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COMMUNICATION
ANTENNAS

•

MULTI·ELEMENT YAGIS
Single, duol, quod sla ck arrays
Priced from $9 .75 to $8 4.50

MAKE YOURS A REAL SIGNAL . . use a CUSH CRAFT ANTENNA!
Whether you are Track in g Sole1lites, Moon Bo uncing , OX-iog, Rag Chew ing o r Winning
Contests - yo u w ill d o it bette r, mo re efficie ntly, a nd a t Q lower co st w it h a Cush Croft
Antenna. You will have a sig nal t hat re ally radiate s w he n you buy Cu sh Craft • •• the
ante nnas with a " PATTERN OF fIRSTS" in Arnc teur Com m u nica tions.

SQUALO MOBILE & fiXED ANTENNAS
Omn i·d irectiono l, horizontally polarized. square
antenna . Fo r cor top or base sta lion mou nt ing .
Pr iced fro m $9.45 to $66.50

COLINEAR ARRAYS
16·32-64 elements
Priced from $9.85 to $1 33 .50

THE BIG WHEEL
Omnid irectional g ai n antenna s
Priced fr om $8.95 to $5 5.55

PERfORMANCE PROVEN 6 METER BEAMS
3-5·6· 10 e lements
Priced from $ 14.95 to $49.50

MULTI.POLARIZED TWIST
For tra cking , back sca lter, Moonho unce
Priced from $29.50 10 $ 186.00
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never say diet

Updating the R-S-T reparts .

R means readibility.
R-l to R-4 Unreadable
R5 Readable with difficulty to

armcha ir copy
5 means sig nal strength.

5-0 to 58 Too weak to copy or too
S9 much QRM to copy
59-plus Readab le with difficu lty

Reasonably readable s igna l
to thunderous signa l

The Docket
There is, I am relieved to report, growing

pressure to have the FCC put 15928 aside
until some sort of study can be made of the
whole situation. You can help this movement
by sending a Jetter to the FCC requesting that
15928 be killed outright or that the time for
filing comments on 15928 be extended for six
more months. It will not hurt one bit if you
send this letter via your own personal Senator
or Congressman so that he can include a little
note of his own when forwarding it to the
FCC. The deadline for such a note is July
30th, so you'd better get going.

We've got major troubles fellows, and we're
going to have to pull a strain to get out of
them. We've got the FCC against us for one
thing . . . and that's bad. Even worse, we've
got the ARRL against us. That doesn't leave
us much, does it?

I can hear you now . . . there goes W ayne
Green running down the ARRL again. Who
the heck does he think he is? OK, let me tell
you who Wayne Green is and what he knows.
My ham career started out in Brooklyn almost
30 years ago. I was a teenager on roller skates
and I visited every active ham that I could
find in Brooklyn ... I still run into those old

2

T means tone .
T-O to T8
T9
T9X

Pulses Dr raw ac note
Rough note o r bad chirp
Anything from absolutely

pe rfect sig nal to one COm
plete wi th chirps, thumps,
clicks, a bit of hum, buzz,
porosi ties, etc .

timers on the air who remember my visits.
1 got my ticket in 1940 ... was active on
160-40-IO-2' ~ meters . . . won the 55 contest
for my section in 1941 and was extremely
active right up to and including December
7th. No one can bullalo me about the ole
days . .. 1 was there . .. I know what the
hams then knew . .. how little they knew . .
how they built rigs from the Handbook anc
Radio, b ut had to call in one of the loca
"experts" when a 6C5 crystal oscillator
wouldn't perk. Sure there were a few comple:
rigs, but most of the gang were strugglim
with their 6L6 oscillator modulated by a 6L6
Don't hand me any gull about the technica
level of the old timers .. . 1 was one ... ani
I knew the rest of them.

The ABBL in BM-499 claimed that they h ac
detected that we have been going down hil
and apparently they have convinced the FCC
of this too. My response to 499 was a Jette:
asking the ARRL to give any facts they hac
to support their claim that something w a,
wrong with amateur radio. They did not an
swer my request . . . they can't answer it fo
there are no facts to prove this fallacy. On tho
contrary, all the facts indicate that ham radk
is b etter and more valuable than it ha
ever been.

Let me get down to brass tacks. One of th.
biggest complaints we've been hearing is abou
"appliance operators:' OK, I'm an appliane
operator . . . my rig is a transceiver, com
mercially made, even my antenna and towe
are commercial products. I don't see any rea
son to spend the time and ellort needed b
build a transmitter today any more than tho
hams of 30 years ago saw any need for build
ing their receivers. But 1 do build my RTT~

converters and whip up anything else specia
that I need . Between the VHF gang . . . tak.
a look at the July VHF issue of 73 again an.
see for yourself, the surplus users ... see ou
June issue, the BTTY gang, the TV gang, an.
a dozen or so other gangs ... plus the fellow

73 MAGAZIN



FROM
INTERNATIONAL

VHF/UHF
UNITIZED TRANSMITTERS

50 me-420 me

Internat ional's new unit ized VHF/ UHF t ransmitter s make
it ext reme ly easy to get on the air in the 50·420 me range
with a sol id signal. Sta rt with the basic 50 or 70 me
driver. For higher f requenc ies add a multi plier-ampli f ier.
All units are co mplete ly wired. Plug-in cables are used to
interconnect the driver and am pl if ier.

q,

50 o r 70 m c
DRIVER /TRANSMITTER
The ADD-57 co mplete ly wired
with one 6360 tube, t wo
12BY7 tu bes and crys tal
(specify f requency). Heater
power : 6.3 volts @ 1.2 amps.
Plate power : 250 vdc @ 50 rna.
ADD-57 complete $69.50

••

144 m c
MULTIPLIER/ AMPLIFIER
The ADA-144 uses two 6360
tubes providing 6 to 10 watts
output. Requires ADD-57 for
dr iver. Heater power: 6.3
volt s @ 1.64 amps. Plate
power: 250 vdc @ 180 rna.
ADA-144 complete $39.50

.'
220 m c
MULTIPLIER/ AMPLIFIER
The AOA-220 uses two 6360
tubes provid ing 6 to 8 watts
output on 220 me. Requires
AOD-57 f o r dri ver. Heat er
power: 6.3 volts @ 1.64 amps.
Plate: 250 vdc @ 150 mao
ADA-220 complete $39.50

COMPLETE TRANSMITTER

,

420 m c
MULTIPLIER/ AMPLIFIER
The AOA-420 uses two 6939
tubes providing 4 to 8 watts
output on 420 me. Requ ires
ADA-57 plus ADA-144 f or
drive. Heater: 6.3 volts @ 1.2
amps. Plate: 220 vdc @ 130
ma.
ADA-420 complet e $69.50

RELAY BOX
Four ci rc ui t doubl e throw.
Incl udes coil rect ifier for 6.3
vac ope ration.
ARY-4 Relay Box
complete _ _ $12.50

FILAMENT
SUPPLY
The APD-61O provides 6.3 vac
@ 10 amperes.
APD-610 complet e...._..... _. $9.50

6 METERS 50 me ADO-57

2 METERS 144 me ADD-57 PLU S ADA-1 44

3

Order Direct
from International

ADD-57 PLUS AoA·144 PLUS ADA·42D

AD D-57 PLU S ADA ·22D220 me

420 me

MODULATOR
The AMD-I0 is design ed as a com
panion uni t to the AOA series of trans
mitters. Uses 6AN8 speech amplif ier
and driver, 1635 modulator. Output: 10
watts. Input : crys tal mic. (High lmped.)
Requ ires 300 vdc 20 ma, no signal, 70
ma peak : 6.3 vac @ 1.05 amps.
AMD-l0 complete $24.50

GUST 1965



ROHN has these 6 IMPORTANT POINTS:

all over the country like Bill Hoisingtor
KI CLL who love to build and design things
we are doing just fine. A look at the 1940 han
magazines in comparison to the 1965 will tel
you the same story . .. even the average han
today is way way ahead of the average ham a
25 years ago, Way ahead.

I'm not trying to sell you a bill of goods ..
these are facts. Check for yourself. Would yoi
like an experience? Build up something Frcn
an issue of 73 and then take it around to :
club or two and show what you've done. I'l
bet you will find that a number of the clul
members will ask you questions that will amazi
you about your unit. I've had this happen t,
me too many times . . . and the worst of al
are the high school radio clubs ... some a
those kids are incredible. Don't believe m
, . . ask anyone that has made the rounds a
ham clubs with any kind of technical talk.

If we're all appliance operators then who is i
that is buying all that surplus gear? I've bee
lrying to get Meshna to run bigger ads an,
he won't because he is selling all he ca
handle right now. 85%of our readers say the
buy surplus gear and our surplus advertise:
back this up with some amazing stories (
sales.

OK, what else? Bad manners on th e air
Sure ... I run into 'em now and then. But i
all the years I've been operating . , , and a
the thousands of stations I've contacted, I\;
run into darned few bad manners. Someho
every time 1 do have trou bles it seems to 1
from just a small handful of fellows, ehaj
thnt I've gotten to know as troublemaker
Unfortunately, we have virtually no way 1
get these jokers off the air. Bad manners is a
exaggerated problem. I've operated from se
eral rare DX spots and almost without excel
tion I've found that everyone was as cooper.
live as I could ask. When I operated well
got good results, when I goofed it things go
messed up .. . and I could take the easy w a
out and blame myself, but experience h.
taught me how to handle pileups so that ever
one gets worked and everyone is happy . .
when it doesn't work this way for me it is IT

own fault. I can sympathize with the DX cha
who is sitting there dying a slow death waitir
for the DX station to stand by and is afra
that the band will go out before he can mal
the QSO. This can be very nervewracking ar
lead to chaos if the DX station tries to igno
it ... bad manners? Baloney.

Hams don't invent things anymore, Yea]
Listen chum, before you start telling anyo:

Turn to p. 86.

Peoria, lIl ino1l

Why settle
for less
than the best.

for
CRANK-UP
TOWERS

Heavy Duty Self Supporting
ond Guyed in Heigh" of
37 - 54 feet (55)
11 _ 88 feet (guyed)

standard

•ROHN
•

sets the~

~~

P. O. 10. 2000

Standard Duty Guyed in
Heights of 37·54·88 · 105
and 122 f.et

•· •
SEND FOR ROHN TOWER HANDBOOK:

•-$1.25 Value ~

-ONLY $100 postpaid (special to readers ~
of 'h is magazine). Nearest ~

source oCsupply sent on request. Hepre- : III!I:U:
eentat ives world -wide to serve you, Write :
today to: ~

'--

,
K7ASK

TWO CATEGORIES TO CHOOSE FROM

Ea,e of Operotion- roller guides between sect ions assure
easy, sa fe, friction-free raising and lowering. Strength
welded tubular steel sections overlap 3 feet at maxi
mum height for extra sturdiness and strength. Unique
ROHN raising procedure rai,e, all sections together- uni
formly with an equal section overlap at all heights!
Versatil ity- designed to suppor t the lar gest anten nae
with complete safety and assurance at ony height desiredI
Si mple Instcdlation - install it yourself-use either flat
base or special tilting base (illust ra t ed above) depend
ing on your needs. Rated and Tested-ent ire line engi
neered so you can get exactly the right size and properly
rated tower for your a ntenna . The HOHN line of towers
is complete. Zinc Galvaniud- h ot dipped galvanizing a
s ta ndard-not an ext ra- with all HOHN towers! Prices
start at less than $100.

"World's Largest EXCLUSI VE Manufacturer
of Towers; cksigners, engineers, and installers

of complete communica'ion 'OO'f'r systems."

ROHN Manufacturin9 CO.

• 73 MACAZI
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me ers
relax ...
for the BEST
in HF and VHF
listen ing

•
HAMMARLUNO'S

the only* receiver capturing all popular Ham Bands.
The exciting HQ-I70A-VHF is the first and only Ham Band receiver that gives you everything you wanl Sepa
rate NuVistor front ends (O.3u'v for 10 db SI N) for both 6 and 2 mete rs comple tely eliminates the need for
add-on converters or jury-rigged adaptations. Built-in 6 and 2 meter operation employs matched circuitry
for outstanding performance.

Here is an SSB receive r that combines basic operating exce llence with all of the extra features you
want to make it a versatile, "fun-to-work-with" unit Full coverage from 2 to 160 meters, excellent electri
cal and mechanical stability. expanded vernier tuning and a host of truly incomparable HQ-170A features
makes this receiver the new First Cho ice for the amateur fraternity.

The HQ·!70A·VHF is the most versatile, and most
complete amateur band receiver now ava ilable on
the market-one neat package contains all the
flexibility you need-superlative AM, CW and 5SB
reception on All popular amateur bands.

Coming soon-Matching transmit accessories
. 'or lhe Fabulous HX·50.

"'Except for the Hammarlund HQ·U DA·VH F

HRmmRRLUND
MANUFACTURING COMPANY
A GIANNINI SCI EN TI FIC COMPANY

._.... 73-88 Hammarlund Drive. Mars Hill, Narth Caralina 28754
I'm rntererested. Please send HQ·170A·VHF info to:

Name _

Address _

City Zone_ _ State _

UGUST 1965 5



Robert Rudo W2BHT
60 Knollbrood Rood
Rochester 10, N. Y.

This One Sounds Good -
Like a Transmitter Should

For some reason or other, going mobile has
meant spending a good sum of money for a
rig that most likely offered three times the
features that the average mobile ham needed.
Or, if the ham was a build-it-yourselfer, it
usually meant sacrificing audio quality or
transmitter power or operating convenience.
This may have been because of cost, space
limitation, or just because no one, aside from
a few commercial units, had taken the time
to design a quality prototype, field test it for
months to remove and bugs, and then re-build
the final proven design.

Well, all you potential mobile hams, here is
an article on just such a design: a mobile
(or fixed-station ) transmitter complete with
all the features you'd like, the size you need
(only 3 inches high ) , and even where to put
each component and wire to assure identical

Fig. 2A-Front View : This is the orig inal
prototype, and does not hove a crystal
socket on the front panel.

results with the final prototype, which by the
way was field-tested for three years with no
breakdowns or operating problems.

It would be easy to write several pages on
the superiority of this transmitter, but the
outstanding features are that it tunes easily.
and it "sounds better." This has been attested
to by every signal report we've received . "It's
the finest sounding rig we've ever heard:' and,
"1 can't believe you're running only 20 watts
sounds better than any hundred watt rig I've
heard." This is characteristic of the glowing
reports we've had with this transmitter. And

•

it happens every time we make a new QSOI
What makes this so? There are no gim

micks, no special components. The answer is
that the rf section is stable, and a great deal
of time was spent in designing and testing
the audio section. The audio passband and
power were carefully designed to provide suo
perior audio, and were not merely "some
thing" that would modulate the final stage.
The speech amplifier is highly fil tered, and

Fig . 28-Back View: Note components
mounted on back panel. From left, mike
input, ga in control, antenna output, 4 -pin
powe r input plug.

stable. Yet it contains no tricks, is easy t(
build, and is not over-designed. In fact, tht
modulator by itself will improve the signa
quality of most 20 watt AM transmitters ir
use today.

Design Philosophy
The transmitter was originally Intender

for mobile operation, but the finished uni
performed so well that one is currently beim
used as the main 6 meter transmitter a
W2BHT. Since the greatest local mobile ac
tivity is on 6 meters, the transmitter wa
designed to cover this band, though it rna:
easily be converted to 10 meters by the prope
choice of coils.

Single-band operation was selected mainl
for simplicity, and because it was found tha
most of the local mobile harns on 6 meter
rarely used any other band for mobile activit)
Twenty watts input was chosen not becaus.
of size limitation, but because of inteUigen

73 MAGAZIN
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attery drain and power supply requirements.
.nd, as has been borne out by all who have
uilt this transmitter, it will out-perform
orne-brew and commercial units with 2 or 3
mes the power. The unit we built contains
3-pos ition crystal switch and socket in addi

on to a crystal socket mounted on the front
anel, In this way we could seal in two net
-equency crystals with th e third position
iving us an additional crystal frequency from
re front panel, or, as in our home station,
rovidlng us with an easy vfo input.
The fi rst reaction we received upon showing

ie transmitter was, as we anticipated, "why
vo panel meters?" Simple. We're operating

Fig. 2C-Looking into the Tra nsmitter : The
Exciter Sub-Chassis is the ve rtical chassis
at the left. The Modulato r Sub-Chass is is
the vertical chass is a t the right. The Final
Cha ssis is shown near the bock. Note place
ment of components on front panel ond lo
ca t ion of Modulation Transformer between
the 2E26 tube and the Interstage T rans
former mounted on the Modula to r Sub
Chassis.

ICUST 1965

P arts L ist
L I A pprcx. 2 microhenry slug-tuned coil, K orth Hills

E lectric I J OOF or equivalent
L 2 7 microhenry RF choke, O hmite Z -SO
L J 5t4 turns of R,,\: W 3002 miniduetor
L 4 2% mh rf choke
L5 5 turns of B&W 3010 miniductor
xr1 0·5 rna meter
1'f2 0-100 rna meter
Tl 1 to 3 ratio interstage transformcr, s ingle pla te to

push-pull grids
T2 10 watt modulat ion transformer, 8000 ohm primary to

5000 ohm secondary
T he parts values are not crit ical, and any reasonable
subst it ution can be made.

mobile. How nice to be able to read plat e
and grid current to the final stage constantly,
without meter switching. A real boon when
we want to either QSY quickly or make sure
the drive is adequate when we crystal-switch
without taking our hands from the steering
wheel or microphone. Besides, a good rotary
switch costs about a buck, plus resistors and
wiring. The extra meter can be had for just
over a buck. So why not put in this desirable
feature, which by the way is also a good
conversation p iece.

\Vhen tuning the transmitter, there are no
screwdriver adjustments to make, and no coil
adjustments which were so prevalent in other
6 meter transmitters when this one was de
signed. All tuning is done from the front
panel. and instead of requiring minutes of
tedious tuning, this little doll can be put on
the air in less than five seconds, anywhere in
the 6 meter band. And furthermore, no over
tone circuits with their tricky ad justments are
employed . Inexpensive 8 mc crystals can be
used.

7
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th e three drawings for drilling the sub-chassis.
These are the Exciter Chassis, consisting of
two 5763 tubes and circuitry; the Final Chas
sis, consisting of a 2E26 (6893) ; and the
Modulator Chassis consisting of a 6ANS
(12CT8) and two 6CZ5 tubes and associated
circuitry. Mount the components as shown in
the three photos, and wire according to the
schematic-using the photos as guides fOl
component and wire placement. Because the
transmitter is built on three sub-chassis , beai
the following in mind when wiring the sec
tions.

EXCITER SUB-CHASSIS-As shown in the
photo, mount a 2-terminal plus ground tie
lug on this chassis. Use one lug for B+ plat '
and screen wires, and the other for the A-t
(filament) wire. Connect the ground lug tc
the lug on the Power Input Plug on the real
of th e chassis that will be used for commor
B- , A- , ground. Do not ground this lug a
the Power Plug. Each of the three sub .chassi:
must have its own ground wire connecting tc
the ground lug on the Power Input Plug
even though each sub-chassis is used as com
mon ground for its own circuitry. This wil
give each sub-chassis its own negative lead tl
the Power Plug. But more about this later.

Fig. 3-Exciter Sub-Chassis : Also shown is
the crystal soc ket and switch.

The Oscillator and Multiplier are contained
in two separate tubes. The advantages? The
power available from the 5763 Oscillator is
more than adequate to drive the following
5763 Multiplier, Because of this the stage can
be broad-banded. Once set, it needs no ad
justment over the entire 6 meter band. Thus
a tuning control is eliminated, saving space,
simplifying construction, increasing reliability,
and greatly decreasing the time spent in tun
ing or frequency changing. The two tubes are
so operated that the total ca thode current is
no more than a suitable dual-tube would re
quire.

All that need be said about the Speech
Amplifier and Modulator is-wait until you
receive your first signal report. You'll glow I
There is plenty of audio to 100% modulate the
transmitter, and the modulator automatically
limits overmodulation by uniquely turning to
square wave.

If by now you aren't eager to build and
operate this amazing transmitter, either mo
bile or fixed station, it's probably because
you're operating 400 watts right now. For
once you get the pleasure of tuning up this
rig, and hear the same high quality signal
report every time, you'll never want to operate
any other low power 6 meter rig again. And
if you've just built or bought a 6 meter trans
mitter-well, you'd beller build this one right
away, while you can still sell the other one.

Simplified Construction
For a cabinet we used a chassis 3" X 7" X

12" upside down. It could be made a little
sma ller, but this chassis is readily available
commercially.

The schematic is shown in Fig. 1, but we've
made it really easy for you. Fig. 2 shows a
photo of the front and back panels and bot
tom section, along with a dimensional draw
ing so that you can easily mark out the holes
to be drilled. The entire unit consists of three
sections or sub-chassis, plus the larger chassis
cabinet. Each of the three sub-chassis is an
open-end aluminum chassis 2%" X 4}$" X I",
available at any radio supply house. Follow

• 7~ MAGAZ lt



$13.45
$12.75
$11.95
$11.95

• • • • • • • • • • • • • •

• • • • • • • • • • • • • •

· . . .. . . . .. . . ..

AUTO-MATCH

Stronger Construction!

Mast 370-1 .
Radiator Tip 370-2 .
Coil 370·75 ..
Coil 370-40 ..

the Stronger Mobile Antenna

Model 372 $21.95
(less battery)

NEW

Stronger Signals!

With Waters new AUTO-MATCH, you'll get the signal strength out that's engineered into your
modern, compact transceiver. Every precious DB of it! And AUTO-MATCH is bui lt to endure
with its stainless steel tapered radiator tip and tough aircraft aluminum mast. It operates
on any band with a simple change of top-center loading coils. lCoils are sealed in protective,
low-loss Epoxy.) AUTO-MATCK-the permanent so lution to your mobile antenna problems!

PRICES
$12.95 Coil 370-20
$ 9.95 Coil 370-15
$15.95 Coil 370-11
$14.95 Coil 370-10

I
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Fig. 4-Final Sub-Chassis : Screen resi.stor
is shown at upper left. Coupling capaci tor,
.00 1 mfd mentioned in text, is shown at
lower right.

When you connect the .001 mfd capacitor
to the 5763 Multiplier plate, leave the other
end hanging with a one inch lead . This will
later be connected to the variable capacitor
on the Final Chassis.

F INAL SUB-CIIASSIS-~ [ount a 2-termin
al plus ground tie lug as shown in the photo.
The 22K ohm grid resistor will con nect to one
terminal along with a 15 inch length of wire
which will later be con nected to the Grid
Meter on the front panel. Connect the fila
ment wire to the other terminal. Also mount
a I-terminal tie lug, as shown, to which you
w iII connect the screen resistor, and later on,
the modulation transformer and Plate Meter
wire.

MODULATOR SUB-CHASSIS - Connect
the microphone jack to the 6ANS socket on
this chassis wi th a short length of wire. The
jack will be mounted on the back panel at the
same time the Modulator Sub-Chassis is
mounted. The Gain Con trol on the back panel
is connected to the Modulator Sub-Chass is by
two 3 inch lengtbs of shielded wire. Do not
cut the primary leads of tbe modulation
transformer, but connect them fuII length to
the 6CZ5 tubes. T his transformer also will be
mounted the same time as the Modulator Sub
Chassis.

Mounting
After wiring the sub-chassis, take the main

chassis-cabinet. Mount on the front panel,
from left to right as shown: Grid Meter;
leave next hole open for crystal switch; panel
bearing to which will be connected the vari
able capacitor mounted on the Final Sub
Chassis by a 3 inch flexible shaft; 15 mmfd
variable capacitor; 100 mmfd variable capac
itor; Plate Meter. On the back panel mount
the Gain Control, Power Plug, and antenna
coax connector as shown .

Mount the Exciter Sub-Chassis on the left
as shown, mounting at the same time the crys
tal socket and crystal switch . Now back to the

ground connections we were talking about.
Using 3 separate wires or a 3-conduct.or cable,
connect the 2-terminal plus ground tie lug to
the B+ , A+ , and ground terminals on the
Power Input Plug.

Mount the Final Sub .Chassis in the center
rear as shown. Connect the .001 mfd capacitor
from the Exciter Sub-Chassis to the variable
capacitor on the Final Sub-Chassis. Connect
the A+ fi lament terminal on the tie lug to
the A+ lug on the Power Input Plug. Connect
the ground terminal on the tie lug to the
ground lug on the Power Plug. Connect the
15 inch lead to the Grid Meter. Ground the
other terminal on the Grid Meter. The B+
will be connected later.

Attach a 3 inch flexible shaft from the
variable capacitor on the Final Sub-Chassis
to the panel bearing on the front panel. Con
nect a plate cap, output coupling capacitor,
output coil, and 52 ohm coax to the front
panel variable capacitors, antenna connector.
and rf choke. The photo of the top view will
aid you here, using the schematic for exact
connections. The rf choke connects from the
plate cap to the Plate Meter . The other meter
terminal connects to the I-terminal tie lug on
the Final Sub-Chassis through a shielded lead

Mount the Modulator Sub-Chassis on the
right. At the same time mount the microphone
jack and modulation transformer. Connect the
2 shielded leads to the Gain Cou trol. Select
the wires on the secondary of the modulatior
transformer corresponding to 5000 ohms, ani
connect one to the I-terminal tie lug on the
Final Sub-Chassis. Connect the other to the
B+ terminal on the Power Input Plug. De
not solder the lead to the I-terminal tie IUE
until after the testing section.

Specia l Filament Consideration
If fixed operation is intended WIth a 6 vof

filament supply, wire the fi laments as shown
If mobile operation is considered with a H

Fig . 5- Modulator Sub-Chassis: The two
6CZS sockets are at the left. The choke
in the photo was wi red in the filament lead
of the 6AN8. It was later found not to be
necessary, but was left in.



PRICES START AT

TRI-EX'S

FREE BROCHURE

• Tower Heights to 88 It.

• Easy to Erect

• Cranks up & down

• Geared win ch

• Aircraft raising cable

• Ball-bearing pulleys

• Precisionformed
guides

• Hinged base plate

shown wi th Internal
rotator, 2'" mast,
Tei-B and Beam

GUYED TOWER

IMPROVED

Choose f rom 8 mod
els, 4 with 20 ft, sec
tions, 4 with 10 ft .
sections - a ll h ot
di pped g a lvan ized,
inside and out, after

fabrication.

THD·471

ri-Ex TOWER CORPORATION
7182 RASMUSSEN AVE. , VISALIA, CALIF.

volt filament supply, make the following
changes.

Wire the two 5763 tube filaments in series.
Replace the 2E26 tube with its 12-volt
equivalent, 6893. Wire the two 6CZ5 tube
filaments in series. Replace the 6AN8 tube
with a 12CT8 tube (direct replacement ).

Test ing
Install the Exciter tubes and the 2E26

(6893 ) . Do not yet install the Modulator
rubes. Plug in a crystal. Temporarily discon
aect the modulation transformer wire con
nected to the I -terminal lug on the Final
Sub-Chassis. Connect a 300 volt, 200 rna, 6
volt, 3 .6 amp ( 12 volt, 1.8 amp ) power sup
ply to the Power Input Plug and adjust the
slug coil on the Exciter Sub-Chassis for maxi
:num reading on the Grid Meter. If the rec
ommended coil is used, the slug will be about
• inch out of the coil. Disconnect the 300
{olts. Re-connect and solder the modulation
ransformer wire. Install the tubes on the
\ !odulation Sub-Chassis.

Tuning
The transmitter is extremely easy to tune.

I'he general procedures are as follows: Close
III 3 variable capacitors (full capacitance ) .
With power applied , crystal or vfo connected,
md antenna connected , turn the knob con
rected to the variable capacitor on the Final
>ub-Chassis to get about 21> rna reading on
:he Grid Meter. Then turn the 15 mmfd vari
ible capacitor mounted on the front panel
'or minimum reading on the Plate Meter. If
h is reading is about 60 rna, tuning is finished.
I'his will depend upon antenna being used. If
his reading, however, is much below 60 rna
:45-55ma ) turn the 100 mmfd variable ca
racitor mounted on the front panel until the
Plate Meter reads slightly over 60 rna , and
rgain. turn the panel-mounted 15 mmfd vari
rble in the same direction as before for mini
num reading on the Plate Meter. That's all
here is to it . Easy? You bet!

Use a high impedance crystal or dynamic
nicrophone, and do not ruin the superior
iudio ability of the modulator by rewiring for
, carbon mike. About a ~ turn of the Gain
A ntral should provide the correct gain with
he average crystal microphone.

You now have a compact transmitter that
vill literally give you years of trouble-free,
iigh-performance operation. And when your
irst QSO tells you you've got the finest souud
ng rig he's heard- and what? You're only
unning 20 watts?-Sounds like 60! Just sit
sack comfortably and smile. After all, it's not
'our fau lt he didn't build one of these units
0 0 . • .. W2BHT



Going RTTY: Part III F,.d DeMotte W4 RWM
P.O. Box 6047
Daytona Beach, Florida

The Scope Monitor

intensity controls are mounted on the front
panel.

The sub-chassis is three and three-quarters
inches wide by I~ inches long, with a one
half inch flange at each end.

After completing the wiring as shown in
Fig. I, fit the sub-chassis into the overall
chassis and fix into position with self-tapp ing
screws. This part of the converter is dressed
up by using a Millen bezel No. 80073.

After wiring is completed, turn the conver
ter power supply on and adjust the vertical
and horizontal controls and then with an
incoming signal applied, adjust th e focus and
intensity controls.

... W4RWM

Schemotic of scope.

The pattern which should appear when the
signal is properly tuned is a cross.

Tuning by the scope monitor is easy. as
you have a visible indication of when proper
tuning is achieved since the scope presenta
tion will be a perfect cross, if the shift of the
transmitting station is correct. Here again a
little practice will soon give you the necessary
skill to quickly recognize the proper pattern
when it appears on the scope.

."
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Tuning HTTY signals without the use of
a scope monitor will be found to be a difficult
job to say the least. In fact it is almost next
to impossible, so every good RTTY set-up
should include such a device.

In designing the complete converter we
included a scope monitor and the photos
shown with this article which appeared in
73 for December 1964, clearly indicate how
it was fitted into the completed unit.

In order to make the circuit simple, no
amplifiers are used since there is sufficient
signa l delivered to the deflection plates of the
3BPI for good scope presentation.

In Fig. I , the power supply connections
are shown, since the power supply provided
for the converter circuit is ample to handle
the scope monitor. See Fig. 2 in the conver
ter article. Simply make the connections at
the right point on the original circuit and
you are in business. Construction details can
be seen in the accompanying photo. All wiring
is done on one side of the sub-chassis to a
terminal board. The two pots shown are the
horizontal and vertical controls. The focus and

Scope subchass is.
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G Er'\M O'R E'\'P 'OW'E·R~·· .• BETT ER
AUDIO QUALITY .. GREATER VERSATILITY

WITH SWAN
5 BANDS 400 WATTS

eveloped specifically for use with Model 350 and Model 400 transceivers. Remote
ontrolled band switching. mobile antenna covers all phone bands 75 through 10
ieters. Built-in output indicator for tune up to maximum efficiency. Rated 500
atts PEP input to transceiver. Complete with control unit. $95
~ODEL 412 DC SUPPLY for either Model
150 or 400 $130

Mounts under dash or on

tunnel, or with a Model 22

Adapter and Model 405
mobile VFO can be mounted

in the trunk, $395

Particularly adaptable to sports
cars with consoles and bucket
seats. New Model 400 deluxe with
outboard YFO can be mounted in
trunk, under dash or on tunnel
with Model 406 YFO mounted on
dash or steering column for maxi
mum ease of operation.

Model 400 $395
Model 406 $ 75
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Jack Bayha W8BPY

Imagineering with Meters

All too many hams seem to feel that when
they need a meter to do a certain specific job,
they have to have exactly the meter required,
and don't realize that within certain limits
you can make almost any meter do any job.
If we had a buck for every meter someone
has blown out trying to make it read kilo
volts, and every meter someone has given up
on, for being too slow when they tried to
make it read heavier currents, I could buy the
Taj Mahal. This doesn't happen because we
don't have the knowledge, it's because we
lack imagination, and refuse to apply the
knowledge properly.

Bearing a few good basic principles in
mind, we can do wonders with surplus meters.
Let's look at the basics.

1. The more sensitive a meter is, the less
energy it takes to go to full scale, and the
more versatility we have. Don't sell a 100
microamp meter short. It can be made to read
most anything. In general, we can make a me
ter read what we want it to, except we cannot
make it more sensitive unless it has a shunt
or a multiplier in it, then we can do most
anything.

2. Use the fact that a one milliampere basic
meter is rated at 1000 ohms per volt. Thus a
100 microampere meter is 10,000 ohms per
volt, and a 50 microampere meter is 20,000
ohms per volt. Remember the one mil is 1000
ohms per volt. This will allow us to make any

" 01------0

( " VLTlPL,EAI
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F"; I
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100 ,000

200.000

FIr,. 2

kind of voltmeter we want out of any milli
ameter or microammeter we can get.

3. Most meters of the D'Arsonval type are
actually millivolt meters and actually read a
voltage, in millivolts, developed across a shunt.
Often you will see a meter with a little destg
nation in the lower left of the dial FS-50mv.
This means that no matter what the dial says,
the basic movement is 50 millivolts. By chang.
ing the shunt, you can make it read almost
any range.

4. We have two ways, and herein lies E

trick, or combinations of these ways, to altei
a meter's range. We can use a multiplier:
( this is a series resistor) , or we can use ~

shunt; ( this is a parallel resistor.) The mul.
tiplier will be used to make a voltmeter; the
shunt to extend current ranges. Oddly enough
the most common current meters for htghei
ranges use a millivolt meter as the basic move
ment, while voltmeters use current meters.

Now let's apply some basics. Look at Fig. 1
Let us first assume that the meter is a one
milliampere unit. Remember that 1000 ohm:
per volt rating. ( Incidentally the meter wil
usually have a resistance of 100 ohms, anc
unless you want to make a meter under l(
volts full range, forget it. Under 10 volts sub
tract this 100 ohms from the multiplier re
sistor value.) If we want to make this mete:
read 200 volts at full scale, we need merel j
to make R a resistor of 200,000 ohms. T,
make it read 500 volts, R must equal 500,001

Meter Multipli er Chart- Voltmeters
Meter Sensitivity

0- 100 ma.-1 0 n per vo lt *
0 - 10 ma-10 0 n per vo lt *
0- 1 ma-1 0 00 n per vol t
0 - 100 "A-1 0,000 n per volt
0- 10 "A-IOO,OOO n per volt

::< Watch multiplier resistor wattages.
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ures 5 ohms, and reads 200 milliamperes at
full scale. Want it to read 400 mils at FS?
Put a 5 ohm resistor across it, and presto,
half the current through the resistor, half
through the meter, 400 mils full scale. This
is as simple as calculating the value of two
resistors in parallel, and we won't go into it.
Apply this basic principle to extending the
range of existing current meters, which are in
the ball park area. Sometimes the only me
ter we can get is something which reads 50
microamperes full scale. and we want a meter
to read 250 milliamperes. You can use the
simple shunt technique, but you may have to
stay around until your hair gets gray wait
ing for the meter to make a reading, since
shunting meters with low resistance always
slows down their response time, or the time
they take to read ... The trick here is to use
a combination of shunt and series or multiplier
resistances. You can almost always find a val
ue of series, which can be used with a shunt
as shown in Fig. 3, which will allow the meter
to read the range you want, and with reason
able response time.

Calibrating lbese home converted meters is
easy if you have a good multimeter. Just use it
in series for current calibration, and in paral 
lei for voltage measurements. For playing
around with series parallel units to get re
sponse time, as well as desired ranges, pots,
or decade boxes will do the job. Don't try to
get the meters super-accurate, ball park figures
a re usually good enough for ham purposes.
For some ranges you will have to wind your
own shunts; lbese should generally not be of
copper wire . Beg. borrow or ? some resistance

•WIre.
Pots may be used for test purposes, then

measured, and replaced with fixed resistances.
. . . WSBPY

r-
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ohms. One caution to be observed is that it
is a good practice not to allow over 300 volts
to appear across one physical resistor; so, to
make 500,000 use two 250,000 ohm units.
Now if the meter were a 100 microampere
unit, we would use 2,000,000 ohms to make
it read 200 volts. Remember it is rated at
10,000 ohms per volt.

Simple application of the above principles
will allow you to make an accurate voltme
ter out of any reasonably sensitive meter you
may have. When you get up above 10 milli
ampers full scale, or if you will, 100 ohms per
volt, watch out for power ratings of resistors.
Think in terms of ohms per volt for voltmeters
and you have the problem licked. You may
app ly the same principles to extend the
range of a voltmeter. Usually you will find
the basic movement listed on the dial. You
may also, if the basic range is adequate, go
inside a meter rated at a much higher volt
age rating and pull out the present multiplier
and make it read what you want it to by cal
culating a new multiplier, and installing same.

