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ANTENNAS

MULTI-POLARIZED TWIST

For tracking, back scatter, Moonbounce
Priced from $29.50 to $186.00

PERFORMANCE PROVEN 6 METER BEAMS

3-5-6-10 elements
Priced from $14.95 to $49.50

THE BIG WHEEL N
Omnidirectional gain antennas s
Priced from $8.95 to $55.55

COLINEAR ARRAYS
16-32-64 elements
Priced from $9.85 to $133.50

MULTI-ELEMENT YAGIS

Single, dual, quad stack arrays
Priced from $9.75 to $84.50

SQUALO MOBILE & FIXED ANTENNAS e -
Omni-directional, horizontally polarized, square 'y e

antenna. For car top or base station mounting.
Priced from $9.45 to $66.50

Sy

MAKE YOURS A REAL SIGNAL . . use a CUSH CRAFT Amsmiiil

Whether you are Tracking Satellites, Moon Bouncing, DX-ing, Rag Chewing or Winning
Contests — you will do it better, more efficiently, and at a lower cost with a Cush Craft
Antenna. You will have a signal that really radiates when you buy Cush Craft . . . the
antennas with a “PATTERN OF FIRSTS” in Amateur Communications.

BUY FROM YOUR DISTRIBUTOR
OR WRITE FOR FREE CATALOG

621 HAYWARD ST., MANCHESTER, N. H.
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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 letter 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 Wayne
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

Updating the R-S-T reports.

R means readibility.
R-1 to R-4 Unreadable
R5 Readable with difficulty to
armchair copy

S means signal strength.
5-0 to S8 Too weak to copy or too
S9 much QRM to copy
S9-plus Readable with difficulty
Reasonably readable signal
to thunderous signal

T means tone.

T-O0to T8 Pulses or raw ac note
T9 Rough note or bad chirp
T9X Anything from absolutely

perfect signal to one com-
plete with chirps, thumps,
clicks, a bit of hum, buzz,
parasitics, etc.

de
W2NSD/1

never say diet

timers on the air who remember my wvisits.
I got my ticket in 1940 . . . was active on
160-40-10-2% meters . . . won the SS contesi
for my section in 1941 and was extremely
active right up to and including December
7th. No one can buffalo me about the old

days . . . I was there . . . I know what the
hams then knew . . . how little they knew . .

how they built rigs from the Handbook anc
Radio, but had to call in one of the loca
“experts” when a 6C35 crystal oscillatos
wouldn’t perk. Sure there were a few comples
rigs, but most of the gang were struggling
with their 6L6 oscillator modulated by a 6L6

Don’t hand me any about the technica
level of the old timers . . . I was one . . . anc
I knew the rest of them.

The ARRL in RM-499 claimed that they hac
detected that we have been going down hil
and apparently they have convinced the FCC
of this too. My response to 499 was a lette
asking the ARRL to give any facts they hac
to support their claim that something wa
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 th
contrary, all the facts indicate that ham radi

is better and more wvaluable 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 applianc
operator . . . my rg 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 effort needed t
build a transmitter today any more than th
hams of 30 years ago saw any need for build
ing their receivers. But I 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 RTTY gang, the TV gang, an
a dozen or so other gangs . . . plus the fellow

73 MAGAZIN



FROM
INTERNATIONAL

International’s new unitized VHF/UHF transmitters make

VH F/UHF it extremely easy to get on the air in the 50-420 mc range
with a solid signal. Start with the basic 50 or 70 mc
UNITIZED TRANSMITTERS driver. For higher frequencies add a multiplier-amplifier.
= All units are completely wired. Plug-in cables are used to
50 mec 420 mec interconnect the driver and amplifier.

s AR e DR o e L

_________
P

50 or 70 mc

DRWERITRANSMITTER MULTIPLIER/AMPLIFIER MULTIPLIER{AMPLIFIER

The AOD-57 completely wired The AOA-144 uses two 6360 The AOA-220 uses two 6360
with one 6360 tube, two tubes providing 6 to 10 watts tubes providing 6 to 8 watts

12BY7 tubes and crystal output. Requires AOD-57 for output on 220 mc. Requires
(specify frequency). Heater driver. Heater power: 6.3 AOD-57 for driver. Heater
power: 6.3 volts @ 1.2 amps. volts @ 1.64 amps. Plate power: 6.3 volts @ 1.64 amps.
Plate power: 250 vdc @ 50 ma. power: 250 vdc @ 180 ma. Plate: 250 vdc @ 150 ma.
AOD-57 complete._ . $69.50 AOA-144 complete $39.50 AOA-220 complete ___ _ $39.50

AOA-420
APD-610

..........

MULTIPLIER/AMPLIFIER .. ;

The AOA-420 uses two 6939 RELAY BUX FlLAENT

tubes prﬂuiding 4 to B watts Four circuit double throw. o

output on 420 mc. Requires Includes coil rectifier for 6.3 SUPPLY

AOA-57 plus AOA-144 for vac operation. The APD-610 provides 6.3 vac
drive. Heater: 6.3 volts @ 1.2 ARY-4 Relay Box @ 10 amperes.

amps. Plate: 220 vdc @ 130 complete ... ... ... 91250 APD-610 complete $9.50
ma.

AOA-420 complete $69.50

_COMPLETE TRANSMITTER

6 METERS 50 mc AOD-57

2 METERS 144 mc AOD-57 PLUS ADA-144

220 mc AOD-57 PLUS AOA-220

420 mc AOD-57 PLUS AOA-144 PLUS AOA-420

MODULATOR

The AMD-10 is designed as a com-
panion unit to the AOA series of trans-
mitters. Uses 6AN8 speech amplifier
and driver, 1635 modulator. Output: 10
watts. Input: crystal mic. (High Imped.)
Requires 300 vdc 20 ma, no signal, 70

ma peak: 6.3 vac @ 1.05 amps. 18 NORTH LEE — OKLA. CITY, OKLA.
AMD-10 complete $24.50 '

Order Direct

from International
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TWO CATEGORIES TO CHOOSE FROM

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

Heavy Duty Self Supporting
and Guyed in Heights of

37 — 54 feet (5S)

71 — 88 feet (guyed)

ROHN has these 6 IMPORTANT POINTS:

Ease of Operation—roller guides between sections assure
easy, safe, friction-free raising and lowering. Strength—
welded tubular steel sections overlap 3 feet at maxi-
mum height for extra sturdiness and strength. Unique
ROHN raising procedure raises all sections together—uni-
formly with an equal section overlap at all heights!
Versatility—designed to support the largest antennae
with complete safety and assurance at any height desired!
Simple Installation—install it yourself—use either flat
base or special tilting base (illustrated above) depend-
ing on vour needs. Rated and Tested—entire line engi-
neered so you can get exactly the right size and properly
rated tower for your antenna. The ROHN line of towers
is complete. Zinc Galvanized—hot dipped galvanizing a
standard—not an extra—with all ROHN towers! Prices
start at less than $100.

SEND FOR ROHN TOWER HANDBOOK
—%$1.25 Value

— stpaid (special to readers
ONLY 3100 E?lhis magazine). Nearest

_:__il:'.'l.w TETN
(0 1
Bl j R ‘..I.In.‘::l: HII_I_"_ :
e Ly lj.l I1III Il
I i i
d i ' i
=0 1, i
¢ Y B
) 1 11

Sentatives world-wide Lo serve you. Wrive RSN e
today to: f A L
2L
ROHN Manufacturing Co.
P. O. Box 2000 Peorig, lllinois

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

all over the country like Bill Hoisingtor
K1CLL 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 o
25 years ago. Way ahead.