Naturally, by installing the multipliers ex
temally and switching them in, you can make
I multiple range meter readily. See Fig.
~. ( Note the 900 ohm resistor for the one
volt range; in lower ranges, you must include
:he meter coil's resistance in calculating; in the
rtgher ranges, this gets negligible so is for.
~otten. )

The above principles are very simple and a
ittle imagineering on your part should take
care of most voltmeter problems. Remember,
ceep the voltage drop across a resistor less
han 300 volts, and put the resistor in the
olus lead of the meter. (Viewed from the
rack, this is conventionally lbe left hand ter
ninal. )

Extending the range of current meters, or
naking millivolt meters or microameters read
.urrents of magnitude can be simple, or
iomplex. It all depends what basic meter you
tart to work with. The easiest thing in
he world is to take an existing meter. which
eads relatively high currents, and extend its
ange, Measure its resistance. and put the
iroper shunt across it. This is the simplest
i nd of ohms law calculation. The meter meas-

TELREX LABORATORIES
ASBURY PARK, NEW JERSEY

Write
for TELREX

Pl65

MId.
under Pat.
2,576,929

~ "BALUN" FED INVERTED "V" ANTENNA KITS
SIMPLE·TO·INSTALL, HI·PERFORMANCE ANTENNA SYSTEMS:
1 KW P.E.P. Mono-Band Kit lKMBlV;81K $19.95-
2 KW P.E.P. Mono-Band Kit 2KMBIV;81K $24.95-

- Kit comp rises . encap sulated, "Balun," ccpperweld, tnsulatcrs,
plus Installation and adjustment Instructions for any Mcnc
band 80 thru 10 Meters. Also ava ilable 2, 3, 4, 5 Band Models.



Stanley Rahrer W9FQN
215 W. High St.
Elkhart, Ind.

The EHS Portable Dipole
80 thru 6

... W9FQl'>

. We found this to vary
468
Fmc

from two to eight percent with the greatest
variation coming at the higher frequencies.

It is a rather simple matter to adjust the
portable antenna to any desired frequency with
an SW R meter. D ifferent colors of paint can
be put on the wire for each selected frequen
cy so that further measuring Heed not be
made in case of emergency operation.

This antenna works 80 through 6 meters
and easily fits in two pockets. It is readily
adjusted to any spot frequency with a 10\,
S\VR. As an emergency antenna it is vel'}
hard to beat. If the antenna is used in damp
weather it would probaby be wise to wrap
the chalk line units in Saran Wrap to prevent
rust damage.

L=

meter spools and would not have been able
to store the proper amount of wire. We were
able to find a chalk line unit which stored
the proper amount of wire and had the added
bonus of having a built in lock which will
keep the wire on the spool when the antenna
is erected . (Evans Chalk Line, CL-50, Eli
zabeth, N.J.)

Remove the chalk line and attach 100 feet
of number 18 solid wire to the spool. There
is some reason to believe that stranded wire
might go on the spool easier but we have ex
perienced practically no difficulity with the
solid wire.

The other ends of the wire are connected
to an 50-239 coax connector or insulator.

A hole is drilled through the end of each
of the chalk line units and a loop of insulated
wire is attached. This loop serves as the end
insulator for the dipole.

It should be noted that insulated wire
must not be used with these units since proper
operation of the antenna can only be obtained
when the wire automatically shorts out on the
spool. Otherwise you will end up with a load
ing coil at the ends of the dipole. The loaded
spools in the chalk line units contribute to the
"end effect" and we found that our antennas
had to be shorter than the calculated value

Several years ago the Elkhart H igh School
Amateur Radio Club became interested in a
portable dipole which could be used during
emergencies and Field Day. It was decided
that the antenna must meet the following
specifications:

1. The antennas must be fed with either
72 ohm or 52 ohm coax.

2. It must be capable of operation on all
bands from 80 meters through 6 meters.

3. It must be adjustable for an SW R of
at least 1.2 to one at any desired frequency
on any of the bands 80 thru 6.

4. The antenna system must be simple and
most important the cost should be low.

5. The entire antenna system must be
small enough to be easily carried in a pock
et or the glove compartment of a car.

After many hours of search ing through past
issues of CQ, QST, and several ARRL pub
lications (73 magazine was only several
months old then ) it was decided that we
would have to come up with something new
since none of the antennas would measure up
to our five specifications. Traps are hard to
adjust. Multi-wires are a mess to work with
and commercial antennas are too expensive
and too large for most of our pockets.

While looking through one of the local
hardware stores we were able to locate a
metal chalk line dispenser which is used by
carpenters to make chalk lines on floors. We
removed the chalk line and noted that we
could replace the chalk line with small diame
ter wire. We bought two of the chalk line
units and loaded each of them up with 100
feet of wire (say you want to broadcast on
2.34 Me) .

A quick check of the system on 21 Me with
the antenna ten fee t off of the ground in
dicated an SWR of less than 1.3 to one with
a hank of 72 ohm coax.

Const ruct ion
Go down to your local hardware store

and buy two chalk line units which will hold
about 100 feet of wire on each spool. You
will probably have to open up the units to
see what capacity the spools have since several
of the units were found to have large dia-

13 MACAZINI



a K ssb
station

only ~
cents per watt

The brilliant new SB·34, SSB 4-band transceiver serves as your receiver and
exciter .. . th e new match ing SB2·LA Linear furn ishes the big bang! Th is ad
vanced design power combo costs you only 644.50, unquestionably the lowest
cost per wa tt obta ina ble! But th is is only part of th e value story. SB·34 has a
built-in power supply, 117V AC and 12V DC . .. needs no separate inverter ...
connects directly to the 12V car battery when you want the added pleasure
of 4-band mobile transceiver operation. There 's just no comparable value!

SB2·LA LINEAR AMPLIFIER . .249.50 5B·34 TRANSCEIVER .. .... 395.00

Husky, heavy-duty, with lKW P.L P. input capability
on 80·40·20·meters, 750 watts on 15 meters, this
exceptionally compact ampl ifier matches SB·34 in
general size and appearance. Operates perfectly
with SB·34 but can boost the output of any SSB
exciter to a full KW. AC power supply is buil t-in ,

4-bandS. 80, 40, 20, 15 meters • Full band switching
• Passive grid input for res istive load to exciter. Drive:
60W or more depending upon the li near amplif ier power
output • Low plate voltage (800 volts ) an d high pla te
current · Easier on capaci tors, rect if iers, power trans
formers • Safer under environmental ext remes • High
filter capacity for dynamic regutatt cn . Bu ilt-i n antenna
relays (2), internal blocking bias ' HI/ LO power an d
TUNE/OPERATE switches· Panel meters for output and
plale current • Sil narauet-ceenectee 6J E6's are used
in amplifier· l1SV AC power supply (bUilt-i n) is all-solid
state. Size: 5l.f4 "H, 1l ¥4"W, 11 ~"D . Wgt, 35 Ibs. (apprl).

New . .. advanced .. , wi th important plus perform
ance features! Transistors and diodes replace vac
uum tubes (except for the 2-6GB5's in PA and 12DQ7
in RF driverl- equipment size is reduced greatly
- current drain lowered substantially. Example:
58-34 draws only 500 rna on receive standby.

Built-in supply for 12V DC and 117V AC • Power input:
135 watt s P,E.P. (Slight ly lowe r on 15 mete rs) • Fre
quency range: 3775·4025 kc, 7050·7300 xc. 14.1 ·14.35
me, 21.2·21.45 me • 23-t ransistors, ra-dtodes, i .rener.
t-va ractor. 2·6GB5's PA, 1·120Q7 ortver > No relays 
solid state switching - breakthro ugh! USB or l SB selec
ta ble by panel switch , Coll ins mechanical filter - trans
mi t/receive • Delta receiver lun ing • Solid-slate dial
corrector - prewired for VOX/ l 00ke calibrator aceess e
ries - both units are optiona lly available. Single-knob
dual·speed tun ing. Size: 5"H, 1Il!4"W, 10"0. Weight 20
lbs. (ApprOl).

~AYTH EO~

IGUST 1965

SIDEBAND 15EI E I ENGINEERS

317 ROESLIN G ROAD , SO UTH SAN FRAN CI SCO , CALIF.

£lport sa les: Raytheon Company , Inte rnational Sales & Services, l ex ington 73, Mass, U.S.A.
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Wayne Cooper K4 Z Z V
9302 N.W. Second PI.
Miami, Florida

.1 8072 linear with many
interesting ideas for the
ssn ham who wants to
step up to higher power.

Some Notes on

Grounded-Grid Linear Amplifiers

The 8072 Amplifier compared to a 4- 1DOCA.

I have been doodling on a scratch pad over
the design of a miniaturized 2 KW pep linear
amplifier for quite some time. Miniaturization
seems to be the order of the day and 2 KW
is a practical limit for an amateur band linear
amplifier. A voice average K\V can be run
with a li ttle ALC or audio compression.
About 600 w on the average voice is the
best that can be done without it and hold
within these peak limits.

This is not intended as a construction ar
ticle. The amateur with reasonable experience
could duplicate the linear amplifier down to
the last nut and bolt by looking at the ac
companying photos. A self-addressed stamped
envelope along with any queries to me might
even bring some help. This article is intended
to bring out a tube application and some cir
cuit ideas for grounded-grid linear ampli fiers

that the technical minded amateur might like
to include in his own amplifier. The amplifier
as shown is experimental to tryout the tubes
It is used only for single hand unattendec
operation. No adjustment is necessary ovei
the top 100 kc of the 14 mc band so then
arc no dials to twiddle , no meters to watel
and no on the air "helloooooo test" necessnrj
once it is set up.

The tubes were the big miniaturizatiot
problem. [o Jennings \\'6EI has long sine,
taken care of the tank condense r problem
with his small vacuum capacitors . The tanl
coil, well it has not progressed any since
wound them up for my first "TNT" in th ,
early thirties. The ultimate of simpllficatioi
is a hi-mu «zero bias" cathode type triod
used in a grounded-grid circuit. According t
my research, there seemed to be no tube t
At this requirement. The RCA type 8072. 812
and 8 122 series came along that could b
turned into "simulated hi-mu triodes". Othe
more common types have no cathode or car
not be hi-mu triode operated due to the 101
grid current ratings. The RCA tubes mer
t ioned have a CCS rating of 100 rna of gri
current which qualifies them for the applies
tlon. All of the three tubes have the sam
electrical characteristics. The difference in th
plate dissipation ratings is due to the coolin
and the maximum rating is 400 w CCS. 11(

the "ICAS" rating that the amateur is use
to. I chose the type 8072 as it fit the miniatu

••••
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Fig. 1. Grounded-grid
Linear Amplifier using
2 8072's.
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zation application better though the nominal
-ating is only 100 wand it is the least expen
rive of the series!

It is possible to reduce the size of the am
olifier down to a 7" X 9" chassis. The heat
lissipation requirement could not be reduced.
\ study of the photos will show the over-sized
ieat sinks that were turned out and installed
o handle the plate dissipation by circulation
-ocling. It will also be noted that the base
ocket is recessed so that the screen ring seats
lrmly on the chass is. This turns the chassis
nto a heat sink for the base of the tube.
idequate circulation cooling for the duty
-ycle involved with a ssn linear in amateur
ervice is obtained from a 4" fan placed next
o the tubes just outside the wide mesh pro
ective screen.

The type 8122 was not considered as re
uired blower and air chimneys would have. ,
011bled the size of the amplifier. Some people
lso object to blower noise. Having a remov-

able heat sink, oue does not have to buy
new ones when the tubes are replaced, not a
small item in tube costs. 72f, in this case.

The input circuit shown is not particularly
new but it does not seem to be too widely
used either by the commercial or home-brew
amateur band linear amplifier builders. The
hi-C circuit from the cathode to ground gives
a short direct path for the circulating rf cur
rent. ]f this is not provided , the current path
is p rojected back to the d river tank load cir
cuit. This can cause instability in the ampli
fier as well as making the driver hard to load.
If the driver and final are together on the
same chassis, one properly designed tank cir
cult will do very well. The usual set-up is
for a separate exciter and amplifier where it
takes a low impedance path from the cath
ode (or fi lament as th e case may be ) to
ground to tie things down. The Same LC ra
tio as shown for the input tank circuit has been
used on all bands with good results, The in-

Front view of amplifier,

- ...

Back view of amplifier.
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put tank is tuned for the center of the band
by an indication of peak grid current when it
is installed and needs no further adjustment.

Varying the spacing of the coil turns sim
plified things in the amplifier shown. A vari
able condenser can also be used. Preliminary
calculations showed that the amplifier input
impedance would not match the usual 52 ohm
exciter output impedance, Experimentally the
excitation was tapped up from ground to a
point where the SWR approached I : I , which
worked out to be a center-tap on the coil.
The grid tap on the input coil can also be
calculated to equalize the grid and screen cur
rents, but it provided only a starting p oint.
The grid is closer to the cathode and when
tied to ground with the screen, the grid cur
rent is much higher than the screen current
and may exceed the plate currentl The
calculated point for the grid tap where the
grid and screen currents would be equal is
about 8.3% of the way down the coil from
the cathode. The grid current at this point
was well below the 200 rna rating of the two
tubes and the amplifier was hard to drive.
The tap was placed at one turn from the
cathode end which raised the single-tone grid
current to a little over 200 rna and brought
the drive down to the range of the 100 w ex
citer. I have heard that distortion checks have
been made on grounded-grid amplifiers and
no improvement was noted with a tuned in
put circuit installed, so it was left out. This
has never been checked here, but the results
would depend on the test set-up. I have al
ways included a low impedance input tank in
grounded-grid circuits after having had a pair
of 8 13's "take off' in an amplifier a number
of years ago and ending up having to neu
tralize them.

The plate tank circuit is a little unconven-

Bottom view of 8072 amplifier.

- ...... - " -
, •

tional for ham equipment in that it is series
fed rather than the parallel feed usuall y
used . This eliminates the need of a high cur
rent plate blocking condenser and the rf choke
is across the 52 ohm load, reducing the strain
on it. The usual resistor-choke parasitic sup
pressor was not needed and the plate-to-tank
lead is a 1"" wide flexible copper strap which
really ties the two together. A pi-L tank circuit
configuration was used as it reduced the size
of the loading capacitor to an available ca
pacity. Since a lead had to be connected to
the pi section anyway it might as well be
coiled up into enough inductance to attenu
ate the 2nd harmonic the 15 db tha t this
configuration is supposed to give.

The transfer relays need not be the rather
expensive Jennings vacuum relays used. There
are a number of small relays on the market
that can be built into the linear amplifiers
that would eliminate the expensive (count all
the fittin gs too ) , bulky and clacking coaxial
relays on the wall 01' on the back of the amp li
fier. I never could quite understand why this
was not done but then maybe everybody but
me owns stock in a coaxial relay companyI
There is nothing coaxial inside of the amp lifier
so no discontinuities will occur. In this partie
ular application the extra contacts came ir;
handy to apply a blocking bias. The static II
is about 120 rna with 2300 v on the plates
The - 40 v (no load ) bias in standby drops the
II' to about 40 rna which lowers the static
dissipation and helps with the cooling.

The filament transformer used is the onI)
one that could be found available . It is rate,
at a higher current than required which mad.
the filament voltage a volt too high. This re
quired the series 25 ohm resistor in the pri
mary which would not be needed if a 13.5 '
under load filament transformer can be found.

The adjustment of this linear amplifier 0

any linear amplifier is quite simple with :
'scope and envelop detector to produce ;
trapezoid pattern when a two-tone test signa
is used. There are probably other methods 0

tuning up lineal'S, judging from the carrier
and ''hello test" one hears on the air, but
do not know of any good ones. A dummy loai
is connected to the output and the load con
denser is set near the high capacity enc
Feed in enough two-tone signal to produc
200-250 rna of p late current. Tune the tan
input condenser for resonance or maximur
rf output as indicated on the 'scope or J

meter on the dummy load. Now turn up th
gain momentarily to 550 rna and see if ther
are nice clean peaks on the 'scope patten
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(eep decreasing the output or load capacitor
.nd repeaking the input or tuning capacitor
mti l the peaks start to flatten at the 550 rna
'oint then back off until they just do not. The
.oint is rather sharp. A few per cent change
) the load capacitor will make the d ifference
vhether there is flat-topping or not. When la
er checking with the antenna it would be
,est to rotate the beam 3600 and set the load
19 at a point where there is no Hat-topping
t any point in the rotation in case there is
ny load variation. Now remove the tone gen
rator, plug in the mike and se t the gain to
alk-up to about 400 rna or a voice average
:W. The peaks on the 'scope will still be of
he same amplitude so there is still "2 KW pep
rput", Do not worry if the <micro-match' an
I averages a couple of hundred watts or so
s it won't follow the peaks up to 1200 w
r so, but they are there. In case somebody
hecks my math, they will find 1800 w pep
nd 900 w voice average input was used .
'his allows for the driver power input which
:Ids to the amplifier input in series and the
)tal must be no more than 1000 w. Most of
ie drive power is fed through the amplifier
nd adds to the output power. I once worked
chap that said since he bought a KW trans

litter he wanted to see it indicated on the

output meter. I am glad that I did not live
next door!

The above tuning procedure can be ap
plied to any amplifier at any power level.
There was no curvature on the 'scope pattern
so it was concluded the tubes have good
linear characteristics connected as hi-mu tri
odes. The exciter that was used to drive the
ampJifier under test had Srd harmonic dis 
tortion down 30 db. It was still 30 db on
the sp ectrum analyzer, out of the amplifier.
That is a usable figure so the tests were con
cluded,

Prior to the final modification there was an
input cut out relay in the circuit as shown
in the underside photo. A switch turned ON
in series with the VOX relay line at the con
trol position allows a 10 db boost of the signal
over the 100 w exciter. Leaving it OFF if it is
not needed complies with good operating
practice as well as the letter of the law. As
shown in the final form any desired power
reduction can be obtained by turning down
the microphone gain control which can be cal.
ibrated in db.

Thanks for the helpful suggestions that
guided the application of the RCA 8072 tubes
goes to Mr. H. C. Vance, K2FF, Manager,
Sales Engineering of the RCA Tube Division,

. . , K4ZZV
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Eico 720-730

The article in the March, 1963, issue of
73 on the mode switch for the Eico 720-730
led me to do a little thinking. It seemed to
me that the job could be done without extra
wires leading between the units. The resulting
modification is shown here. It has several ad
vantages over the W0DSU scheme. First, the
plate supply switch, 5-2, may be left intact.
Second. one switch is used to turn on the ac
to the 730 and select A~1 or CWo Last, no
external wires are needed . The existing wiring
between J-5 on the modulator and the trans
mitter do the job.

,-_ TO F- I

T-2

51T ~ol.lo
0

YELLOW I f

I
J

I
- _____.1

TO T-I

The only part needed for this modification
is a dpdt switch to replace 5-1 in the original
730. A two lug terminal strip is nice, but not
necessary. First remove the original ac switch
5-1. Replace it with a dpdt switch and recon
nect the wires removed from 5-1 so that when
the new switch is in the on position, ac is
provided to the modulator. Next disconnect
the yellow modulation transformer lead from
pin 4 of octal socket ) -5. At this time L 're
placed the single lug terminal strip TB-5 wi th
a two lug strip, using one lug as before and
connecting the yellow lead to the other. This
step can be eliminated, however, and a win.
spliced directly to the yellow lead. In an)
event the yellow modulation transformer leac
is wired to the dpd t switch on the on side 01
the switch. Wire pin 1 of ) -5 to the off side
and pin 4 of ) -5 to the common lug of the
switch and the modification is complete.

Now when the switch is off, the secondary
of the modulation transformer T-2 is bvpassec
for transmitter B+ . \Vhen the switch is on, ac
is provided to the modulator and the second
ary of the modulation transformer is pl acer
in the transmitter B+ circuit.

Modi fications to 720 and 7 30 . ... WA4DQ~

"BEAMED-POWER" ANTENNAS
and ANTENNA SYSTEMS

You too----can enjoy world renowned TELREX
performance and value ! Bend for PL65 con
densed data and pricing catalog, describing
the lowest prtced antennas on the market, In
relation to materials and pertormance l Ex
panded data sheets-including your favorite

band. are also available.

with a eo
MATERIAL DIFFERENCE

-IN USE IN 135 LANDS!

zz

SINCE
1921

COMMUN ICAnON SYSTEIv

rex LABORATORIE
ASBURY PARK 25. NEW JERSEY, U.S.A.
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Both t he Golden Gua rdia n and t he SiI ·
ve r Sentine l contain a prec is ion McCoy
fi lter and two of the famous M·I M cCoy
Osci llator crystals. By sw itch ing crys-

tats either u pper or low er side band
opera tion may be se lected . Ba lanc ed
m odulator circuit will be supp lied upon
request.
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Lorry Levy WA2INM/1
Marlboro College
Marlboro, Ve rmo nt

Simplified Solid State

Transistor circuitry is really simple . It is
not as complicated as vacuum tube circuitry
for most applications. The purpose of this
article is to show just how easy it is to design
and build transistorized ham equipment.

For most rf equipment, the first thing that
is needed is an oscilla tor. The overtone crys tal
oscilla tor is the easies t, cheapest and most prac
tical way of generating stable rf signals in
the VHF spectrum. The basic circuit is shown

wound over the coil for coupling to the next
stage. This is the basic oscillator for VHF
transmitters and converters. It is stable and
just about idiot-proof, Ll is tuned to the
xta l frequency to make it oscillate.

"r-<-=-.;XTAl FREO.

10 .001

,0<
",rrr«f
1"

L - 6 TO 10 V.

Fig . 1. Overtone osci llator.

in Fig. 1. The transistor can be any VHF
oscillator type, such as the RT82, 2N1744,
etc. TIle crysta l is a third overtone type. LI
is a slug tuned coil tuned to the crystal fre
quency. A link of two or three turns of wire is

_ 10 v.

Fig . 2. Class C amplifier or buffer .

For a transmitter, the next thing needed is
a final, buffer, or frequency multiplier, de
pending upon the application. Just about the
simplest transistor circuit that exists is the
class C amplifier shown in Fig. 2. The emitter
resistor can be omitted. Depending upon
whether it will be used for a buffer, a final ,
or a frequency multiplier, the tuned circuit is
tuned to either the input frequency or a mul
tiple of the input frequency. It is hard to get
drive for fu ture stages if the frequency is

2NI744
RTSZ,ETe.

"NT.

L4
14 4 uc.+--------,

2NI74 4,ETC.
•001

2NI1 4 4,ETc.

.00

2N17 44

.00110

l2
r-_ ...,12uc.

•

. 001

,0<

2NI744
RT al,ETC.

Fig . 3 . Two meter transmitter.
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being multiplied more than three times, so
limit the frequency multipliers to triplers, The
stage is biased beyond cutoff with no drive, so
no add itional protective bias is needed. Excita
tion is measured by collector current.

F ig. 3 shows a possible application of the
previous circuits combined to fonn a two meter
transmitter. It is a perfect example of solid
state simplicity.

Fig. 6 shows a general purpose audio am
plifier that can be used as a sp eech amp, a low
power modulator, or an audio monitor amp
for a receiver. The transistors are general pur
pose PNP audio types, available for a few
cents. The secondary impedance of the trans
former is chosen for the application.

Fig . 6 . Audio ampli fier and modu la to r.

30 <

2NI742

1.001I JJO

'00

If- PUT ....--1f-r~
v ......

He

Fig. 4 . Grounded base rf amplifier.

Converters are also simple. F ig. 4 shows a
grounded base rf amplifier. The rf choke and
coil are chosen for the frequency being am
plified . One or more of these rf stages may be
.ised hefore the mixer.

'10 ' lOOK

'"
JJl

r"
Fig . 7 . Bia sing methods .

Fig. 7 shows two possible methods of biasing
a class A amplifier. The first is the simp le bias
resistor method, which is cheap and easy, al
though it does not have the de and thermal
stability of the second method. For audio
amplifiers, etc., the fi rst is adequate. For rf
amp lifiers, the second is preferable.

T he above should be a useful outline for
designing transistorized equipment. \ Vbile it
does not go into all the possible circuits or
app lications, or go into any great detail , it
should provide a starting point for design work.
\Vhen values are given, they are only typical '
values, to be used as a starting point in trying
to op timize any design. I hope that this will
be of value or at least give you a few ideas
when you decide to design some solid state
gear. . .. W A2INM/I

ISO K

.lOCI L -"-_ -6v.

Fig . 5 . Mixer.

The mixer is shown in Fig. 5. Point 0 is
-onnected to the preceeding rf stage. Point
I or b goes to either an oscilla tor or a Ire
juency multiplier chain as shown in Fig. I , 2
md 3. The outp ut can either go to a receiver
) 1" to another mixer for multiple conversion.
I'hese circuits are good up to about 250 or 300
nco The values shown are typical values, al
hough they may have to be changed slightly
o get op timum performance from particular
ransis tors.

SI t,4PLE VOLr AvE OI"'IDU~

TElREX ROTATOR-INDICATOR SYSTEM MODELTS250-R IS
Ma s t Fe e d s Th ru Ratata r $2500 0
For Safe, Easie r, Installation I StUrd'f F.O.S.

,.. R.,I'I ft\l'l:lot
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....... Write far FREE PL6S Deltribing Ratfllan find Anlennfll ASBURY PARK, N.J.



V ic Zane K9LT O
Connersvill e, Ind.

A -Band Tuning for the Drake 2B?

When I read WN4QGQ's item in November
73 about the use of the crys tals supplied with
the Drake 2-B to obtain band segments not
originally intended, I was reminded of a sim
ilar article that appeared in the July '62 issue
of QST, The crystal switching approach
strikes me as a lot of monkeyshines for so little
benefit if it is only desired to have a "look"
elsewhere to see what is there. It occurred to
me that since an LC circuit is used in non
crystal oscillators to determine the frequency,
a variable LC circuit might replace accessory
crys tals in the 2-B, permitting all-band cover
age.

Pickin g up the closest likel y looking coil and
capacitor from the junk box ( 19 turns B&W
3004 and a National 100 pf transmitting vari
able), 1 was pleasantly surprised to find that
the combination would tune from about 8 to
27 me, Adding about 18" of RG-58/ U loused
that up until I inserted a 33 pf disc ceramic
in series with the center cond uctor. I still could
110t get above about 21 me, 1 attached the
other end of the coax to a piece of surplus cir
cuit board, cut down to about %," X 1", as
shown in Fig.!. Of course the copper conduc
tors were peeled off first, and then the holes
drilled to support the w ires. I used resistor
trimmings (tinned # 18) for the pins,

With the circuit tuned to 12 me, 1 was able
to copy both sides of a cn ragchew between
a local and one about 30 miles from here, The
preselector was at about 9~ , and it was the E
position, I believe. This indicated to me that

~
I

Fig 1. Si ngle dummy crysta l.

there is sufficient second harmonic energy to
replace overtone rocks in this manner.

Of cou rse it is natural to picture ganging
the crystal sockets together (as the selector
picks one position at a time ) and using a
single calibrated LC combination to give the
full coverage desired, Just add (or subtract )
the 3,5 to 4, 1 me if (I find 3.8 me to band
center easier) to the LC frequency. This could
even be taken in to account when calibrating.

Fig. 2 . Buss crystal connections.

You can imagine my chagrin when I
couldn't repeat. Somehow a local 80 meter
station kep t poppin g up where I didn't want
him. \Vas the coil act ing as an antenna? I dug
up a cabinet to enclose my little jewel. It still
didn't work. In checking the Drake schematic,
I learned that the HE" position is not connected
as are the other 4, so I cut off the pins to the
"E" socket. And it still wouldn't seem to work
agn.n. I removed my bus conductors from the
crystal sockets, and tried the single dummy
again. No better. That local on 80 was still in
there pitching. So [ switched to 80 and yakked
a while .

\ Vhile playing with this thing, I found that
I could inject the grid-dipper oscillator Ire
qucncy into the receiver through this combina
tion, and come up w.th new hand segments
Theil in trying to rig up a transistor oscillator
(on the same LC combination ) I couldn't gel
it to take ofI'.

But rather than let this project suffer the
fate that seems to have befallen about 20 other
projects that are in various stages of pro
gress (?) in my shop, I felt that maybe some
one who knows more about what he is dorm
would like to take it from here . fi e my guest.

, , , K9LTI
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~. Tenna-Rntor for
~""""'~'O-15 -20 Tri-Bander

Ham Installations
•

® The ALLIANCE
Manufacturing Company. Inc.

lSubsidiary of Consolidated Electronics Industries Corp. I

ALLIANC E. OH IO

CSA approved

l enna-Rotor sta nds up under severe
condit ions. Tests prove it is the stro ngest,
most durable antenna rotator avai lable
fo r amateur use on all antennas up to 25 sq.
feet in cross section , including six element
10·15·20 Tri-bander antennas.
This latest Alliance Fenna-Rotor will turn
heavy antennas and is designed to withstand
wind velociti es to 90 m.p.h. in accordance
with E.l.A. wind loading standards. I he
paten ted r igid offset design distributes
the load resulting in supe rior strength to
weight ratio for greater ease of installation.
Features anti -windmilling, gearing and brake
system to maintain positi ve positioning
and eliminate overt ravel. Unit, enclosed in
a sturdy, ribbed die-cast zinc housing, is
lightweight and simple to se t up. If you can
lift your antenna and put it on the.Tenna
Rotor .. . it wi ll support it, hold it and turn it.

• New Precision Machined Steel Drive Gear
• Greatest Positioning Accuracy Possible

The new All iance tran sistorized automatic
C-225 fea tu res a paten ted phase-sensi ng
bridge similar to laboratory test equi pment
and is now available exclusively from
All iance for HAM users. Affords automatic,
stepless, synchronous pinpoint positioning
accuracy throughou t 360 (> of rotat ion that
red uces or eliminates interfe rence .
All this with noiseless control.
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Ronald lves
2075 Harvard St.
Palo Alto, Calif .

When Standard Switches Won't Fit
Modification and updating of equipment al

most invariably calls for addition of functions,
which need more controls than were originally
supplied with the equipment. In most instan
ces, the panel does not have enough room for
the added controls, and space inside the chassis
is not too plentiful.

Back in the days when one Shicklgruber
was still a struggling artist about one third of
this problem was solved by the manufacturers
of potentiometers, who attached a switch
to their product, so that when the audio vol
ume was turned full off (CCW) , the switch
opened. Combined potentiometers and switch
es are used on a wide variety of electronic
devices, from your wife's "kitchen radio" to
the CPR-gO you wish you could afford.

With the coming of the TV boom dual con
trols with concentric shafts were introduced.
These range in quality from the mechanical
abortions used on cheap TV sets to the
beautifully-built and smoothly-working dual
controls used on Tektronix oscilloscopes, and
other items of premium equipment. In many

instances, already-made dual concentric con
trols will solve your specific problem, with a
minimum of labor and a minimum of cost.
Check a good controls catalog before deciding
to build a special control.

In some instances, however, no available
commercially-made control will do the job,
and something must be made to fit the spe
cial need. Even here, use of standard corn
ponents will save a great deal of time and
work, and will fa cilitate eventual repair and
replacement.

Experience with a wide variety of special
switching devices shows that most of them
can be constructed from available standard
components, without any very complex rna
chine work, and that most of them can be
made to work very well indeed. A little pa
tience and ingenuity are a great help in de
signing such special switches; and a few min
utes spent in lining up the components, after
assembly, and before installation, will save
many hours of "diddling" at a later date.

. . . I ves

1

When additional switchi ng is needed with a
potentiometer, beyond that obtainable with an
available "attachable" switch, a switch-actuat
ing cam can usually be mounted on the front
shaft extension (which is commonly about 2"
long ), and this can be made to operate one or
more Microswitches. Such a special switched
control is shown in Fig. 1. Here, the Ohmite
pot (type CD) with its attached switch (type
CS-l) is mounted on a small bakelite sub
panel. The cam actuator, a gear with its teeth
turned off, and an operating notch filed iu, is
theu placed on the shaft. In front of this, and
separated from the rear sub panel by brass
spacers is a second sub-panel large enough
to support a Microswitch with a roller actu
ator. Bearing for the outer end of the pot
shaft, and ferrule for mounting the assembly
on the main panel, is provided by a conven
tional panel bearing (Johnson 115-255 ).
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When a switch must be actuated by a ca
pacitor shaft, the same technique can be used
when the shaft length is adequate. In most in
stances, a capacitor with sufficient front shaft
extension will not be available, and a capacitor 2
with a rear shaft extension should be chosen .
Actuating cam is attached to the rear shaft
extension, and the microswitch is supported
by a small aluminum or brass bracket as in
Fig. 2.

\Vhere side clearance is inadequate, the flat
cam can be replaced by a cup cam (turned
on a lathe ), and the microswitch mounted in
back of the capaci to r, as in Fig. 3. As with
the pot. more than one Microswitch can be
operated by a single cam; and multiple cams
can be used if necessary, although the capaci-
tor bearings arc not usually suited for large f
external mechanical loads. L..~~_~~_ _ ~_... _

5

With very small capacitors, such as the fa
miliar APe types, neither fron t nor rear shaft
is suitable for mounting a cam. With these,
however, if the rotor is grounded (usual case ),
a stud can be soldered to the rear ro tor plate,
and this can actua te the extension wire of a
type V-4 Microswitch, originally made for use
in coin-operated equip ment . Ordinary paper
clips make good extension wires. An example
of switch operation with an APC capacitor is
shown in Fig. 4. Here, one switch turns on the
BFa, which is tunable through 180 degrees
of the capacitor shaft rotation. Further rotation
of the shaft, beyond 180 degrees, actuates
the second switch, which turns off the tunable
BFa and turns on a crystal BFa. Returning
the shaft to zero position (counterclockwise)
turns everything off. Although the V-4 Micro
switch, wi th its wire actuation , appears quite
fragile, the illustra ted assembly lasted for
nine years of service with no maintenance
whatsoever. It was taken out of service only
because the related eq uipment became ob
solete .

Another special switched control, this tim e
using a dual concentric shaft, is shown in
Fig. 5. This combination includes a switch, a
capaci tor, and a pot entiometer. The switch is
actuated by a stud on the rear rotor plate of
the capacitor, and is controlled by the inner
shaft (BFa tuning and off-on ), The poten
tiometer is controlled by the outer (hollow )
sha ft ( IlFO injection ). No special problems
are encountered here, but care m ust be taken
to align all the components exactly, so that the
controls work smoothly, and h ave a correct
"feel", ,

4
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CHU
Time

Receiver

Bob McG,ow W2LYH
9 Peg's Lane
Riverhead, L. I., N. Y.

Radio station CHU , of the Dominion Obser
vatory, Canada, broadcasts some very useful
time signals on 3330, 7335, and 14670 kc.
While anybody can use these signals for set
ting his watch , all of you hams who also have

,
,

amateur astronomy for a hobby can do more
with them if you have a receiver like the one
described here. The set is crystal-controlled, to
receive CHU on 3330 and 7335 kc, which
happen to be the best frequencies at this QTH.

Side view of the CH U Receiver .
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SIX METER
LINEAR

MODEL TLA-2050

* On ly 6 watts of dr ive required
• Uses four 4X 150 's ( 1 KW on CW )
(I Built -in solid stote power supply
~ Desk or rock mount
* Covers 50- 54 me with no tuning

ONLY $495.00

TEL C 0
575 Technology Square
Cambridge, Mass. 02139
Phone 617·491 ·4050

' lS·
c.-

o oQ$ -~0
Col:@ ~

Top view.

I

I

The time signals operate a relay in the receiver.
which keys one pen of a two-pen recorder.
The other pen is keyed by the local clock,
through a photo-cell system which looks at the
pendulum. This allows precise measurement of
the clock rate, and either pen can be switched
to a remote location for recording transit sight
ings against either the clock or CHU.

A separate rf amplifier, mixer, and crystal
oscillator is used for each of the two frequen
cies, as this is simpler than switching the rf
circuits, and allows the use of a regular toggle
switch in the cathodes for selecting either Ire
q uency. The mixers feed a two-stage 455 ke
if amplifier. A diode detector furnishes age
voltage, which controls th e gain of th e rf and if
stages. A two-stage audio amplifier drives the
small built-in speaker. The time signals con
sist of voice announcements every minute, and
lOOO-eycle tone beeps at one second intervals.
These tone signa ls are filtered through a FL-5
range filter, which does an excellent job, even
though it is centered on 1020 cycles. The filter
output is amplified, rectified, and the resulting
:Ie voltage used to control the relay tube.
'\ meter circuit is included to indicate relative
signal strength , and for peaking the rf and if
circuits.

I will be glad to answer any letters from
anyone who desires further information on the

•-eceiver.
. .. W2LYH

I,
I

•

Bottom view .

1IJGUST 196'\



Paul Richter KISDX
18 Libby Lane
Da rien, Connecticut

Switching with Diodes

Each atom in the lattice excep t those on the
outside surfaces forms four covalent bonds by
sharing one electron with each of the four
adjacent atoms. This effectively results in giv
ing each atom the highly stable octet arrange
ment of electrons in its outer shell. Thus all
available electrons in the crystal lattice of the
pure element are used in forming rigid
covalent bonds and under normal conditions
cannot be excited into the higher energy "con
ductive bands" for the cond uction of electric
currents. As a result) pure silicon and ger
manium are notably poor conductors.

- +r"""-<I'[If--,
CATHOD E
ELECTRODE JUNCTQ.l

r"~-+-I IIII - JUNCn ON

DIODE CATHODE
ELECTRODE

Many hams tend to think of the semicon
ductor diode only in terms of its use as a recti
fier. This is understandable because the use
of semiconductor diodes in much of the com
mercially manufactured ham gear is restricted
to rectifying applications in power supplies.
detector circuits, balanced modulators and
clippers. In p roperly designed circuits, how
ever, the diode may also function as a highly
efficient and reliable non-rectifying switch . Di
ode switches may frequently be used to re
place the conventional mechanical switch in
ham communications equipment while offering
a significant advantage in reduced size and
cost and increased design flexibility and de
pendability. Before discussing practical switch
ing circuits and associated design considera
tions, it might be helpful to briefly review
the basic principles of solid state physics nec
essary for an understanding of the theory 01
semiconductor diode operation.

The basic materials currently being used in
semiconductor manufacture are elements from
Group IV on the chemical periodic chart,
usually either silicon (Si) or germanium (Ge) .
The Group IV elements each have four bond
ing electrons (valence electrons) and in their
pure, solid state are characterized by the for
mation of the tetrahedral crystal lattice. In
the tetrahedral crystal lattice each atom is
pictured as being at the center of a tetra
hedron surrounded by four like atoms at the
vertices of the tetrahedron. (See Fig. 1) .

COVALEN T
ELECTRON
SHARING ;c--cENTER

:::-::~.:? ATOM

Fig. 1

3. 73 MACAZINE



IT'S A CLASSIC!
With the 2·K LINEAR AMPLIFIER beauty is obviously more tha n skin deep. The
true funct ional beauty of the RF module is evident when removed from it's cabi net.
Design ed to be the Rolls -Royce of li near ampli f iers, t he enthusiastic response to
th e 2·K proves aga in that the amateur wants the f inest. And make no mistake,
it is th e f inest. You ca nnot 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
• Ste p-sta rt 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 te ll 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 AR EA CODE

Butler 1, 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

"W orlds Largest Distributors of Short Wove Receivers"



the "conductive bands" where it can migrate
as an electric current when only a small volt
age is applied across the semiconductor crystal.
Group V impurities prod uce a region of "free
able" electrons which is commonly called an
"N" region. On the other hand, Group III im
purities in a tetrahedral lattice produce a re
gion of "electron deficiency" known as a " P"
region. It is possible for a P-region as well as
an N-region to conduct electric current be
cause both freeable electrons and electron de
ficiencies (called "holes") can migrate through
a semiconductor crystal lattice if the proper
impurity density has been established .

A semiconductor diode is manufactured by
forming a junction between a piece of N-type
and P-type semicond uctor crystal material.
Because diode switch circuits, as we will see
later, operate by virtue of changing bias po
larity and voltage across the switching diode, it
might be helpful to quickly examine the elec
tronic operation of reverse and forward biased
diodes.

Fig. 2 shows a reversed biased diode. The
"holes" in the P-region are attracted by elec
trostatic forces toward the negative terminal
of the applied voltage, a direction away from
the P-N junction. At the same time the "free
electrons" in the N-region migrate away from
junction towards the diode electrode
which is connected to the positive battery
terminal. Remembering that the basic units
for voltage ("volts") are joules per elementary
charge, it follows that as the reverse bias volt
age is raised, the electrostatic forces acting on
the carriers ( ie. freeable electrons and holes)
increase. Thus as the bias increases, the con
centration of carriers further decreases in the

Fig . 4

LOAD

SWITCHING
DIOD E

HIGH
IMPEDANCE
TO AC

regions of the N and P crystals near the p .;-.I
junction. Under normal conditions current can
not flow through the reverse biased diode be
cause a "depletion zone" of carriers exists at
the P-N junction and there is no available
mechanism for a transfer of charge. Under ab
normal conditions ( for most purposes ) , the
reversed biased diode may be made to con
duct by raising the bias voltage to the point
where "break down" occurs in the crystal with
chemical decomposition and the formation of
movable ions.

In a forward biased diode, the situation is
reversed. See Fig. 3. Due to the bias voltage
polarity difference in the forward biased d i
ode, the carriers migrate across the P-N junc
tion instead of away from it. This permits
current to flow through the diode .

So far, we have looked at forward and re
verse biased diode circuits where the bias
voltage or current has remained constant with
time. In practical diode switching circuits
where ac voltages and currents are being
switched, however, the effective values of
"bias" current and voltage vary with time.
Fig. 4 shows a general diagram for a diode
switch circuit where the diode is being used
to switch an ac signa l. The switching state of
the diode depends upon both the value 01
its steady dc bias and the instantaneous values
of ac current and voltage. If the value of
dc bias is zero, we recognize the circuit to be
identical to that of a half-wave rectifier. In
this case, rectified ac in the form of pulsating
dc appears across the load. We are interested ,
however, in switching the ac signal without
clipping or rectifying it. With proper adjust
ment of the value of dc bias and polarity,
it is possible to make the diode function as a
switch without rectifying. The graphs in Fig.
5 show how this is accomplished. In graph A,
the value of fixed de bias is periodicall y ex
ceeded by peaks in the waveform of the signal
which is being switched . As a result clipping
takes place whenever the instantaneous bias
amplitude changes polarity. The ordinate axis,

-,

....... AC SIGNAL
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INSTANTANEOUS VALUES

OF BIAS
~ - - -, ', ., ,

,

t
BIAS
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FREE
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I 0 Rush me your Free 1966 Cat alog I
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~---,.-11 OUTPUT

CR'

+ FOR LSB
- FOR USB

F;g , 6

- +

TO SWITCHING J
GATE VOLTAGE

"bias amplitude," can rep resent "current" in
the case of the conducting ("ON") forward
biased diode or "voltage" in the case of the
non-conducting ("OFF ") reverse biased diode,
In graph B the fixed dc bias exceeds the peak
values of the ac signal and as a result, the
bias polarity never changes. Thus when the
diode switch is on, the ac signal is passed
without being rectified; when the switch is
off, no ac signal appears across the load.

By now the reader has hopefully studied
Fig. 4 and Fig. 5 and understands the theory
of how diodes can be used as non-rectifying
switches for ac signals. Therefore we will now
go on and look at several practical working cir
cuits employing semiconductor diode switch
ing elements, Fig. 6 shows a method of using
a diode switch to switch crystals in a crystal
oscillator. The basic oscillator circuit shown
here is similar to one used as the carrier os
cillator for LSB and USB with a popular com
mercial sideband crystal filter. However, by
using diode switches instead of a mechanical
switch to switch LSB and USB crystals, an ad
vantage is gained because it is no longer nec
essary to locate the carrier oscillator circuitry
physically close to a front panel LSB-USB
switch so that the wire leads from the crystals
to the switch can be kept short. Furthermore,
an rf q uality LSB-USB switch is no longer
required since it is only necessary to switch
the d iodes' bias voltage to select different
crystals. Resistors Rl and R2 are selected to
provide proper biasing for each diode. The
rfc choke and by-pass capacitor (Cl) are
chosen to minimize rf voltages on the switch
ing bias lead . Almost any diode with a high
reverse-forward resistance ratio can be used
for CRl. The positive and negative voltages
needed for the diode switching gate lead can
be selected with a single pole double throw
switch from voltage dividers across the trans
mitter bias supply and across the transmit
ter B+.

Fig. 7 shows a method of using a diode

AIIr.IIC:T l C)':: <:
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sate for possible differences in the capacitance
of each diode. 1£ audio is being switched, Rl
and Cl should be chosen to provide adequate
decoupling without loading down "inp ut #1"
more than necessary. For rf or if stages, an
rfc can be used in place of Rl.

Diode switching circuits are truly "cheap
and easy ." In practice it is possible to use
just about any diode which is in reasonably
good condition. This includes everythmg be
tween crystal-set detectors and high power
silicon rectifiers. The only requirement on the
switching diode is that it be capable of con
ducting "forward" currents of two or th.ree
times the signal current and capable of WIth
standing an inverse voltage of two or. three
times the signal voltage. Other than this, the
main thing to remember is that the diode bias
resistors should be adjusted so that the bias
current through the "ON" diode is not ex
ceeded by the signal current and that the
bias voltage across the "OF F" diode .is ,!ot
exceeded by the signal volta ge. Switching
gate lead filtering is not at all critical. and bi.as
supply regulation must be used only in special
instances. Diode switches are readily adapt
able to hundreds of different circuits in ham
equipment. Next time you need something
to switch low level ac, why not use one?

... KlSDX

Fig. 7

switch to switch a capacitor across a vfo tank
circuit to produce a frequency shift. Circuits
similar to this one can be used to advantage
for LSB-USB vfo dial correction in SSB trans
mitters or for FSKing for synchronous detec
tion or RTTY. A regulated bias voltage which
can easily be obtained with a zener regulator
should be used in this instance because all
diodes show a change in capacitance as their
reverse bias changes. The values of Rl, R2,
R3 and R4 should be chosen for proper diode
bia sing and bias polarity reversal. It might be
helpful to note that the biasing arrangement
used here is identical to placing the switching
diode across a Wheatstone Bridge composed
of RI-R4. Cap acitor C l can be used to control
the amount of frequency shift. Again, almost
any good quality junk box diode may be used
for CRl.

Fig. 8 is the diagram of a method for using
diode switches to switch a transformer pri
mary between two inputs. This circuit may
readily be used for switching low level audio
stages, for switching a receiver between vari
ous antennas or VHF converters, or for switch
ing an if stage or a crystal filter. 1£ transformer
T l happens to be a tuned transformer, it is
recommended that trimmer capacitors be
I d oss both CRI and CR2 to compen-p ace acr

A New Book Published by 73
PARAMETRIC

This book, the first on parametric amplifie rs for the

AMPLIFIERS ham is written for t he average amateur and explains in, .
simple language how they work, how to build your own

•IO~ for the va rious UHF bands, and how to tune them up.
Parametrics have he lped UHF move into the space age,

~I~ but don't forget that the fi rst working parametric am-
pllfler was built by WIFZJ and worked on six meters.

Ii .{J Order this book direct, $2.00 postpaid, or f rom you r local
parts distributor.

Jim Fi §k W ,I, 6B SO

~ ..~. _ .. " .........._ ' - j 2
73 Magazine Peterborough, N. H.
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SPECIFICATIONS *

NEW * - from GONSET
• Two new power ampl i f iers- model 90 3A f or 2 

meter. m odel 9 13A f or 6-meter

• The GSB-201 Linea r A m p li f ier-provides 2000
w atts PEP(SSB} for 10 to 80 meter o pera tion

• Gonset Sidewinder 6-meter SSB·A M ·CW Tra ns
c eiver w ith a ll the fea tures o f th e 2-meter.

Here's coverage of the ent i re 2 meter band in
four, on e megacycle segments, oper at ion on
SSB, AM, o r CW, and all packaged in a sharp little
chassis only 9 " wide, 5" high and 7J<.., deep.

The Gonset Sidewinder 2 meter transceiver is so
compact t hat it's ideal for mobile as we ll as f ixed
sta tion application . Separate 117 VAC and 12 V
DC solid sta te power supplies snap on to the rear
of chassis. or may be remotely positioned to sim
plify installation.

And look at some of the fea tures Gonset builds
in to provide top performance: complete push
to-talk operation, full 20 watts P.E.P. input, crys
ta l lattic f iltering, vernier tu n ing, transistors at
primary stages, stabi l ized VFO and high-sensi t ivi ty
reception.

Frequency Rang e
M od es o f Operation
Ca r r ier Supp ress ion

Sensitivity

Selectivi ty
Ou tput i mpedance
Audio Ou tput
An t en na Input

Impedance

143.9 75 t o 148.025 M C
A M. SSB, CW
50 db
0 .5pv f or 10 db S + N

N
3.1 KC c rysta l bandpa ss f i lte r
50 o h m s
2. 5 watts into 3.2 o h ms
50 ohms unbalanced

~GONSET,~NC.
A Subsidi.ry of G.'f?W Ling Al lee. 'ne.

1515 South M a n c h es t e r Avenue, Anaheim, California

Complete descriptions and specifications on
all Gonset equipment Is yours for the asking.
Write to Dept. 73-7 . !C) 19 6 5 GO N S E T, INC .
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AMATEUR TELEVISION is the EXCITING NEW FRONTIER
GO ON THE AIR NOW WITH A VANGUARD TV CAMERA

- ....",- -

$149.95

Model 400 for TV cnennets 2-6 (closed ) Only $149.95
circui t) less vidicon

Model 440 for ATV 436-450 mcs. and lens.

25 mm, F1.9 normal angle lens in focusing "C" mount
$18.95

Other lens available from $15 to $250 for our fantastic
F1.4 ZOOM lens.

Complete description In our cata log for IOc.

Vidicon t ubes: 7038 7735A

Grade A $85.00 $100.0('

Grade B+ $75.00 $ 90.00

Grade B $60.00 $ 75.00

Grade C Our choice of any type 1" vidicon, new or used
guaranteed to give satisfactory service for ama
t eur use. $35.00

The VANGUARD Models 400 and 440 are factory assembled with the some precision as our indus
trial cameros now in continuous duty throughout the U.S. Complete with self-contained synchroniz
ing generators, 4 me, video amplifiers, power supply, tripod bose plate and low power TV tronsmitter
which con ea si ly be increosed with simple linear omplifiers_ Illumination con be as low as I foot-candle
wh en using our vidicon and lens. Picture sharpness is guaranteed to be equal to the best capabilities
of any standard 525 line TV receiver. Modular construction ond printed circuits permit quick replace 
ment and serv icing of major circuits . Weighs II Ihs.-measures approx. 8" x 6" x 6 " .

Crystal controlled horizontal scan available on either 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
save you much time and money. Fully described in our catalog for IOc coin or stomps.

Available In the following models :

Output me. Price

:~$11.95 up

VANGUARD
TRANSISTORIZm CONVERTERS

2M

6M
20M

CB
WWV

Int ' l.

CHU
CHU

Marine

Aircraft

Fire, Police
etc.

Model

1
300-0
3OO-E
300-'
30lHl

{

300-B
300-C
300-]

300-G

300·A

300-H

300-1

300-K
300-L
300-M

{
300. N4
3DO-N5

30o-P

Input me.

144-148
144-145
144-1 46
144-1 48

50-51
50-54
50·52

14.0-14.35

26.965-27.255

5.0
9.0-10.0

7.3
3.35

2·3

121-1 22
122·123

155-156

50-54
.6-1.6
28-30
14-18

.6-1.6
14-18
28-30

1.0-1.35

1.0-1.29

1.0

.6-1.6

1.0
1.0

.6-1.6

.6-1.6

.6·1.6

.6-1.6

$12.95 ppd.
$12.95 ppd.
$12.95 ppd.
$12.95 ppd.

$12.95 ppd.
$12.95 ppd.
$12.95 ppd.

$11.95 ppd.

$11.95 ppd.

.11.95 ppd.

.11.95 ppd.

.11.95 ppd.
U 1.95 ppd.

.11 .95 ppd.

513.95 ppd.
. 13.95 ppd.

$13.95 ppd.

New senes 300 with 3 VHF·UH F transistors, crystal
con trolled oscillator, tuned R .F . stage and low noise
mixer. O ne microv olt sensit ivity. M ore than 30 high
quality parts carefully assembled and tested. 11eaeure
only 3" x 2Y," x 2". Operate at 12 volt s D C 4· 5 mao

N uvistor converters a vailable from $10. Circu it modules
and government surplus equipmen t also available Send
10c coin or stamps for complet e catalog. .
For prompt sh ipment please include posta l money order

All above converters are supplied with Motorola type
connectors. For t wo SO ·239 connectors instead , add
75c. N .Y.C. re sident s add 4% sales tax.

or cuhier 's check. CO D's must include 20% deposit.
N.Y.C. residents add 4% sales tax. Include sufficient
postage for all items except converters and circuit
modules which are postpaid.

VANGUARD LABS
Dept. H-8
190-48 99th Avenue
Hellis, N. Y. 11423



Herbert Cross KIAMN
59 Fla gler Ave .
Cheshire, Conn.

Improving the Paco GDO
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to B+,

Partia l Schematic of Poco G- 1S g rid dip
meter. Added ports are enclosed by dotted
line.

rect ground to the cover of the sensitivity
control.

Now there were excellent meter readings
but the many spurious dips throughout the
tuning range left much to be desired. I ex
amined the meter for possible clues. The most
promising lay in the fact that the front end
of the tuning capacitor rotor was grounded
only by the ball bearings. The shaft extended
through the chassis and connected to the large
aluminum tunin g dial. The top edge of the
dial in tum was exposed to the plug in coil.
I made a small wiping contact from spring
hrass and fastened one end under one of the
condenser mounting screws. The other end
was arranged to rub against the back side
of the tuning dial. This proved to be the an
swer. There remained only a small dip at 190
mc and another small one at 250 me. Both
dips are smooth and so slight that they don't
interfere with operation. Although one spring
worked nicely, I placed two springs against
the back of the dial and one against the ca
pacitor shaft where it extends through the
chassis.

With the electrical details corrected, I
found that there remained a mechanical one.
The plastic hairline indicator was threaten
ing to wear away the graduations printed on
the tuning dial. I solved this by cutting out
a circular piece of thin, transparent plastic
sligh tly smaller in diameter than the tuning
dial. I clamped it between the hub and the
tuning dial so that it rotates with the dial and
takes the wear from the indicator.

I would also like to offer a suggestion to
the manufacturer. The various coils supplied
with the G-15 are very nicely color coded so
that it would be much more logical and con
venient to designate the corresponding bands
numerically rather than alphabetically.

After making the changes outlined here, I
have been very pleased with the performance
of my G-15 and I hope others may do like
wise. . . . K1AMN

.,

S£P&TIVITT",
'"., ...~ .

I purchased the Paco G-14 grid dip meter
in kit form about four months ago. I assembled
it and found that it worked quite well on all
but the highest frequency range ( 110-250
mc). There was very little indication of grid
current over much of the tuning range. This
was traced to a defective sensitivity control
which left a small bias on the meter. When
I shorted out the control I was able to get a
usahle reading, but now, I found so many
spurious responses that the instrument was
still of little use over this frequency range.

At this point it was back to the drawing
board for a long look at the circuit diagram
where a new problem became apparent. Even
with the sensitivity control working properly
the meter would be shunted with the 270
ohm resistor, R4, which would lower its sen
sitivity anyway. The problem was a twofold
one. I had to kill the residual bias from the
sensitivity control and also block the shunting
action of the resistor, R4. I decided to
insert a small silicon diode between the sen
sitivity control and R4 with its cathode to
wards R4. In this application I hoped to use
the forward voltage drop of the diode to
solve both my problems. The result far ex
ceeded my hopes. I now obtained grid current
indication varying from a low of 70 uA. to a
high of 250 uA. and the sensitivity control
functioned nicely. To make sure that the
diode wouldn't misbehave I bypassed both
sides of it to ground with .02 ceramic discs
(p robably unnecessary) and established a di-
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The VHF Antenna Handbook
The VHF Antenna Handbaok is yaur complete guide

ta VHF and UHF antennas. This autstanding book
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you should have th is baak.

Price is $2 from

73 Magazine
Peterborough, N. H.

42 73 M AGAZ INE



Curing Distorted
RTTY Patterns

'00 <

The simplest means of tuning in a RTTY
signal is with a scope. Most homebuil t con
verters obtain the mark and space signals di
rectly from the toroid filters fee ding the d is
criminator, similar to the circuit of Fig. 1.
However, the main d rawback in using
this method is that the scope p attern is some
times distorted as in Fig. 2-A and tuning is
difficult.

, •

HE
GROUNDED

MINATOR

VER TlC.lI,L

I,.. PUT SCOPE
MARl< S1G"' Al,.

,0} :
~ARl\

FILTER

0 6 6 ETC 21 25 'V

~
DISCRI

ALA NCE -
'"

.0 3 35 ETC. :::!: _ SPACE

T : FI LTER ,
2975 ""'

DK15 0 _C2C

$;..
2~4d~••1 Y.
L... thl.. 9 •• .

STANDARD RELAYS: DK60. DK60-G,
DK60-2C and DK60-G2C -

PRICED f"RO-" . . . . $ 12.45

4 Standard Models, AC or DC,
UHF, N, BNC, TNC or C Conn.

Outsta nding lavorite for a mate urs ... Ve rsatile com 
binations fo r indust r ials! Lo..... \ 'SWR less t h a n 1.15 :1
from 0 t o 500 mc. LOW LOSSES .•• High Contact
Pressures . LOW CROSS·TALK through use o r patented
" isolated connector" a rrangement. HIGH POWER RAT
lNG. All coils e nca psuled in e poxy resi n fo r quieter
oper a t io n and r esista nce t o m oisture.* All R elays available in

weatherproof b oxes fo r
experior installat ion.

* Ga naed. multiple position
switch arrangement aV:Jllat:le
for remob~ cont r ol 5eJection
01 antennas.

(but not quite in time)

SERIES
COAXIAL
RELAYS

.. UNCONDITIONAL
GUARANTEE for
one year. (We
will repair If
f aulty within 1
yea r.)

.. For a eatalot of
complete line of
eoui al relays,
write :

FIG 36FIG 3.11

CD8
FIG 26FIG 2A

If the converter is working properly an FSK
signal will be only slightly ellip tical, as in Fig.
2-B. In tuning in a mark or space signal the
patterns should be similar to Fig. 3-A and
3-B.

The distortion can often be cured by put
ting two IOO-K res istors in series with the
toroid filters feeding the vertical and horizon
tal inp ut of the scope.

F'G

Another cause can be ringing taking place
somewhere in the unit as a result of poor lay
out of the converter. All circuits should be
run in a straight line and under no condition
should an input circuit be located close to its
output circuit. Also-remember that alumi
num is a poor shield where wiring is done
close to power transformers, chokes, input
transformers, and mark and space filters, so
keep the low level circuits away from such
hazards.

With care we can obtain the kind of per
formance stated in T U designs and our tuning
becomes a pleasure with a clean scope pattern.
Be N U on RTTY.

HoqlZO!IITAL
I...PUT SCOPE
S",,"CE Sl~"'L

. . . K4GRY DOW-KEY CO•• Thief River Falls, Minn.
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Hm Kyle K5JKX
1236 NE 44th St.
Oklahoma City, Okla.

Another Way to Measure

Noise Figure

Fig. 1. Construction of T-pads

.......' ''-.. , ~LY ~.. u ....t. "
~-----,
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IN 001 QJ't-" '

~ - - 1:' __ ;
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Many times it's been said, but it can always
bear repeating. Noise figure is probably the
least-well-known measurement in any amateur
station.

At least a part of the difficulty with noise
figure lies in the means usually employed to
measure it. While it's not too difficult to figure
out the power input to your final, or even the
power output (often a surprisingly different
figure). measurement of receiver noise figure
tends to be a complicated and somewhat in
accurate process at best. It requires special
equipment, and even then may be no more
accurate than plus-or-minus 100 percent.

The classic means of measuring noise fi gure
is to use a noise generator and crank in addi
tional noise until receiver output is doubled.
This means, of course, that the noise gen
erator output is then exactly equal to the orig
inal noise, and if the noise-generator output
is accurately known then the original noise is
also known. All this has been gone into in de
tail in another article.

However, a noise generator with accurate
calibration isn't so easy to come by, and an
inaccurate noise generator doesn't do much
good for measurement purposes (although
it's fine for tune-up).

There is another way to do it, which is ac-

R1, R2
8.2

16
24
39

tually much more in line with amateur prac
tice . This other way also requires some test
equipment, but it might be more easy to come
by.

Before we get into the details of the "other
way" to measure noise figure, let's take an
other look at the reason for using noise-figure
measurement as a yardstick for receiver sensi 
tivity in the first place.

To start, we're really interested in the an
swer to the question "How weak a signal can
I hear?" In the 3-30 mc range, the question
can be answered directly-how many micro
volts must the receiver have to give readable
output?

As the vhf region is entered, though, the
fractional microvolts become alarmingly small.
Somebody fi gured out that most of the p rob
lem lay in the receiver's own internal noise,
and came up with the idea of a "perfect" re
ceiver which would have no noise at all. This
is a noise figure of 0 db. Now by comparing
existing receivers to this perfect ideal, and
comparing the internal noise in db, we had
a way of discussing receiver sensitivity.

Since we're now talking about noise, which is
equally present at all frequencies throughout
the spectrum, we can see that the amount of
noise present in a receiver's output is at least
partially determined by how much of the
spectrum we are looking at. A broad receiver
has more noise output than a narrow one, all
other things being equal. If you don't believe
it, fiddle with the selectivity switch on your
own rig and listen to the change of noise out
put.

This dependence of noise on bandwidth is
another reason for using noise figure as a com
parison. The actual amount of noise is can
celled out in the comparison, leaving only the
relative amounts of noise in the "perfect" re
ceiver and the receiver under test to be
measured.

When all this became established, nobody

R3
150
68
39
10

V2 watt, 5%

DB Loss
3
6
9

20
All resistors composition,
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Fig . 3 . Noise figure vs. microvolts .

alent, use only one 20-db pad and set gen
erator output to I microvolt.

In either event, the outp ut of the final
T-pad will be a 0.1 microvolt CW signal. This
should be more than adequate for any reason
ably-sensitive receiver to allow spotting of the
signal.

Switch the receiver's ave off and the bfo
on, and place the selectivity switch in any
position for which the selectivity is accurately
known. The selectivity marked on the front
p anel will not be the effective noise band
width, but you can use it as a starting point
to guesstimate the noise bandwidth. If your
receiver uses a mechanical filter or other de
vice with approximately the same skirt se
lectivity, effective noise bandwidth will be
about I II times the bandwidth marked on the
front panel. If it is one of the older types with
reasonably broad skirts, noise bandwidth will
be about 3 times the marked value. Both
these correction factors are approximate, of
course; if you have any means of measuring
effective noise bandwidth, use it instead.

For a start, use a fairly broad selectivity
position; this requires more signal and makes
things a bit easier.

Now tune in the signal from the generator,

I CPS

z
z
o

10 CP S

a

10 0 CPS

••z
o

I ExTR A PA(lS -1 I- . ReVR
ISH Tun L _ _

Fig. 2 . Test set up.

was paying much attention to receiver band
width and it was felt that a true determina
tion of the effective noise bandwidth of a re
ceiver was much more complicated than the
comparison measurement. However, in these
days of SSB and special filters, that's not so
true any more.

As you may h ave guessed by now, the
"other method" of determining noise figure
depends on a microvolt measurement and
knowledge of the receiver's effective noise
bandwidth. The only reason for converting
the results back to noise figure is to allow
comparison with measurements made in the
more conventional manner.

With typical ham measurement techniques,
the results won't be of National-Bureau-of
Standards accuracy. However, if you're rea
sanably careful, results using this method will
be at least comparable in accuracy to those
made with a homebrew noise generator.
Ready? Let's go:

You'll need two items of test equipment
(only one if you're really lucky ) . These are
an rf signal generator covering the desired
frequency range on fundamental output, and
an rf VTVM reasonably accurate at the de
sired frequency. If you have access to a "mi
crovolter" or similar laboratory signal gen
erator, you won't need the VTVM.

In addition, you'll need a whole handful
of 50 ohm T-pads; these can easily be put
together in a hurry by followin g the sche
matic in Fig. 1. You'll probably need about
8 20-db pads, as well as one each in 3-db,
6-db, and 12-db values.

Turn on both the receiver and the signal
generator and let them warm up. For protec
tion against any leakage from signal-generator
to receiver through the power lines, it's best
to supply them from separate circuits and to
use a power-line filter such as that used to
eliminate rf interference between the power
line and the unit.

Connect a string of six 20-db pads to the
signal-generator output as shown in Fig. 2,
and adjust output of the signal generator to
0.1 volt. If you h ave a microvolter or equiv-

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



Fig . 4 . Re la t ion of noise a nd signa l bandwid ths .

lower signal-level scale with the higher band
width scale and subtract 20 db from the re
sulting noise figure.

In the happy event that all your errors ( and
our approximations ) cancel out, you' ll find
the noise figure to be the same at both the
narrow and the broad bandwidth positions.
H owever, it's more likely that you'll measure
different noise fi gures at different p ositions of
the selectivity control. It's safest to take the
highest noise figure measured as being closest
to correct, but you can average them if you
prefer. E ither way, you will probably be
within 1 db of the real fi gure-and this is as
accurate as most noise-genera tor techniques
can be, also.

That completes the measurement, hut be
fore we wind this up let's take a more detailed
look at the idea of "effective noise bandwidth"
which is such a key part of this measurement
technique.

Most of us are familiar with the idea of a
"perfect" curve for receiver selectivity such
as that shown at A in F ig. 4. H ere the receiver
has eq ual response over the desired band, and
response drops to zero at the band edge. Such
a curve is said to h ave a shape factor of 1,
and is of course impossible to achieve in p rac
tice.

Now back to noise ; it's spread out equally
over the spectrum. A noise bandwidth of 1000
cycles p er second contains 10 times as much
noise as one of 100 cps . Thus "noise band
width" inherently has a shape factor of 1.

Since such a shape factor is impossible to
achieve, it follows that "noise bandwidth" and
actual receiver bandwidth must differ. If re
ceiver bandwidth is measured at the - 60 db
points, the noise bandwid th will always be
smaller than this receiver bandwidth . If re
ceiver bandwidth is measured at the p oints
where response drops 1 db below p eak, the
noise bandwidth will always be greater.

The mathematical expression for noise band 
wid th is an integral equation involving- differ
ential gain, which is a cumbersome thing to
solve. In general, the noise bandwidth of a re
ceiver is said to be approximately equal to the
bandwidth between points which are 3 db
down from peak response.

c
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leaving gain controls at maximum but tuning
for maximum signal strength just as if it were
the new state you need. The O.l -microvolt
signal should be easy to find .

Next step is to reduce the genera tor output
by hooking in additional T -pads until you lo
cate the point of «minimum discernible sig
nal." The 3, 6, and 12 db pads may be
hooked up in series in any combination to
give you fro m 3 to 24 db add itional attenua
tion in 3-db steps. Using another 20-db p ad
will give you from 20 to 44 db more attenua
tion, and the signal is sure to become too
weak to copy before you reach 44 db below
one-ten th of a microvolt !

The p oint of MDS is approximately equal
to a O-db signal-to-noise ratio for most of us,
and is considerably easier to determine than
would be a tru e outp ut SI N ratio. When you
find this point, record the dh helow 0.1 micro
volt and the selectivity (in kilocycles ) used.

Now switch to a different bandwidth on the
receiver and repeat the test. Record its results
also. For maximum accuracy, repeat each of
the tests 10 to 12 times and average the result.

The signal level in microvolts corresponding
to db below 0.1 microvolt is given in T able 1.
Locate it there and move to Fig. 3, the graph
of signal versus bandwidth by noise figure .

Enter the graph from the side with effec
t ive noise bandwidth, and move across until
you intersect the line corresponding to signal
level in microvolts. The diagonal lines are
noise fi gure ; if one passes through the inter
section point, read noise figure in db from it.
If not, interpolate between the lines.

In reading Fig. 3, use the 10 kc-l00 cps
scale with the .01-.1 microvolt scale, and the
100 cps-l cps scale with the .001-.01 microvolt
scale. If your bandwidth-signal level combina
tion falls off the graph to the left, use the

!
EFFECTlVE:,\
NOi SE

r 6 AN O WI OT H r - - -- ,

I I
I

( ~P ...ce )

HAM RTTY
Th is is the most comp lete book on the sub ject .
W ritten for the beg inning TT'e r a s we ll as the
expert . Pict u res a nd desc ript ions of all popular
machines, where to get them, how much, etc.

$2.00
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Peterborough, N. H.

46 73 MAGAZINE



Tobie I.

I n practice, if the shape factor (6 to 60 db )
of the receiver is 21 the effective noise band 
width will be approximately 1.3 times the
6-db bandwid th . If shape factor is between
2 and 10, noise band width will be approxi
mately equal to the square root of the shape
factor (6 to 60 db ) times the 6-db band
width. Few receivers have shape factors
greater than 10.

The approximations quoted earlier ( 1.5
times marked bandwidth for SSB-selectivity
receivers, 3 times marked bandwidth for
others ) are based on these rela t 'ons. If you're
really interested in calibrating your receiver's
noise bandwid th for using this measurement
technique. however, you might take a con
verter and have it measured for noise figure
by the generator technique, then run this
technique backwards to determine the effec
tive noise bandwidth of your receiver in each
position of the selectivity control.

The technique d escribed here, incidentally,
assumes that no audio fi lters are used follow
ing the detector. If they are, all results are
off, since the effec tive noise bandwidth w ill
have been changed in an unpredictable man
ner by the audio fil ters.

However, you can remove the audio filters
from the hooku p for measurement purposes,
determine noise figure, then return the audio
BIters to the circuit and run the measurement
backward to find out your effective noise
bandwidth with filters present. Don't be sur
prised if it comes out in the region from 1 to
10 cycles p er second; a good audio fi lter can
work wonders with weak-signal reception.

For additional details on this technique of
measuring noise figure, you can consult Refer
ence Data for Radio Engineers, 4th edition,
published by IT&T and available from Radio
Bookshop, or any good radar text.

... K5JKX

db BELOW
0. 1 MICROVOLT

3
6
9

12
15
IB
20
2 1
23
24
26
29
32
35
38
4 1

MICROVOLTS

.07

.0 5

.035

.025

.0 18

.0 I 3

.0 I

.009

.007

.0063

.00 5

.0035

.0025

.00 18

.00 13

.0009

HE DIDN'T HAVE
TO GROUND AT ALL

(He owned the li near)

He's well pleased of cou rse, and
proud of that highly potent KW
signa l, as who wouldn't be? Yes,
and perhaps he's just a bit se lf 
sa tisfied in the knowl edge that he
had the foresight to take adva ntage
of a reall y exceptiona l barga in.
This linear operates on 80-40-20-15,
has bu i lt-in, heavy-duty 117V AC
power supply, costs only 249.50.

The SBE SB-34 pock s p lenty of punch o n 80, 40, 20,
ond 15 meters sidebond with 135 wotts PEP.
(S lig ht ly lo w er on 15). Also covers MARS and out 
o f-bond OX freq uencies . Bu ilt - in Supply for 12 Vo lt
a nd 117V AC. Send -s tcte sw itching ... no re la vs.
Solid · sta te dial cal ibration. Delta Rece iver tuning .
l ow freq uency drift . Dual -speed tun ing .

Feature-w ise . .. Do llar.wise ...
The Bigg est Tro nsce iver Value eve r!

Mod el SB-34 O nl y $395.00 Net
Ma tchi ng Mike No . 5B2-MIC 5 14.50 Net

Also in stock: SBE Mode l SB2· l A 4-bo nd
Li near Amplifier $249.50 Net
"~""",####,##,~~'c"",,,.##~,##~,.

We ma inta in the largest stock o f used equ ip men t in
the Northea st - Eng ineer ing Depo rtment - Time
Poyment Pio n evctlc bte .

W RI TE FOR LATE ST COMPLETE LIST

E~RADIO
P.O. BOX 312 603~~~'" CONCORD, N. H.

AUGUST 1965



The improved
full coverage
SIDEBAND
TRANSCEIVER

DRAKE

TR-4
•

All features of Drake TR-3
PLUS •••

* Solid Slale VFO with linear per
meability tuning for maximum
stability

*Automatic Transmit/Receive
Switching on CW (semi break-in)

* CW Sidetone Oscillator buill-in

* VOX or PTT on AM

* Connections for External Receiver

* Diode Deleclor on AM

$ 5 B 5 0 0 * Relative RF Output Indicalion
Amateur Net

......oc. .. " .......117 ..,,'.. c. U.IIII[.,. • •• . ~z_-•, \
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Features of TR-4 and TR-3

• Full Frequency Coverage on all amateur bands 10 through
80 meters. No additional crysta ls required.

• Upper and Lower Sideband on all bands. 1>
• vox or PTT built-in.

• Output Impedance Adjustable with pi-network.

• Separate Receiver SoMeter and Transmitter Plate Ammeter.

• 300 Walls PEP input on SSB.

• Controlled-Carrier Screen Modulator for AM built-in.

• Shifted-Carrier CW 260 walls input.

• Two Special 9 Me Crystal Filters for sideband select ion.

• Separate RF and AF Gain Controls. C, ...
• 1 Kc DIal Accuracy. ., ~
.100 Kc Cryslal Calibrator built-in. '

$79.95
$129.95

MOBILE MOUNTING KIT
M odel MMK-3 . . . $6.95

POWER SUPPLIES

-

-.+

ACCESSORIES
for e ither TR-4 o r T R-3

REMOTE VFO
Model RV-3 . . . $79.95

.f.n.1' MATCHING SPEAKER
Model MS·4 . . . $19.95

,...".

.~ O CK OI ... GRAM

R. L.Drake Model TR·4 Si~bandTrlnKeiver AC Power Supply Model AC·]
DC Power Supply Model DC·]

For more information. see y our d istributor or w rit e :

-9

R. L. DRAKE COMPANY MIAMISBURG, OHIO, 45342
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Super-combination for trensceiving . ••

•on

transceiving

The

ultimate

AC-3 Power Supply for
T-4 and T-4X: $79.95

All T-4 features plus

• Solid State VFO and

• XTAL Oscillators •••

Model R-4 $ 3 7 S 95 Amateur Net

R-4 Features
linear permeabili ty tuned VFO with 1 Kc dial d ivi 
s ions. VFO and crysta l frequenc ies pre-mixed for all
band stability.
Covers ham bands 80, 40, 20, 15 meters completely
and 28.5 to 29.0 Mc of 10 meters with crystals fur
nished.
Any ten 500 Kc ranges between 1.5 and 30 Mc can be
cove red w ith accessory cryst als ••• ( 160 meters. MARS,
etc 5.0-6 .0 Mc not recommended).
Four bandwidths 01 selectivity, 0.4 Kc, 1 2 Kc. 2.4 Kc
and 4.8 Kc.
Passband luning g ives sideband selection without
retuning,
Noise blanker thai works on CWo SSB, and AM is
built-in.
Notch f llter Is built-i n.
100 Kc crysta l calibrator Is built-in.
Product detector for SSB/CW, diode detector for
AM.
Crystal Latti ce Filter gives superior cross modulation
and overload cha racte ristics.
Compact size; rugged construction.