I’'m not trying to sell you a bill of goods . .
these are facts. Check for yourself. Would yo
like an experience? Build up something fron
an issue of 73 and then take it around to :
club or two and show what you've done. I’
bet you will find that a number of the clul
members will ask you questions that will amaz
yvou 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 o
those kids are incredible. Dont believe m
. . . ask anyone that has made the rounds o
ham clubs with any kind of technical talk.

If we're all appliance operators then who is
that is buying all that surplus gear? I've bee
trying 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 the 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'v
run into darned few bad manners. Someho
every time I do have troubles it seems to L
from just a small handful of fellows, chay
that 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 exce;
tion I've found that everyone was as cooper
tive as I could ask. When I operated well
got good results, when I goofed it things g
messed up . . . and I could take the easy w:
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 i
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.
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relax...
for the BEST
in HF and VHF

listening

HAMMARLUND'S wa Hﬂ'"m\'vm:

the only™ receiver capturing all popular Ham Bands.

The exciting HQ-170A-VHF is the first and only Ham Band receiver that gives you everything you want. Sepa-
rate NuVistor front ends (0.3V for 10 db S/N) for both 6 and 2 meters completely 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 receiver that combines basic operating excellence 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 Choice for the amateur fraternity.

The HQ-170A-VHF is the most versatile, and most
complete amateur band receiver now available on
the market—one neat package contains all the
flexibility you need —superlative AM, CW and SSB
reception on All popular amateur bands.

Coming soon— Matching transmit accessories
for the Fabulous HX-50.

*Except for the Hammarlund HQ-110A-VHF

HAMIMARLUND

MANUFACTURING COMPANY
~ A GIANNINI SCIENTIFIC COMPANY
i 1 73-88 Hammarlund Drive ® Mars Hill, North Carolina 28754

I'm intererested. Please send HQ-170A-VYHF info to:

Name

Address
City Zone

State

UGUST 1965 >



Robert Ruda W2BHT
60 Knollbrood Road
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

mmmmm
.......
......

T P a1 ¢ e

e o
o el e —

Fig. 2A—Front View: This is the original
prototype, and does not have 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,
“I can’t believe youre running only 20 watts—
sounds better than any hundred watt rig I've
heard.” This is characteristic of the glowing
reports weve had with this transmitter. And

6

it happens every time we make a new QSO!

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 su-
perior audio, and were not merely “some-
thing” that would modulate the final stage.
The speech amplifier is highly filtered, and

e . : G mﬁg :1-"' ¥

) T e At B e,
5 e B e LE - o e
i A T o
5

L
I s e

e BIE e
Fig. 2B—Back View: Note components
mounted on back panel. From left, mike
input, gain control, antenna output, 4-pin
power input plug.

stable. Yet it contains no tricks, is easy t«

build, and is not over-designed. In fact, th¢

modulator by itself will improve the signa

quality of most 20 watt AM transmitters i

use today.

Design Philosophy

The transmitter was originally intendec
for mobile operation, but the finished uni
performed so well that one is currently being
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 ma
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 hams on 6 meter
rarely used any other band for mobile activity
Twenty watts input was chosen not becaus
of size limitation, but because of intelligen

73 MAGAZIN
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FIGURE |
attery drain and power supply requirements. _ Parts List \ _
L1 Approx. 2 microhenry slug-tuned coil, North Hills

nd, as has been borne out by all who have
uilt this transmitter, it will out-perform
ome-brew and commercial units with 2 or 3
mes the power. The unit we built contains
3-position 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 the third position
iving us an additional crystal frequency from
e front panel, or, as in our home station,
roviding us with an easy vfo input.

The first reaction we received upon showing
e transmitter was, as we anticipated, “why
vo panel meters?” Simple. We're operating

Fig. 2C—Looking into the Transmitter: The

Exciter Sub-Chassis is the vertical chassis
at the left. The Modulator Sub-Chassis is
the vertical chassis at the right. The Final
Chassis is shown near the back. Note place-
ment of components on front panel and lo-
cation of Modulation Transformer between
the 2E26 tube and the Interstage Trans-
former mounted on the Modulator Sub-
Chassis,

IGUST 1965

Electric 1300F or equivalent
I.2 7 microhenry RF choke, Ohmite Z-50
L3 534 turns of B&W 3002 miniductor

1.4 24 mh rf choke
.5 5 turns of B&W 3010 miniductor

M1 0-5 ma meter

M2 0-100 ma meter
T1 1 to 3 ratio interstage transformer, single plate to

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

5000 ohm secondary
The parts values are not critical, and any reasonable

substitution can be made.

mobile. How nice to be able to read plate
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 piece.

When 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 adjustments are
employed. Inexpensive 8 mec crystals can be
used.
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Fig. 3—Exciter Sub-Chassis: Also shown is
the crystal socket 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 cathode current is
no more than a suitable dualtube 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!
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
youre 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 better build this one right
away, while you can still sell the other one.

Simplified Construction

For a cabinet we used a chassis 3”7 X 7”7 X
12” upside down. It could be made a little
smaller, 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 17,
available at any radio supply house. Follow

the 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 fo
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+ plate
and screen wires, and the other for the A+
(filament) wire. Connect the ground lug tc
the lug on the Power Input Plug on the rea
of the 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 t«
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 t
the Power Plug. But more about this later.

| - — 2l
—e  lalf2 e --1| -2 =
FRONT PANEL | ]
T ) | W2\ |
o O P 2 el e
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DIMENSIONAL DRAWING

73 MAGAZIL



S - e = ]
-

o R SR e e
S s
o e S S e
: e e e :"""‘:W\-cwc-fa. e
CEEmR e SR e
o s e L -
T e o e e S

o . e _vs B

e e e S

e :E:-\.?w “ﬁ:ﬁﬁﬂ-q‘hﬁ §%+_?3;.;3§"?‘.'5}: i

-\.g S :-\._;M_M#E“,?.&# ;15"'&%"“":3":&--’3 g e
S e e R

S .
O A i :
gcﬁﬂlf\_%'ﬁ:\.q-_ ﬁa___.hx.@luﬁ:ﬁﬁﬁ!:ﬁpg: A vﬁi_=5¢_
i o e R e e % 2
e __ 3“@.@.‘.'?"’ .3,;.; it i
: S o i 5 Saee e ]
sl R B e
T ¥ e e e o
.i'-f-' et SR e R S
et S r - T
2 .-.....:Mh:“ e e R e
: e LaE i
i ; h:-:-_-t-:"”' s_..-_:-\.. S ;‘_:.: e
e o _:-\.b-'- ﬁ..{-a- R M e
: 'b-'\-u-\.- - e e R p - e
£ - T i Sem ARt
T e B
e it
1 e E

the Stronger Mobile Antenna

| 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 built to endure

e
e

M,,ﬁﬂ with its stainless steel tapered radiator tip and tough aircraft aluminum mast. It operates
= -~ onany band with a simple change of top-center loading coils. (Coils are sealed in protective,
low-loss Epoxy.) AUTO-MATCH—the permanent solution to your mobile antenna problems!