I
I
I
I
I
I
I
I
I
I
I
I

Give:
Separate control of receive and transmit frequencies
Transceiver operation with frequency contro l by either Acvr or

Xmtr
Coverage on 80, 40, 20, 15 meters complete ly and 28.5 to 29.0 Mc

011 0 meters With crystals furn ished
Four exira 500 Kc ranges can be covered with accessory crystals

(1 60 meters, other 10 meter ranges, MARS, etc. j

The new

R eceiver

controlled

Covers all Ham Bands 160 lhru 10 meters .
Covers MARS and Other Frequencies between ham
bands.
Upper and Lower Sideband on all frequencies.
Automati c Transmit Receive Switching on CW (semi
break- in).
Contro lled Carrier Modula tion for AM is complete ly
compat ible with SSB linea r amp lifie rs
VO X or prT on SSB and AM built-in.
Ad justab le Pi-Network Output

Two Crystal Latt ice Filters for sideband selection .
2.4 Kc band wi dth .

Transm itting AGe prevents flat topping.
Shaped Grid Block Key ing with side tone outpu t.
200 Watt s PEP Inpul o n S SB- 1aO w atts input CWo
Meier indicates plate current and relati ve output.

Compact size ; ru gged construction.

T-4 Features

Complete Transmitter
(LESS POWER SUPPLy)

Exciter •••

Model T-4 $ 2 ssg 5
Amateur Net

R. L. ORAKE COMPANY MIAMISBURG, OHIO 45342
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Jim Kennedy K6M IO
281 6 E. Norwich
Fresno 26, Calif.

The

Big

Sa iI

Photos by Joe De Young WA 6CQL

The Ultimate for 70 Om.

Fig . 1. Focus action of the cylindrical para
bola.

all that is desired, then the 6 to 7 Me band
width of the yagi would be acceptable-as
suming you could get your antenna to peak
on the right six megacycles. If TV or some
other broadband operation is desired, even a
working yagi leaves something to be desired.

Various types of colinear- broadside arrays
can be made to perform quite well. The ex
tended, expanded H arrays can and do de
liver about 15 db of gain while 32 element

The 432 Me band has over the years, offered
a fertile proving ground for antenna designs.
However, building antennas for 432 involves
some considerations and problems that aTC not
evident at lower frequencies.

The close tolerances required by parasitic
arrays such as the yagi become difficult to
h andle. Designs that work well at 144 Me
give very disappointing performance when
scaled down to 432.

In many cases, the failure of such yagi
layouts is the fact that the antennas are built
"according to the book" and not on a test
stand where the various parameters can be
varied to compensate for factors the "book"
failed to take into account.

However, even with yagis which have ap
parently been tuned properly, there are stories
in circulation about antennas which showed
good patterns but poor gain, though why this
would be 1 don't know.

In any case. the yagi, even if working
p roperly, is a delicate beast and suffers from
rather severe bandwidth limitations.

T rue, if operation on 432.000 ± 3 Me is
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* Three different Suppressikits to choose from
- Type SK-I0 for Chrysler Corp. cars and trucks,
Type SK-20 for Ford Motor Co. vehicles, and
Type SK-30 for General Motors Corp. equipment.

* Designed to fit most newer vehicles through
the 1965 model year. (for older vehicles, see the
SK- I Suppressikit, below.)

* Well-engineered L-C Networks and/or heavy
duty Thru-pass Capacitors handle the hash and
eliminate the siren-like whine caused by the al
terna tor output.

NEW!
SPRAGUE SUPPRESSIKITS
FOR VEHICLES WITH
ALTERNATOR SYSTEMS

* Extremely easy to install-no cutting. no sold
ering, no wiring harnesses. All components are
neatly marked and packaged. and come com
plete with comprehensive step-by-step installation
instructions.

* Provide really effective interference suppres
sion through 400 me, at moderate cost.

* Will stand up under continuous operation in
hot engine compartments.

* Permit faster. more readable, less tiring com
munication at greater ranges.

••••••••••••••••••••••••••••••••••••••••••••••
TYPE SK-l SUPPRESSIKIT FOR VEHICLES WITH D-C GENERATORS

Designed for simple but effed ive installation. The genera to r capacitor is built
for continuous heavy duty 2S7oF (125 °C) operation. A full 60 ampere current
rating pl us the high rated operating temperature provide an ex tra fador of
sa fety against eltpensive gene ra to r burnouts, unlike many supp ression a n em
blies containing genera l-purpose capacitors. Effective ly supp resses RFI th rough
400 me. Includes easy-to-fo llow installa-
tion instructions.

SPRAGUE"
THE MARK OF RELIABILITY

GET YOUR SUPPRESSIKIT FROM A SPRAGUE DISTRIBUTOR TODAY !......
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Side view of collinear feed.

units have been measured at over 17 db.
Though they are much easier to make work

than the yagi, the large colinears have one
drawback in common with the yagi and any
other multi-element array-the more elements,
the higher the Q and the narrower the band
width. Unlike the yagi, you can reliably in
crease the gain of the colinear by adding
elements. However, the bandwidth will be
reduced, though it is difficult to say to what
precise figure.

When it was decided to build some sort
of "ultimate" antenna for 432, several basic
requirements were established. It was con
cluded that the antenna should have a mini
mum honest gain of 18 db referenced to a
dipole, the widest bandwidth possible up to
the limit of the band edges; and electrical
and mechanical simplicity that would guaran
tee ease of tune up and reliability of operation.

The yagis were immediatly discounted on
the basis of a number of previously unsatis
factory experiments.

The collinear broadside was given consider
able thought but the idea was set aside on
the basis of the feed harness nightmare in
volved in feeding what would have to be
a minimum of 64 elements.

The high gain, broad bandwidth require-

ment suggested a parabolic dish. Certainly
nothing could be much simpler to feed
than a single dipole and the reliability of the
antenna should be considerably higher than
any of the other types considered.

However, the conventional dish (paraboloid
of revolution) is mechanically difficult to
construct. The curve in two planes makes it
difficult to get a smooth surface on the dish
without considerable trouble.

Another, less familiar, form of the parabo
loid reflector-the parabolic sheet or cylindrical
parabola-was then studied. This is merely
a sheet of reflecting material bent into a
parabolic shape in one plane only. Meehan
cally, such a device is very easy to construct
with simple tools and a minimum of expense.

As has probably occurred to many readers,
the sheet parabola has a distinct electrical
difference from the dish parabola, that is,
its focus is not a point, but, rather, a line,
as diagramed in Fig. 1. In order to extract
the maximum amount of energy incident on
the reflector, it is necessary to place an energy
extractor (antenna) all the way along this
focus line. Some sort of simple colinear or
broadside configuration would seem ideal de
pending on whatever other considerations
might arise.

The original gain requirement put forth was
18 db. A quick investigation of some antenna
charts shows that a 9 foot circular dish would
provide just about 18 db computed by radar
formula. The area of a 9 foot circular dish
is 63.6 square feet. A square parabolic sheet
8 feet on a side has an area of 64 square feet
and should, if properly fed, produce about
the same gain. The approach seemed to hold
considerable promise and it was decided to
build such an antenna and give it a try.

One of the first problems was the choosing
of the focal length of the dish. In order
to minimize electrical coupling between the
reflector and the driven element, it is desir
able to use a focal length of several wave
lengths with all parabolic reflectors. Though
a little short, a focal length of 4 feet-2
wave lengths- was settled upon. In order
to operate properly at 432 Me it is necessary
that the "peak to peak" deviation of the
dish surface from the true paraboloid shape not
exceed 1/8 wave length or about 11> inches.
This is necessary, if the performance is not
to be degraded by phase cancellation. This
tolerence is very easy to maintain. In fact,
the tolerence achieved on the sheet was bet
ter than Jf inch by a fair amount and no
extrordinary care was necessary. The reflector
itself would be quite satisfactory for 1296 Me

'7:1 UI\"'I\'7IIl.1~
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Fig. 2 . Plywood layout. Table I. Values for
parabolic curve.

The mesh should be pulled tight and it should
be attached starting at one end (top or bot
tom) and proceeding to the other end.

When the mesh is attached there should
be something more than a foot of hardware
cloth left over at one end. This should be
cut off and saved; it will be used later, The
mesh can now be spot soldered to the tubing
with a propane torch to insure that it is
firmly in place.

The mesh will overlap the narrow dimension
of framework by 1); feet on each side. The
comers of the mesh have a tendency to curl
because of the lack of support. This can
be corrected in a number of ways. One way
which works quite well is to reinforce the
top and bottom edges of the mesh by run
ning 2 foot lengths of brazing rod along each
side of the top and bottom masts in the
frameworks . They are extended 1); feet past
the ends of the masts and soldered to both
the mesh and the masts.

This procedure will add considerably to
the rigidity of the corners of the mesh.

Several coats of lacquer applied to the ply
wood slats will help protect the wood from
the elements.

Driven A rray
The reflector now being essentially finished

the next problem is to feed it properly. Some
sort of an array must be constructed to ex
tract energy from the focus line of the
reflector.

At this point it might be well to digress
from the construction discussion and consider
some of the theoretical aspects of feeding a
parabolic reflector.

The basic problem in feeding the dish is

. ;

(and have about 28 db gain, but that's an
other story) .

Reflector
Table 1 shows the measurements of the

parabola at 6 inch intervals each side of the
center. Fig. 2 shows how these were laid
out and marked on a sheet of 5/8 inch ply
wood eigh t feet long and 24 inches wide.

Several 10 foot lengths of inexpensive TV
mast were obtained and four of them were
cut in half, yielding eight pieces 5 feet
long. Five of these pieces will, with the ply
wood slats, be used as the basic framework
for the reflector surface. The mast should be
of some material other than alumimum.

The mast tubing pieces are attached to
the plywood at equal intervals by placing a
10 - 32 screw through the tubing about one
inch from each end. The eye of a two inch
eye bolt is threaded onto the 10 - 32 screw
inside the tubing as the screw is placed
through the tubing. The threaded portion of
the eye bolt should then extend about one
inch from the end of the tubing.

The eye bolts are then inserted into holes
drilled into the plywood slats and held in
place with a nut and large Hat washer on
the other side.

The mast pieces are attached so that their
back edges are just Hush with the back
edges of plywood slats. This is necessary be
cause the reflecting surface, when attached,
will be applied to the back side of the frame
work and both the slats and the masts will
be used to anchor the surface.

In order to minimize any twisting or
skewing of the antenna two 5 foot masts are
attached across the second and fourth masts
in the framework next to the slats with TV
antenna U clamps. This adds considerably to
the rigidity of the antenna.

The next requirement will be about a 19
ft. length of 4 foot wide JO inch mesh hard
ware cloth. This length is cut in half and
the two 9); foot pieces are laid side by side
and tied together with tinned copper wire.
The lacings should be soldered to the mesh
to assure good electrical connection and
mechanical stability, though this can be done
later, if desired.

The framework should be laid on the
ground, face down, and the mesh should be
laid across it so that the seam in the mesh
runs along the long dimension of the frame
work. Place the mesh so that one end comes
flush with the tubing at the top (or bottom )
of the framework. Tinned copper wire is then
used to attach the mesh to the framework.
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Fig. 3 . 432 M c collinear dimensions.
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or about 2 1.5 db with reference to an isotropic
radiator.

This discussion of illumination has been
primarily concerned with the paraboloid of
revolution. It is, however, likewise true of
the p arabolic plane of tbe p arabolic sbcet.

A little geometry will reveal that the 3 db
beam width of the feeder in the p arabolic
plane should be in the neighborhood of 11 0
degrees.

This p attern will be compressed consider
ably by the p arabolic shape of the reflector
and the reflector will, by this compression,
produce the final beam width of the sheet
in the parabolic plane.

In the other plane, the "fla t" or non parabol
ic plane, the feed should simply exist all
along the focus, whatever beamwidth the feed
itself has will simply be reflected by the
sheet and will become the final beam width
of the sheet in the flat plane.

The feed arrav which seemed most likely
to satisfv these requirements was a seven ele
ment series fed collinear. This is, in essence,
a string of dipoles laid end to end and end
fed, in phase, by a series of half wave delay
lines (q uarter wave shorted stubs ).

This type of array has several good points.
The series feeding system elliminates the ne
cessity of the usual feed harness, it allows
very simple ad justment of the dipole phasing
for optimum gain and it virtually elliminates
the necessity of insulators and allows rigid
all metal construction.

Fig. 3 shows the various dimensions of the
array. The array is bent from a single piece
of # 10 soft drawn solid copper wire.

T he dipoles are supported at their centers
on the ends of II inch brass tubes. The tubes
are mounted in quarter inch holes through an
8 foo t long piece of TV mast. The lengths
of the brass tubes should be such that the
dipoles are supported 1< wave--B 3/8 inches
from the front edge of the mast.

After the tubes have been attached to the
mast but before the dipoles are added. a
piece of the left over hardware cloth 8 feet

one of illumination. That is, placing the energy
on the dish surface in the most efficient fash
ion . The field pattern of the driven element
(or array, as the case may be ) should be
such that a maximum amount of energy is
directed at the largest possihle amount of re
flector surface . If the pattern of the driven
element is too broad, then excessive amounts
of energy will miss the dish entirely and be
wasted. If, on the other hand, the pattern
is too narrow, the full width of the reflector
is not used and gain is therefore lost; the
effect is the same as using a smaller dish to
start with.

It is because of the necessity of a compro
mise between these two somewhat conflicting
factors that the effect ive aperture or cap
ture area of dish is always smaller than the
physical area of the dish. Values of 0.5 to
0.7 are typical.

Several of the handbooks consulted indicated
that the gain of a 9 ft d ish was about 18
db. Some neglected to mention that this was
based on an aperture of .55. This value was
used for radar applications where it was neces
sary to limit sidelobes to a minimum. This is
done by under illuminating the dish. Gain
is sacri ficed but sidelobes are reduced. The
dish, in this case, is illuminated so that the
field at the edges of the dish is 10 db down
from the field at the center.

For most amateur applications, a sidelobe or
two is of no consequence and the extra gain
that could be had is mos t d esirable. lIence,
rather then feed the dish with the radar
pattern-to the 10 db points of the feeder
pattern-the dish should be fed for maximum
gain . This requires that the dish be fed with
the feeder pattern to about the 3 db points.
This will result in maximum gain and an ef
fective aperture of about 0.7.

The final result is a gain of not 18 db but
closer to 19.3 db with reference to a d ipole

Deta il af balun.
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TRANSCEIVER HIT PARADE

Box 37A Watertown, So. Oak. Phone 605 886-5749

WR ITE FOR LAT EST REVISED BULLETIN
ISSUED M ONTHLY

* These prices are subject to 10% for cash and
no trade in!

73- Stan Burghardt W0BJV
.'.

PRICE ','
$25.00

99.00
399.00
229.00
459.00
139 .00
825.00
20.00

164.00
39.00
44.00

139.00
49.00

349.00
199.00
199.00
99.00

129.00
109.00

15.00
219 .00
100.00
369.00
15.00
49.00
39.00
29.00

139.00
249 .00
149.00
109.00
169.00

19.00
39.00
15.00
49.00
25.00
65.00
85.00

585.00
189.00
279.00

85.00
29.00
19.00

9.00

Hi OM:
Ham business is rea l goad. We need your

tap quality trade ins. Now is an excellent time
to trade for new equipment and receive tap
value for your trade.

CENTRA L Electronics Model B Slicer
CLEGG 99'er 6 mtr Transceiver
COLLINS 30L·' Lin ear
COLLINS 32V3 Tran smitter
COLLINS 755·3 Receiver
COLLINS 312-84
COLLINS KWM-2 Transceiver
COLLINS SM·' Mike
GLOBE Champ 300
GLOBE Chief Deluxe Tran smitter
GLOBE Scout 68DA Tran sm itter
GONSEl GC·l0s, 2 mlr Tran sce iver
HALLICRAFTERS S-40 Receiver
HALLICRAFTERS SR·150 Tran sceiver
HAlllCRAFTERS SX·62A
HAMMARLUND HQ·170
HEATH DX·l00
HEATH DX-100B Tran smitter
HEATH HW·32 Tran sceiver
HEATH VF·1
HEATH APACHE & SB-10
HEATH Ch eyenn e, Comanche enu UT·1
HUNTER Bandit 2000A
HY·GAIN 21S lSel, zmtr us ed (Wtn PickuP)
HY·GAIN TH-2 (discont inued model )
JOHNSON 250-23 Matchbox
JOHNSON Adve nturer
JOHNSON Courier linear
JOHNSON Invader 200
JOHNSON Pacem aker
JOHNSON Ran ger
JOHNSON Valiant
JOHNSON Direct ional eeuerer & Indicator
LINCOLN 6 mtr Tran sceiver & 12v sU!Jply
MillEN 92101 Preamp 20, 10 & 6 mtr coils
MORROW MB-560 Tran smitter
NATiONAL 2 mtr Converter for NC·300
NATIONAL NC-88 Receiver
NATIONAL NC-98 Receiver & Speaker
NATIONAL NCl-2000 Demo
NATIONAL HRo-sO Sp eaker & Cal ib.
NATIONAL HRO-60, A, AC, B, 0, E, F
RME 4300 Receiver
RME oB-23 Pre-Selector
SHURE 444 Ham Mike
WRl SS-3 " Q" Multiplier

Write for our Special

Transceiver Packet

Use our tailor-made
time payment plan.

COLLINS

KWM 2 Tra nsceiver 1150.00
516 F2 AC Supply 115.00
MP 1 DC Supply 198.00
351 D2 Mobile Mount 120.00

DRAKE

TR 4 Tra nsceiver 585.00
AC 3 AC Supply 79.85
MS 3 Spea ker 19.95
DC3 DC Supply 129.95
Mk III 6.95

HALLICRAFTERS

SR500 Tornado 395.00
P500 ACSupp'y/speaker 109.95
P500 DC Supply 149.95

NATIONAL

NCX-5 Transceiver 685.00
NCX 3 Tra nsceiver 369.00
NCX-A AC Supply/speaker 110.00
NCX·D DC Supply 119.50

SSE

SB 34 395.00
SB 2LA 249.50
SB 2MB 12.50
SB 2VOX 34.50
SB 2XC 24.50
SBE Mike 14.50

SWAN

Swan 350 395.00
Swan 117C AC Supply 85.00
Swan 512 DC Supply 145.00

America 's Most Reliable Amateur Dealer.
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Though not shown, the H plane beamwidth
of this antenna is much too broad to satisfy
the feed requirements of the parabolic sheet.

Fig. 7 shows E plane plot the final array.
This was built like the second trial except
that the reflector screen was added and the
stubs retuned as required.

The sidelobes are further reduced and the
back lobe is almost completely suppressed.
The H plane beamwidth is reduced to about
100 degrees which is a quite satisfactory
value for the feeding sheet. In fact, the array
is, in itself, a fairly decent antenna, which,
if used without the parabolic reflector, will
have about 10 db gain.

The collinear is mounted at the focus of
the sheet by using four additional lengths of
TV mast. Two 5 foot lengths and two 8
foot 4 inch lengths are used to form the
collinear support which is held together and
to the sheet by antenna U clamps.

Reference to the photographs will provide
the details of this construction. The U clamp
which ties the mast behind the sheet to the
center tubing in the framework is particularly
important if the collinear support is to remain
rigid .

The collinear is then clamped at the focus
of the sheet.

T wo lengths of nylon rope were tied be
tween the edges of the framework and th e
ends of the collinear to insure against the
collinear twisting on its mount. If this were
to happen the pattern would be upset and,
if carried to an extreme, the effectiveness of
the antenna would be destroyed altogether.

To this point, nothing has been said about
the matching scheme used. It will be noted
that the middle dipole in the array is split
at the center and a shorted stub has been
inserted.

The center impedence of the array is rather
low and requires a balanced feed . The simplest
matching arrangement seemed to be the "beer
can balun," in this case, a soft drink can
balun" and shorted stub match.

The balun is used to transform the 50
ohm unbalanced transmission line to a 50
ohms balanced shorted line. The 50 ohms bal
anced line is tapped onto the shorted stub.
The tap point and the short are positioned
for minimum VSWR.

The details of the balun are shown in
Fig. 4. These details vary slightly from the
balun shown in the photographs, however,
they are essentially the same. It is also well
to note that the short 50 ohm balanced line
is not actually 50 ohms but somewhat higher,

·1

~ 11 8 SOFT COPPER WIRE

t-----,·"'''~-----
------6-5/8"~------_I

TYPE uN" CONNECTOR

If 'n'· "'.n,, ,'"'' w","

long and 14 inches high should be attached
to the dipole side of the mast.

The mesh can be held in place with wire
and then spot soldered to the mast with a
heavy iron or propane torch.

The dipoles should then be soldered in
place.

It will be noted from Fig. 3 that the J<
wave phasings stubs are actually longer than
the length required and that shorting bars are
used to set the final adjustment . In all prob
ability, this array will perform properly if
the shorts are set to the measurements given,
however, if the time can be spared, a simple
diode test stand step up with a signal source
of some sort will allow the array to be
tweaked just to be sure.

If the test stand method is used, it should
be found that, when the shorts are tweaked
for maximum gain, the horizontal beam width
of th e antenna is at a minimum which should
be about 16 degrees.

As with many antennas, the beam direction
can be changed by altering the phasing
balance among the dipoles. Be sure to set
all the shorts the same distance. It is possible
to achieve the proper beam width and then
squirt the beam out sideways, if the shorts
are not pretty close to the same length.

To illustrate the necessity of proper phasing,
Fig. 5 shows the E plane pattern of the
first trial collinear which was built "by the
book." The screen reflector was not used in
this test. The unidirectionalness of the pattern
was apparently due to the reflecting action
of the length of tubing used to support the
dipole string.

In contrast, Fig. 6 shows the pattern ob
tained in the E plane with the second trial
collinear, which was also without screen re
Bector. In this case, the phasing stubs were
made longer and the movable shorting stubs
added and adjusted for maximum gain.

It can be seen that the second antenna has
a much cleaner pattern, lower sidelobes and
narrower beamwidth.

Fig. 4 . Balun dimensions.
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YOU CAN'T BEAT OUR PRICES

All Equipment Completely Reconditioned

RED HOT LOW, LOW PRICES
ON USED EQUIPMENT

HAMMARLUND
SP·600 $199
HQ·IOO 89
HQ·100A 139
HQ·140 99
HQ·145 119
HQ·150 109
HQ·160 11 9
HQ·1 70 179
HQ ·I05TR 119

JOHNSON
Challenger $ 49
Pacemaker 149
Ran ger 99
Val iant 149
Valiant SSB Aadpter 179
Vi king I 39
Invader 200 269
KW Ma tchbox 65

NATIONAL
NC·I09 $ 69
NC·190 149
NC·240D 69
NC·300 139
NCX·3 269
NCX·5 499
NCL·2000 499

SBE
SB·33 $249
SB I·LA 189
SBE DC PIS 39

SWAN
SW·140 $129
SW·120 129
SW·240 239
SW·350 339
SW·400 319
AC PIS 69
DC P/ S 89

G·76 149
G·76 AC 49
G·76 DC (New) 59
GSB·100 199
GSB·201 269
2 Meter linear "' 99
Com II 2 meters 109
Com III 6 meters 159
Com IV 2 meters 169

T HALLICRAFTERS
H ·32 $279
HT·37 269
HT·41 219
SR·150 429
SR·160 269
PS·150·AC 79
PS·150·DC 79
SX·42 89
SX·43 69
SX·71 69
S·76 69
S·85 . 49
SX·140 49

HEATH
DX·35 $ 24
DX·40 29
HA·IO 189
HX·IO 269
HW·12 119
HW·22 119
HW·32 11 9
DX·60 49
VHF·1 139
HX·30 149
SB·300 269
Hp· IO 19
Hp·13 49
Hp·20 19
Hp·23 29

USE OUR
TIME PAYMENT

PLAN

CENTRAL ELECTRONICS
20·"·: $ 99
100·V 395
200·V 495

, CLEGG
99er $89
Thor w/AC PIS 249

COLLINS
75A·4 $399
755·1 319
755· 1 w/500 cycle 349
755·3 479
32V· I 119
32S·1 429
32S·3 539
KWM ·2·New demo 1035
R·388 (511·3) 439
516F·2 85
312B·4 129
516E·I DC PIS 85
516E·2 99

DRAKE
2·A $179
2·B 199
2·BQ 25
2·AC 12
TR·3 439

ELMAC
AF·67 $ 39

GALAKY
III Trensceiver $279
V Transceiver 369

GLOBE
King 400A $119
PSA·63 29

GONSET
G·66 $ 49
G·77 69

ACT NOW!
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Fig. 5. First trial arroyo

but the discontinuity is short and can be tuned
out in the normal stub matching procedure.

Once the stub is tuned for minimum VSWR,
it is well to check the match with several
different lengths of transmission line to be
sure that the line itself is not acting as a
part of the matching network-it can happen,
If the VSWR remains low with varying lengths
of line, then the match can be assumed to be
proper.

When the line is matched the balun can
be bolted to the dipole mast.

Quick checks showed that with the an
tenna tuned for 436 Me, the VSWR was
below 1.5/ 1 across the entire band and below
1.2/ 1 from 425 Mc to 445 Mc.

Though less thoroughly checked, indications
are that the gain was acceptable over the
band. Very little difference was noted between
the gain at 436 Mc and 432 Me,

Transmission line losses at 432 Me can
present a formidable problem, however, if the
shortest possible length of RG-8 foam line is
used losses can be kept to a minimum. Need
less to say, if RG-17 is available, a substancial
decrease in losses can be wrought, if the line
is lengthy. It is sometimes possible to obtain
lengths of used RG-17 quite reasonably from
commercial two-way radio communication
compames.

Fig. 6 . Properly phased array without screen
ref lector.

The weight of the antenna poses a problem
in mounting the antenna atop your tower or
mast. The fully assembled antenna weighs
about 60 pounds.

Conventional TV mast, even the heavy duty
variety, will result in disaster. Instead, a length
of one inch heavy wall rigid pipe was used.
This has a one inch inner diameter and a
1/ 8 inch wall.

The photographs show the temporary main
support mast across the face of the sheet
which was used in the test stand checks.

The antenna should be mounted very close
to the rotator to allow a minimum amount
of sway. The wind resistance of the antenna
is fairly high and every practical precaution
should be made to insure it doesn't end up
a pile of junk in your backyard, or, worse
yet, a neighbor's yard.

A rotator with an external thrust bearing
should be used . If possible, the bearing
should be mounted three feet or more below
the rotor to minimize sway strain on the
rotor and the top of the tower.

It was found that, if the thrust bearing
was true with the rotator. my seven year
old Alliance Tenna Rotor would turn the sheel
and the 6 element six meter beam mounted
directly beneath it. without seeming unre
liable.

58 13 MACAZINE



".w

,.
•

,,.,,.

'J

~.

'w·
,w,,.

",w

'.._.

w,w w,w

,.
,w

".•

".'w

-'w· ..,,. ,w·_. ",.

,.,.
Fig. 8. H plane plot of the parabolic re
f/ector.

forward lobe was picking up signals reflected
by ground objects in the general vicinity of
the antenna. By observing television sync pulse
phase comparisions, indications are that ob
jects at least as far away as 5 miles from the
receiving antenna could and did cause fairly
strong reflections.

The antenna has withstood the rf 01 the
KW transmitter for long periods of time
with no apparent ill effects. There were no
thermal hot spots on the antenna. The high
current points on the dipoles were warmed
perceptably above the ambient but the effect
was just noticable. The small wire used in
the shorts in the phasing stubs seemed to be
no problem at all.

At this writing the antenna has produced
among others an R5 CW QSO over a 180
mile path obstructed by a 7000 ft mountain
chain and an R5 S2 CW reception report
over 270 mile path obstructed by two moun
tain chains, one about 8,000 feet high. In both
cases, these results were obtained in spite of
cross polarization.

Why call the article the Big Sail? Well,
that's a local joke, but, it does look more
like something that belongs on a boat than
on a radio tower, or so some of the neighbors
say.

Fig. 7. Array with 11./2 screen reflector.

Fig. 8 shows the plot of the H plane pat
tern of the sheet reflector. The E plane plot
was observed to be almost identical to the
E plane plot of the driven array (Fig. 6)
except that the F/ B was better and sidelobes
were sligh tly stronger.

Using conventional gain, beamwidth form
ula the forward gain, based on the measured
beamwidths, is 19.3 db. This is almost exactly
the predicted value and is a happy place to
stop .

To be scientifically correct, a statement 01
measurement tolerences would be appropriate
at this point. The instruments used in these
measurements were not laboratory calibrated,
but rather were homebrewed and not at all
1001 proof. However, I believe that the meas
urements were accurate within a degree or
so. If both beamwidths were off by as much
as 3 degrees (20%) the gain would still be
over 18 db. Though, regardless of "paper
gain," on the air results are the most impor
tant criterion for a judgment of performance.

The front to back ratio seems to be in
excess of 40 db on the test stand. When the
antenna was actually put into service, the
front to back ratio seemed to be less than
this value, in some cases, by a considerable
amount. Later tests seemed to indicate that
the fib was actually quite high but the strong
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Here is a useful piece of RTTY test equip
ment which can be built very easily. It is a
transistorized tone oscillator for tes ting RTTY
signal mark and space distortion of both re
ceived and transmitted signals in conjunction
with an oscilloscope. The majority of con
ventional scopes are not capable of RTTY tests
as they either do not have the de input or the
sweep time is too slow for receiving a strong
of dc pulses. This piece of equipment will
allow viewing the de loop on a scope so that
an operator can adjust the polar relays and
keyboard for minimum distortion . Bouncing
relay contacts can be easily seen on the scope.

The tone oscillator obtains its operating
power from a small voltage developed across
an 82 ohm resistor connected in series with
the dc loop. This voltage is fed to a bridge
circuit of four type I N270 diodes so you can
ignore polarity when inserting the unit into the
loop circuit .

Gordon Hopper W 1MEG

A pair of 2N414 transistors oscillate around
20 kc and their output is coupled to the input
of the scope through a small output trans
former .

Pulses con taining no distortion wiII appear
on the scope as evenly spaced rectangles.
Pulses containing mark distortion will ap
pear as evenly spaced square boxes. Pulses
containing relay contact bounce will appear
as pairs of rectangles on the oscilloscope.

. .. W IMEG

Teletype Tester

Allow 50\" lo r
pack ing and
~hipping.

Cali fornia resi·
d tm t $ include
4 " sales la x.

SAN JOSE, CALIFORNIA

An excellen t combina tion unit for eithe r home
slat ion or mobile use . . . as an accurate Sta nding
Wave Bridge and a sens itive Field Strength
Meter. 52 ohm impedance . Will take a full kilo
watt and can rema in in the line all of the t ime.

Grey metal ca se, 5 1J4" H x 11/4 " W x 2 % " D,
w ith standard fi ttings, I ~8" Brig ht-vue me ter,
and detachable . telescoping enterma w hich ex
tends to 1O¥4 N . With ins truct ions and schematic.

THE BEST
VALUE WE

HAVE
EVER

OFFEREDI

•
S. W. R. BRIDGE and

FIELD STRENGTH METER

95

1000 SOUTH BASCOM

" Northe rn Cal;forn ia's Most Complete Ham Store "

~INCE 1933

QUEMENT
ELECTRONICS



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Specia l

$139.00
449.00
199.00
29.00
29.00
69.00

249.00
289.00

99.00

39.00

399.00

79.00

99.00

149.00

299.00

449.00

249.00

449.00

49,00

550.00
299.95
94.50
49,95
99,95

395.00
365.00

149.95

59.95

650.00

139.95

139.95

199.95

449.00

685.00

369.00

685.00

115.00

(Cal if . orders add 4 % tax)

Reg.

. $119.95

Phone 683·0523 (area code 714)

NEW EQUIPMENT SPECIALS

Demonstrators & Display Samples

Clegg 99'er 6M rranscelver .
Orake TR·3 rra nscewer . .
Calaxy III tran scewer . . _.
Conset Super 12 (Cony) . .
Conset CPP-l Phone Patch . . ,
Hallicrafters HT40K Trans. (Kit) .
Hallicrafters HT-44 Transmitter , . " .
Hallicrafters HT-45 Linear , .

Hailicratters 5·108 Receiver _

Halllcrafters 5-119 Receiver .

Hallicrafters SR-150 Transceiver

National NC·105 ReceiYer .. _. _. , .

National NC-1 2l Receiyer _ .

National NC·155 Receiver

National NC-303 Receiver

National NCL2000 Linear . . . .. . .

Natronal NCX·3 Transceiver ,

National NCX-5 Transceiver . ,. . . . ,

Swan TCU (VFO for SW-240) .

3316 Main Street
Riverside, California 92501

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

ORDERS PREPAID WITH
CASH REMITTANCE

IN CONTINENTAL U. S.

TRANSMITTERS

VHF EQUIPMENT

B & W l PA· I ,. .. $225.00
B & W 5100 .. 125.00
Collins JOl · l (li ke new) 375.00
Collins J02C-3 wattmeter . . . . . 99.00
Elmac A·54H .. .. .. , . 19.00
Elmac AF67 , . . . . . . _. . . . . . . . . 39.00
Globe Champion .. .. 99.00
Globe Scout 680 . . . . . . . ... ,. 29.00
Globe Scout Deluxe .. . . .. 49.00
Globe Sidebander . "I111 nn
Hall icraflers HT-31 linear 99.00
Hall icrafters HT-J2A (l ike new) ... 299.00
Hall icrafters HT·33 linear . _ 249.00
Heat h Apache , , , .. 129.00
Heath DX·20 .. ,......... .. . 19.00
Heath OX·J5 , . . . . 25.00
Heat h OX·IOO . . . ' 89.00
Heath HA· lO Warr ior l inear .. 199.00
Heath Marauder .. . . , .. , , 299.00

Clegg Zeus . . . . . . . . . .. . , $349.00
Cltgg Interceptor . 299.00
Clegg Interceptor B _ 349.00
Gonset Comm I I 6 mtr . 79.00
Gonset Comm II I 6 mtr _ 129.00
Gonset Comm IV 2 mtr 249.00
Gonset Comm IV 6 mtr 199.00
Gonset Si dewinder 2 mt r , 329.00
Gonset 901A AC Sup . . . . 39.00
Gonset 902A CC Sup .. . 49.00
Gonset Model 3112 220 Mc 199.00
lincoln 6 mtr Xcvr . . . . 49.00
Poly Com PC62 Xcvr . . . . . . 199.00
Poly Com PC2 2 mtr Xcvr .. . .... 249.00
Po:y Com PC6 6 mtr Xcvr 229.00
Checker rangemaster 2 mtr FM transceiver 99.00
Neil Beta 6 mt r Xmtr . . . . . . . . 59.00. $695.00

.. 179.00
225.00
499.00
169.00
199.00
29.00
59.00
49.00
59.00

149.00
169.00
159.00
125.00
175.00
195.00
249.00
350.00
325.00
125,00
199.00
69.00

169.00
225.00

. . . . .. 99.00

RECEIVERS

TRANSCEIVERS

Service Tested Equipment

INVENTORY CLEARANCE SALE!

MISSION HAM SUPPLIES

Galaxy III .. . _ . .. ... $199.00
Gonset G·76 w/ DC Supply . . 199.00
Hal l icrafters SR·150 399.00
Heath HW·32 . 110.00
National NCX·3 . .. . 225,00
SBE 58-33 demo 225.00
Swan SW·120 149,00
Swan SW·140 .. ., 149.00
Swan SW·175 149.00
Swan SW·240 199.00
Swan 400 , , , 349.00

Colli ns 51J4 .. . ..
Colli ns 75A2 ..
Collins 75A3 . .. .. .
Co lli ns 7553 .
Drake 2A .. . .. . .
Drake 2B , .
Elmac PMR-6A .. . . . ,
Hmac PMR-8 ... "... . . .
Gonse l G66 .. ,
Gonset G668 .
Halllcrafters SX-I00 , ..
HallJcrafters SX-I01 III .
Halllcrat tera sx-r r r (l ike new)
Hammarlund HQI0STR __ .
Hammar tunc HQ145 .
Hammarlund Ha n OC _. . .
Hammarl und HQl 70AC
Hammarlu nd HCI 80AC (l ike new) ...
Hammar tund SP600JX
Heat h Mohawk w/spkr. . . .
Nat ion al HRO-60 5 coils .
National NCQ8 . . . . .. . .
Nat ional NC·30D w/calib. . .
Nat Iona l NC-3D3 w/ caub .
RME 4J5DA .. .., .
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Gus: Part IV

In planning my first DXpedition one of the
first problems I faced was getting equipment
to use. I had been told by lots of fellows that
getting equipment for a DXpedition was very
easy. Well, maybe it's easy for some fellows
but in my case it was not. I wrote a nice
letter to every manufacturer I knew of telling
them my plans. Only one bothered to answer
my letter! That was the equipment I took
with me and it must have been good gear
because I had no trouble with it at all.

I began to write letters about then to the
fellows who said they had spare bedrooms
for visiting hams. I mean to tell you I really
wrote letters, getting telephone numbers,
street addresses, and directions as to how to
find their homes. I also wrote many letters to
the licensing people in many countries too.
Let me add right here I have found that this
(in my case ) is not the best thing to do-it
gives them too much time to read the line
print in their regualtions. To this day I think
the "out of a clear sky" approach is the best
don't even give them any warning that you
are on the way. In fact, it's best to not tell
anyone where you are going, because then
someone will try to beat you there, or foul
you up!

I was in a lucky position that I had a good
partner with me at our broadcasting station.
Things were going smoothly (as smoothly as
they usually go at a BC station) and it was
OK for me to stay away from my station
any reasonable length of time. It would operate
all OK whether I was there or not. My wife
had her own radio and TV shop with a good
technician working for her. All the children
were out of school and one or two of them
were about to get married. My wife had given
me the Official Nod. (I told you I had one
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out of a thousand wives-didn't I?)
The news of my DXpedition was really get

ting around by this time. The "LW" gang
helped lots (14050 KC-Sundays at 1300
GMT ) Oh yes, let me tell you how W5UX
and I organized this "LW" net. I had always
heard about these big city 2 meter and 6
meter DX nets-I think most of them have
one by now. lance made a trip to Philly
to visit my in laws and found out about that
big club meeting there.