PRICES

Mast 370-1 .............. $12.95 Coil 370-20 .. $13.45
-~ Radiator Tip 370-2 ........ $ 995 Coil 370-15 .............. $12.75
-~ Coll 370-75 .............. $15.95 Coil 370-11 .............. $11.95
 Coit 370440 .............. $1495 Coil 370-10 .............. $11.95
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NEW CODAX ™
Automatic Keyer

et

Woitors

CODAX — new rhythm-smooth
automatic keyer by Waters —
never anything like itl Feather-
touch double paddle is factory-
adjusted for precise gap and
tension. Spacing and timing
from 5 to 50 WPM is fully
automatic. Battery powered all-
solid state digital eircuitry
with sealed Reed Relay output
for block grid keying. Also
operates into mike jack to work
VOX CW on upper or lower
gideband. Unique audio circuit

id f i ’
e e poonitoring  and madel 361 ... ... $92.50 (Less batteries) :
S

Vrles4 CLIPREAMP™

to increase your “talk power”

Introducing . . ..

-

A solid state clipper-preamplifier, the brand new Wa-
ters CLIPREAMP will increase your intelligibility and
talk-power up to 4 times when band conditions are
tough! Self-powered and weighing but 63 ounces,
CLIPREAMP installs externally between microphone
and transmitter in a matter of minutes. Front panel
eontrols switch CLIPREAMP IN or OUT,. OFF or ON,
and permit Compression-Level adjustment to individual
requirements. Input: 100K ohms: Output: 50K ohms;
Voltage Gain: 10 DB nominal: Power: 9-volt battery.

Model 372 ... ... $21.95
(Less hattery) ‘
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WATERS

MANUFACTURING INC.
WAYLAND, MASSACHUSETTS
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Fig. 4——Final Sub-Chassis:

Screen resistor
is shown at upper left. Coupling capacitor,

001 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.

FINAL SUB-CHASSIS—Mount a 2-termin-
al plus ground tie lug as shown in the photo.
The 22K ohm grid resistor will connect to one
terminal along with a 15 inch length of wire
which will later be connected to the Grid
Meter on the front panel. Connect the fila-
ment wire to the other terminal. Also mount
a l-terminal tie lug, as shown, to which you
will connect the screen resistor, and later on,
the modulation transformer and Plate Meter
wire.

MODULATOR SUB-CHASSIS — Connect
the microphone jack to the 6ANS8 socket on
this chassis with 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 Control on the back panel
is connected to the Modulator Sub-Chassis by
two 3 inch lengths of shielded wire. Do not
cut the primary leads of the modulation
transformer, but connect them full length to
the 6CZ5 tubes. This 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-conductor 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+ filament 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 vou here, using the schematic for exact
connections. The rf choke connects from the
plate cap to the Plate Meter. The other mete:
terminal connects to the 1-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 Control. Select
the wires on the secondary of the modulatior
transformer corresponding to 5000 ohms, anc
connect one to the l-terminal tie lug on the
Final Sub-Chassis. Connect the other to the
B+ terminal on the Power Input Plug. Dc
not solder the lead to the l-terminal tie lug
until after the testing section.

Special Filament Consideration

If fixed operation is intended with a 6 vol
filament supply, wire the filaments as shown
If mobile operation is considered with a 1¢

5—Modulator Sub-Chassis: The two

Fig.
6CZ5 sockets are at the left. The choke

in the photo was wired in the filament lead
of the 6ANS8. It was later found not to be

necessary, but was left in.



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 6ANS8 tube
with a 12CT8 tube (direct replacement).

Testing

Install the Exciter tubes and the 2EZ26
(6893). Do not yet install the Modulator
tubes. Plug in a crystal. Temporarily discon-
1ect the modulation transformer wire con-
rected to the l-terminal lug on the Final
Sub-Chassis. Connect a 300 volt, 200 ma, 6
volt, 3.6 amp (12 volt, 1.8 amp) power sup-
sly 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-
ymmended coil is used, the slug will be about
4 inch out of the coil. Disconnect the 300
solts. Re-connect and solder the modulation
ransformer wire. Install the tubes on the
Modulation Sub-Chassis.

Tuning

The transmitter is extremely easy to tune.
The general procedures are as follows: Close
11l 3 variable capacitors (full capacitance).
With power applied, crystal or vfo connected,
mnd antenna connected, turn the knob con-
1ected to the variable capacitor on the Final
sub-Chassis to get about 2% ma reading on
he Grid Meter. Then turn the 15 mmid vari-
tble capacitor mounted on the front panel
or minimum reading on the Plate Meter. If
his reading is about 60 ma, tuning is finished.
Chis will depend upon antenna being used. If
his reading, however, is much below 60 ma
‘45-55ma) turmm the 100 mmfd variable ca-
yacitor mounted on the front panel until the
Jlate Meter reads slightly over 60 ma, and
\gain turn the panel-mounted 15 mmid vari-
wble 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
wmdio ability of the modulator by rewiring for
. carbon mike. About a ¥ turn of the Gain
ontrol 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 sound-
ng rig he’s heard—and what? Youre only
unning 20 watts?—Sounds like 60! Just sit
vack comfortably and smile. After all, it's not
our fault he didn’t build one of these units
00. ... W2BHT
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Choose from 8 mod-
els, 4 with 20 ft. sec-
tions, 4 with 10 ft.
sections — all hot-
dipped galvanized,
inside and out, after
fabrication.
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» Tower Heights to 88 ft.
GET THESE » Easy to Erect

FEATURES ¢ Cranks up & down

* Geared winch
* Aircraft raising cable
e Ball-bearing pulleys

e Precision formed
guides

» Hinged base plate

PRICES START AT

$127°°
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Gomg RTTY: Part III

Fred DeMotte W4RWM
P.O. Box 6047

Daytona Beach, Florida

The Scope Monitor

Scope subchassis.

Tuning RTTY 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
signal delivered to the deflection plates of the
3BP1 for good scope presentation.

In Fig. 1, 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
yvou 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

intensity controls are mounted on the front
panel.

The sub-chassis is three and three-quarters
inches wide by 12% inches long, with a one
half inch flange at each end.

After completing the wiring as shown in
Fig. 1, fit the sub-chassis into the overall
chassis and fix into position with self-tapping
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 the focus and
intensity controls.

+ HIGH VOLTAGE O

4TK
sOK SOK
4TK
AS IMEG I
" 20% I700 SOK 30K 30K ]

3B8PI ,ﬁ ! !
o
TO CONVERTER
N

Schematic 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.

. . . W4ARWM



going mobile?

GETMORE POWER . .BETTER
AUDIO QUALITY. .GREATER VERSATILITY

WITH SWAN
5 BANDS 400 WATTS

MODEL 350
CESNRNCS

:
Mounts under dash or on |

— i|" !:J tunnel, or with a Model 22 ;f

) =e === [iif Adapter and Model 405 :
e Bl ¢ s mobile VFO can be mounted |i§
== s in the trunk. $395 e

MODEL 400 f
\\\\\ N\ W\ .
\\\\\\\\ SNErEe

|
seats. New Model 400 deluxe with | ;

outboard VFO can be mounted in
trunk, under dash or on tunnel
with Model 406 VFO mounted on
dash or steering column for maxi-
mum ease of operation.

Model 400 $395
Model 406 $ 75

MODEL 99 SWANTENNA

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

AODEL 412 DC SUPPLY for either Model
50 or 400 $130

ELECTRONICS CORP.

Oceanside, California




Jack Bayha WE8BPY

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. Dont 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

+ M M
Dj O I:i_D/ {) COMMON
100,000
(MULTIPLIER) L v v, ) 100 YOLTS F.5.
£ 900
bk O L AP -0 | VOLT FS.
200,000
P ) 200 VOLTS F.5,
M= i MILLIAMPERE (100 OHMS)
Fig: | FiG. 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 s
voltage, in millivolts, developed across a shunt,
Often you will see a meter with a little desig-
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 almosi
any range.