I sneaked into their meeting and sat down
in the back row where it was dark. I heard
the trial of one of their members. Up on the
platform were the club's secretary, president,
vice president, and a few of the club's officials.
After reading the minutes of the last meeting,
calling the roll, and discussing other run-of-the
mill business, they called one certain ham up
to the platform to be tried. They first asked
him if he were at home the past Tuesday
night. He answered yes. Then they asked him
if he worked a VR3 that night at about 3 am.
He said yes, he had. Then they asked him if
his 2 meter DX net station was in working
order-he said no. Then they asked him if he
had a telephone. He answered yes. They asked
if he had his list of the club members who
needed VR3 and he said yes. Then they
asked him why he did not telephone the boys
who neded VR3, and he said his telephone
was in his bedroom and he did not want to
wake their baby. They asked him if he had
ever read the by-laws of the club about
having the telephone placed where it could be
used anytime day or night without disturbing
anyone. I think his answer to that was that he
was planning on having it moved to a better
location in the house soon. Well, I think it was
a $50.00 fine given to him. Right then I said

73 MACAZINE
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to myself, boy, us fellows in small cities just
don't have a chance to work lots of good DX
with clubs like this being organized like they
are.

When I got back down to South Carolina
I gave lots of thought to how to overcome our
disadvantages of not having a big club and
all their members to act as our ears for
alerting us fellows in small towns across the
USA. I had a QSO with Bob and told him
that we fellows in towns with no DX 2 meter
nets should get organized. I suggested that
we start a "Lone Wolf" (LW ) DX club and
for us to meet every Sunday. So the LW got
going-this was a number of years ago-and
it still is going strong.

For a DXpedition to understand the prob
lems the USA gang faces in working DX,
[ think it's the best training in the world to
chase DX from the USA for a number of years.
Then you see how things go with them and
lear the problems that they face when working
DX. Anyone not living in the USA just can't
oicture the sounds of kilowatts QRMing each
rther, or understand how eager most of the
gang is to work DX. They can never under
stand the strength of those KW's when we
have short skip; they can't p icture the compe
tition between the fellows. They just don't
know how badly a D X station can get

MOBILIERS! FREE OFFER!
WHY GUESSAVERT IF U CAN TUNAVERT?

TUNA VERTER
A M SSB .. CW

All transhtor Sinl"le band
conver ter lor car and
home redtce. A model
f or MARINE. 160. 80,75,
40,20,15 M & Interna
tional B.C. I VernIer 6-1
planetary tunIng lnt. 9
V batt power. Perfect for
Broadcast radios and
Q~'er.

TUNAVERTER with BFO, excellent stability $24.95
Conn, ecax $.85 without BFO $ 19,95

LIMITED OFFEll l wi th t his ad.
1 gov't su rplus COIIX 12 • • COal: relay FREE

with ea. TUNAVEltTER l
ORDER TOD A Y FROM :

·~Mm~G HERBERT SALCH & CO. ~~C~N,l'
Woodsboro, Texas

2 METER NON-DIRECTIONAL ANTENNA

2M Con-ex
A rucKed IlnteDDa t Ol' S meterl
th at will Ii.. man pin aIld
better ~en.p U!J,D a dipole.
The Con-ex w1U wltbatand. ,.a*
In _51 ot 100 mph. Pert,ct
tor loeal netl. AJI. antenna '''rJ'
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ha.. for 1_1 coataeu. Moun'"
for etther ..rUnl 01' borizontal
polarizations. Can be used with
52 ohm OOU or parallel feed
line.

$8.95pPd In cont inental USA

ELL-CONN PRODUCTS
Box 83, Ellington, Conn. 08029
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covered Up with QRM especially if the DX
station is in the USA portion of our phone
bands. All of this knowledge has helped me
to see how a DXpedition should be run, es
pecially when the W /K's are coming through.
It's even good to know of the 2 meter net
boys alerting each other when something good
is coming th rough. The odd part is that many
of the DX stations don't realize thet they have
the situation in their con trol-if they will con
trol things right! D anny \Veil (VP2VD) taught
me lots about handling the pile-ups and I
think old D iek (KV4AA) taught Danny! I
have heard so many DX fellows trying to
handle things the wrong way that I made up
my mind that I most certainly did not want
to make their mistakes.

I will admit some of them don't show "good
bringing up" and they do get downright dirty
at times, but I figure it's all in the game.
You know the old saying, "all's fair in love
and war and chasing DX." With me it's no
holds barred, do what you want, you can't
make me mati and I won't Black List you
either. Course I just might not "hear you" hi hi.
And if I work you, your call might not get into
the log, and then no QSL and that's badl You
will be surprised how fine 99.99999% of the
fellows are though.

\ Vhen the news really gets around that you
are going on a DXpedition, you begin to get
lots of mail. Everyone tells you where to go,
how to operate, what frequency to use, to
listen for them. Some fellows offer you things
to take along with you, some fellows suggest
what medicines to take with vou.

You can make all the plans you want when
you are sitting down in your office or at home,
but when you get to the rare spots, all of
your plans seem to change. Things just don't
work out like you thought they would. A lot
of the time you just have to go along with the
wind . Lots of fellows asked me if I had ever
traveled much and I told them l ance drove
to Mexico and had also driven to Xiagra Falls
on my honeymoon. Then they asked me if I
had ever been out at sea in a boat. My answer
to that was a Hat no-but I was sure I would
not get sea sick. They usually answered
"Bro ther, you have a lot to learn," or something
like that. I was pretty sure that I could control
things OK at sea because I had too much at
stake to do otherwise-and to this day I still
believe what I said I I even believe that I
can control myself with mild sickness too.
You have just golla say to yourself-"Look
here, you cannot afford to get sick." And if
you really mean what you say, you just won't
get sick-or at least you can pun yourself out
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••• BUILT-IN 12V DC AND 117V AC POWER SUPPLY

IN A TRANSCEIVER SELLING FOR ONLY $395.00

THE -
THE FACT THAT THE SB·34 DOESN'T NEED AN IN VERTE R IS ONLY

ONE OF DOZENS OF REASONS WHY YOU SHOU LD CHECK THIS

ON E OU T BEFORE BUYING ANY TRAN SCEIVER .

AND THE BEST PL A CE TO CHECK ONE OU T . . . HEN RY RA DIO , O F

COURSE. NO ON E ELSE HAS THE KNOWLEDGE, INVENTORY AND

DESIRE TO PLEA SE THAT WE HAVE. FO R COMPL ETE INFORM ATIO N

ON THIS OR ANY O THER SHO RT WAVE EQU IPM ENT PLEASE PHONE,

WRI TE O R COME IN TO YOUR NEAREST HENRY RADIO STORE.

TED HENRY

W 6UO U

BOB HENRY

WO ARA

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 models .

Big savings! 15 da y tr ial - 9 0 da y warranty . 90 da y full
trade back o n new apparatus . Write for bulletin .

CAl l DIRECT . . . USE AREA CODE

Butler 1. Missouri 813 679·3127
11240 W. Olym pic. Los Ange les. Cal if . 213 477 ·6701
931 N. Euclid . Anaheim. Calif. 714 772·9200
431 E. Green si ., Pa sadena. Calif. 2 13 684·0861
6 116 N. 27th Ave.. Phoen ix. Ariz . 602 AM 4 ·3895

" W o rld s La rg e st Distrib utors of Short W ove Re ce iv e rs;'



of it before it gets you down .
Things were coming along nicely on my

[)Xpedition plans. Buck W4TO over in Atlanta,
told me he would be glad to handle the QSL
cards and would assist with funds. In fact.
we both put money in the bank. Buck matched
what I had and said he would see if he could
ge t some contributors lined up in case their
help was needed. Buck did a very splend id
job in keeping me going too. It's very rough
to get over-seas and have to worry about your
funds running out on you. Before you do any
thing in the line of a DXpedition, get rid of
your money troubles and worries. Stay home
if that problem is not solved, unless you are
filth y rich!

After a number of meetings with Buck I
was ready to depart-I wanted to get goingl
But there were a number of things I had to
do yet. For instance, I had to get my passport.
and visas for the countries I wanted to visit.
Don't ever mention the word radio or radio
amateur to those Consulates in Washington,
because they will tell you they will have to
write to their home government to get your
visa approved . Just tell them you will be a
tourist. Tell them you want to buy-BUY-Iots
of pretty things in their country ( they like
that word BUY) and you will be surprised
how fast y Oll get your visa. Act like you have
no money worries at all ( that was hard for
me to do) .

At last I was all fixed with visas, all my
clothes were packed (much too many too ) ,
my little address book was in my pocket , my
little money was changed to Travelers Checks
and my health card was OK. I had the little
electronic keyer W 3KVQ had built for me
and that fine paddle Sandy W 5AZB had made.
The equipment was to be shipped to me in
Amsterdam . Even a getting-together date was
arranged, to meet Lee W0AIW, Mike W0
~IAF, and ~lac W0UQV in Nairobi. W e four
were going to VQ9 land together. I could see
a lot of interesting developments in the wind.

The I1I G ADVENTURE was about to com
mence . I was going to be on the other end
of the OX pile ups, and I was going to see
some of the world and meet some of the DX
fellows I had heen talking to all these years.

When the plane left New York at 4: 30 pm
I decided I would let my wrist watch just stay
on E.S.T. I found that Cokes were free on
the plane, so I more than d rank my share.
I saw other people on the plane sleep ing, but
there was none for me. I guess I was excited
too much and had too much on mv mind
to th ink about sleep. I just kep t drinking Cokes
and watch ing my watch and at 1:30 ( by my

watch ) the sun came up., I said to myself.
boy, that sure was a short night. The plane
came in and landed-I was in PA0 landl Im
mediately I took another p lane for Hamburg,
Germany and then I was in DL land. Things
were going just fi ne with me. no trouble with
Customs at all ( Boy I had a lot to learn ) I

I was met at the Hamburg Airport by
DL6ZZ- good o ld Brother Gus, whom I had
QSO'ed many, many times and his nice
XYL-Helene. Just like I had told him I would
do, I ran up and planted a big kiss on Helene.
I think they were both surp rised when this
happened, b ecause people over there just don't
run around kissing people at airports. Over the
air Gus had used almost perfect English , but
when we met in person I found that I really
had to talk very, very slowly for him to even
almost understand me. Gus and Helene went
all ou t to t reat me very, very good. They
wanted my stay in Hamburg to be a memorable
occasion. It seemed like we were always eating
and drinking at their house. The best darn
sauerkrou t I had ever had, and boy, those
German weiners were out of this world. ( Here
in Bhutan where I am now, I do good to even
get yak meat. Oh yes, we do have yak butter
tea a few times each day-I guess just to keep
the taste in your mouth-and let me teU you.
that taste sure sticks with you a long time
after you have had a cup of that stuff-hi hi ).

Gus evidently had taken a few days off
from his work just to show me around. W e went
everywhere in Hamburg. which is a very nice
city. I met many of Gus's and H elene's friends
and manv of his relatives. All of them were
real down to earth kind of people and very
friendly. Of course. at each house we had to
be served coffee and cakes, and even at times
a Coke would appear. Gus had two sons, one
away in the army and one at home. The one
at home had a very pretty girl friend who I
got to sit on my lap and we took a picture
of that. This picture was discussed at length
with my ZYL when I got back horne-d mean
it was discussed and discussed, and a little
hard to explain I must say. ( Rays , be very
careful of those pictures you take! )

After staying with Gus and his family about
5 or 6 days my allotted time finally ran out,
and it was time for me to depart. The time
was much too short and I would have liked to
have stayed much longer. because I was having
such a nice time. They asked me where I was
going when I left , and I said East Berlin
that d id it ! Helene cried and Gus tried his
best to discourage me going there. lie told me
all kinds of things that migh t happen to me and
said it might even be a one way trip! But I told



IZ-CW-W6SFM.-Anyone can learn
the code. This book, by on expert, lays
in a good foundation for later high
speed CW abi lity. SOc

'-SIMPLI FIED MATH FOR THE HAM M
SHACK-K8LFI.-Th is is the simplest
and easiest to fathom explanation of
Ohm's Low, squcres, roots, powers,
frequency/meters, logs, slide rules, etc.
If our schools ever got wind of this
amazing method of underst anding ba
sic moth our kids would have a lot
less trouble. 50c

3-REVISED IN DEX TO SURPLUS
W4WKM.-This is a complete l ist of
every article ever pub lished on the
conversion of surplus equipment . Gives
a brief rundown on the article and
source. Complete to dote. $I.SO

Peterborough, N. H•

TEST EQUIPMENT HAN DBOOK.
W6VAT.-Every ham needs to hove
and know how to use t est equipment.
This book tells you how to make valu
able hom test gear eO$ily and cheaply.
It also covers the use of test equip
ment. SOc

ATV ANTHOLOGY. W.0KYQ and
WA4HWH.-A collection of the con
struction and technica l articles f rom
the ATV Experimenter. Includes 0
complete, easy to bui ld vidicon com
tro and 50 other projects. The only
book avai lable about ham TV. $3.00

I - CA RE AND FEEDING OF HAM
CLUBS-K9AMD.-Carole did a thor
ough research job on over a hundred
ham clubs to f ind out what osoects
went to make them successful and
what seemed to lead to their demise.
This book tells all and will be in
valuable t o all club officers or any
one interest ed in forming 0 successtul
hom club. $1.00

lS-FREQUENCY MEASURING-W.0HKf
-Ever wont to set yourself up to
measure frequency right down to t~e
gnat's eyebrow? An expert let s you In
on 011 of the secrets. Join Bob hIgh up
on the list of Frequency Measur ing
Test winners. $1.00

73 Books

7 3 Magazine

RECEIVERS. KSJKX.-lf you wont to
build a receiver or to really under
stand your receiver, this is the book
for you. I t covers every aspect of
receiving in author Kyles usua l thor
ough manner. $2.00

them I had promised some of the boys in East
Berlin that I was going to visit them and
that was what I was going to do regardless of
the consequences. I to ld them I was not a fraid
of anything that anyone would do to me. I
had not done anything to an yone and I was no
spy. Against their better wishes they finally
more or less gave in. Then they asked me how
was I going to get to East Berlin and I said
by train, since it was the cheapest way and the
cheapest way was all I could afford . This
brought tears in the eyes of Helene again.
They told me that I should not go by train
because th e train has to run nearly all the
way from Hamburg to !Jerlin through East
Germany with police all over the place and
everybody suspecting almost everyone of being
a spy.

All this time, I was telephoning Amsterdam
Airport daily asking them if my equipment
had arrived there from New York. Up to the
day I departed for !Jerlin it had not arrived,
which probably was best or I might have had
it with me when I arrived in Berlin, and then
the fun would have started sure enough.

Gus, Helene, and their son came down to
the train to see me off. They were not happy
seeing me leaving for East Germany.

After the train left the Hamburg station it
was not long before it stopped and the West
German conductors and train crew along with
got off the train, and the East German officials
the immigration officials got off the train, and
of course their Police and special officers took
over the train and it was under their jurisdic
tion from then on, until the train arrived to
the border of West !Jerlin and East Germany.
They gave me the eye any number of times.
[ was asked why I was going to West !Jerlin
and what business I had there. My answer
was always «I am a tourist, and I want to
see as much of Europe as possible ." They
really went through my little suitcase, even
looking in the pockets of every garment . At
every stop along the way they made every
passenger getting off th e train show their iden
tificat ion pass and a few questions were asked
)f each person with a nod or two from the
Jfficial asking the question . Police were
everywhere at each stop along the way. I was
It last seeing a police state in operation. Some
times two or three of their Police would look
It me and say something to each other. I was
1 little concerned about this and I wondered
what would happen before I got to West
Ilerlin. Here was old Gus in the middle of
8ommunism-these fellows did not smile at all.
What was in store for rne?-Next month, boys-

. . . Gus



Rolph Hanna W8QUR
3023 Emmick Drive
Toledo, Ohio 43 606

The 5B-34

\Vhen the SUE 33 came out, I knew that
it was the ideal transceiver for me. I was look
ing for a rig that would be convenient for use
on a cabin cruiser. Boat mobile is a bit different
than car mobile. The boat is 110t usually kept
at home. Once you get on it you stay at least
for the weekend. This means that you have to
lug most transceivers out to the car with the
speaker and two power supplies and then
everything from the car to the boat. Two pow
er supplies are usually necessary because com
mercial power is used dockside and batteries
arc used when underway. But a 250 watt in
verter was already installed on my boat, so
with the SB-33 all that had to be carried was
the one little IS-pound package and the micro
phone, as the speaker and AC power supply are
built in .

The SBE 33 is a fine transceiver and has
some real clever design features. It was cov
ered quite well by WICUP some time back .
But as with any piece of ham gear, the user
will wish for improvements. Several had been
thought out and were considered for a winter
project when SEE came along and announced
the 513-34. Here were all the improvements
you could ask for : slower tuning rate, incre
mental tuning, provisitions for a calibrator, a
dial corrector and best of all, a built-in 12 volt
DC power supply, and all this at no increase in
size or weight and no sacrifice in any of the
plus features of the SBE 33. The new dial is
marked in 5 kc division and the set covers 50
kc more of each band.

The dial corrector is a much needed im
provement. It uses a varactor diode (voltage
variable capacitor) in p arallel with the VFO

1. The S BE 33, E. L . Campbell W I CU T , QST. April
1964, p. 52.

coil and tuning capacitor. Varying the voltage
on it with a conveniently located pot varies its
capacitance enough to shift the frequency as
much as 10 kc, The delta tuning is effective
only in the receive position. The same varactor
diode is used by changing the voltage a bit
more for about 1 kc change in the receiver
tuning. Properly biased diodes cut out the
effect in the transmit position so that the trans
mitter is always on the same frequency as
originally set. This is an ideal feature for
round tables and when working other trans
ceivers that are not as stable as they might be .

The most unique feature of the SB-34 is the
method of switching from receive to transmit
without the use of a relay. This is real tricky.
Two transistors perform this function. The
base of one is coupled through a resistor to
the cathode of the driver tube. In the receive
condition, b ecause of the high negative bias
on the grid of the driver tube, no current is
drawn and therefore the base of the first tran
sistor is at ground p otential and it too is cut off
so that its collector is at +12 volts. This voltage
is applied to the receive control line. This same
12 volts is supplied to the second transistor
which causes it to conduct to saturation so that
its collector is at ground potential. This ground
potential is applied to all the controls requiring
ground potential.

When the push-to-talk button is depressed,
the high negative bias on the driver is ground
ed so that the tube begins to conduct and
build up to about 6 volts at its cathode. This
voltage will now cause the first transistor to
conduct and thus reduce the 12 volts to zero
to cut off the receiver. With zero volts on the
second transistor, it will be cut off so that its
collector is now at 12 volts for the transmit



CRYSTALS are not all the same I

Se n d Cor F ree Catalog wi t h Cir cui tB

If your dealer is tem pora 
rily out of s tock or does
not car ry Texas Crystals,
send us his name along
with you r order. M ini 
mum o rde r, c he c k or
C.O.D. is $5.00. Add 5t
per crystal for postage,
lOt (or a ir mail.

CRYSTALS
4 117 W. Jeffe rso n Blvd.
los Angeles, California 90016
Phone 2 13 - 731-225 8

.T E X AS CR YSTALS quality is
outstanding as evidenred by use
in numerous government space
p rojects where there 's no com pro
mise with quality , reliability or
accuracy , For commercial two
way . ham operation or special fre
quency control crystals, T exas
Crystals a re your best buy.

TEXAS
1000 Crystal Drive

Fori Myers, f lo rida 3390 1
Phone 813 - WE 6 -2 109
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A Divisio n of Wh itehall Electroniu Corp.

transistor will energize an
co ntrol a linear amplifie r.

down from output signal
Distortion Products-28 db clown from out

put signal
Spurious Respollses- 42 db down from out

put signal
Sensitivity-0.9 m v for 10 db signal plus

noise ratio
Selectivity- 2.1 kc at 6 db down 4.6 kc at

60 db down
The SBE 34 has a dual speed Jackson

Brothers tuning drive that moves the dial a t a
high ra te of speed in one direction, then goes
into a fine tuning speed when backed up. The
high speed is 90 kc per turn and the low
speed is 20 kc per turn . The slow speed moves
the di al 17 kc then goes back into high speed.
For someone who likes to scan the bands as
I do, I think the Jackson Brother con tinuous
6-to-1 dial drive would be better.

T he usual accessory items are available , the
most important of which is the 100 kc calibra
tor. T his is a small two transistor unit that
plugs in the back and only sticks out about ;i;
of an in ch . A switch 011 the front panel turns
it on and off.

Dollar for dollar you will have to look a
long w ay to find such a small package with so
many features as the SBE 34 for under $400.

. . . W8QURdb

out-

62 watt s
77 watts
78 watts
57 watts

down from

Suppression-58

function . A third
externa l relay to
Clever, huh?

The main feature of the p ower supply is
that it will function on either 115 volt 60
cycle or 12 volt D C. Changing power cords
docs the switching. This feature makes the
SHE 34 a truly universal transceiver that can
easily be used mobile or fixed. And it will
eliminate the fuss I had with Virginia , out in
the middle of Lake Eric, as to who got to usc
the inverter on the boat- she to watch the noon
time soap operas on TV or me to keep a 1200
sked. Incid entally, there was no TVI even on
the small boat.

Just to sec how really good the SBE 34 is,
nay Abain K8NBQ and I took it over to Rowe
Industries and put it through its paces on the
Panaramic Corp. Panalyzer, the Bird watt
meter, the d istortion meter and all the other
good things. H ere is what we found using a
single cycle tone:

Power Output- 80 mete rs
40 meters
20 meters
15 meters

Carrier Suppression-56 db
pu t signal

Unwanted Sideband



Brooks Lyman
7 Healey Street
Cam bridge 38, Mass .

A DC Dummy Load
How many of us have built power supplies

and tested them by plugging them in and turn
ing them on-if they don't blow up or start
smoking, then they're O.K.? Probably all of
us have done this at one time or another. Usual
ly, when the supply checks out OK by this
method, then all is truly well, and one can
plug in the rig or whatever and get on the air.

But there are always the exceptions to the
rule, such as the time recently when I built
a power supply for an ultrasonic cleaner. The
cleaner was to use a pair of 8U-A's in class B,
drawing about 350 walls de from the power
supply. The only plate transformer that I had
anywhere near that rating was one of the
standard 2400 volts center-tapped at about
220 rna types. This meant that the de output
from the power supply after filtering would
be about UOO volts at 220 rna-very definitely
not 350 walls. Therefore I wanted to test the
supply at a rather large overload without r un
ning the cleaner (which was not built yet
anyway) . This meant a large load resistor
about 3K at 300 or so walls. [ had no resistors
which could possibly be combined to make
such a value, and a swift look at the box con
taining the light bulb collection told me that
a lamp bank was not the answer either. A
look at the local distributor's catalog decided
me against buying the necessary resistors.

Just as I was about to give up, it occurred
to me that a vacuum tube was really nothing
more than a variable resistor. With this thought
in mind, I grabbed an old 304TII off the shelf
and set up the circuit in Fig. 1.

From the tube curves, I found that with
about 1000 volts on the plate, I needed ahout

100 volts negative on the grid to make sure
that the tube was completely cut off. When
I had the load tube connected to the power
supply, I then lowered the grid voltage until
the tube was drawing the desired current.

While I set up the circuit originally as a
breadboard-haywire affair, I thought that it
was sufficiently useful to warrant its being
built in a small (well, big enough to get th e
304TH in ) metal cabinet with the meters built
in and a built-in bias supply, rather than using
the laboratory power supply. Not all of us are
lucky enough to have 304TH's in our junk
box, and often one doesn't have any other
power tube than the one in the final. Actually,
any tube can be used as a load, so long as the
ratings are not exceeded too much (note that
I was dissipating 350 watts in the 304TH,
which is rated at 300 watts dissipation ) . I
would recommend the use of triodes, both he
cause they are often cheaply obtained and he
cause there are fewer problems involved in
using them in the circuit. The following tubes
are suggested, since they are common: 304T H.
304TL, 6C21 , 450TH, 450TL, 250TH, 250TL.
810, 805, 8U or 8U-A (note that the last two
tubes mentioned are zero bias triodes, and
that they will probably draw grid current.
Design the bias supply accordingly ) . Natu
rally, any tube can be used, and if you arc
really desperate, you can use the one in your
fin al but be careful not to blow the grids out
of it or melt the plate. . .

Fig. 2 is the circuit of the final version as
mounted in the cabinet. I grounded the center
of the filament transformer to the chassis, as
the transformer was only rated for 2.500 volts

304TH +

5KV LOAD
INPUT

Fig. 2.

16 ,1l f 220 OK ~:"
150V K 2 W 1 1...;J--."

_ 112 W POT r-
-

6X4

5V. CT AT
30'

~
117 VAC

LOAD
INPUT

•-~r---o '

"'" TH I

-
-

11 7V~ sv CT AT
30'

-
Fig. 1.

POWER
SUPPLY
0-50 0



insula tion to ground, and I was not in a mood
to play around with that kind of fire. If you
have a better transformer, it might be advan
tageous to isolate the en tire circuit (including
th e bias supply) from the chassis. The bias
supp ly is standard, and delivers from 0 to
- 120 volts . None of the values are crit ical.
Note the 220K resistor across the filter ca
pacitor. This is a safety bleeder and is there
for the following reason : when I started to
build this thing, it was about one in the morn 
ing, and as a result I chose a chassis which
was too small to simply build sides around in
order to make a cabinet-the meters wouldn 't
fit . So I had to make the cabinet larger and
put the meters and controls (includ ing the bias
con trol pot ) in the front panel with some
space between the panel and the chassis. The
controls were attached to the chassis by means
of a cable with a plug on the end , and to
make sure that the filter capacitor discharged
if the plug should be pulled out, the resistor
was added . A more wide-awake cons tructor
will probably avoid most of the pitfalls into
which I fell that morning. Note that since
one should start to test a supply with no load
(to make sure that you haven't got too much
load ) , the counter-clockwise position of the
bias control should give maximum bias voltage
to the tube, and the control should be adjusted
for the desired curren t on the meter after the
supply is hooked up to the load.

Since this circuit will probably be used
close to hand , on the bench, rather than across
th e room in the rack cabinet, it is worthwhile
bringing up a few of the well worn but true
sayings regarding safety : don't adjust tbe
meter zero set screw when there is voltage
applied to tbe circuit-there isn't mucb be
tween you and the HV-just a little piece of
plastic (and some meters use metal adjus ting
screws) . Keep one hand in your pocket when
playin g around with live wires , e tc. The tube
is HOT-don't touch it or sp ill water or other
liquid on it.

The circui t mentioned above is no t new,
but it is seldom used due to the need for
more components than a simp le resistor bank
contains. F or the exp erimenter, however, it
has the advan tage of being variable, and th e
parts used are such tha t most hams and ex
perimenters can read ily obtain them. The cir
cuit could also be used as a bleeder resistor
and could be built into a power supply if
desired . Also, while the tubes mentioned h ave
been in the 100 to 600 watt range, there is no
reason wh y larger or smaller tubes could not
be used. . . . Lyman

• Great Circle Bearings • "Q" and "z" Sie:nals
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Bill Hoisington K 1ell
Peterborough, N . H.

Quick and Easy
Add-on Neutralization

Fig. 1. "Outboard" neutralizing circuit.

E ver build what you thought was going to
be "just a simple straightforward amplifier"
when you found you needed a little more gain,
a little more isolation, a little more power, or
all three and then find you can't eliminate
self-oscillation? I just did. And it oscillated.
Bad. Lit a bulb with no rf input, just from
it's own nasty little internal grid-plate capaci
ty.

This was a 5763 amplifier on 50 megacycles
driven by half of a I2AT7 crystal oscillator.
Nothing to it. Done every day. But, after it
was built with great care to make a nice
input circuit, which tuned well out on both
sides of 50 me, very complete shielding, and
an equally nice tuning plate circuit, it had self
oscillation.

Now I've fought th is sort of thing since
1938, and that's about 26 years, but I fi nd
there's still a lot to learn. So young lads start
ing out today probably need a little assis tance.
I sure d id. Now what do the books say? Some
of the "best" are worse than useless! Listen to
this one. "Any amplifier will oscillate if suffi
cient energy having the same frequency and
the same phase as the grid voltage is fed
back from the plate circuit to the grid cu-

. "CUl t .

If you think a little about the energy fed
from a plate to a grid by the internal Cgp of
the tube, you will see that this is in phase or
nearly so. And this is not the proper phase for
a vacuum tube oscillator, which as I'm sure
you know, should be out of phase. Crid going

positive, plate going negative, etc. Actually a
tube which is self-oscillating does so in spite
of the phase effect . There is some phase shift
in the small Cgp and the frequency of the
plate and grid circuits are not exactly in tune
either. Remember how a crystal oscillator
tunes "up one side" and then jumps alit of
oscillation?

Now the funny thing is that proper neu
tralizing energy which is fed back by th e
neutralizing circuit is in the correct phase for
oscilla tion I That is, 180 degrees out of phase.
Of course, if you will look back at the pre
vious paragraph you will see that the nuisance
feedback from plate to grid through the CP
capacity is in phase, so that neutralizing en
ergy would have to be out of phase to cancel it .

Let's take the tube 1 used above, the 5763.
Here's a good tube. Used in loads of circuits.
Does anyone tell you whether or not it has to
be neutralized? No Sir. I haven't found a word
on that yet. You look up the Cgp and find that
it is listed as only .3 (three tenths) of one
micro-micro-farad. That's pretty small isn't
it? Or is it? Will it self oscillate? Should you
first build a split tank with a neutralizing ca
pacitor over to the grid? You'd think the hand
bookers suddenly ran out of ink! Let's look at
a tube which we know is generally not neu
tralized. The 6BA6, for example. Ah hah! The
Cgp is only .0035 max. Thirty-five ten thou
sandths of a micro-micra-farad. That's real
small!

The 807 has a Cgp of .2 mmf which is
where a lot of that tube's instability comes
from. In the 2C39, a triode, but generally
used in grounded grid circuits, with the cath
ode the active element that could generate
trouhle, we find th at the Ckp (note, plate to
cathode) is .035 max. Not quite as good as
the 6IlA6 but a good deal better than a lot
of other transmitting tubes.

So, how do you know when to build a
neutralizing circuit in or not? You don't really.
The books don't tell you. I generally figure
that when the Cgp is in two decimal places
or less, like .05, you may not need to neu
tralize. If it's in the tenths, like .2 or more,
you probably will. You can also see th at due

~oTE S ' C ~ S~OUl.D EQuAl. CGP
OF Tu SE USED. AT
ABOUT M,Dl/U GE.
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to the natural-born increase in p ower through
a small capcitor with in creasing frequency
where this will lead you to on VHF or UHF.

Note that the 6AK5 has a Cgp of .02, quite
a bit more than the 6BA6. The 6AK5 was
found in lots of places where perhaps it should
not have been, but all's fair in love and war,
and that was a war tube.

One of my favorite transmitting tubes is the
quick-heating 7 walter, the 5618. However,
its Cgp is .24 so I have always had to neutral
ize it.

So by now you get the general idea, and
if you d id build that amplifier without the
usual neutralizing tank circuit, or can't make
up your mind, or just plain don't want to,
never mind. \Ve are about to show you how
to add it on later as an after thought. Easy
like. You know, "No time like the future for
things that don't stuit yer." Of course, you
may belong to the "No time like the present
for things that aren't pleasant" school.

Actually, this neutralizing circuit works
even with a high-gain grounded cathode tri
ode on two meters, so I'm going to try it
every tim e from now on myself. E ven on 432
[ hop e.

So far it has worked every time. Just build
up a good grid circuit, use good shield .ng, a
good plate circuit, fi re it up , watch your grid
drive go as you tune through resonance with
the plate circuit, and then go to work and
neutralize it. Of course you can build it in
Hrst, if you insist.

Just put a few turns of reverse phase wind
ing ( Ln) in or around L2 and couple it over
a the grid, through the shield, w ith Cn for
unplitude adjustment. Remember that this re
verse phase is just what the doctor ordered

R. > ... L ec 0fI '00 '"''
"A.... . Rcu ..O nPE .. APca

Fig. 4 .
Tuned
detector.
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to make an oscillator and can be done in more
ways than one. If you wind Ln in the same
direction, that is clock-wise, or counter-clock
wise, as L2 is wound, use the opposite end
from the plate to get the out of phase energy.
See Fig. 2.

If you wind it in the opposite direction
from the plate coil L2, use the same end to
get the out of phase energy. See Fig. 3.

There's a real fancy deal going on here in
fundamental magnetic coupling like left and
right hand snail shells, but we'll leave that to
the Scientific American. Some smart trans
former people can wiggle three fingers so as to
p oint in three different directions at once , and
call this the magnetic rule of thumb. Never
mind, just remember "with a tube oscillator
coil, put the p late on one end and the grid on
the other."

Also, you can put Ln almost anywhere and
it will work. On the end of L2, interleaved,
inside L2, or outside. I've tried it.

To adjust Cn, do like the books say. I use a
tuned circuit detector. It helps to he sure just
what frequency you are ncutralizing. Plug the
detector right into the output jack, but, unless
you have lots of sp are diodes, don 't turn on
the amplifier plate and screen supply I

It is really helpful to watch that meter (the
diode meter) go down to, or near, zero, in
the neutralizing null. It kind of restores your
confi dence in the fact that, if the theory you're
using is correct and if your circuit is built
right , it is a law of natu re that it must work!
And, I almost forgot, you can use that same
detector, with a little transistor amp lifier and
a pair of "Hl-Fi" padded earphones, the kind
with the real big Jarge pads on them, to listen
to your own modulation. But don't plug it in
to the rf output with the power on! Just have
it nearby! And be sure it's the diode you're
listening to. The af amp lifier can pick up rf
and rectify it plenty loud, but you won't like
that modulation. Another reason for the tuned
detector. It works FB for almost any purpose.
It also goes to 432, with a strap for Ll. Also
ditto for a 1215-1296 megacycles detector.

I hope this helps you to make better rigs
easier, especially on VHF and UHF.

~, TO SU' T PREO
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Louis Berman W6TAQ
1020 Laguna Ave.
Burlingame, Calif.

DIAGRAM A

Beam

Polar vs. Solar
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One of the common methods of orien ling a
beam antenna is to align the boom in the
direction of the Pole Star. Since Polaris ro
tates daily counterclockwise around the north
celestial pole in a circle whose radius is ap
proximately 10

, the error in true north indi
cation need not exceed 10

•

To assist in locating the Pole Star, the
"Pointers" of the Big Dipper are often used as
a guide. Instructions are given in Diagram
A for proper identification of the Pole Star.

Using the angular distance of 5° between
the Pointers as a yardstick, one easily identifies

Polaris as a fairly bright star (second magni
tude ) 27° from the top Pointer at an altitude
above the north point of the horizon cone
sponding to the observer's latitude.

The Polaris method of beam ortenta t fun is
not available to observers in the southern
hemisphere because there is no accomnrodat
ing star of comparable brightness close to
the south celestial pole. One shaft of tit"
Southern Cross (Gacrux to Acrux) points
roughly to the south celestial pole and could
be used in a pinch. On the other hand , the
solar method is good anywhere in the wo rld

TABLE I L:\1T OF SUN'S :\IERIDIAN PASSAGE

Jan Fe b Mar Apr Ma y June Jul y Aug Sept Oc t Nov Dec
1 1203 1214 1212 1204 1157 11 58 1204 1206 1200 1150 1144 1149

10 1207 1214 1210 1201 1156 1159 1205 1205 1157 1147 1144 11 53
20 1211 1214 1208 1159 1156 1201 1206 1203 1154 1145 1146 1157

TABLE II DIFFERENCE OF LONGITUDE CONVERSION
(tim e in minutes )

ARC TI~IE ARC TIME ARC TIME ARC TIl\1E ARC TIME ARC TIME AHC TI:\IE AnC Tl~IE

OltOO' 0 1000' 4 2000' 8 3000' 12 4°00' 16 5000' 20 6000' 24 7°00' 28
0\5 1 1 15 5 2 15 9 3 15 13 4 15 17 5 15 21 6 15 25 7 15 29
030 2 1 30 6 2 30 10 3 30 14 4 30 18 5 30 22 6 30 26 730 30
0 45 3 1 45 7 2 45 11 3 45 15 4 45 19 5 45 23 6 45 27
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at any latitude and longitude.
All one need know is his ap p roximate longi

tude and the local mean time ( L MT) of the
sun's meridian passage. Table I lists this LMT
on the first, tenth, and twentieth of each
month. These values do not vary by more
than about one minute from year to year.
Even if the time is in error by four minutes, the
angular error of the sun's direction is only 10

•

Since our clocks are based on standard or
zone time, it is n ecessary to apply a longitude
correction, converted to time units by mean
of Table II, to the nearest standard meridian .
The stand a rd meridians are theoretically
spaced 15° apart to the east or west of the
Greenwich prime meridian. If the station
longitude is east of the standard m eridian ,
sub tract the difference in longitude in time
units between your station and the nearest
stand a rd meridian from the LMT; if the sta
tion longitude is west of the stan d ard
merid ian , add the longitude difference in time
units to the LMT, Thus, Standard Time or
Zone Time = LMT ± L ong, Dif. to Stand.
M er.