4. We have two ways, and herein lies ¢
trick, or combinations of these ways, to alte
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 highe
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 on¢
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 1(
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 merels
to make R a resistor of 200,000 ohms. T
make it read 500 volts, R must equal 500,00(

Meter Multiplier Chart—Voltmeters
Meter Sensitivity
0-100 ma.—10 @ per volt *
0-10 ma—100 Q per volt *
0-1 ma—1000 Q per volt
0-100 uA—10,000 @ per volt
0-10 uA—100,000 Q per volt

* Watch multiplier resistor wattages.

T i M Yy, e e T e e e L e



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 ochms 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
apply 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-
sulating a new multiplier, and installing same.

Naturally, by installing the multipliers ex-
ternally and switching them in, you can make
a2 multiple range meter readily. See Fig.
2. (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
iigher ranges, this gets negligible so is for-
sotten. )

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

Extending the range of current meters, or
naking millivolt meters or microameters read
qwrrents of magnitude can be simple, or
omplex. 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
yroper shunt across it. This is the simplest
ind of ohms law calculation. The meter meas-

MULTIPLIER
AP *— ﬁﬂﬁ- O

READ VOLTAGE ACROSS
WITH MULTIMETER,

>

READ CURRENT FLOWING
THRU WITH MULTIMETER,

CALIBRATING A VOLTMETER CALIBRATING A

CURRENT METER

FIG. 3

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 these home converted meters is
easy if you have a good multimeter. Just use it
in series for current calibration, and in paral-
lel 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
are usually good enough for ham purposes.
For some ranges you will have to wind your
own shunts; these 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.
. « . W8BPY

. BROAD-BAND
"BALUN"

1 KW P.E.P. Mono-Band Kit...1KMB1V/81K ... $19.95*
2 KW P.E.P. Mono-Band Kit...2KMB1V/81K. .. §24.95*

*Kit comprises, encapsulated, ‘‘Balun,” copperweld, insulators,
Elus installation and adjustment instructions for any Mono-
and 80 thru 10 Meters. Also available 2, 3, 4, 5 Band Models.

Mfd. Write
under Pat, for TELREX
2,576,929 PLE5

TELREX LABORATORIES
ASBURY PARK, NEW JERSEY



Stanley Rohrer WOFQN
215 W. High St.
Elkhart, Ind.

The EHS Portable Dipole
80 thru 6

Several years ago the Elkhart High 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 SWR 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 searching 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 Mc).

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

Construction

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-

1A

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 SO-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

468

Lei= Fme

. We found this to vary

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 SWR meter. Different colors of paint can
be put on the wire for each selected frequen-
cy so that further measuring need 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 low
SWR. As an emergency antenna it is very
hard to beat. If the antenna is used in damg
weather it would probaby be wise to wrar
the chalk line units in Saran Wrap to prevent
rust damage.

.. . WOFON
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station

cents per watt

The brilliant new SB-34, SSB 4-band transceiver serves as your receiver and
exciter...the new matching SB2-LA Linear furnishes the big bang! This ad-
vanced design power combo costs you only 644,50, unquestionably the lowest
cost per watt obtainable! But this is only part of the 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

Husky, heavy-duty, with 1IKW P.E.P. input capability
on 80-40-20-meters, 750 watts on 15 meters, this
exceptionally compact amplifier 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 built-in.

4-bands, 80, 40, 20, 15 meters - Full band switching
« Passive grid input for resistive load to exciter, Drive:
60W or more depending upon the linear amplifier power
output = Low plate voltage (800 volts) and high plate
current « Easier on capacitors, rectifiers, power trans-
formers « Safer under environmental extremes « High
filter capacity for dynamic regulation « Built-in antenna
relays (2), internal blocking bias « HI/LO power and
TUNE /OPERATE switches - Panel meters for output and
plate current - Six parallel-connected 6JE6's are used
in amplifier - 115V AC power supply (built-in) is all-solid-
state. Size: 534 "H, 1134"W, 1158”D. Wgt, 35 Ibs. (apprx).

SB-34 TRANSCEIVER ...... 395.00

New ... advanced . .. with important plus perform-
ance features! Transistors and diodes replace vac-
uum tubes (except for the 2-6GB5’s in PA and 12DQ7
in RF driver) — equipment size is reduced greatly
— current drain lowered substantially. Example:
SB-34 draws only 500 ma on receive standby.

Built-in supply for 12V DC and 117V AC - Power input:
135 watts P.E.P. (Slightly lower on 15 meters) = Fre-
gquency range: 3775-4025 kc, 7050-7300 kc, 14.1-14.35
mc, 21.2-21.45 mc » 23-transistors, 18-diodes, 1-zener,
1-varactor, 2-6GB5's PA, 1-12DQ7 driver = No relays —
solid state switching — breakthrough! USB or LSB selec-
table by panel switch « Collins mechanical filter — trans-
mit /receive + Delta receiver tuning +« Solid-state dial
corrector - prewired for VOX,/100kc calibrator accesso-
ries — both units are optionally available. Single-knob
dual-speed tuning. Size: 5”H, 1114"W, 10”D. Weight 20
Ibs. (Approx).

317 ROEBLING ROAD, SOUTH SAN FRANCISCO, CALIF.
Export sales: Raytheon Company, International Sales & Services, Lexington 73, Mass, U.S.A.
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A 8072 limear with many
interesting ideas for the
SSB ham who wants to
step up to higher power.

Wayne Cooper K4ZZV
9302 N.W. Second Pl
Miami, Florida

Some Notes on

Grounded-Grid Linear Amplitiers

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 KW can be run
with a little 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 amplifiers

......

aaaaaaa
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. i e e e
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The 8072 Amplifier compared to a 4-1000A.
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that the technical minded amateur might like
to include in his own amplifier. The amplifies
as shown is experimental to try out the tubes
[t is used only for single band unattendec
operation. No adjustment is necessary ove)
the top 100 kc of the 14 mc band so there
are no dials to twiddle, no meters to watcl
and no on the air “helloooooo test” necessan
once it is set up.

The tubes were the big miniaturizatio
problem. Jo Jennings WG6EI has long sinc
taken care of the tank condenser 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 simplificatio
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
fit this requirement. The RCA type 8072, 812
and 8122 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 loy
grid current ratings. The RCA tubes mer
tioned have a CCS rating of 100 ma of gri
current which qualifies them for the applic:
tion. 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, n¢
the “ICAS” rating that the amateur is use
to. I chose the type 8072 as it fit the miniatu

73 MAGAZI}



Fig. 1. Grounded-grid
Linear Amplifier using
2 8072's.

JENNINGS
TYEE RBY
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|

THEOMA _ j |
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zation application better though the nominal
-ating is only 100 w and it is the least expen-
ive of the series!

It is possible to reduce the size of the am-
slifier down to a 7”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
ooling. It will also be noted that the base
ocket is recessed so that the screen ring seats
irmly on the chassis. This turns the chassis
nto a heat sink for the base of the tube.
\dequate circulation cooling for the duty
vecle involved with a SSB linear in amateur
ervice is obtained from a 4" fan placed next
o the tubes just outside the wide mesh pro-
active screen.

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

Front view of amplifier.
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able heat sink, one does not have to buy
new ones when the tubes are replaced, not a
small item in tube costs. 72% 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. If this is not provided, the current path
is projected back to the driver 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-
cuit 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 filament as the 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-

Back view of amplifier.
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Bottom view of 8072 amplifier.