T o demonstrate the simp licity of the solar
method, two examples are chosen.

1 ) What is the standard time of meridian
passage of the sun a t Longitude 118°20' W
on J une 15?

From Table I we interpolate a value of
LMT = 1200. The nearest standard meridian
is 1200W. The difference in longitude be
tween the sta tion and the nearest standard
meridian is J040. From Table II this amounts
to 7 minutes. Since the station is east of the
standard meridian, Pacific Standard Time of
the sun's meridian passage is PST = 1200
0007 = 1153.

2 ) What is th e stand a rd time of meridian
passage of the sun at Longitude 40 ° 19 'E on
December 8?

From T able I , L MT = 115 2, T h e difference
in longitude between the station and the near
est s tand ard meridian of 45°E is 4 °41' which
by Table II is equivalent to 19 minutes. Since
the station is west of the standard meridian,
Standard Time of sun's meridian passage is
1152 + 0019 = 1211,

About one minute before the sun is due
sou th or north depending on your la titud e ,
put on your dark glasses, stand back, p oint
your antenna boom toward the sun as it cross
es the meridian, and set your direction indi
cator. It's so simple; why bother to orient
your beam at night with a fumbling flash 
light?
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CLF·401

SLF·401
THE HEAVI LY OVERCROWOED BANOS with which to
day's amateur is confronted has brought about the
development of two highly specialized audio filters
by the Selectronix Company. The characteristics of
these fil ters have set new industrial standards in
several respects:

* Skirt of tra nsition band cu t off from 6 to 60
db is litera lly five times sharper than the BEST me
cha nical or crystal filters in the amateur radio fi eld
today '

,', Insertion loss is only 3 db.

¢ The simple "speaker or phone line hook-up has
never before been part of a previous high perform
ance fi lter system.

ONE OF THESE FILTERS has been designed strictly
for CW purposes-model Cl F-1Ol. The othe r is for
SSB-model Sl F-401. Both have bandwidths chosen
to be optimum UNDER aRM CONDITIONS, 200 cps
and 1500 cps respectively. ' An "I n-Out" switch on
the panel enables by-pass ot the Selectron ix filter
when desired.

WITHI N TEN DAYS after the purchase of any Selec
tronix product, you may return it via parcel post
and receive ful l refund of the purchase price. This
offer enables you to try our filters wi th complete
confidence.

WE HOPE you will enjoy the absolute ultimate in
select ivity devices the next time aRM annoys you.

ClF·401.. $39.50 plus $2.00 postage and handling

SlF·401 .. $39.00 plus $2.00 postage and handl ing

Wri te for more in formation or order direct.

SELECTRONIX
COMPANY

1951 Selby Avenue

Los Angeles, California 90025

* Measured from audio roll off of mast reeebers af 200
cycles.
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Parallel Resistance Nomogram
Harvey 8 . Rock WA28WQ
1865 77 th Street
Brookyln, New York 1I 214

Solving for the resistance of a parallel re
sistance combination can be a tedious job,
especially if there are more than two resist
ances in the combination. Series capacitors
present exactly the same problem. The equation

is fine for two resistances, but even this
requires computation. The above nomogram
allows solution of this type of problem in
seconds, with an accuracy of 3% ( most re
sistors have tolerances of 5$ or 10$ ). In add i
tion, this nomogram can be used for any
number of parallel res istors or series capacitors.

A glance at the nomogram will reveal that
the scales are calibrated from 0 to 10. It
is very important to use resistors whose multi
pliers are the same (same number of places
after the first number) . Cases where the
multipliers are different will be explained later.
The operation of this nomogram will he best
explained by the following example.

Suppose we have a parallel combination of
resistors with characteristic numbers of 3 ,
6, 9, and 1. These could be, fo r example,
3,000 ohms, 6000 ohms, 9000 ohms and 1000
ohms, or, 30000 ohms, 60000 ohms, 90000
ohms and 10000 ohms. Let us take for our
example the parallel combination of R, =
3000 ohms, Ro = 6000 ohms, R3 =9000 ohms
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PATENT PENDING

MOBilE ANTENNA MOUNT

SPECIFY MODEL AND/OR ANTENNA STYLE
DESIRED WITH CHECK OR MONEY ORDER FOR
$8 .95 (MICHIGAN RESIDENTS ADD 4 % SALES
TAX) SHIPPED PREPAID WITH MONEY BACK
GUARANTEE. DEALER INQUIRIES INVITED.

P. O. BOX 217 ALGONAC, MICHIGAN

FOR ANY C.B. OR HAM ANTENNA
Y NO BODY HOLES ARE NECESSARY

Y FASTENS TO DECK LID IN MINUTES

Y SUPERIOR GROUND PLANE EFFECT

Y RADIATION EFFICIENCY INCREASED
100% OVER BUMPER TYPE MOUNTS

Y CHROMED RIGID TEMPERED STEEL

and R, = 1000 ohms. To solve for the eq uiva
lent resistance of the circuit : connect «3" on
the H1 scale with "6" on the 1\2 scale. From
the point where this line crosses the sca le
between these two, draw a line to "9" on
the R. sca le, Again, from the point where
this line crosses the intermediate scale (R2

scale ) draw a line to ''1'' on the R, scale.
The point where this crosses the intermediate
scale is the equivalent resistance, which in
this case is 0.6. Since each resistance was
one thousand times the characteristic num
ber, the equivalent resistance is 600 ohms.
If there were more resistors in parallel, we
would continue in this manner, always in
a counterclockwise direction .

If we were working with series capacitors
of values, for example, 3 pf, 6 pf, 9 pf,
and 1 pf the result would be 0.6 pf.

Going back to our resistor problem, suppose
in addition to the four resistors above, we
also had in parallel a 200 ohm resistor. Since
this is just like having a 200 ohm resistor
in parallel with a 600 ohm eq uivalent resistor,
we simply connect the "6" point on R1 with
the "2" point on 1\2 and read off 1.5 or
150 ohms. Doing it takes less time than ex
p laining it.

.. . WA2BWQ

The Amateur Radio Handbook
This fabu lous hardbound 540 page handbook completely
and thoroughly covers every aspect of amateur radio:
tubes, tran sistors, receivers, tran smitters, VHF eear,
antennas, sideband, FM, mobile gear, noise, power sup-
plies and much, much more. This handbook is a necessity
of the buil ding ham. Published by the RSGB. $5.50

Radio Data Reference Book
Have you noticed a basic lack in your ARRL handbook?
The RSGB Radio Data Reference Book supplies everythi ng
left out and far more. It contai ns all of the formulae
you'lI ever need in one hardbound book. Also contains
complete deslJ.n Information on RF power amplifiers, pi
nets, tanks, l it ers, antenna design charts, coil data,
math, and a tremendous amount more. You ne ed th is one.

,2.25

Order 73 Magazine Peterborough, N. H.

ATTENTION V HF'ERS
Send for a sample of the VHF'ER, the magazine for
serious VHF·UHF hams. Ideal for anyone interested in-improving his knowledge of the most interesting fie ld
in ham rad io.

Subscriptions: $2 per year
$3 foreign

THE VHF'ER
Parks Laboratories

Route 2
Beaverton, Oregon
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11 uoth er llF amplifier
fo r the 432'er in .July '64 .

RF Amplifier

for 432
BiIf Ho isington K1eLL
Peterborough, N . H.

-4_""~ '-1

Fig . l-Front " inside" v iew of rear wall
high gain 432 me Amplifier

Digging hard into the practical possibilities
of low-cost amplifier tubes for 432 megacy
cles, we found (after building an odd Jf dozen
or so amplifiers ) that well over 20 db gain is
poss ible with a 6AM4 tube at this frequency,
with a stable circuit. Including this high gain
unit, we are thus describing three 432 mega
cycle amplifiers using tubes, which should be
enough to choose from.

This one, <see Figs. I & 2 ) using a straight
~ wave line beginning with the grounded
end of the plate strap line, through the socket
pins, on through the plate structure itself,
and ending up with the top of the plate as
the hottest to rf (or op en end portion of the
line ) , seems to have more gain than the pre
vious one described in which the plate was
tapped on to the plate line. You have to be
more careful with unwanted grid inductance
though, due 10 the gain. This is the inductance
you don't want, and that you thought you elim-

inated by grounding all those five grid pins!
Also, just as a confirmation of the old warn

ing about bakelite on high frequencies, I
built aile of these units with a bakelite 9 pin
socket, Gain of about 9 db! Ugh! Nulf sed.

It really pays off at 432 to look up and get
the thin version of the porcelain sockets. This
thin version allows the socket pins to grab
the tube pins way up close to the glass.

Note th at thc plate structure of the tube
( to a certain extent) along w ith the shield of
the tube, forms a partial cylindrical cavity for
the plate cicruit.

Fig. 1 shows a view of the back wall of the
unit. In a sense, everything except the tuning
capacitor is referred to the back wall as
ground . It is hard enough to find a "ground"
at 432 megacycles, so I'm mentioning this
one . It is quite efficient also. Items needing
such rf reference to ground are: the input
jack outer conductor, the five grids, the two
heater connections, the rf output jack outer
connections, the plate line cold end bypass
capaci tors, and the tuning capacitor. This last
is actually referred to the front wall, but that
is still OK, if used as shown.

Still talking about grounding, I also used
on one of the units a socket which was
definitely not UHF. It was of good porcelain,
but the pins were qui te long. With everything
buttoned down tight I still got feedback oscil
lation at one spot on the dial (without plate
load ) . W ith all the five grids grounded, one
of them made a loop about an inch long
starting from the wall, up to the pin, and
down through the tube b ase to the actual
grid structure . This was enough to cause
the feedback. Note <as mentioned before )
this is a high gain, high Q job . Operating

. IOO V
I -.-

TEFLON
eon
TEfLON

"" "BR ASS
BYPASS
Pl..ATE

.ICc"
..1

L, • COPPER STRA P
I- Ye" LONG, TO BEND.
BEND IS 1/ 4' LONG

6AM4

c;
INPUT..,,:<

""C
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.~ ~.
~fN- __ ~ C, .I.Ce

=--"'---'--'C . = = =
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UNIVAC MAGNETI C STORAGE DRUM
Removed from equipment, approx. 100 heads, most
have mating plugs attached. Motor drive 12,000
RPM, 3 phase AC 115 volt 420 cycle. Overal l approx.
19 inches. Only a few available. $100.00

UNIVAC WIRED MEMORY PLANES
As shown, each section on plane lOx12 cores with
12 sect ions to the plane for a total of 1,440 cores.
All wiring to the cores terminated by printed cir
cuit ry to two sets of printed circuit contacts. Ex
cellent cond ition, fully guaranteed. 12 inches wide.

$12.00 frame, 10 for $1 00.00
nuArc ARC LAMP for negative making, offset plate
making, or printed circui t work. Model N·ll0 orig
inal cost $550.00. Slightly used, good shape. light
intensity 7,200 foot candles at 3 feet. Color temp.
7,000 0 K. Spec sheet available fully detailed with
picture. Ideal for photographic pr inted circui t wo rk.

$150.00
TRANSISTRON TRANSISTOR BONAN2A

An except ional assortment of Transistron factory marked material. Most of these sell for over $6.00 each.
Your choice of the following at only 75c each or $7.50 the dozen. Fully marked wi th 2N numbers, long
leads. All listed are 2N numbers, we left off the 2N to save space.
339 • 340 • 341 • 342 • 343 - 497 • 498 - 547 - 549 • 550 - 551 - 552 - 706 . 728 729 · 735 
736 - 740 - 754 - 755 - 839 - 840 - 841 - 842 - 843 - 844 - 845 . 1055 - 11 16 - 1140 - 1206 - 1207
- 2040 - 2041 - 2427

MESHNA
19 ALLERTON ST., LYNN, MASS.

Meshna's new Spring catalog now ready. Send 20c
for yours before they are all gone.

All Material F.O.B. Lynn, Mass.

THIS BACK WALL 6AM4
IS 4 - 112" LONG

BY 1-5/8" HIGH

Fig. 2-Top view, 6AM4 high gain wide
range 432 me Amplifie r
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from under 400 megacycles to over 475. This
can be trimmed later if you wish. No oscilla
tion occurs, even with the over 20 db gain.
The nice thing about this much gain is that
you can throw away some by overcoupling the
output circui t if you want to. for greater band
width. Co does this. Co is a smaIl copper tab
about ):! inch long soldered d irectly to the
output jack center conductor. It lies Hat
against L1 , which has Teflon tape over it at
this point, and can be bent closer or further
from L 1 as needed. This adjustment depends
on mixer loading, cab le, etc.

T he high Q of this circu it should keep out
lots of unwanted signals. Don't forget 70
more Tee Vee channels are coming upl And
all of them above 4321

The plate re turn or B plus bypassing, has
now become a "science" here. A thin brass
plate about l: inch by one inch is bolted onto
the wall, with Teflon between. Then four
1000 mmfd discs are soldered on. These
must he the smallest you can get that will
take 250 volts, and the leads must be about
1/16 of an inch long. No morel

Just a reminder here of another tube choice,
the 6AN4 job, also in 73 Mag, So now you
have a choice of three amplifiers for 432.
Solid state ones being written up also. More
coming. . . . KICLL

,
"'--THIS WAll IS

3· 112" LONG

PlATE PIN
NO 5 , ~YLON TEFLON

, RF CUT , SOLT TAPE

---- --J BRASS-----.3- CAl '"-;~____ I ~ PLATE
SOLDER

/ HAMMARLUND
MAC- 5

TUBE
SHIELD

.,~

"'C ,;x:. so}
CATHODEj '--<

PI ~ NO.2L
THIS SHIELD GROUNDED
(SOLDERED) TO THE BAC t<
WALL, BASE . FRONT WALL ,
SOCt<ET CENTER PI N. AND
SOME GRID PINS.

without the plate load is, of course, done
intentionally in order to find the feedback.
With the over 20 db ga in, this means that one
microvolt coming back to the grid circuit
(supposedly grounded ) can produce over 100
microvolts in the plate, etc., etc. The remedy
was to strap over all the grids. Better, of
course, is a thin UHF socket.

The results with this amplifier were worth
the effort. A good tuning range is obtained
with (for this frequency) a large "store
bought" parallel tuning capacitor, running
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The National HRO-SOO
Wayne Green W2NSD/l

Perhaps I'm not the best person in the world
to test something as expensive as this. \Vhen
the original HRO came out some thirty-odd
years ago I looked at it with awe and longing.
By the time I fin ally could afford one they
were just a little out of date . . . about two
years ago.

But here I sit, through the kindness of Na
tional, with an HRO-500. True, it has to go
back, but in the interim I will be able to men
tion to a few hundred fellows quite casually
that, yes, I'm using th e 500 here.

The more I use the 500 the more convinced
I am that all ham receivers will eventually
have to adopt the one kc per division type of
tuning. The old HRO had that on some bands
. . . as did the ;-.IC-lOI, and it is awfullv easv. ,
to get used to. Coll ins cottoned on to this idea
too.

The 500, being transistorized, snaps on im
mediately when you fl ick the switch. I like
that. It gets me on the air a lot more than
when I have to turn on my receiver and wait
for it to warm up so I can hear what is happen
ing. Perhaps I am more impatient than most
people. Of course not only is the warm up
period almost instantaneous, so is the warm up
drift period. Brings to mind myoId SX-28,
which used to drift about 50 kc on 20 meters
as it warmed up to its task. \Vhen I remember
that, I guess I'm not quite as furious over the
garbage eating W2 that borrowed it one day
and proceeded to sell it and pocket the money.

The general coverage receivers that I've used

80

in the past were never quite adequate for
optimum ham band usage .. . the 500, which
tunes continuously from 5 kc to 30 me, seems
to sacrifice nothin g for this flexibility.

The most unusual aspect of the 500 is the
frequency synthesizer which permits you to
tune any 500 kc segment of th e five band
sw itching bands. The basic bands are:
0-1.5 me; 1.5-4.0 me; 4.0-10 me; 10-20 me;

20-30 me.
As vou tune the synthesizer the fi rst numbers. ,

of the frequency you are tun ing light up over
the dial. The PW dial is calibrated to one kc
and the 10 kc readings are indicated in the
P\V windows. By the way, one tum of the
outside PW knob equals 10 kc, which makes
tuning in QR~[ a snap, though it gives you a
bit of a workout when you swing from one end
of the band to the other. I think they said
something about twelve feet of bandspread
. . . th at's about right. The result of all this is
that you have sixty bandspread bands you can
tune, all with one kc per dial division . . . and,
thanks to the synthesizer, you don't have to
have sixty crystals to do it.

While the 500 cycle selectivity position is
fine for CW and the 2.5 kc position is great
for SSB, the receiver does have a 5 kc to 8 kc
position for "hi fi " listening or, 1 suppose,
multiplex RTTY or something.

Those of you who have used the 75A4 or
the 2A receivers will apprecia te the value of
the passband tu ning on the 500. This is won
derful for SSB and CW work where QRM is a
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?roblem . . . something not altogether foreign
:0 our amateur bands. Another handy gadget
.vhen the interference piles up is the "Rejection
rune" control which swings a deep notch
(50 db ) across the passband for you, removing
aeterodynes.

The Automatic Gain Control system keeps
:he outp ut steady within less than 10 db with
I variation in input of from 5 to 50,000 micro
zolts: There is a lso an adjustment fo r matching
he action of this circuit to various levels of
»ickground noise.

The S-meter is calibra ted accurately. Who
mows what will happen to us when we can
relieve S-meters. Imagine the impact on DX
tations when you tell them what their signal
trength really is! I've been doing this and for
orne strange reason many of them have taken
. second look at their S-meters and lowered
ny signal reports. Hmmm. Honesty is the best
iolicy and the 500 is honest.

Another nice feature of this receiver is that
t will operate directly from a 12 volt source if
-ou want to use it in the car or on a trip. The
:00 rna that it d raws doesn't even strain a
mall lantern battery . .. imagine, you can get
ar away from all line noise and hear what a
adio should really sound like.

Oh, there are a lot more interesting features
o the 500, but if you go out and spend $1300
or a receiver you certainly want to have a few
urprises waiting for you .

1 dunno who is responsible for making the
IRQ-500 look so good, but they should get a
aise.

Autronics Corporation
180 North Vinedo Avenue

Pasadena, California

issue

$ 22.50
$ 17.50

New with tubes
Used with tubes

ARROW SPECIALS

Panadopter- IP69CI ALA2. See June 1964
of 73 .

*TWO·WAY*
COMMUNICATION CRYSTALS

AMERICAN CRYSTAL CO.
PO BOX 2366 KANSAS CITY, MO.

BUDDY NUVISTOR PRE·AMP
2M - $9.95 6M - $8.95
* Increases sensitivity up to 20 db.
* Small size 2 x 2'¥s !l fits anywhere* Completely wired and assembled

* Reduces images
* Improves selectivity
* Simp ly installed
* CB model $7.95

HYE-QUE ANTENNA-FEEDLINE CONNECTOR
New '- In- I molded plastl e_and_melal
fltt lnl proyldes: eou feeder eonnee
Uon. heavy eepper leads to elements.
antenna cente r support. H~-Qu. I
Connedor fi ts standard PL2 59. Rein_
foreed. weather protected. ultra.effl.
etent. At your ham Itore. or $2.95
ppd. Co mpanion Insulaton. 2 for sse
ppd. Includes complete Ind roet !ons.

BUDWIG MFG. CO., P.O. Box 97, Ramona,Ca lif. 92065

\\'2:-\50/1• • •

Collins- Sing le. Side .Bond mu lt ip lex g~~rator ':Is
ing mechcnicot filt e r F84Z- 2 or simila r. W it h
schema tic and data. $22.50

$3.9S
IB37 . New,

$3.95
$12.95

Si licon Controlled rectifier GEC40 B. 25 a mp. $ 3.95
Si licon top ho t . 600 8iV-2OO mo. $.39
Selen ium rectifier . 3 v-I amp. $.49
Selen ium rectifier . 52 v-2 amp. $ 1.79
Diodes--ossorted----oll new. 10 f or $1.50

2 C39A-Trip ler cavity-less tube.
250O-Ca vity tuner for IB40, IB43 and

less t ubes.
4 16 B-Co vity complete wi th 41 68 tube.

APX6- Tra nsponder for 12 15 mc. Excellent less
tubes. 40#. $7.95

Nicad Batteries
1.2 v-4 am p hour capacity. $1.49 per cell.

Battery o f 24 per a bove in meta l conta iner $31.00
1.25 v -20 a mp hour capaci ty. $ 3.75 per cell.

LM-Frequency Meter 125 to 20000 Kc-Complete with
original Calibration Book in excellent condition. $47.50

ARROW SALES-CHICAGO, INC.
2534 S. M ICHIGAN AVENUE

CHICAGO 16, ILLINOIS
Send for Cotolog # 13 1- FREE-

• • • •now . . .

"OK on th is being your 4 96th skip contac t
on CB, OM. We do QSL .. . os 0 matter of
fact, I'm ma king out a ca rd for yo u right

"
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a dvi sed by my lawyer s t hat
don't you ever pr oofr ead y
ar~ b;.:.;lt~ t f "r~C::::! and
th~:Mh~ _u~~l~ for
have no other r ecourse but
should be tarred and feath
Dear W ayne:

I n r eference t o the June issue of the 73 magazine,
L ett ers, portion , m any of us of t he Yakima Amateur Radio
Club , have read the letter from the person who cans him
self t he Yak ima H a m, and wi sh t o st at e the following:

F irst , a per son who uses such words as hell, you nut,
and etc., apparen tly does not have any other way t o express
h imself.

Second , we feel sure that t he said letter would never
have been approved b y the club , while we m ayor may not
agree with statements yo u have made in t he past .

T hird , we strongly feel tha t anyone who does not have
the decency to sign his name to a letter, should not be
a llowed to have the letter published . A s, even in court, t he
one has the right to fa ce his accuser.

Four th , t o ou r k nowledge, no so called CHECK has
been made on yo ur so called charges .

Garrett D errey W 7ZMS, Pres.
Yakima Amat eur Rad io Club

P .5 . T h is letter has been read and approved by the Board
of D irec tors of the Yakima Amateur R ad io Club.

1. H ell nut, etc., are ex/J reSJive. 2. T hank you. 3 . Signed
or unJigned the chap who tent the letter hal a view which
lhould be considered. 4, Ch eck the "charges" and lee if I' m
lying, Many others have verified every statement that I have
made,

D ear W ayne:
I just don 't understand how a person t ha t can put out

such a wonderful t echnical ma gazine can be so fa r o ff
base in the fi eld of amateur rad io politics I R eferring to
your J une ed itorial I can agree with only a very few of
the points you are trying t o make, I do not feel ou t of
line in mak ing these statement s becau se in all my conver
sat ions with other hams t he majority of them feel the same
-c-i,e. that you are som e kind of nut ! I

At a recent club meeting there wer e over 85 m embers
present and Docket 15928 was d iscussed . T here was no
host ility t o it at all. W ith t wo exceptions most people
appeared t o accept it. T he Call Letter changes and Advance
Class Downg rading were t he only exceptions, T hey d idn 't
feel like the ARR L had pulled any k ind of swindle. From
monitoring many QSO's here on t he West Coast I get
the impression that the g reatest majority of t he people
feel t he same way.

Now the question is- a re we out here on the W est Coast
getting an incorrect picture of the overall opinion-or are
you indeed " some k ind of nut"?

I certainly don' t like you to be t he spokesman for the
group if you are not r efl ect ing t he true p ictu r e.

P lease take stock of this t h ing again, are you just trying
to sell magazines or are you tru ly doing the best thing for
amateur radio?

Ed M unsell W 6P CP
L os Angeles, California

D ear Wayne:
I would like to see you champion some C\V privileg-es

on one or more of the low bands for Technicians. I t seems
to me this goes along with increa sing the Novice t o two
years and incentive licensing. D espit e the FCC's intent, t he
Technician license has become an in termediate step to t he
General. Now it is extremely difficult to improve one's C\ V
(on the air) on the V HF frequencies alone.

John O t t K9AHX
L afayette, I ndiana

John, when lomeone comes up with a good reason why we
Ihould continue the CW tess, I might go along with you .

Dear W ayne,

Got to looking at A R R LI Q ST leadoff idiot orial in April
Q S T . T h is is p robably t heir A pril fool item. It does not
flatter those that read it. L ike "In fa ct, by the power of
his ballot, t he member can req uire that his represent at ive
take t he time and make t he effort to become adequately
informed as to m embership needs and desires. "

L ike Mort K ahn didn't do for the last few years of
his direct orship, ma ybe ?

\Vonder what you can make ou t of t his :- 1 wrote D ick
Bald win some t ime a go and getting a reply was startled
to note that he was now "Assistant General M anager ."
T h is got me to t hink ing ••. went th ru QST 's back t o
mid year of 63 (l t h ink ) and he was st ill listed in Q S T
as Editor, but not A. G. M. for J une Q S T of said year
(J une mag going t o p ress sometime in mld-Ma y I reckon)
... but look ing t hru lat er issues fou nd that t he swi tcheroo
t ook pla ce in 2nd half of said year . _ . got to look ing u p
t he minu tes of ARRL Bor ed of Dir ectors, also E xecut ive
Committee minu tes (as r eported in Q -ST ) but no informa 
tion . L ooked up all notes about changes in staff (Pa r en
thet ical thought: did you ever not ice that they tell of u p
ward changes in their staff, bu t seldom if ever tell that J oe
Bloug h left t o go to work elsewhere f)

A nyway, I looked all around in those "Hap penings of
the month" a nd while t hey repor ted about some office
clerk going u p by half-a-notch , no news about D ick Bald
win and h is elevation to AG),L I responded to D B' s letter
by t he wa y & offered up congrats upon his elevat ion to
heir-apparent status & asked " when did it happen ?" but
he was mum abou t th is 110% . Hmmm • . . I wonder . . .

Wrot e to L eague a month ago. Said please send annual
report (COpy or summary) so I can see how we're doing.
Got r eply as follows: "Dear 0 11 : E nclosed is ou r state
men t for 1963. T he 1964 one is now in the works, but
won' t be available un til a fter the annual meet ing of the
A R RL Boar d of D irectors in Ma y. 73, Gary L . Foskett,
\VI E CH Assistan t S ecretary" I responded last week , bU1
I felt t hat ma yb e you could put th e thought t o greater
function. I commented, in effect : Thanks, bu t I st ill
would appreciate a copy of the 1964 annual r eport. ... 1
own stocks in a couple small corporations, belong to 2

couple of frate rnal & charitable or gan izat ions , etc. and
t hey all depend upon my interest and con fidence in their
operations for my cont inued support, With annual report!
coming out in June ( After B oD annual meeting & ap
proval, plus t rip to printer s) when everybody's t h inking
of vacat ion, how can the typical J oe Blow League mem
ber t h ink intelligently with 6 month old information (ever
if bona-fide)?? In short, how can the gUYI in the Leagul
tell the Directors what to do in the year ahead, if the HG
gang laYl you can't have 64 report until mid-65, after thl
Board meeting? I n newspaper game, say ing sez: "Noth ing
so dead as YDA's news. " So ... get yo ur hot r report s
here fellows , get em 150 t o 180 days old t !

Got to t hink ing , it m ight be advisable for some righ
teous-Iooking member to inquire of ARRL, " Kin I se t
yo ur contr ibution books for the new Bldg Fund?" ]
wonder who these wonder ful gentlemen were who prom
ised to pony-up on the 2· fo r · l offer. You know, if th r
ARRL put up 10 K bucks more, the "mystery do nor'
will put up another 10K. W ho could the mystery donor:
(mystery sponsors) be?? T hey say he who pays p iper
calls honorable t une . . .

Firmly believe that yo ur editorial balance is very good
I sense (maybe wrong) that the average g uy won't takl
too heavy a diet of criticism, even tho it 's 100% right
That's human nature for you. L ook what tl-e E nglisl
people did for W inston Churchill. H e d id everything righ '
most of the time during \V\V 2, bu t the Br it ish voters stil
" turned him out" at the polls in '46, or rather the part)
he headed. H i.

Bel ieve strongly that your main rock-of-support is [r
having an excellent t echn ical journal . . . keep the F I
techn ical stuff flow ing & you'll see that the readers wil
not object t o your continual fault-pointing !

I apprehend-from reading between the lines- that t h i
must have been your decision already.

N eil J ohnson W 20Ll
T appan , N ew York

.. " U A I"A 'T' " ''



TS 418A 400- 1000 meg signal generators, AM, PM or CW emission
Baird Atomic 162 Glow transfer counters .
Ballantine 300 Voltmeter .
Mill ivac MV- 17C Voltmeter I mv-l OOOV .
Dumont 304A scope with 264B voltage calibrator .
Lambda C-28 1M 125-325 v , 200 ma .
Lambda C-481 M 125-325 v, 400 ma .
Lambda C-881 M 125-325 v, 800 mo .
Elect ronic Measurements 235AM 0-600 v, 0-500 ma .
Electronic Measurements 234AM 0-300 v, 0 -500 mo .
Elect ronic Measurements 204AB 0-500 v, 0-300 ma .
DuMont 404 Pulse Gene ra tor 0 .05- 105 mic rosec .
RCA WV 84A DC Microammeter without botte ries .

$325.00
$100.00

$60.00
$75.00

$100.00
$60.00

95.00
125.00
225.00
125.00
100.00
175.00
$30.00

TS-497B 2-400 Meg Signa l Generator with manua l $225.00

Tekt ron ix 514D Scopes . . . . . . . . . . . . . . . . .. $275.00

All equipment used and surplus, in good condition .

Orders FOB Camb ridge, Mass.
Sorry we do not issue catalogs or list s

ELI HEFFRON & SONS, INC.
321-329 ELM STREET CAMBRIDGE 39, MASS. EL 4-8S72

ARRL VHF Manual
I just received a long awaited copy of the

ARRL Radio Amateur's V .Il .F. Manual by
Ed Tilton WIHDQ . It's q uite a bargain-over
325 pages for only $2. The book is written par
:icularly for beginners, so it's perfectly under
.tandable, but contains plenty of interest to the
nost advanced VHF ham as well. The first part
)f the book gives a brief history of VHF ham
ning and a discussion of the capabilities of the
vHF bands. Then chapters are devoted to
.heory and practical construction of receivers,
-onverters, preamps, transmi tters, antennas, test
equip ment, etc. Most of the projects and in
'ormation in the book are adapted fro m QST
u -ticles ( In fact, the extensive bibliography
[oesn't even hint that other electronics mnga
sines exist ) , but many of the projects are new
md interesting. I have a few small criticisms,
.uch as the scarcity of transistor projects and
he great amount of space devoted to con
lensation of the recent QST art icles on UHF
mlse systems in contrast to nothing practical
m the simple duplex system that is more likely
o appeal to beginners. Antennas seems to be
h ortchanged, but the 73 V HF Antenna Hand
wok will take care of that for you.

But these are minor criticisms. All in all, it's
m excellent book and one that every VHF'er

and prospective VHF'er will want to have. The
newcomer will find that it contains a tremen
dous amount of practical information. The 010
time will find some new projects, valuable
reference and lots of opinions to argue about in
time-honored ham fas hion .

. . . WAI CC II

r (

/
" .. . and dear, Radney's been the best little boy .
He went into your hamshack three hours ago to
pla y and I haven 't hea rd a peep from him s ince."



Letter fro:rn. Gus
B hutan . J un e 13, 1965

This is being written on my last day in Bhutan . D uring
the past 5 months I have been in to A L L the AC areas.
I have had ( without count in g them exactly) over 30,000
Q S O 's on th is tr ip, over 5,000 from AC3 and about t hat
same number from AC4. O ver 2,500 QSO's from each A C
spot. If anyone needed AC spots for a new one I surely
hope that they ha ve worked me b y now. With th e t otal of
something like 20,000 or so QS O on my fi rst stop here
a few years ago, the total is now something like 50,000
QSO's from AC lands. I believe I have had more QSO's
fr om A C land than I have had fr om W4BPD I

T want to tell you of operating here. This is certainly
the hardest spot in t he world t o work the USA. W4 th is
time was t he hardest place to Gsa. W 8 was second hard
est , then the rest (starting with the easiest): \V6, \V7,
VE8, VE7 , W2, Wl , W 3, VE2 and 3, W 5, W 9, we. It
was not due to the fact that I was not on the air, you can
bet your last buck I was there tryin~ my very best to open
un the band. Every OIl,V I was on starting at 2300 until
0330, then again a t 1100 unt il 1830 GMT or un t il the
band folded up complet ely. Bo ys, it was not M E , it was
condit ions. I tried my very best to dodge what QR M I
could. T hose commercial RTTY stations on 14035 and
14065 caused me lots of trouble but I would try and
sneak as close to t hem as poss ible, usually jus t below them
a kc or two. On this portion of my trip I was stuck with
transceive. I altered a transceiver here by addin,ll" a small
t rimmer condenser to it so I could tune about 12 kc he
low my operat ing frequency. It worked fairly well , but
was NG to work the boys in the USA ssb portion. I did
have an old beat-up B C-348 that I had pepped up some
what and this was used when I worked the ssb boys . T he
best frequency seemed t o be around 14101 or another fair
frequency towards t he end of my stay was around 14135
to 14140 kc. Dur in.':" t he past week or so I have had t o
stop trying t o work the USA boys on ssb because t he
power transformer went up in smoke in the B C-348. I
have found t ha t this 50 cycles g ives a reg ula r power trans
former a fit. I suppose if the r i~ I were using was operat
ed as a regular ham would operate it, maybe 3 or 4 hours
each day , it would be all OK for a lon g time. B ut when
you operate each day 4 to 5 hours in the morning and
then again 9 t o 10 hours every n ight, and 50 cycles (may
be even 40 cycles-they do this to con serve petrol) then
you can expec t t h ings really to heat up--and brother t hey
DO. After t he first 2 hou rs you can't hold yo ur hand on
the power transformer- I don' t see how it t akes it. O f
course, I t u rn the rig off everyt ime I ge t a chance, even
when I say Q\VC one boys, or gas in putt-putt, or chow
time. If tu r ning it off these few minutes cooled it down
I certainly could not feel t he d ifference n UT theoret ically
it should-so I did it every chance. Maybe t he one in t h is
rig is fire proof ! You should see this poor old IIy Ga in
model 14AV Q antenna I have. T he boy s ou t in Lincoln ,
Nebraska made th is one up specially for m e, the ma ximum
leng th of any por t ion of it is abou t 3 feet, with every sec
t ion slipping into the next sect ion. T he spot t o stop at on
each sect ion was marked with a M arkall. T bia one no w h as
gone up and down I suppose 20 or more times. It's been
mounted many d ifferen t ways , on many d ifferent supports:
it's had a real beating, let me tell you. Usually the support
is a big . bamboo pole about 60 or more meet h igh. T hese
bamhoos when they are green are q ui te heavy. T he people
who help me put it up usuallv. cannot speak E nglish, they
have had no experience a t all in putting up or tak ing dow n
poles , so about 25% of t he time they will let th e pole get
out of con trol, especially while t aking it do wn , and t hen
it's slam-bang and the whole works fl at on t he g round. It's
murder to the antenna : it' s been bent (a few t hat will
never come out) , the t raps are pushed in : in other words ,
it's a MESS, the darn t h ing st ill works F B and t he SW R
is still very, very lo w. It works a lot bett er than it looks.

Something I just cannot understa nd is why at almost
every place I operated that it's very easy t o work the \ V2
boys . If you take a map of the world and look at it and
place a circle around \V2 area and another around the
A C a rea all yo u have is t wo small dots a ll a map. Can
anyone explain t o me why it was possib le to have Q SO's

with just t h is W 2 area withou t any d ifficulty at a l1, prac
tically every day? D o you t h ink maybe that the W 2 boys
have a better organized g roup to hunt the D X and a bet
ter system to alert t hem to the fact that DX is on and
comi ng t hrou gh on such and such a frequency?

On this trip into the A C lands I got t o know the people
a lot better a nd really saw the country. T hey have lot s of
strange cus toms up t here. W hat do you t h ink of t rying to
chase evil spirits or devils out of a power plant by burning
yak butter lamps in each corner of the room : burn ing all
kinds of very bad smelling th ings all a ro und the power
plant and t hen pounding on t he plant itself, then praying
t o it sprawling out fla t on the floor? W ell I have seen t his
done' and many many more such things are done in AC
lands. T his appli es to transmitters and receiver s also. After
seeing and hearing of such things t hey begin t o get you
down and it looks lik e a lost battle when you are doing
your very best to assist them in ge tting things re pa ired
and in good worki ng condit ion.

I found a few very fine spots to operate from up there.
T ake A C8 area. Y ou come into a big wide va lley t ha t 's
about 5 miles wide. R ight in its middle there is a hill
about 2.500 ft. high with no t r ees on top at all . You climb
up there and then pull out your compass a nd B O Y oh
B OY the valley r uns exactly N O R T H and SOUTH ,
which is in t he exact direction for the USA, either by
Short Path or Long Path . There a re any number of spots
here and there you come across. W ell, it's 9N111M land
next fellows, and after that , plans are not definite yet.
Sure hope to work you all from every spot even if you
don't need it for a N E W O NE I I like lots of QSO's!

VHF
Bill Smith K CER
1301 Churchill Ave.
Sioux F alls, S. D .

Last month I said that we would look at circular polar
ized antennas this month. Unfortunately, a heavy work
load and never-ending weekend rains have preven t ed raising
the antennas. Will try again next month.

F rom my part icipat ion in the A RRL J une VH F con
test, it seems that six meters was open for all areas of t he
country, far different from last year. T h ere should be
some excellent scores.