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 1:1, 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 point.
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 current! 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 ma 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 ma 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 813’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-

20

tional for ham equipment in that it is series
fed rather than the parallel feed wusually
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 that 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 fittings too), bulky and clacking coaxial
relays on the wall or on the back of the ampli-
fier. I never could quite understand why this
was not done but then maybe everybody but
me owns stock in a coaxial relay company!
There is nothing coaxial inside of the amplifier
so no discontinuities will occur. In this partic-
ular application the extra contacts came in
handy to apply a blocking bias. The static If
is about 120 ma with 2300 v on the plates
The -40 v (no load) bias in standby drops the
Ip to about 40 ma which lowers the static
dissipation and helps with the cooling.

The filament transformer used is the only
one that could be found available. It is ratec
at a higher current than required which made
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 1
under load filament transformer can be found.

The adjustment of this linear amplifier o
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 o
tuning up linears, judging from the carrier
and “hello test” one hears on the air, but
do not know of any good ones. A dummy loa
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 ma of plate current. Tune the tan
input condenser for resonance or maximur
rf output as indicated on the ’scope or 1
meter on the dummy load. Now turn up th
gain momentarily to 550 ma and see if ther
are nice clean peaks on the ’scope patten

73 MAGAZIN



Here's the SPECTACULAR

NEW ALL TRANSISTOR
SBT-3 SSB TRANSCEIVER

PRICED AT ONLY5299 50

SPECIFICATIONS
Freq. Range: 3780.4010 KC, 7180-7320 KC, 1413014360 KC

Semiconductors: 2—BD42 instant heating tubes, 18 transistors,
2=—varicaps, 1—zener, 9 diodes

Size: 433H x 113gW x B34D. Weight 10 Ibs

TRANSMITTER RECEIVER
Power Input: 165W pep Sensitivity: .5,v for 10 DB
Carrier Suppression: —45 DB S 4+ N/N

S.B. Selection: 80 40M lower
Z0M upper

Unwanted SB: — 40 DB

Ant. imped.: 30- 100 ohm adj.

Power Consumption: .5 amps

Receive, 12-15 amps
SS8 XMIT.

Operation: P. T. T, No tube
hilament Oon 0 rec

Seiectivity: I KC @ 6 DB

Spurious: Image better than
60 D8

Stabality: Less 100 cps in any 15

min, period under normal

ambient conditions

Audio Output: 2 watts

TRANSCOM ELECcTRONICS. INC.

3 7D H AL E

ANV ENUE

ESCONDIDO. CALIFORNIA

{eep decreasing the output or load capacitor
nd repeaking the input or tuning capacitor
intil the peaks start to flatten at the 550 ma
oint then back off until they just do not. The
oint is rather sharp. A few per cent change
1 the load capacitor will make the difference
vhether there is flat-topping or not. When la-
er checking with the antenna it would be
est to rotate the beam 360° and set the load-
1g at a point where there is no flat-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 set the gain to
alk-up to about 400 ma or a voice average
‘W. The peaks on the 'scope will still be of
he same amplitude so there is still “2 KW pep
iput . Do not worry if the ‘micro-match™ on-
7 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
dds to the amplifier input in series and the
ytal must be no more than 1000 w. Most of
1e 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-
itter he wanted to see it indicated on the

UGUST 1965

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
amplifier under test had 3rd harmonic dis-
tortion down 30 db. It was still 30 db on
the spectrum 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 it 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.

v a o KALLY
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Fico 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 W@DSU scheme. First, the
plate supply switch, S-2, may be left intact.
Second. one switch is used to turn on the ac
to the 730 and select AM or CW. Last, no
external wires are needed. The existing wiring
between [-5 on the modulator and the trans-
mitter do the job.

3595
=2 [o o\
o U )
51T N O/
YELLOW
|
| | |
‘L , Jy TO T-I
| TO F-|
()

Modifications to 720 and 730.

The only part needed for this modification
is a dpdt switch to replace S-1 in the original
730. A two lug terminal strip is nice, but not
necessary. First remove the original ac switch
S-1. Replace it with a dpdt switch and recon-
nect the wires removed from S-1 so that when
the new switch is in the on position, ac is
provided to the modulator. Next disconnect
the vellow modulation transformer lead from
pin 4 of octal socket ]J-5. At this time I re-
placed the single lug terminal strip TB-5 with
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 wire
spliced directly to the yellow lead. In an
event the vellow modulation transformer leac
is wired to the dpdt switch on the on side ol
the switch. Wire pin 1 of J-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 bypassec
for transmitter B+. When the switch is on, a«
is provided to the modulator and the second
ary of the modulation transformer is placec
in the transmitter B+ circuit.
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MATERIAL DIFFERENCE
—IN USE IN 135 LANDS!
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ANTENNAS

“BEAMED-POWER” ANTENNAS
and ANTENNA SYSTEMS

The Choice of the Discriminating
Communication Engineer . . . the

Man who Never Settles for Any-
thing Less than THE-VERY-BEST!

You too—can enjoy world renowned TELREX
performance and value! Send for PL65 con-
densed data and pricing catalog, describing
the lowest priced antennas on the market, in
relation to materials and performance! EX-
panded data sheets—including your favorite
band, are also available.

COMMUNICATION SYSTEN

, re x LABORATORIE

ASBURY PARK 25, NEW JERSEY, U.S.A.
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for discriminating amateurs
who are satisfied

with nothing less than THE VERY BEST

..........
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The GOLDEN GUARDIAN (4331)

TECHNICAL DATA

Impedance: 640 Ohms in and
out (unbalanced to ground)

Unwanted Side Band Rejection:
Greater than 55db

Passband Ripple: .5db

Shape factor: 6 to 20db
1.15to 1

Shape factor: 6 to 50db
144 to 1

Package Size: 2%,” x 1'%,” x 1"
Price: $42.95 Each
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The SILVER SENTINEL (32B1)
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TECHNICAL DATA
Impedance: 560 Ohms in

Package Size: 174" x
Price: $32.95 Each

Unwanted Side Band Rejec-
Greater than 40db

Passband Ripple: -+ .5db
Shape factor: 6 to 20db

Shape factor: 6 to 50db

'I?”d-”x 1!!

Both the Golden Guardian and the Sil-

ver Sentinel contain a precision McCoy
filter and two of the famous M-1 McCoy

Oscillator crystals. By switching crys-

tals either upper or lower side band
operation may be selected. Balanced
modulator circuit will be supplied upon
request.

Both sets are available
thrnu% leading distribu-
tors. To obtain the name
of the distributor nearest
you, or for additional

information, wr:te..j*
Dept. E-11

HCHIET 1028

MCCOY

Ta! 717:486-3411 TWX: 717-486-3400

ELECTRONICS
COMPANY |
Mt. Holly Sp:m Pa.

Asussioiany or OAK ELEBTRD/NETICS ===
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Larry Levy WA2INM/1
Marlboro College
Marlboro, Vermont

Simplitied 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 oscillator. The overtone crystal
oscillator is the easiest, cheapest and most prac-
tical way of generating stable rf signals in
the VHF spectrum. The basic circuit is shown

LI
XTAL FREQ.

100 E £
-
rri?
' RS
00!
p—
77
4 »-6 TO 10 V.
Fig. 1. Overtone oscillator.

in Fig. 1. The transistor can be any VHF
oscillator type, such as the RTS82, 2N1744,
etc. The crystal is a third overtone type. L1
is a slug tuned coil tuned to the crystal fre-
quency. A link of two or three turns of wire is

Z2NIT4 4
RI82,e1¢c.

Z2NIT4 4

R182 grc.
LI LZ
24 MC.

Z2NIT4 4

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. L1 is tuned to the
xtal frequency to make it oscillate.

A C—OB
T

0 T_*um

=T
7

v T

~10 Ve
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 future stages if the frequency is

Z2NI74 4,rc.

L3 L4
144 MC.

ANT,

Fig. 3. Two meter transmitter.

24
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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 additional protective bias is needed. Excita-
tion is measured by collector current.

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

o 2NIT742

30K
AN

00!

Fig. 4. Grounded base rf amplifier.

Converters are also simple. Fig. 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
ased before the mixer.

Fig. 5. Mixer.

The mixer is shown in Fig. 5. Point D is
:onnected to the preceeding rf stage. Point
1 or b goes to either an oscillator or a fre-
juency multiplier chain as shown in Fig. 1, 2
mnd 3. The output can either go to a receiver
r to another mixer for multiple conversion.
[hese circuits are good up to about 250 or 300
nc. The values shown are typical values, al-
hough they may have to be changed slightly
o get optimum performance from particular
ransistors.

=¥ .[ ouT I
IK
¥
K
10K +;|:25‘”" 10K

150 K 1 150 K T 150K

TAL N+ I\+

MIC 5t 8 uf

Fig. 6. Audio amplifier and modulator,

Fig. 6 shows a general purpose audio am-
plifier that can be used as a speech 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.

150 K

VOLTAGE DIVIDER

SIMPLE

Fig. 7. Biasing methods.

Fig. 7 shows two possible methods of biasing
a class A amplifier. The first is the simple 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 first is adequate. For rf
amplifiers, the second is preferable.

The above should be a useful outline for
designing transistorized equipment. While it
does not go into all the possible circuits or
applications, or go into any great detail, it
should provide a starting point for design work.
When values are given, they are only typical
values, to be used as a starting point in trying
to optimize any design. I hope that this will
be of value or at least give you a few ideas

when vou decide to design some solid state
gear, . .. WA2INM/1

Mast Feeds Thru Rotator
B For Safe, Easier, Installation

= e 1300 IN/LBS ROTATION TORQUE

=t o SELF LOCKING BY STURDY WORM GEARS
(" o SELSYN AZIMUTH INDICATION

e ACCOMMODATES 2' 0.D. MASTING

e QUTPUT SPEED APPROX. 1 RPM

TELREX ROTATOR-INDICATOR SYSTEM MODEL TS250-RIS

f== o MALLEABLE CAST MASTING CLAMP SUPPLIED

|« WILL FIT INTO OR ONTO A 6 SIDED TOWER
.. Write for FREE PL65 Describing Rotators and Antennas

$ |
2509 &

ALSO: |
TS325-RIS $325.00 B
TS435-RIS $435.00 B8
TS535-RIS $535.00 SN
TS585-RIS $585.00 -

ASBURY PARK, N.J.



Vic Zane KSLTD
Connersville, Ind,

All-Band Tuning for the Drake 2B?

When I read WN4QGQ's item in November
73 about the use of the crystals 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
crystals in the 2-B, permitting all-band cover-
age.

Picking up the closest likely looking coil and
capacitor from the junk box (19 turns B&W
3004 and a National 100 pf transmitting vari-
able), I was pleasantly surprised to find that
the combination would tune from about 8 to
27 mec. Adding about 18” of RG-58/U loused
that up until I inserted a 33 pt disc ceramic
in series with the center conductor. I still could
not get above about 21 me. I attached the
other end of the coax to a piece of surplus cir-
cuit board, cut down to about %’ X 1”7, as
shown in Fig. 1. Of course the copper conduc-
tors were peeled off first, and then the holes
drilled to support the wires. I used resistor
trimmings (tinned #18) for the pins.

With the circuit tuned to 12 mc, I was able
to copy both sides of a CB 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

s
““xh\\\ L
g}hi
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Y
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Fig 1. Single dummy crystal.

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

Of course it is natural to picture ganging
the crystal sockets together (as the selector
picks one position at a time) and using a
single calibrated LLC combination to give the
full coverage desired. Just add (or subtract)
the 3.5 to 4.1 mc if (I find 3.8 mec¢ to band
center easier) to the LC frequency. This could
even be taken into account when calibrating.

'\-\.\_\_\-.\-
-\-\l-'\.

| % Sl
¢ Fry

Fig. 2. Buss crystal connections.

You can imagine my chagrin when I
couldn’t repeat. Somehow a local 80 meter
station kept popping up where 1 didn't want
him. Was the coil acting as an antenna? I dug
up a cabinet to enclose my little jewel. It still
didn't work. In checking the Drake schematic,
[ learned that the “E” 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
agamn. | 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 I switched to 80 and yakked
a while.

While playing with this thing, I found that
I could inject the grid-dipper oscillator fre
quency into the receiver through this combina-
tion, and come up with new band segments
Then in trying to rig up a transistor oscillato
(on the same LC combination) I couldnt gei
it to take off.

But rather than let this project suffer the
fate that seems to have befallen about 20 othe
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 doing
would like to take it from here. Be my guest.