Tropospher ic condit ions are fi nally starting to come
around in the midwest. The large stationary front which
brought rain and devastation by fl ood wa t ers in Colorado
during the third week of June led t o the fi rst trop e open
ing in t he midwest since J anuar y sixth. Stations in South
D akota and Minnesota worked south to T exas, east to
A rk ansas and all point s in be tween. K 5WXZ, W 5AJG
and W 5J\VL put good t wo meter signals into the upper
midwest boosting' states- worked totals. Th e signal levels
were not especially strong but they were in for parts of
th re e days. B etter star t wa tching the stat ionary fron ts
from now until lat e September.

Sam and H elen H ar ris (W I BU , WIFZJ, wnrovi
have moved t o A re cibo, P uer to R ico, where Sam will be
work ing with the 1000 foot r eflector. KP4BPZ was t c
have been act ive on 432 me moonbounce July 3. A nother
test is scheduled for July 24 beg inning at 1110 G M T witb
a t wo minute C\ V CQ on 43 2.000 me. The test will la st
for just over t wo hours with calls being accept ed between
432.010 and 432.1000. SSB may also be tried. No twc
met er opera tion is planned. Sam said here in S ioux Falls
dur ing- the April meet in g that he doubted that K P 4BP2
would operate on two because of the incon ven ience if
moving equipment , etc.

On the west coast W 6DNG is continuing h is 144 me
E'ME ( E arth-M oa n-Earth ) skeds with O H I NL anc
U A1D Z. Several of the west coast gang have repar tee
hearing the UAI calling Bill.

M ore re po rts on O scar III have been received. Oscar i!
st ill sending back HI' s erra ticly as the beacon goes on anc
off depend ing on t he charge of the solar cells. T he O scar
Association st ill would like your report if yo u haven'!
sent it in .

WIQKA and W IDU B in Nashua, N . H ., have beer
running some in teresting tests on 2415 me. They are threr
miles apart, but have b een bou ncing C\ V pulses signal!



CA L L- LETT ER SIG NS
Order you r call In neat

a -r ncn dle cut letters
wH h base. J ust r ight for
t he shack. You assemble
-e-Lettera : 3 /32" sliver
sbowcerd stock. Base :
g at tn fi nish black plastic.
Price $ 1.50 postpaid

GI FT SH OP
Box 73

Northf ield. Oh io 44(167

INC.
Dept. 7 38

Phone CA lumet 5- 128 1

OUR GOAL: TO HELP YOU BUILD A TV CAMERA!!
(For less than $40)

Enioy the fun of building your own L IVE TV camera.
.l\Iost of the components can be fou nd right in you r
own junkhox. We furnish only the hard-to-locate parts
and easy -to-follow const ruction plans. INTERESTE D??
Send l O¢ for more info.

Box 396 ATV RESEARCH So. Sioux City, Nebr.

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

VH F- UHF

R.W. AUGUST BARGAINS
LM·21 FREQUENCY METER- Late type , Reconditioned & Re

calibrated. With crystal, New Ca l ibration book & power
plug. $" .00

OIL CAPACITOR- For KW Power Supply 25MFD; Westing
house, Inerteen fi lled ; Rated 2500vDC. Will handle
4000vDC at lamp safely & up to 5000vDC at lamp or
less in an emergency. Ship wt . 32 lbs. BRAND NEW

$12.95
BC·1366 CONTROL BOX- Ole cast case 5% " x 3" x 27"

with phone & mike jacks, vot . cont rol & rotary switch•
New 59c each 4 / $2.00

BC·454 VARIABLE CAPACITOR-Three Gang, 25-147mmf .
per section wi th geared drive. BRAND NEW $1.95

902A CRT 2/-Takes octal socket, 6.3v Fil & up to
500vDC Max . Only 71/4" long. Xlnt fo r Rtty or modula
tion monito r. BRAND NEW $3.95

MOTOROLA CRYSTAL OVEN-Takes one cryst al in HC -6/ U
holder. Ope rates on 12vDC. Used good. $1 .50

MOTOROLA 2M WB fM MOBILE TRANSCEIVER-144·174MC
10-15 Watts . FMTRU·40V, 12vDC Used good less vibra
tors. $39.95

WRITE FOR BULLETIN # 42- LOA DS OF BARGAINS

Converters and Preamps for 50 thru 432 Me.
Write for literat ure.

Send for a sample copy of the VHF'er, the
only magazine fo r VHF and UHF hams.

Parks Electronics, Rr. 2, Beaverton, Oregon

R. W. ELECTRONICS,
2244 Sout h Michigan Ave.
Chi cag o, Illinois 60616

• • • K¢CER
--------'-----

• SEMICONDUCTORS

INCENTIVATE!
.ubscr ibe to 73 - $4 a year from 73, Peterborough, N. H.

Paul F r anson WA XCC H
Peterborough, N . H .

As promised last month, here is a q u ick look at t he most
ommon par am et er s t ha t transistor manufacturers use in
atlng their tra nsistors:

T he maximum voltage that can he applied between
lements of a trans istor without risk of damage (breakdown
oltage):

BV CE Collector to emitter with t he base open (not con
eeted to anything) . Sometimes called BV CEO.
BVCES Collector t o emitter with base shorted to the

nitter.
B VCER Collector to emitter with a resistor connected

'om base toemitter.
B VCB Collector to base. Sometimes called B V CBO.
BV EB Maximum reverse voltage from emitter to base.
The B standing for breakdown is often omitted if there
no possibility for confusion in specifications.
Io Collector curren t.
P T T otal t ra nsist or po wer dissipat ion.
ICBo Current leakage bet ween collector and base with

re emitter open.
fab F req uency at which gain in common base config-ura

on drops t o 70.7% of that at a low frequency (usually I,. )
fT Gain-bandwidth product. F r equency a t wh ich the

rrrent ga in drops to one, i.e. no longer amplifies.
fMAX Maximum frequency at which the transistor

rcillates.
Some of these can be a b it tricky u n less you know how

, in terpret t hem . Y our best bet is t o u se t he specification
reets that you can get from the manufacturer or d istribu
r. These spec sheets give typical circuits, noise figure,
.ssihle Rain, power outputs, etc., depending on t he use
e t ransistor is t end ed for.
A new R CA transistor of considerab le in t erest is the
~3866. I t 's a si licon N PN t r iple-d iffused planar trnnsis
r wh ich provides considerab le power ou tput at V HF
rd U HF with a r ea sonable p r ice. It will pu t out as much

two watts on two, and one on 432. Even m or e impor 
nt , one watt is possible on t wo with 18 d b of Rain. O n
2, gain is abou t 9 d b for one watt out. V eER is 5S volts,

the 2N3866 is ok fo r a utomobile AM service, t houg h
s cu tting it close. P T is five watt s. P r ice is on ly $4.95
19 ly, considerab ly less t han previous transi stors with
ese specs. \Vrit e R CA Electronic Componen ts and de
res, Commercial En g ineering, Sect ion 738 , H arr ison,

J ., for spec sheets on the 2N3866. M ay a s we ll g et
e on t he 2N3478 .....hile you're at it.

)ff P ack M onad nock M ountain (23 10 feet ) for a 48 mile
otal path . WIQKA says that the signals wer e abou t 30
Ib above the noise us ing modifi ed APG·5' s (2 C43 oscil
ator ) into four foot d ishes at both ends. B oth a lso used
.uperhets with I N 21F mixers, 6CW4 cascode if prea mps,
nodified APG-5 local oscillators, four stag e 6A K5 if
rmplifiera and threshold detectors a la K l JIX.

Don't forg et t o send in your r eports on inter esting
.ctivities.

. . . WA 1CCH

/lodeI 14 Transmitter Distributor with synchronous motor,
rllde base and two instruction books. Brand new in
Ir iginal case. _ , . . ,.... .. . . . . . . . . $70
Usa model 14 typing renerteraters synchronous motors
'or model 28, power supplies, et c. Send for free catalog.

ATLANTIC SURPLUS SALES
250 COLUMBIA STREET
BROOKLYN, N. Y. 11231

PHONE 212-855·7607



Continued from p. 4 .

that jazz you should ask around a little bit.
Perhaps I am more in touch with this than
many of you, being an editor, but surely you
know that the first working parametric am
plifier in the world was built by WIFZJ on six
meters. Read Scientific American . . . or read
the article I ran in CQ b y Sam at the time.
Everyone thought it was a humor article '"
imagine, a receiver using a UHF pump oscil
lator . . . how ridiculous. Another even more
recent fi rst was the K2TKN Flying Noise Lock
receiver which was a breakthrough in under
the-noise detection. This was in 73 first. Many
of KI CLL's UHF techniques are finding their
way into commercial applications. The RTTY
gang have advanced the design of converters
considerably during the last few years and
many of the current commercial designs are
right out of 73.

When the ITU wanted to conduct a propa
gation study of the world who did they turn
to for facts and reports? The hams, of course.
By the way, if you 'd like to help with this
project just drop a letter to OKIWI, Propaga
tion Study, ITU, Geneva 20, Switzerland .

Have I covered all of our so-called bad
points? Isn't it about time that the League
stopped poor-mouthing h am radio and spent
some time and maybe even a little of our
money in promoting us with the F CC? The
FCC has no way to get a broad picture of ham
radio . . . they get the TVI complaints '"
the petitions ... the bickering letters . . . the
grumbles. Sure, they read about our great
work in Alaska. Rut thev don't read about the
hundreds of other public services that we
accomplish. The FCC doesn't have a news
clipping service to let them know all the things
we are doing to help all over the count rv . ..
they don't see the hundreds of reports that
come into League HQ on our successes. Isn't
it about time they got a truer picture of ham
radio? Isn't it way past time?

Refore we let the FCC make major changes
in ham radio we should take the time to see
just what is really necessary. Write to the F CC
and ask them to extend the fi ling time on
Docket 15928 until January 31, 1966. Let's
have some time to work out our own future
instead of plunging into massive call changes,
new exams for everyone, 20 wo rds per minute,
wholesale changes in most of our bands, etc.

I make a motion that Herb Hoover find ou t
what ham radio is like in this day and age and
then that he go to Washington and visit the
F CC Commissioners and staff and tell them
what he has fonnd so we can get out of the
trouble we are in. Herb will get to J...1l0 W ham

radio by spending about a month on twenty
and eighty meters, several hours a day, plus
some time on six and two, and don't forget
a little 160 and 40. Ten and fifteen probably
won't be open much this summer. Now, about
1000 QSO's later, he should zip down to
Serrana Bank with W A6WTD who has a li
cense and is looking for company and taste
DXing from the OX viewpoint for a few days.
Next he should bone up on some tecbnical
topic and visit about ten ham clubs giving a
technical talk ... and not the usual apologies
for 499 and viva ARRL speeches. Then he
should try to grapple with the appliance oper
ators as they pop technical questions at him.
A one month subscription to a newspaper
clipping service will round out his portfolio
and he will be ready to answer every critical
question the F CC can ask. By the time he is
through 15928 will be in the wastebasket
where it belongs.

Things Are Good
Lest we get too wrapped up in our little

problems with the FCC that the League has
visited upon us, a look at the prospects before
us is in order. I think we will get our license
problems straightened out all OK . . . so what',
cooking elsewise?

432 More and more activity on this band
The advent of low cost front end transistors
will, 1 think, revolutionize this band. Con
verters that used to cost hundreds of dollar>
can now be surpassed with inexpensive simple
units. I wouldn't be surprised to see some come
commercially available for around $20 soon
Add to this the removal of Mr. Moonbounce
WIFZJ to Arecibo, which is like giving a kk
a job in a candy factory, and I think 432 wil
be blossoming. The fi rst skeds are for July 3"
and 24th ... and there will probably be a 10
more in the future. The day is here when any
one who wants to work Puerto Rico on 43:
can make it using a simple transistor con
verter, a reasonably sized beam (say 100 ele
ments) and a medium powered transmitter
Now if we could just get a few more ham
with 1000 foot dishes around we could have :
few more moon contacts.

144 Activity is quite high on this band an,
sideband activity is growing rapidly. The io
creasing sunspots will probably bring liS a 10
more aurora activity this year, which is a rea
ban on both CW and SSB. It does take a fai
antenna for consis tent results . . . sixteen ele
ments or more, and 200 wa tts or better.

50 Tropo is going strong on six meter
these days with openings almost every daj
From up here in New Hampshire we can s:
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a nd talk with the Bahamas, Cuba, every state
east of the Mississfppi and plenty west of it
several days a week. I think we're up close to
45 states already this year. California comes
popping through every now and then. And you
don't need a lot of power or antenna on six to
get through . . . we work too many Sixers to
believe that. Not that high power and a good
beam don't get you in there first every time.
It's nice not to miss anything coming through
and a five or ten element beam with 200 or
so watts will rarely miss.

28 Sunspots are perking things up on ten
and some good DX has been popping up. This
band will be hot quite a bit this fall so you
would be p rudent to be set for it with at least
three elements and sideband.

21 Activity is high on fifteen already, with
several rare DX stations coming through only
on this band. If you don't like to fi ght the
Q RM you can often have nice DX contacts on
this band.

14 More and more twenty is staying open
all night. Despite all the gripes about QRM
and everything, this isn't that much of a prob
lem if you don't insist on operating during the
peak activity hours. Anyone with a three ele
ment beam and a sturdy sideband signal can
work his 100 countries during a two week
vacation. Conditions are going to nothing but
improve on this band for the next few years .

Thanks Vote
If we are able to fight off 15928 all of you

who sat by and let this happen to you without
a whimper owe a lot to the few hundred hams
who took the time and trouble to fil e tbeir
comments with the FCC and to complain to
Senator Magnuson and Chairman Henry of the
FCC. It should have been thousands. Fellows,
stop waiting for someone to come to your door
with a petition you can sign and write at least
one lousy letter telling the FCC, Washington
25. D.C. that you personally think their pro
posals are preposterous.

Fie ld Day
Luckily for me I didn't get into the Field

Day contest until quite late, otherwise I might
have gotten hooked into seeing it through . As
it was I made 301 contacts in 300 minutes,
including one new country (FP8CK) and a
VIC. Judging from the activity I found on 20
meterphone ... the only band I tried ... in
terest was high this year in this contest. Good
show. Activity was widespread too . . . out
side of the states too close in for 20 during the
day I worked everything except Idaho. Hmm,
maybe I'll go in the Sweepstakes Contest this
fall .

Maryland VHF Society
This is a swinging outfit down Baltimore

way. They were kind enough to invite me
down for their annual Dinner in May and even
gave me an opportunity to air my views on
VH F as well as our current crisis. I tried to
talk more of them into b ig arrays and kilowatts
so I could get to talk with them from up in
New Hampshire. VHF'ers around that area
would do well to drop a line to Box 8554 in
Baltimore and join up.

Good Idea
XE I NNN has been sending QS L cards to

ham manufacturers that are not advertising in
73 telling them that his subscript ions to the
other magazines have fun out and if they want
to reach him it has to be through 73. Ole!

Fame and Fortune Available
Fame, anyway. 73 still needs someone to

take over as Advertising Manager. Salary de
tails are classified, but the take should run
around $8-lOG as a starter and maybe double
that eventually. Advantages? Well , you get to
Jive where it is so wonderful that people come
as a vacation both summer and winter (as well
as spring and fall ). Prices are reasonable, taxes
as low as they come, and the people are won
derful. H amming is great up here too.

We need someone who is a good talker, pre
sentable, educated, intelligent, has a good
background in ham radio and sales, has initia
tive and who is looking for a job that will
allow him to grow. H e should be makin g
around $ lOG right now, at least.

Write, if you think we need you.

Lobby Group Farmed
The National Association of Business anc

Educational Radio (Naber ) just recently
formed . They want more frequencies. FroIT
offices in Chicago and Washington, D . C., thi:
association of two-way radio users will seel
representation in FCC rule-making procedures
and attempt to provide representation on GOY

emment/Industry committees relating to two
way communication. Where, in a spectrum al
ready crowded, will they get them? They al
ready got our II-meter band. Will they tal«
more?

Only one amateur radio groups exists tha
can deal with Congress and lobby for umateu
radio: the Institute of Amateur Radio. Th
ARRL can't do it, the law prevents; shoul
they try, they face heavy fines. (They wouh
fi rst need proper certification which they surel
can't get with their present organization ) . HE

~- .......... , ..



member, organized pressure brings results. Join
the IoAR. Don't let a recently formed Citizen
group beat our sixty-five-year-old amateur radio
hobby out of more frequencies.

The Institute takes your problems right to
Congress. You need the Institute's voice; the
Institute needs your support. A mere member
ship fee of $5 a year satisfies both. Naber
charges $15 per first base station plus $10 for
each additional base station per member per
year. But even at the price, 4000 joined before
planned promotion started just from word-of
mouth and phone calls. When promotion starts,
they expect the total to swell to 30,000. Unless
the members of the Institute campaign harder
to recruit more members, Naber will get the
lew frequencies. Get the population up! Our
frequencies need protection. Naber predicts
over a million transmitters by the end of '69.

Moonbounce
Now that Sam WIFZJ is in residence down

It Arecibo Puerto Rico it was only natural
hat he would tune up that 1000 foot 56 db
lish on 432 now and then. The first test came
m July 3rd and was remarkably successful.
lam started out on CW, went to SSB, and
.tayed on SSB for about an hour and then
Inished up on CW again. The following con
acts were reported for the first hour or so of
he marathon: WIBU, WIHIV, W3SDZ,
:IB9RG, W9GAB, DL3YBA, KIlGY/I, G3
~TF, WA4BYR, W70RG, W9HGE, W8TYY,
)Z8EME, W2CCY, W4HHK, WIOUN/I ,
N7AUB, DJ4AUD, WIHGT, W2ROP, K2
: BA, K3GYF, K6MIO, K2MBA, KISDX/I ,
"XI SI, WIOOP ... etc. Worked on two way
ideband were HB9RG, WIBU, G3LTF, WA
IBYR.

There were an awful lot of fellows that
lidn't make the hop . . . fellows that were
rearing Sam fine. The problem is the same as
t was with Oscar ... signals fading up and
lawn by 20 db or so, and terrific QRM. Sam
uggests that those without dishes get out of
he low end QRM bin and spread out a bit.
Drop him a line and tell him what frequency
·ou are using so he can look for you and will
now from even a fragment of your calI who
re is hearing. This will speed things up tre
aendously. The next test is July 24th, so get
ight at it. WIOOP worked through with a
:4 element colinear and 200 watts, but this is a
ninimurn. The signals from the dishes stood
ut like sore thumbs on the band and every
ne else was in there, fading in and out, with
veak signals.

I'm planning on being on the Arecibo end
or th e 24th test ... say hello.

That Building Fund
Many amateurs felt th at the League had

sort of given them a kick in the . . . er . . .
teeth with H~I-499 and its resultant Docket
15928 and quite a few have expressed to me
their regret over having contributed to the
ARRL Building F und. A letter from John
Hun toon says, "As participation in the Building
Fund Drive is purely a voluntary matter, un
der no circumstances would we want any
contributor to be dissatisfied with his action.
Accordingly, I am enclosing our check for
$2.00 in refund of your donation." In another
letter John writes, "1 repeat 1 would not want
to have any part of our Building Fund made
up of contributions from people who have re
gretted their actions:' These letters were for
warded to me along with the refund checks
endorsed over to the Institute.

This certainly is a very commendable thing,
though the refunds may get out of hand.

73 Hamfest
How many do you expect, they kept ask

ing me. I have no way to guess, I'd reply.
Probably be over a hundred and it might run
to a thousand. Well , we counted a little over
1200! Pretty good for a little hamfest way up
in the mountains of New Hampshire, eh?

Scattered showers on the third cooled us
off and gave us a bright shining clean New
Hampshire on the 4th of July with magnifi
cent visibility from the mountains.

Among the events to keep people busy
during th e day we had a two meter transmit
ter hunt, an antenna measuring contest for
both 144 and 432 me, a home brew contest,
exhib its of manufacturers, twelve tables of
bargains spread out to browse over, and an
auction that lasted a good part of the day and
sold over $30,000 worth of equipmentl All
sorts of home brew and commercial gear went,
from an NCX-3 on down to 25c grab bags.
We had about an hour discussion of Docket
15928. A great many took out an hour or so
and visited th e 73 headquarters building and
the 73 mountain ham shack.

Bill Hoisington KICLL was on hand to
show off his home brew UHF gear and me
the antenna measuring contest. Bill did a
splendid job and the winner of the contest
was Jud K2CBA with a 432 me colinear.

There was a considerable clamor for us to
have another hamfest next year. I wouldn't be
surp rised if we did. If anyone didn't have a
good time, I didn 't hear about it.

. .. Wayne

••



SURPLUS BARGAINS CAVEAT

SEND YDUR DRDERS TD ALtO LAWRENCE,MASS

Signal Lack "Punch"?

H arri ngton, Del
304 Kesselrim

DELAWARE HAMFEST. A ugust IS,
aware. Write P ete Robinson K30CI .
Ave. , Dover, Del.

EMPTOR?

DRAKE 2B RECEIVER, 2BQ Q Multiplier, 2AC
calibrator . Knight V·66 V FO. All excellent, all for $200
Brian Kassel K 3LSB, 976 South Hills Blvd., P ottstown
P a.

WARREN ARA HAM FEST. Sunday A ugust 29th, New
ton Falls Community Center, Newton Falls. O hio. Ge
more informat ion from K8 B XT.

LPAI KW LINEAR AND LPSI power supply. Brant
new, n ever u sed. $450. L . J . Maggora, 575 Pierce St.
San F rancisco, Calif.

HENDERSON ARC HAMFEST : Sunday August 8 a
the Audubon Raceway P ark, H enderson, Kentucky. V Ol
can find out more fr om Larry Yates WA4PMA. P . 0
Box 83, H enderson.

TOOOOOBES, TRANSMITTING-SPECIAL PUR·
POSE, New, Boxed, Guaranteed . . . _6CW 4 $1.40,
(,146E - $4.75, 417A - $3.95 , 826 - $6.90 ... .Free
Catalog . . . .Vanbar Dist. Box 444, St irling, N . J. 07980.
DUMMY LOAD, 50 ohms. All bands up to legal limit.
Size. 3 x 4 x 7. Coax connector. Ki t $7.75, wired $9.75 pp.
Ham Kits. E x 175, Cranford, N. J.

YOUR CALL LETTERS and name in gold, on your
very own coffee mug. $2.00 (helps me through college).
Latterman K7Z0V, 2511 N. 68th Street , Scottsdale,
Arizona.

SIX METER MOBILEER HAMFEST. Sunday Au
gust 8, Weymouth F airgrounds, W eymouth, Mass. Mon
info from P . O. Box 94, W cl laton, Mass.

SCARA HAM FEST Sunday August 29th at L ake
Lenape P ark, Mays Landing, New J ersey. Get m ort
dope from Charles Bengal W 2T UR, 815 Seaside Avenue
Absecon , N . J.

CONVERTERS $10 and up. World 's largest select ion of
frequencies. H am TV vidicon cameras and parts at low
facto ry-direc t prices. See them all now in our full page ad
in this issue. Vanguard Labs, 190-48 99th Ave., H ollis,
N. Y. 11423.

NORTH ALABAMA HAMFEST sponsored by the
Huntsville AR C, Community Center in Big Spring P ark
on Sunday August I S. Contact William P robus W A4DB Q
2607 W oodview D rive, SE, Huntsville for more infor .
mar ion.

* Price-$2 per 25 words for non-commercial
ads; $5 per 25 words for business ventures. No
display ads or agency discount. Include your
check with order.

* Type copy on standard size paper. Phrase and
punctuate exactly as you wish it to appear.
No all-capital ads . Include your signature with
order.

* We can only accept ads related to ham radio.
We will be the judge of suitability of ads. Our
responsibility for errors extends only to print
ing a correct ad in a later issue.

* For $1 extra and an SASE, we can maintain a
reply box for you.

* We cannot check into each advertiser, so Caveat
Emptor . . ,

/ /--0;; '" ";0---
For ALL Amateur Trans.
mltters. Guaranteed for 600
watts AM 1200 SSB PI.
Net or Link Direct Feed .
Light, Neat, Weatherproof .

World's "BEST BUYS"
in GOV'T. SURPLUS

Electronic Equipment

fULL OF TOP QUALITY ITEMS - Tra nsmitter s,
Receivt'rs , Power Sup plies, Inverters, Microphones ,

Filt ers , Mett' rs , Cob le, Ke yer s, Pho ne s, Anft' nno s,
Cbokes , Dynamo tors , Blc wer s, Swi tche s, Tes t Equip -

me nt, Heo d se ts , Amp lifi t' rs, Ind ica to rs, Ha nd se ts ,
Convt>r lt' rs, Con trol Boxes , e tc.. e tc. SEND 25 ,- (s to mps

or coin ) for CATALOG ond receive SO , CREDIT on
you r o rder . Ad d ress De p l. 73

Reduen 1nterfcrenco and
Noise on All Makes Short
Wave Reeeivers. Makes World
Wide Reception Stronger.
Clearer on All Bandsl

Try our model CPR Speech Compressor!
Miniature, translstorlzed, mounts on button panel connector.

TIU PI, ES your 8SB output power or A~[ modulation!
N ~;\\' low noise circuits; with compression switch : (or low

and high l lll l)edance mt cronnones. only $14 .95
Fully war ranted and guaranteed

COMMUNiCATION COMPONENTS COMPANY
P .O. Box 8721 Orlando, l<' lor lda

Complete as shown total length 102 ft. with 96 ft. of 72 ohm
balanced twtnu ne. HI-Im pact molded resonant traps. (w t, S
oz. 1" I 5" lanK). You just tune to desired band for beaml1ke
results. Es:cel1ent for ALL world-wide ehcrt -weve receiven and
amateur t ransmitters. For NOVICE AND ALL CLASS AMA·
r EURS I NO E X T R A TUNER S OR GADGETS NEEDED I
Eliminates 5 separate a ntennaa with exeeltent performance
guaranteed. Inconspi cuous for Fussy Nelghborhoodsl NO HAY·
WIRE HOUS E APPEARANCE I EASY INSTALLATION I
Comple te I nst ructions.
75-40-2 0 'Ui-IO meter bands. Complete 115.95
40·20·15·10 mete r. 54-ft. (beat for swl's) Comptete 14.95
SEND ONLY $$.00 (eaah, ck., mol and pay postman balance
COD plus postage on arrival or send full price ror POstpatd
deliTery. Complete tnstallatlon & technical instructlol1l tur·
ntehed, F'ree Info rmation on many othe r 160-6 meter antennas.

AvaHable only from:

WESTERN RADiO • Dept. A7- 6 • Kearney, Nebraska

We han moved to new quarten to start tbe new ,ear
with. Lucky finds and scarce Items.

TCS DYNAMOTOR MOBILE POWER SUPPLY
NEW 12 y de input, 400 Y de @ 200 rna output.
$3.95 postpaid west of Denver. $4.95 postpaid east

Dow Trading Company
N. Dowdell W6LR 2057 E. Huntington
Elliott 7-3981 Duarte, California

90 73 MACAZINI



}ONSET G-50 : 10 hours u se. $2 10 postpaid anywhere
n U . S . Check or money order . Dick Sullivan, B ox 156.
300ne, I owa.
lH 565 H AM-TV camera conver ted and air tested U HF
o nverter included $65. 00 prepa id . AI J ohnson, K7VQ I
;018 E. Cooper Street , Tucson, Ariz. 85711

r O R O I D BALUN KITS- 2" core ,It # 14 Formvar. 4:1
Ir 1 :1 Z ratio. H andles Kilowatt. $5 plus 25c postage.
\ mi-Tron. 12033 Otsego St. • Nor th H ollywood, Calif.
;CHEMATICS of surplus elect ronics , ham g:\;;r.~~a~n~d",,,=,Ot
q uipment. Send dime or stamps for list tc H ill Enter
Irises. RD #1, Box 241. f, u;.!Zl o .....n. Fa. 17967
:RTI4 SY NTH E S IZER M O D U L E S . .. . UNI T lI C
lOW available . .. Also Units 6. 8, 9. 10. llA. liD. All
'Jew, L ess tubes. With Schematic •.. $8.00 each or any
hree $6.50 each. Also schematics any unit, one thru
w elve, Fift)· cents. or fu ll set of F ourteen $3.00 • • .
U T CO Box 156, Annandale. Virginia.
VANTED: All types. M ilitary. Commercial. Airborne.
iround. Electronic items--T eat sets, GRC. PRC, Collins,
Iendix, Other s ... W e P ay Freight ... RIT CO Box
j6. Annandale. Virginia.

•

BROAO BANO BALUN $10 net ppd.
_ Fla t in the ama teu r bands in U.S.A.
from 3 to 30 Mes. _ Fu ll legal power _ Fully
weather sealed _ Matches coax to antenna or
balanced line. _ Improves eff iciency and radia 
t ion pattern .

Two models, 1 t o t or 4 to 1 impeda nce rotio
Size 11;4" 00 x 4" long . Wt. 4 or .

FUGLE LABS183S Watchung Ave., Pla infie ld, N.J.

MOTOROLA FM EQUIPMENT SCHEMATIC DIGEST

NEW ARRIVALS-TERRIFIC
SAVINGS

Contains a comprehen sive collection of Motorola
transmitters. receivers, power supplies, and inter 6

connecting diagrams f or Motorola FM equipment
manufactured between 1949 and 1954. Covered I,Jre
crystal formulas , crystal correlation dato and beste
alignment instructions.

VANTED H r -Geta 18-HT Vertical. H ave 14-AVS Ver
leal and TH-3 10-1 5-20 beam for sale. W A¢lEJF_ Box 41 ,
'edar Rapids. I ow a.

:OLLINS 75-A-4 O W N E R S : Don't t rade up ! I nvesti
a te our conversion tha t makes the 75-A-4 a rea l dream.
V2VCZ- 30 Pitcairn Ave., H o-H o-Kus. N. J . 201·652·
494.

JAVY TCS transm itter . receiver, 115 volt power supply.
'T T microphone, loading coil, and ext ra tubes $85.00
·O D. Model 15 teletype very good condx $70.00 FOB.
'ober t N . H ogaboam WB6K N N, 374 Elder Ave., I m
erial B each. Calif.

IX-50 P erfect unused. E state of \VI QJ. F B 2nd ri g,
k for new ham. $60 plus shipping. W I K 5B Cushing,
Bickford Rd., Malden , Mass. 021 48

lANGI NG 'EM UP. Complete Collins Station for sate.
5S-3. 325-3 , 30L· I , 31 2B.4, 516F -2 all R ack Mounted in
'ol llns rack mounts , on 61 inch B ud Deluxe R elay Rack
ith T rans-Aire Blower Mounted in top. Complete KW

:at ion will roll right in closet . Not just good. but the
est. A $2400 value. Best offer over $1800. F .O.B. Also
:W:\'r -2, MP-I. PM-2, CC·2, 35 1D -2, $1050. J . B.
Iolmes, j r. , P . O . Box 36146, H ouston, T exas 77036.

92 pages Price $ 3.9 5 pp

TWO WAY RADIO ENGINEERS
llOO TREMONT STREET

BOSTON 20, MASSACHUSETTS

I GGE ST, Nope. BEST ? H eck yes I W arren ARA
lamtese, Aug. 29. Newton Falls. Arrows from R t. 534,
urnpike W arren Exit 14. Det ails: W AR A H amfest , Box
)9, W a rren, O hio.

W Me. EQUIPMENT. ERCO AM X rnit ter r Mod. 6252
nal $70.00, R -48 /TRC·8 receiver A C, conver ted to 220
:M $30.00. W I H M T , 25 W . U n ion St. , Goffstown. N. H .

:E AT H I wa tt CB handy-talk ies. model GW·52, pro
ss ionally wired, rechargeable batteries, channel 3. excel
n t , $125.00/ pair. 1. Gray. 25 'V. U nion St. • Goffstown,
.. H .

EORI A H AMFEST September 19, E xposition Gardens.
eor-ia Area A mateur R adio Club. advance registrat ion
..00 unt il Sept. I I. Ferrel L ytle. W 9DHE. 419 Stonegate
d. , P eoria. IUinois

8 E-33 very li ttle use, guaranteed to look and operate
ce new, with manual and cables, $200. Stan Flegler
8R PA, 1400 P oxson, L ansing . M ich., 48910.

OLLINS 75A2 $160. National N C-183D $100, J ohnson
anger I $60. This gear requires minor repairs but is
ean, \Ve box, you pay sh ipping. \V¢lE BE Memorial.
nrthwest ~'[jssouri A mateur Radio Club I nc., P . O. Box
II , Spring field . Missouri 65801

NE TS ·47 IAPR, see J une "73", VG $40. Two T 23fAR
5 X mtr (2-832A's) new $14. ea. , both $24.00 F O B. G.
wick, 26 Ridge R d.• Smithtow n, N . Y.

Tubes are BRAND NEW except ::< pulls from
new equipment. All are fully guaranteed.