RN 2 | B T



- . " AR I E R =
R o oo 00 R e S -x‘kﬂikc’-&l’a-&‘ﬁ?ﬂ
e e e S L Zaae e e = S =
g e e T e ol o b VR e
2 S o -"\-'\-W-a-g'\-q-"\- o = r :q,?.-':'.-c e e n{w%w-ﬂ-ﬂﬁ?§ e
S e R R e iy ST A e e e -:%%
e e L e e R e R B e B i._.,-"’_.-
ek e e e e e e s : c R T
e S S q.ﬁﬁmwmmv.-.--cﬁ 5 e BB R S S s A e ] = A e
s e -'ﬂ:--'\--:'\-:-'\-'-"-i_'\-v-'\-g e 2 Y e e e S v }j R e S i e e
o, m e ) '\--'%3_._:--: Ve o e A L L el e e L nam e o e B o N S LR
S R R e e e e = R
SR e 5-«-:«-:-5!-?;;;-;; -;gmfgﬂﬁﬁ-&ﬂ.. P Sy R e e = S
e e : s TR s e o L 3 e R S
: o e e L e e faoe Il : o i e
e e R ¢$>~3 e R e R i " i
e e R D e e et %
b e e e o e iR
= e e e e e -
S R o e e e 5
BN e : ] e e e
S SR s e e e e e
i o~ T L R R s
o R e e e ___'_-5,;"6-.’:'::%"53:..-.“.’-.-uf_a:.-EE-_:.-‘*%-:_E::f_:-:-:-:j-__;-ﬁ;ﬁ;f-g-.-'f'-;-;;: A
e e --ﬁ-% A R S s
e o R e S e L e L R
T e : o S .
R e e R B R e s B
RO e A -ﬁixf. :'i.\,.;:::g'ﬁﬁ“““"_.ﬁ;".-ﬁ?{.‘:;tﬁ.- e e "':__’:
ek, e s - T G ot e A e e e
e e 2 :
e B S R R R R o
= e e '\-_E_-;""?ra_f R R R R e N i e -\.?__.-.--\.-: e v&fg;'*’i-ﬁ'ﬁ"{ \_Eﬁ R e s
e e A e R S T -"-"-"-ﬁ_-::ﬁ_";_‘_mf??{‘\-'__\,,_,":j,,,,,:..,';H,._.ﬁ..,wiﬁ“ﬂ,,i R Hi" 3_'\-.-5_-\.-5_-\:-: e e
e o L S e R R o e e e B s F e S
S e e e R
L e et e Eo e T A el R s R s R et e L R e
e 3 s y e e e S R o R -'“_SE e T s St (iR - -
A e e o e ek e 35?5-..-Hi~ ' R __ﬁq.-:gﬁ?-«_::
e ;:_31,3; ,Egjq.,_;g:zﬁ:r\.:: B e R S = 'i:-h.c"';ﬁ?q.- e -.:3;.-?.: S
S R S R S o ey, ;-
e R e o i e R ;Lﬁf::frﬁ:ﬁgﬁg
S e e S R e S e o e B e e oS D
B e SR 5 e L = R e e s A
e e R 5 SR Sha L . S
R Lt R R . R *
e TR e o S R
e e e e e el R e R ] o
L ?-i-\.:-\.--\.-\.:-:- e e e S o e LI e e s Ry Lo R Y T
R e o a S R Rt s e e SE
e 4 AR i e e R i e
-\.-\.-\.-.--\.:-.-.:.-"'\.E:-!-{.-a-c-.--c-\:-“vc“?Eﬂ%-' R R S R P Y, e H SRR
A e e et et R R e B R R e i ST “’""'"";.""‘":"’""""': ] e e 0
e e el i ey e o s i S e e R 'g'\-'-'m-'\-i s A el
e e e oo s e e e Sl L T e R ";*"‘\-‘\-“"E‘ﬁgb e 2
S e e o e o 2
G e e e R G ﬁ**}*'{;;:m{%‘“ﬁ”” Roab o
e " - SRS e - i i o
B S R R R e s {,“:_“q_} e B - -a-f-m =
s L i B e 1t et e o ) e R R oA 2T .
e e Y R 3 t-\.;$:.-\.,Q"5."-‘C-\.$ p e ﬂ-'gva--:ﬁ“g s e E s
i e e e e R S i o A e B e e S
ﬁ.ﬂ_‘:.\,";‘:..\..\: R B e S S S e e AR ] ""“ﬂ'm‘\?—g__";{}‘w;‘_“ AR K..\_.':a.ﬂ.; it h\k::ﬁ:::% e g\, L T
e e e e TR s ;= ! o e . o e
i ":_:._’:"::ﬁ}"::;';"-\."t.-.---u..a.‘-'i"'-u-.-.-umgﬁi-;--: S e "*—"31"5'\-_ ) P A e e wiﬁhﬁﬂ- e
b et e e e T e .-.-.--u.-ﬁ-%. e T e R e e ool oy . e S e el E ool e e
e e T " T B e e e
e M S e e e i =l F R A e DRI
e e e e o ) o
i":"“’""" T KR e = “:ccﬁiaé-ca?f::.::_-?:miﬂ;:é-’m:}";;;z ;szhﬁ}“"\-ff oy A R = e
_ e S L A e S e S o : : i E
B e el e e e i ! 5
GEh S R s e
B e e e -\.E - 5_ - B A sy e =
Y R e S e e
e e S R R R
) VR S [Er e R S ey
A : i TR l;:fc:iu?" S
ot " s T e L e e e el
A e TR : s gt R PR G
T Snns e S nn e i
R e S
i R
AR i S R R S T ]
E&;;‘_f,f,::_: P L s e S ;f{::{:m:--;-cgizﬁar\-gﬁiﬁ?;-ﬁ A e s ek : S
e o L = x
e R e D e g L s -
e e e e i
L e e S 4 i
T e R
e e ‘-':"'"i‘i.'é _3_ : ﬁhﬁ-@ﬂy; o
. e L= " - s " = =
P e e : B "
e e i e : % i
B A LR L S R
e e et e = e s s 3
R R 5 e e S
e e i S
e et N S e B e el EE -
¥ "‘""E"‘-""""‘""“""“"""':t"'""“ ) ﬁﬁm ﬁmﬂi m-v
" e e R e e ""::""{""""'{ e s .{"" 3 ey
T R R PR A B
ﬁ..-; ,ﬁy. S e - R o ﬁ
LrLT S gi g il
R L, e i S
AR 1 pa S i 7 et
i b 5- R -
e i S
e place
= s =
il 4 = i
i i
-
s
-
5
i =
R i
e
0 -a-'a'-g =
-
i b i
ey D
S m::mw:\'iw.':mﬁ':wh-\.
§== SRS %
5
v
.
: Lo
=
2
el
i
.
s
ot
-
- i
]
5 - -
o :
\b- e
5 o]
=
i = :
.
e
i : -H-f- :
2 (o]
2 e =
s . v, R
S é
e
SRR
g
s oy "'i::\'
e L
ey
4

o

e
=

e

s e Sy
R AR
- o s
=
el e
LR

a3

e
-

LR ACRE A

o e e .
e
A
e
e
s

S
o e
Lot i

e R

e
R Lk e

‘

,
i
o

A

j‘@'-"\.
i

e

e
Lt
e

i
S

e

P
o
S
B

o
o

A

e

e e
SR

o
o

'

=
'\.EE
.-
s
sy

s

e

oy
S

B
L
gﬁ:@‘
e
R

R
e
AT
R
;t‘e?ﬁ‘%ﬁﬁ%:"
e

-

e
e

"
e

A e e e e
o

i

o

L
m.:.é
s
o

e
e

e e
e
e

-
e
S

g

s

e
RS

o
o, g 5 el

o
=
e

Se
i

i

o
e
o
i

s

-
5
o

e
-\.-\.-a-iE-:-'\- =
R
S
B
W

.v
B
=5
e
s e AT
:
:
Lo e,
T e

s e R R

=

:
FE

.3{_\}
R
L
e

'y
R
A e

e

e o,

b

R
S e e
e e e

R
: E.-:-“-c
i
e

%
RN

e
A

o

R s

o
i
=
i

S
e
R

A Gty

e
T S Rl e

T
%;.-’{-ﬂ-"--’
e

P
o

et R
AL e
R

St

i e R e

3.-\. .-3::..-\. 3.- A e B
n

o

Sk

=

o
%53_ .

ore:

o

SR
o
%é%
s
e
R
-\. hz:‘_

i

we

e
Lol

e T

AR
e
o

-

=

-
i

gEm s
2 - e
S
ﬁﬁi;?%

-

.

AR
i

= .
%" e
s e : %j; - fﬁ;”
-
S ‘ | | : : i
Tenna-Rotor stands up under severe
conditions. Tests prove it is the strongest,
most durable antenna rotator available
for 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 Tenna-Rotor will turn *
heavy antennas and is designed to withstand -
wind velocities to 90 m.p.h. in accordance «
with E. |. A. wind loading standards. The
patented rigid offset design distributes
the load resulting in superior strength to @

weight ratio for greater ease of installation.

Features anti-windmilling, gearing and brake
system to maintain positive positioning

and eliminate overtravel. Unit, enclosed in

a sturdy, ribbed die-cast zinc housing, Is
lightweight and simple to set up. If you can
lift your antenna and put it on the Tenna-
Rotor...it will support it, hold it and turn it.

New Precision Machined Steel Drive Gear
Greatest Positioning Accuracy Possible

The new Alliance transistorized automatic
C-225 features a patented phase-sensing
bridge similar to laboratory test equipment
and is now available exclusively from
Alliance for HAM users. Affords automatic,
stepless, synchronous pinpoint positioning
accuracy throughout 360° of rotation that
reduces or eliminates interference.