4- 125.\ B rand new 112.50
2CS!lA Brand new 7.50
SB28· Xenon fillt'd 866. direct replacement. no war mup time :

no flas h-over; no hash. $3.00 each 4/$1 1.50
EFJ # 123-2 10 4 p in ceramic. bayonet base 25W soell:et for

811, 866 , 3D28. Take-outs, wired i n para l,le l. , I ' "
fi9c pai r. pr or •

~~~ For MOTOROLA VHF I'ear. Choice $1.00 eac h 4/$3.75

ACOR:\'S. 954. 955, 956, 95 7. 958A. Choice, any 12 $, 3.30
8ol'kets tor acorn. ceramic wafer 6 for 1.10
EFJ # 12.3-211 4 pin Jumbo. ceramic, bayonet base, 50 watt

lOCket for 872A $ 1.25 each 4/14.50
UTe #8-35 8 hr)" . 60 ohm. 400 rna. 5 KV. DOtted choke $5.50
THORDARSO:S 2iFJ8 Filament trans former, 1171' 60 ere. t o

10' CT. SA. 3 KV. wire leads $3.50
APC 4 t o 25 mmf, bran platel , % J: 1%' 8baft 5ge 3/ 11.95
Dual 5 to 15 mmttsee. with tapped colt, tunes 140 to

260 me. % I %' shltt. $1. 25 each 4/$4.50
6 meter. sl~1' Cb-ran insert) , tuned 0011 needs 50 to 60 mmf

..rlable. 'No x 1%"'. Leu mountlna: nut. 39 each 3/11 .10
S pr n ue Hy-Pu s #48P18, .5 mfd. 50 ' de, 40A. ~nerator

noise suppressor 5ge each. ' / 1.65
Torolds 25 mieroh~nr)". "'. 00, :!AI "' ID J: S/i6'. · Like new.

cheap eere source. Sge each , 3 / SI

Save )lour loot • "' • H l mtestt'u . Sante Fe P ark , cnreeec.
Aue 8; 6 meter . Franktort . Il l.. Aue . 1; WARA . w arren,
Ohio. A UI". 29.

All erdere, escenr In emeeeener or rm at a hamfest , shi pped
lame da,. r eeersed. F or tree "GOODI E" sheet . sl"nd self ad
dressed stamped en'l'e lope--PLEAS E. PLEASE-Include suffi
clent for IlOStal"ll & Insurance. AnJ' eleesl re turned with order.

O L D Mine. See 73. J une 1965 page 78. RI 05/ ARR I5
,5. Brand new :\f1 9 RTTY. $225. 1-193 Pola r Relay Test
-t , see CQ May 1965 p . 66, $14. Loop supply for MI S
;.50. All FO B ::\I aywood. Send SAS E for list of other
L1 tI. J . Cooper, \V 2BVE , 834 P al mer Ave., Maywood,
. J.
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Grove,
g ive you

AN NU AL NETTERS PICN IC F rantz
Ringgold, P a. Sunday July 25. K 3YVG can
informat ion.

TELETYP E MODEL 30A PRINTER. Tiny light w~igl

unit (19 lb.). H as 28 type keyboard, 115 't'ac mota
end-of-line indicator, aluminum case. Excellent conditi01
Just the tbing (or portable operat ion and d~monstration;

$90. Box 152, 73 Magazine, Peterborough, N. H .

SX 101 III in very good condition only $200. Witt delive
within 50 miles. A. E . Erisb le WB6AYV, 161 N. Thomj
son , H emet, California 92343.

GOOD NOVICE ST AT I O N-HQ llOC. matching epeal
er, $ 125 ; Globe Scout 680A, $45 ; both, $160. Prefer locr
buyer. Ken WA2FPV, 75-46 190 se, F lushing, N. Y
no 8·3234.

W ABASH VALLEY VHF P ICN IC. Sunday J uly 25 a
T'urkey R un State Park near T erre H aute, I nd. K9\VH l
is the chairman.

TELCO WI LL P AY F O R HELP • •. we want to gl
the names of people who buy equipment for military an
commercial applications. O ur new 1 k w linear with
bandwidth of 2·30 me is a natural for commercial U!i'

\Ve 'll buy you a one year subscript ion to 73 if you 'll sen
us the names and addresses of six commerc ial buyer
TELCO, Inc., 575 T echnology Square, Cambridge, Mas
Current Events-

NATIONAL NCX-5 TRANSCEI VER. Brand new. Ne
opened factory sealed box. $555 . J oe Duffin W 2) R A. 24'
Kings Highway, W est, H addonfield , N. J.

FREE ! Blue book list. Leo has over 1000 bargains ir
used gear. KWM 2 $675; Galaxy 300 $215.10 ; Vikin,
500 $350.10; NCL 2000 $485.00 ; SX IOIA $229.50; Col
lins 62S1 $625.00 ; King 500A $259.00; S B400 $299 .95
s x n7 $260.10 : D rake 2A $189.00; and many more
F ree 1965 catalog- W R L , W ¢ G F Q, Box 919, Counei
Bluffs, I owa.

GON SET C OM MU N I CAT O R lIB. 6 Meters. 12 v ,
mike, xtals, halo. Mint. never used mobile. Selling Icr
w idow of ham. $135. E. Christ ie WIGGI , 72 'M art in St.,
W . Roxbury. Mass. 02132.

STAMP COLLECTORS: W ill s.....ap stamps (youl
choice) for amateur and military radio equipment , sup,
plies. tech manuals, etc. J . J. Reilly, 3519 167 Street,
Flushing, New York 11358.

WANTED : W 3DZZ Tri- Band Beam. J ean L eBorgne
W 6L ZV, 12022 Celine St. , E I M on t e, Calif. 443-8500
Long distance collect calls not accepted.

4C X250B T WO METER FINAL , J ohnson 6N 2, E icl
modulator and all power supplies including H V. $250 fo
all or sell separately, H y Ga in 15 element 2 meter yagi
lIy Ga in 10 element 2 meter yagi, Gain Skybeam 11
elem ent yagi, W 2AZL 417A 2 meter converter. W ant 1
and II model 2· 150. B ill Smith Ki'lCER, 1301 Churchi:
Ave., S ioux F alls, S. D.

W E WILL PAY CASH OR TRADE •• • On popular
clean unmodified amateur gear. W orld Radio L aborator ies
Box 919, Council Bluffs, I owa,

NEW M OT O RO L A miniature seven tube, 455 K C II
amplifier and d iscriminator with circuit diagram. Complet
postpaid , $2.75 each, R and R Electronics, 1953 Soutl
Yellowsprfngs, Springfield, O hio.

NCX-3 AND NCX-A, $325. KIAJE J esse Bryant . Box
829. T rafton L ane. Kittery, Maine.

H Q-170C with speaker , unblemished, $200. NC·I00 re
ceiver general coverage. $30. Benson Gyro Glider , $250.
4X250B new. unused. W ill trade all but H Q-170. W ant
Band Spanner, H ea th HP13 or similar mobilepcwer
supply . Art Linehan, 124 A. St reet, Manchest~r, N. H .
SE L L I N G OUT : T remendous bargains in equipment ,
t ubes, parts. T BS50D xmtr with P S, $35. Knight VFO,
$15. Stamp for list . W 3CNS, Box I , Rheems, Pa.

2/$ 1.25
5/ $1.00

2/$1.1 5

$3.50
$3. 50

New E. F. Johnson Tube Socke h 122-101
100, A luminum Shell with 3/8 vent . holes
submounts tube I" below Cha ss is, tokes
5894, 829B, ·32A.f.~etc. $ 1.80 va lue $75c ea .
Type 122-241- lw top mount 7 pin
s tea t ite, sa me tubes SOc ea.

Transm itting Ca ps CRL # 8 51, 25 mmf, 15
KV New

Clear Plexlglass Strips 9" x 2lh" x 1/ 16"
2" speakers, larg e magnet, used a s micro

phone and spea ker in Ha ll icrafters CB-4
New Plate Current Meter 0 -200 used in Ha l

ttcrctrers HA -2. Keep a spo re
New 'S" Meter used In Hal l!crofters SX- 115
Sarkes Tarzion Diodes F-6 ( I N2484 ) ,

600PIV, 750Ma. 10/$3 .75
All it ems subject to prior Sale, minimum order $3.50

Government Warehouse, Inc.

SG9S / URM7S f -220me fl.la:nal & Sweep Generator. Cr)'stal
Calibrator & Modulation. :Ml nuals. For 60 f:1• . . EX 67.75

GR 667. A Induct . Br ldae .1 Mlerohenry- l Henry .. EX $130
HP 200 I I r nerpola tlen Audio Osc s cs-sxc 6 Bands EX $95
Ferr is 32- B It F x otse and Ftetd StreDgtb Meter EX $195
Tektronl:l 121 Wide nand P rea mp lor 511 scene EX 47.15
Blnanll ne s oo AC YTYM In 19"" ltack P anel EX 38.50
Ballanllne SI6 AC ' .,.\,M .05ey-30Ke .02-200V poP. EX $135
!! 5SP Similar except 2ey-20Ke .02-200V p op & RMB. EX 185
Lambda 28 200-325VDC ~ 100ma 1% Re ll:. 6. 3VAC EX 19.50
Lam bda 32 200-32.'W IlC ~ 300 ma 1% Re I:" .2X6.3\'AC EX 29.15
TSI478 SpelT)' 38A SiC een & Freq Mtr. 8.5 ·9.6 Kme EX $95
TSI 55E 81&,nl l Generator 2100-3fOOme . .. .. .. Jo;X $60
T61 /AXT2 T V Xmtr W/Yldeo & Sync Modulators N EW 11.50
RT82/APX8 Contens to 1215-1296 me X'u lter .. N EW 21.15
UPM 8 Tesu APX6. 21 Tubes. 10 Diodes. For GO ey. on H ,50
Same fteoondltloned by US Government . . _.LI KE NEW 19.15
ComDltte Manual for TS126fUPM 8 above. P oslpald ;"OEW 2.90
RI OS/ARR I5 COL' INS. I .S-18me Rec:n W /SdJemaUe EX 4.4.50
Rtlled omt hr S WR ""rld , e w/Me~r . 30-1000me EX 8.25
R23/ARC5 The Q-5er tunable IF. 190-550ke ., EX 11.25
Scn e Xlormr 1950('.1' 3ma . 6 Fli Wi nding! . 60 cycle NEW 2.75
RTI 8/A RCI 100-156me x eetee. W/Tube. <\ D Y9 E X 19.75
Same It 55 tubes and Dynamotor DY9 GOOD 9.15
T4U /A LT7 Xmlttr 1G8-352me W/ 2-616la. 100W out. EX 22.50
Schematic l or T f GS/ ALT7 ",lth pans n luee ,.. 1.00
Tube b'De 6161 w/oonneeton. . 65W to 2000me . _ EX 1.50
S A325/U Cou iel Relay SP f T. With 28 VDC Molar EX 3.25
Set If 120 Xta ls Type FT2f3 5675 tbr u 8650ke 120/11.50
CU I1 9A Coup ler 13 one -tube Impl itlers w/tubes E X 6.2 5
R I22A/ ARN I2 75 me SUpt'rhet 11I' /9 Tube. & Xtal. .. EX 2 / 7.00
Rt . Anile Drive w/ Oean & Unlvenal. %.. Shatto . EX 3 / 5.00
UP MIIA AF C Unit w/8 Tube. & Wi ring D iagram NEW 3.75

RADIO TELETYPE EQUIPMENT
T eletype Models 14, 15, 19, 20, FRXD, 28, Klein 
schmidt printers. Boehme CW k er ers. Radio Re
ceivers Collins 51J -3, 51.1-4, R -390, R-390A, R-391,
Hammarlund SP-600JX. Frequency Sh ift Convert
ers.

A LL T ROlV lCS HOWARD CO.
Box 19. Boston, Mass. 02101 T el. 611·742-0048

264 Shrewsbury Ave., Red Bon k, N. J .

URGENT, NEED IMMEDIATELY
Very hil'b P! ices_paid. Freight prepaid. AN I GRC; PRe;
APRj APN : ARC ; ALT ; URM ; U P M: TS. We abo
bU1 all military and commercial test, radar, and eom
munication_Nui.2ment .
CAU COUBCT. IT COSTS YOU N OT HING TO
HEAR OUR HIGH OPPER.

S PACE ELECTRONICS
4178 Park A\'e ., Bronx, N. Y. • (212) CY 9·0300

E. c. HAYDEN BOX 294 Bay Saint Louis
Mississippi

Shipment : FOB Bay Saint Louis. Terms : Net, Cosh.

WID E SCREEN TV CAMERA AND 18" M ON IT OI
~fade by CrimSOD Color, Inc. Model 700. Sell. for OVt

$1000 new, Complete in excellent working conditi01
Like new with all cables, power supplies and manual.
$649. Box 153, 73 Magazine, Peeerboeocgb, N. H .
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More Letters THE BEST WAY TO BUY SURPLUS:

A RC-S Q· 5' ., Re'i'r 190.660 lI:e 1'1' /85 II:c nr-a. Ute .. 2nd
OOQYeI'ter for abo,.e or other rC'9T' . Checked eleetrleallto
w/loy of tech. uti.. w'a"line bob. • lb• . fob 14 9:1
Lol Anc eh!8 . ' . . . . . . _ ,.. . . .. . . . . . . . . . . •

(Add P for ...tra-elean "lected: unlL)

BR OA DCAST- BAND COM MA ND RECEIVER : ABC T7Pe
12, No. R-22. Lllte t)'pel 540-1600 lI:e. IS tubes: Rl", con
ver te r. 2 ]11"'. '" AVC. del.. " N olte Llmitu. '" AJ. 2 u.,
.entlt. 1'o"eeda eUernal pwr .pl)' &: ecet rol cII:ta &. hal no
t unlna: d ial . With . pllne t unlna: k nob, chart t o tune enl't
reec. by turna count. IOU of tech data. OK 17.95
a:rtd. 9 lbs. FOn Los Ana:ele. . , _ .

(Add P for htn-oleu ..lected unlL)

Alk for what you Med. We 11'111 then aend you COHPIUIl·
HENSIVE DATA on What we have to meet 10ur DMlIIa.
DON'T ..k for a cataloa: • . • it would take a fat book • • •

W e DON'T een mdle t he 11'.,- we a:et It in jUlt to be able
to advertJle at a nrtce lower than eoeiecne el.e·l. We ",orlt
it over • . . te.t It • . • over haul I nd ..librate It . . . ami
GUARAJ-"TEE SAT I S FACTI ON OR :MONEY REFUNDED I

WE ALSO B UY .0 If )'ou baTe ann-hJna: to eeu. tell ut
about It and ho", mu ch you want for it. wnen "'e I nt",er
)'our JnQulrle. .nd deterlbe material ",e an offuine. ",e aue
price II.. . , • You wouldn't tblnk "I'erJ' much Qf 11& If "'e
u ll:ed )'ou to malle \II an offer I

10%TIME P AY P LAN : Any purch..e totelin, IUo.Oo
or mere, down p.,-_nt onl7 .

ALL. BAND SS B RCV R
BA RG AI N: UalUcral'tera
R -45 /ABR-T. 550 ka to
U me conU!l uoUJ: VoJe- ,
CWo M.CW : 2 RFa. I
]F'a: S-meter : 455 U
XtL I aelect. ebolCN,
Read;r te Ute. w I eo C7
pwr . pl)' '" booll:. allned.

~~"Lo~ ..~: . . 199.50
Deduct $30 If 10U mate Your own pwr . pl)' f rom achematlc "'e

furnl.h. Deduct $20 If BSB not required. or deduct 115 If
scu w1ll wire In your own SSB wltb 11:11. '" dlaeum ",e fur 
nlsh,

D ear Wayne :
I have been an avid reader of your magazme for the

past two years. T echnically, it cannot he surpassed. H ow
ever , it has just occurred to me that seldom is any mention
made of the important Tole that our hobby may play in
our everyday family relationships. I would assume t hat
t here are just as many "rig widows" as "golf widows."

\ Vith the a bove thought in mind, I thought your readers
might he interested in the program our local mobile radio
group initiated. Each month, of course, we had our usual
business meeting. H owever, the following weekend was ou r
"family" meeting; in other words, a road trip with our
famil ies.

Scen ic Arizona has many ed uca t ional and historical
la ndmarks, and we had no difficulty deciding where to go.
'Ye have many one-day trips to places such as Miami,
where there is open pit mining for copper. to Globe to
" dig" for "Apache T ears" (O bsid ian ) , to Colossal Cave,
the only cave in the U. S. where the temperature always
remains at 73°. Also, there were several overnight camping
trips to such places as Grand Canyon. Tombstone. etc.
\V hen mobile to and from these sites, we were in direct
communicat ion with one another by our rigs.

\V e found these trips not only valuable from a technical
standpoint, but al so , it acquainted the X YL with what
we were doing and why we enjoyed doing it. It brought
families closer together because we shared a hobby; we
enjoyed being out in the woods, the mountains, the deser t ,
wherever the road led us.

O ur Club feels that our mobile cavalcades have brought
the family more closely together, and tha t our hobby now
is better accepted by our X Y L.

Alex l - Kenwright K 7]NY
Mesa. Arizona

Dear Wayne:
Please advise if an 10AR cut is availab le for imprint ing

on my OSL cards. My present ca rd wh ich bears the
.nsignla of ano ther amateur organ ization has sud denly
oecome obsolet e I

George Firmin WA4F SK
Atlanta, Georgia

reJ indeed George. Tbe [oAR CUI ;1 allailable for only $1 ,

Dear Wayne,
Just read your April 1965 editorial. I want to add

ny name to that long list of people who never re
-eived payment for articles printed in ham magazines.
' Iy case was an ar t icle published in CO in October
.957, the ti tle was All Band Mobile (Almost). It was
~ very poor article, but CO printed it and I never
eceived any payment, I really enjoy yo ur 73 magazine
.nd I would really enjoy visiting you this summer and
eeing 73 :Mountain , etc, H ope I can.

L . L . ChUton W5THI
Fort Worth, Texas

Joe, I checked my records, Y our article U 'II1 in Oa ober
9.5 8 and J bad ,ou down for 11 6.00 in payment for it.

'm sorry , ou nMler n cei"ed 'OU" mone,. bid Ihn W iIS

:p to Ibe bookkeeper lind Ih. publiJher.

IIJ"ayne :
J une was a very good issue. I n this day of com

lercial rig s it is about ti me that a magazine has the
Jresight to encourage the use of surplus equipment. The
' CC proposal might not have been if more ham magazines
ublished informat ion on home-brew and surplus con
ersions. More power to you and your convictions, there
re lots of hams behind you. A check will soon follow
Jr the Institute. I have one thing to say about the
'CC proposal : one cannot legislate incentive I

Jack Swords WA6WTH
F resno, California

AC PWR for SCR.622: RA -62 -B made by S1,.na1 Corp. for
the .pec1fle jobl I1 I"SO." 40 60 C)' In. ReCUt. ""- flit .
OUtPUtl 100.,••I6A; I',., U : -UO• . 10 mao OK 17 95
Ittd. w/d.tl , 90 lbt. fob Sicramento •

AN /APR-4 RECEIV I NG UNIT w/tunlnll unitt totulMlS8- 100.,2
me plue " handboolL aU checked & crtd 10'''' 1795u
O K , ready to use on 60 cy roh Los Ana:elet . .. . '

Add $30 for alDlfm 'l'ertlon modified for eo • pwr lnput :
Idd $60 for TN-19, 915-J200 mc : add I 1U for TN-54,
2115-4000 me . All uneced. Ittd. OK.

LM FREQ METER lSI lI:e to 20 me I.t oombln. beter. treq.
meUlr '" II 'DIlI tOurce. OW or AM, aocuraOT . 0 1 ~ . Itl
eeub. CI...... cbetked 100S Ittd. "'/p1ull, data. 57 50
16 lb. rob Lo. An,el.. . . . . . . . .. . . . . . . .. .. . .. • . . •

Add $10 for EAO, con'l'erta for LM. Power Suppl)' w /patta.
data , Incl uded 4T lb. rob San Dlt a:o

TS -12S / UR , 20-4SO me. CrY.tal. OOIS , W/handbooll: .upple
ment clnnll .upplementJrJ' ztt ebeck POintt & llU1tr1H. to
e1oIel)' IPproacb antal accuraC)'. WI KbemaUe. inatruct.,
pwr IPl)' data. elean, ehecII:ed. 100'" Irtd. fob 199,50
Lol Ancel" , ..... .. . . . . . . . . . . . • .

TE LETYPE BAR GA IN S
U: Unchecked. &I It, fair condition, some minor parts may be
mi ning . C: Cheektd & repaired as needed, ready to use.
,nd OK,
~14 Trans-Old• • rne. , C $49,50, U ....... .••......... S5.OO
Handbook T M 11-2222 for above . . _. __..... .•.. .....• 8.50
~14 Typ. Repert, D(l Il:eybd, C $74.50, U . . . . . . . • • . . . . . 49.50
Same with keybo.rd, C $89.50, U .. . . .. ...•....••.. •. 69.50
Handboolr. TM 11-22Z3 for above two ... _ 9.00
TG-26B, 1111:0 ~1 9 but tlj)e, C 1139.50. U ... , ... . . ..• 99.50
40 rolls oiled tlpe UIlS- wide ....••.. . . . ...•.•. .... . 11 .95
~15 w/ll:e)'bd , erne. C 1149.50, U 95.00
H andbook T],l 11·352 for Mod. 15 7.50
itl9 w/ll:ubd, nn. C 249.50, U . .•. . . . . . . . . . . . . . . . . . . 149.50

BEST OSCILLOSCOPE AT MODE ST COST : Tektron1% 514A.D:
DC- I O me. ClUb . de n . 30 m,.- IOO .,/cm. CaUb. Iweep 0.1
ulee-l0 m.te/cm. Sq. wa.,e ", / ,.ar lable dub' ,,"ele••05-50 ,..
uallable to tett .mpllfltn . Other outputa: B'l'l'eep la'lltooth.
pas. '" nell. a:ate pub... Bland del.,. networll:, l;i u. te.
permlu .,Iewinc t he . Ignal whleb trla:a:en tbe s",...p.
Locll:od -IQ t rIllCerlna: provides .tablll-u -a-roell: p icture. r om
pleteb overhauled. 100% c-rtd OK. wit h Book. 395.00
clean and preU)', onl)' ..... . ... . . ...... ....•..

R. E. GOODHEART CO., INC.
BOI 1220-CC BEVERLY HILLS, CALIF. 90213

Phones: Are. 213, .tlfe. 272·5707. messaps 275-5342.
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BACK ISSUES AND OTHER JUNK Propagation Chart
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Peterborough, N. H. 0345873 Magazine

73 Magazine Back Issue Grab Bog
An assortment o f 20 d ifferent back issues of 73
f rom 196 1 to 1963. No choice a t t h is low price.
We send what's a vailable . $5

Cheapskate's Assortment
Eight bock issues of 73 for a puny $2.

Sing le Back Copies
Ind ividua l copies of boc k issues from March 1961
to presen t ore a va ilable for SOc each . Earlier ones
(except t he unavai lable January 1961 ) o re $1.

A TV Experimenter
Five or more bock issues for SOC. No choice. They' re
running out fo st.

Binders and Bound Volumes
i eo utiful red binders for each yea r of 73 ore avail
a ble for only $3 ap iece. Years are 60 -61, 62, 6 3.
64, 65. A few 62, 6 3 and 64 bound volumes a re
occasiona lly ava i lable f or t he incred ible pr ice o f
only $ 15.

6 Up
We don't have any more 6 Up. Wr ite Parks Lobs,
Bea verton, Oregon.
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WESTERN UNITED STATES TO:

Due to the rising cost of printing, postage,
sa la ries, rent, heat, e lec t ricity, water, food,
property taxes, e tc. , the cost of indiv idual
copies of 7 3 has been increased effec tive with
this issu e to SOc. Notice that tha t is $6 per
yea r if you buy 7 3 at the newsstand or parts
dist ri bu tor (not inc luding sa les tax ) . Subscrip
tions a re st ill only $4 pe r yea r (no sa les tax ) .
W hy pay 50 % more for each copy? Subscribe .

73 , Peterborough, N. H. 03458
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Good : 1-6, 25-27, 29-3 1

Fo;" 9-14, 16-19, 23, 24, 28

Poor : 7, 8, 15, 20-22

VHF OX: 4-7, 13-15,22-26

# Very difficult circuit this hour.
• Next higher frequency may be
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" TAB" FOR THE BEST KITS I

W.E. P Ilar Rel .y jt255A /$ 5 @ . 2 1Ir S9
w. E. ~kll for .:tt255A Rer.y. $2.50
Toroid, 88l11lhy New Pckl SI @ . 6 / $5
8.SVCT @ 15.5A & &'sVCT @ 2A Sol @ .
2 /S6
200KC Froll Std Xhls $2 e . 2 /1'
Prlnt8d Ckl Bd New Blank 9x1:r' I @.
6 / $5
Klixon SA Ruel Ckt Bnaker II @ , I / SS
2K t o 8K HeadU ts Good Used $1 @ . 2 /U
xter Blank. Aul Typ.. IZ f or SI

W A NTBD TBST SETS
& EQUIPMBNT

Bandswllch Cerami, MOW 2P / apos SS e ,
2 for $5
6 Hy-905Ma Choke Cased SI e . 2/$5
7-I/tHy.400M . Ch olto Cased $7 e . 2 /$ 12
2SO .. 'd @ 450 Wy Le.t1ytle 4 /SS8 $1 C .
4/110
Cndsr 011 10Mfd I 600-ZX2. 5 & 5Mfd SI
@ , 15/110
Cndlt Oil 6.. fd @ l SOOV $4 !. 4 /110
880Vet @ 715"a fIr SSB $9 • 2 /118
480VtI @ 40M. & 6.3 @ 1.5A C 0 SI. 50
e . 4 /15
10Vet @ 5A & 7.5Vel @ SA CSD $I O .
Z to r 110
WA.NTED LAB METBRS! BRIDGES!

K-POTS!
Pwr Sup KII 900VDC @ 5OOM& & 4 /
S illcon Dl odOl 1700Ply FWD $12
Pwr SuP Kit 1200VDC @ 200M a /Xfmr
& FWB Silicon Reet SIO e . 2 for III
Modulation Xtmr 60W /15K to 5.7K $5
Headset Rubber Bunyon P.d, p.lr II
Socket Ceramle 1825 Tube 41S1
Soeket Ceramic 868 Tube 4 /11
Soeklt Ceramle 4X150 /Llkt.1 4 /52
WANTED Y OUR · ORDBR - TODAY!
6MT R Grtund-Plane Ant (R Ellp) $4
Knob Spla.Crank BCS48 Type II
MlnlF.n 6 Ir 12 VAC SI.50 e. 4 fIr 15
Bea.. Indlcalor Solsyns 24VAC 2 fir SIO
Preclsl .n TLI47 FOIl.,. RelaY G..I $1
8 f..1 Eloc. Coni ~18• • & Plul 19. CI.
S/SI
Fun 250M . /3AO 5 fIr IOc. 100 fIr $'
DON'T C· W RITE 6" SEND ORDER!
X"TTG Mica Cond lr .006 @ 2.5Ky 19c
e . 5/$1
XMTTG Mlc. Cndlr .00025 @ 6Ky 750
@ 4 /S2
Minl-Rntlrler FWB 25Ma @ I15VDC
S for $1
Mlero_Swltch Raled 40Amp AC & DC
4 for SI
BandPau Filters 60 or 90 or l50CY'
3 for $5no Throat MikOl II @. 4 for II
"Bruning" 6"" Paranol Rull .:ttl tit
! for $2
Linear SawTtolh Pet KS15118/W. E.
S for $1

RUSH YOUR ORDER TODAY.
OTYS UMrrEDf

Transrormen-AII InDut IlSy/&OCyt VCT
@ 250.... eV /IA /5A /SA $6. 21110
400VDC Supply @ see.. A ... SlIlcon Rod
& Fllte,. $10
20VAC ... TAPS/ ,1.12.11S. 20V @ 4A. $I
92VCT / IA or 2XI6V @ IA. sa @. S2/ SS

L1no Filter 4.5A • "3VAC 4 fer I'
Line Filter SA @ 125VAC 2 for I
Connner Filter 400 "a e 2aVOC 4 for I'
Con,.ener Filter InDIlI /IA @ 80VDC 41 I
2.5M H PI Wound Chokel NationalS for $1

B.ttery Charger 6&I2V Char,.. up
to SAmp "AIlProyed" HOlY)' Duty 01.
s ' l n with Killin Clnult Breaker.
Operales 220 If IIOVAC 0 50 If'
60 Cn $8. 2 for $1 5. 7 /$49

SILICON TUBE REPLACEMENTS
OZ4 UNIVERSAL SI.75 @ . 2 /S1
5 U4 1120Rms /I600lny 52 e . 8 /15
5R4 1900Rms l26001ny $9 e. 2 /$15
866 5Ky/Rm• • 10.4Ky InY

SII @ . 2 /$20

Low prtcea t Now X}lTTG T ubel !
4-65A $7.00 4XI 50A $6.15 OB2 . IHi
4·125A 15.00 826 . . QuerY 5R4W GA
4.400A 25.00 829B . . 1.20 3.50
4-1000A 872A .. UiO 24G . Query

15.00 OA2 .. .65

We SWI P Tubes ! What Do /U n . re f
OAS .. .80 5R4 1.00 6F7 .99
Des .. .10 514 .90 6 F8 1.39
ODS •• .59 5V4 .89 6 H6 .59
024 .. .19 5ZS .89 6J5 .59
IL4 ... .82 6A7 1.00 6J 6 .59
IR4 . 5 /51 6A8 .. •99 6 K6 .59
1S4 .18 6AB4 . .59 6L6 .. 1.19
155 .68 6AC7 . . 7:2 6S N7 . .12

Send 25e for Catalo, l
114 .85 GAG S .65 6V6GT .90
115 . . .95 6AG7 .15 12AU7 .69
IU4 .. 6 1$1 6AK 5 .69 12A6 . .45
IU S .. .15 6AL5 .55 25L6 . .12
2CS9A Q 6A05 .66 25T ... 4.00
2C40 . 5.50 6AR6 1.95 2807 . .89
2C4S . 6.50 6AS7 . 3.49 50L6 . . !i9
2C51 . 2.00 6AT6 . 2 / $1 83V . . ..95

w e Bu;)"1 We Bell i We Trade I
ZOZI .. .65 6BA6 .ss 250TL 19.45
ZK25 .. 9.75 6BE6 .59 VR92 . 5 /1 '
ZK28 . 30.00 6B K7 .99 388A . 3 / I
2V! . . 21$1 6B06 1.19 416B . 16.00
2X 2 .48 6BY5 1.19 450TL 43.00
4X2SOB 6BZ6 .9 1 8 1S ... 9.95

30.00 6C4 .n III •• . 1.15
5BP4 . 7.95

TOD SSS Paid tor All T ubes l

86GA Xfmr 2.5V / IOA / IOKy/l nsl SI @
B.llentlne .#300 AC /Llb Mtr S54
(Sd ) Choke 4HY /O.5Af,270 $40 e . 2 /$6
"VARIACS" LIN O. 115Y/7.5A ' 1 "
"VARIACS" L /N 0-1S 5y/IIA 10
TWO 666A's & Fil. Xtmr• . . . . . . . . . . S6

"VOLT_TAB" 60QWatt Speed Conlnl
11 5VAC $4.50 @ . 2 for $15

Mlc. Condsr .006 .. 2500V 4 /S1
SnOOlle"co,1 Tulto r U O . 2 /$8
.. l nl - F. n 6 If 12V.e /&OCys S2 e . I /U
4XI 50 Ceramle Loktal SI .25 @ , 2 /S2
L1nl Filter
Lin. Flltu 5OAmp /2SOVAC $10 e . 2 /$16

DC I 'I. · /Mehr /RD /800M . $4 e . 2/$7
DC 2'1.· Metor/RD /lOOM. S8 @
DC 2'1.· Metor/RD /SOVDC SI @. 2 /$5
AC 3'1.· Meter /RD /ISOVOC $5 @. 2 /$9
DC 4· Meler/RD/lMa /S5 @, 2 /$9

W" Bu" s-u 6" T,..ul"
SEND 25e FOR CATALOG

Terms IIln Order IS"TAB" FOB N_ Vork.10 Day Gtd.
Our 20th Vear.

IIINM Liberty St.. N.Y. 6. N.V. Re2-6245

Ply/RDII
700 /490

.27

PlY!Rm. PlylRm.
5OOIISO 600/420

.It .21

Ply/Rms
400/280."

IS Am, Pro.. Fit up to 200PlY 4/$ 1
2 t o I A.. p Studs up tl l ooPly 8/$1
95 Amp Studs 150 tl 2ooPI,. S for $5

" TA B" - SILICON 750MA DIODES
NBWEST TYPB! WW LBAKAGB

Ply/Rml Ply/R... Ply/Rml Ply/Rm.
SOlS5 100170 200/140 100/210
.05 .01 _12 .14

D.C. Power Supply Il5y/60 It aoo
Cn. Output 390 : T.p 165V up to
150Ma. C..ed $5 @. 2 fer $9

1700 P ly /1200 Rml /750 .. a/ II.20 ~.
II/ 10

S."'o 1100 P ly/770 Rms 7St e . lIS / II
! Ky l2 loo Rm. /200 " a /II.80 .,I/IIO
6 Ky /4Z00 Rm l /200 " ' 1$4 @ , 1 1$9
IZ KV 180400 Rms /200 M. sa •• 2 /$14

TRANSISTORS-TOO MANYI U·TEST

Untesled Pwr Dlamonds/TOS 10 for SI
Unt.ted T036 up to lOOWatts I for I'
UntlSted T05/SIGNAL/ slstors. 20 for I
Unlesled Power DlodlS 35 Amp 4 for I'
Untilled Pwr Siuds up to 12Amp 12 tor I

TWI RCA 2N408 & TWI Relulaten
RCA IN2326 on pnd tkt. lOt e .4 '$1

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

iCR-5I LICO N CONTROL RECTIFIERSI
PRY 74 I6A PRY 7", ISA

25 .10 I.ot liG 2.70 1.00
50 1.00 1.15 SOO 9.00 1.45

100 1.10 2.15 400 1.75 ....
ISO 1.95 2.45 500 4.75 4.110
200 t.2t 2.80 110O 8.41 5.1S3

JNTESTED "SCR " Up tl 25 Amps. IS /I2
Uass Diodes IN$4. 48. 10. 64. 20 for II

PNP 100WItt/l 5 Amp HIPIWIf
TOS6 Case I 2 N441. 442. 277.
278. OSSOI UP 10 50 Vllt. 1
VCBO SI.25 e . 5 for $5.
2N278. «S. 174 up 10 80V
53 e . 2 for $5.

P NP 90 Watt. 2N 155. 156. 295. 242.
254. 255. 256. 257.301 .392. @ 9St. 4 for $1
PNP 2N670/900Mw 950 @ . 4 for I'
PNP 2N671/IWBit SOc @ . 9 for I

PNP 25W/T0 2N538. 539. MO. 2 for SI
2NI098 6/ SI. 1039 4/$1. 104O .S1
PNP /T0 5 S I GNAL 950Mw 25e @ , 5/SI
NPN /T0 5 SIGNAL IF. RF. OSC 2St @ .
6 for $I

S ilicon PNP /T0 5 & TOl8 25e @ . 5 for SI
2N 1046 /S 1.40 @. 9/S4. 2N 1907/ S2@. 4/S6
Powlr Hlal Sink Finned ElIUII 10 101
SlI· Surlaeo SI @ . 6 fer $5
T096. TOS. TOlD Mica Mil SOt • • 4 /$1
Di ode Power Siud Mica Mil sOe @ . 4 /S1

ZENERS IW att 6 10 200v 70e e . S/S2
ZENERS 10Waii 6 t e 150,. SI .45 e . 4 /$5
ZENER Kit Auld up 10 lOW S for I'
STABISTORS UP 10 Iwatt 5 for I

:>IY/R .., Ply/R",. Ply/Rms Ply/R",.
BOO/580 !IOO/610 10001700 11 001770

.15 .45 .1S5 .75
GTD ALL TESTS AC/DC & LOADI

"TAB " - TRANSISTORS - OIOOES II
GTD.' FACTORY TESTED 

FUll LEADS.

SILICON POWER DIODES • STUDS
DC 50P ly lOOPfy ISOPly ZOO P ly

AMP URms 70Rm. 105Rms 140Rm.
I .01 . 14 .17 .24

12 .SO . 55 .70 .15
18- .20 .10 .SO .75
35 .70 1.00 1.50 2.00

100 1.65 2.05 2.50 5.15
240 1.75 4.75 5.75 IU5

._--- ._---- ------ --- ------ ---DC 3OOPI., 400Ply 500Ply 600Ply
AMP ZIORms 260Rms 950Rm, 4Z0Rms

I .29 .10 .40 .48
12 1.00 1.'5 1.45 1.70
18- I.ot 1.50 Query Query

. 95 . 2.15 2.45 2.75 I.IS
100 . .8.75 4.SO 5.50 8.00
240 11.70 17.10 21." 29.70

·P.F. PRESS.FIT AUTOMOTIVE TYPEI

'CUST 1965 95
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WRITE US NOW
KING SIZE TRADE-INS ON
YOUR PRESENT GEAR!

:THROUGH

NOW FOR THE FIRST TIME
2KW+ TABLE TOP LINEAR FOR UNDER $500.00
GUARANTEEDI 2KW+ PEP SSB INPUT and 1200
WA TTS PEP OUTPUT, ALL BANDS 80
THROUGH 10 METERS.

EXCLUSIVE GALAXY UNBAR FEATURES
... Ret'olutimrary neso circuit. Sustains Hi -Effi 

ciency 10·80 Meters.
... IUOS' cmnpact 2KJF Linear eeer tJlml",. R.F.

unit just 6 " x 10V. " X 11';' '' . Same as Gal
axy III and V.

• NEW AI,S! (Automatic Linearity System) An
im provem ent over convent ional ALe.

• ,I /oST TAI,K-I'OJr'Ell EVf:ll in th is sm all
size.

• Opprates All , at all times.
... Built-in alJlf>1I11t1 sldtchin~ rela,'s.

POWER SUPPLY
Ileavy ,IUIY power supply
has 115/ 230 VAC primary,
-conservat ive 2KW CCS rat
ing wit h ' grain-oriented sil 
icon steel core, solid state
rectifiers. All cables sup
plied. Power supply can be
placed under desk for op
erating con ve nience. Pro
tected by attractive cover.

Na me. Ca I1 _

Address _
34 15 West Broadway
Council Bluffs , Iowa 5 1504 City State ZiP=-:=-------------------

WORLD RADIO
LABORATORIES

GET
YOUR
FREE
~'65 CATALOG-----

leo I. Meyeflon

W¢GFO

MORE "OUTSTANDTNG F _/~TURES----'"
• INI'UT, 2.0/1/1 If'aU. l'f:I'-SSa. 1,000 Watts-CW, 1,000 Watls·RTTY.
... Complete tube replacement cost under $30.00.
... Uses ten 6HF5's in new, efficient design.
* Full Power from any 100·200 watt output exciter.
... Tubes fan cooled for longer life.
... SIMPLIFIED, reduced power tune-up.
... One knob bandswitching, 80 through 10 meters.
• High efficiency PI-NET, matches 40/90 Ohms impedance.
• Built-in, adjustable tow- pass filter.
'* 3 rd order dlstortion . 30DB.
• 1151230 VAC power supply.
• Shipping weight (Linear and Supply) Approx. 55 Ibs.-- - - -------------_.o Send in f orm at ion on Linear Amplifier.o Send quote on se p arat e sheet.o Send new catalog.

13 MAGA ZII



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

SAVE $70.00 •.. If you buy now • . • A NEW
G A l..A X Y V TRANS CEIVER • • . featuring 300
WATTS PEP SSB/CW; FULL BAND COVERAGE
on 80·40·20·15·10 meters .•. and it boasts the
BEST - SELECTIVE RECEIVER (because of its
6 Xta l filter); and UPPER and LOWER selectable
SIDEBAND!
Don't Forget .. • We' re st ill offering you a 2
WEEK FREE TRIAL· plus you can use our NO
D O WN PAYMENT CH A R G-A-Pl..A N .
We'll also allow you WRl..'S TOP T R A D E -IN S
on you r present gear.
YOU JUST CAN'T GO WRONG! TAKE ADVAN·
TAGE OF THIS SPECIAL OFFER TODAY!
llt Write for free trial terms.

DC SUPPLY
REGULAR $119.95

NOW $89. 95
SAVE $30.00

LEO I. MEYERSON
WJl"GFQ
PRESI DENT
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This desk-top amateur station by National includes
the NCX·5 al l-band transceiver, with digital counter
read-out accurate to 1 Kc on each band and
Transceive Vernier con trol to provide up to + 5 Kc
separation of rece ive and transmit frequencies.
Transmit-receive selectivity is provided by National's
8·pole crystal filter with greater skirt selectivity
than any filter ever manufactured for amateur
equipment. The NCX·5 provides opera tion on upper
or lower sideband, compatible AM, or break- in CWo
$685 • Th e NCX·A power supply/ speaker console
operates from either 115/230 VAC. and provides
all operating voltages for the NCX·5. $110 • The
VX·501 VFO console provides choice of completely
independent transmlt-receive frequency contro l of
the NCX·5, as well as transceive opera tion from
either VX·501 or NCX·5, and also offers five crystal

channel positions for net or novice use. $249.95 •
The NCL·2000 is a completely self-contained 2 Kw
SSB PEP linear amplifier for the 80 th rough 10
meter bands, with minimum peak output of 1300
walls. It may also be operated for CW, AM, or
RTTY at 1000 walls DC input. $685 • The HRO·500
is a frequency synthesized and phase- locked solid
state receiver covering the five kitocycle through
30 Mc frequency range with identical 1 Kc caiiora
tion, high stability from turn-on, and 10 Kc per
turn tuning rate th roughout. Passband Tuning is
offered for SSB and CW operation, and IF band
widths up to 8 Kc are included. Operates from
either 11 5/ 230 VAC. or 12 V.D.C. sources. Power
dra in from a 12 V. ballery (with pilot lamps switched
off) is 200 Ma. $1295 • Not pictured is the popular
NCX·3 tri -band transceiver, at $369.

lI1lTlnlllll nAnlft ,,,".lftAIlIU UI"'~\!)
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