All this with noiseless control.

. The ALLIANCE

Manufacturing Company, Inc.

(Subsidiary of Consolidated Electronics Industries Corp.)
ALLIANCE, OHIO
CSA approved

i

o

i



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 GPR-90 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 com-
ponents will save a great deal of time and
work, and will facilitate 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 ma-
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.

e PV ES

When additional switching 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 CU) with its attached switch (type
CS-1) is mounted on a small bakelite sub-
panel. The cam actuator, a gear with its teeth
turned off, and an operating notch filed in, is
then 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
shatt, and ferrule for mounting the assembly
on the main panel, is provided by a conven-
tional panel bearing (Johnson 115-255).




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.

Where side clearance is inadequate, the flat
cam can be replaced by a cup cam (turned
on a lathe), and the microswitch mounted in

3 back of the capacitor, 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 are not usually suited for large
external mechanical loads.

With very small capacitors, such as the fa-
miliar APC types, neither front 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 rotor plate,
and this can actuate the extension wire of a
type V-4 Microswitch, originally made for use
in coin-operated equipment. 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
BFO, which is tunable through 180 degrees 4
of the capacitor shaft rotation. Further rotation
of the shaft, beyond 180 degrees, actuates
the second switch, which turns oftf the tunable
BFO and turns on a crystal BFO. Returning
the shaft to zero position (counterclockwise)
turns everything off. Although the V-4 Micro-
switch, with its wire actuation, appears quite
fragile, the illustrated assembly lasted for
nine vears of service with no maintenance
whatsoever. It was taken out of service only
because the related equipment became ob-
solete.

Another special switched control, this time
using a dual concentric shaft, is shown in
Fig. 5. This combination includes a switch, a
capacitor, and a potentiometer. The switch is
actuated by a stud on the rear rotor plate of
the capacitor, and is controlled by the inner

5 shaft (BFO tuning and off-on). The poten-
tiometer is controlled by the outer (hollow)
shaft (BFO injection). No special problems
are encountered here, but care must be taken
to align all the components exactly, so that the
controls work smoothly, and have a correct |
“feel”.




Bob McGraw 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 kec.
While anybody can use these signals for set-
ting his watch, all of you hams who also have

ChHU

Time

Recelver

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 ke, which
happen to be the best frequencies at this QTH.

Side view of the CHU Receiver.
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the catalog every ham uses
biggest selection, biggest savings
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Schematic of CHU Receiver.



Bottom view.

Top view.

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 fre-
quency. The mixers feed a two-stage 455 kc
if amplifier. A diode detector furnishes agc
voltage, which controls the gain of the 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
1000-cycle tone beeps at one second intervals.
These tone signals 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
dc voltage used to control the relay tube.
A 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
‘ecelver.

W2LYH

AUGLIST 1988

— —— S

| TL[, SIX METER
2 kw P LINEAR

MODEL TLA-2050

Only 6 watts of drive required
Uses four 4X150's (1 KW on CW)
Built-in solid state power supply
Desk or rack mount

* Covers 50-54 mc with no tuning

ONLY $495.00

TELCO

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

# 8 8
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Paul Richter K1SDX

18 Libby Lane
Darien, Connecticut

Switching with Diodes

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 properly designed circuits, how-
ever, the diode may also function as a highly
eflicient 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 of
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).

COVALENT

ELECTRON
SHARING

34

Each atom in the lattice except 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 conduction of electric
currents. As a result, pure silicon and ger-
manium are notably poor conductors.

+ - - +
|l|l|: _JUNCTION AR |[I|I|
DIODE CATHODE
(:-ELEETHDI;EA) C”Eﬂt:ﬂrggmz JUNCTION
et | e
SOWC> O"I*OH | "W ANODE
N-REGION—" Kﬂ‘éﬁ% CN-REGION ELECTRODE
P~ REGION Ao P-REGION
Ba: 2 Fig. 3

The “trick” in the manufacture of semi-
conductors is to introduce either tri- or penta-
valent “impurity atoms” into the silicon or
germanium crystal lattice. In practice, certain
chemical elements from Group III with only
three bonding electrons or from Group V
with five valence electrons are used as impuri-
ties. When a proper Group V impurity is
placed into a tetrahedral silicon lattice, for
instance, it is found that the impurity atom
forms covalent bonds with its four adjacent
atoms. However, the impurity atom has five
valence electrons and only four of them are
required for chemical bonding. As a result
there is one electron which is “left over.” Al-
though the one unused electron for each
Group V atom is electrostatically balanced out
by the additional proton in the nucleus of the
impurity atom, it can easily be excited into

73 MACGCAZINE
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I'T°S A CLASSIC!

With the 2-K LINEAR AMPLIFIER beauty is obviously more than skin deep. The
true functional beauty of the RF module is evident when removed from it's cabinet.
Designed to be the Rolls-Royce of linear amplifiers, the enthusiastic response to
the 2-K proves again that the amateur wants the finest. And make no mistake,
it is the finest. You cannot buy a better linear.

The 2-K is loaded with engineering plus values which guarantee the highest quality

possible at any price.

e Pi-L output circuit resonant input filler choke and 5000
e Cathode-Pi input volt oil-filter condenser
e Double rugged band change switch e Two superbly linear 3-400 Z zero bias triodes
e Step-start relay system ¢ High efficiency silver plated tank coil
e Ultra heavy duty power supply with e All aluminum cabinet
The 2-K is rugged, reliable and “‘rarin’ to go."” Ten years from now you’ll be
saying what we tell you today . .. "‘The 2-K is a Classic!"
The 2-K console or desk model $675.00 RF unit only $425.00
CALL DIRECT . . . USE AREA CODE
Butler 1, Missouri 816 679-3127
. 11240 W.Olympic, Los Angeles, Calif. 213 477-6701
Henry Ror D/l dleld2d 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

“Worlds Largest Distributors of Short Wave Receivers”
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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 produce 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 semiconductor 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

BIAS
MPLIT
AMPLITUDE INSTANTANEOUS VALUES
L OF BIAS
.r'::.-—:_-:'*, r‘f;"__ ""x-‘ﬂ"t
Ifr ‘\ .rf ‘\
20t X LA l@_ TIME —»
0 @ AC SIGNAL
CLIPPING
Fig. 5A

-

regions of the N and P crystals near the P-N
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 di-
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 signal. The switching state of
the diode depends upon both the value of
its steady dc bias and the instantaneous values
of ac current and voltage. If the value of
dec 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 dc bias is periodically 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,

BIAS
AMPLITUDE INSTANTANEOUS VALUES
| 5 OF BIAS
f_...-"‘-"-,‘.“ - ‘—F‘-"’t
N,
‘ \1 ’-" \‘
('-' H'-. 1"" ‘h"'-
PUES. | e /\
PG o TIME —
BIAS
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Fig. 5B
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“bias amplitude,” can represent “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 quality LSB-USB switch is no longer
required since it is only necessary to switch
the diodes’ bias voltage to select different
crystals. Resistors R1 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 CR1. 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
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switch to switch a capacitor across a vio tank
circuit to produce a frequency shitt. Circuits
similar to this one can be used to advantage
for LSB-USB vto 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 R1l, R2,
R3, and R4 should be chosen for proper diode
biasing 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 R1-R4. Capacitor C1 can be used to control
the amount of frequency shift. Again, almost
any good quality junk box diode may be used
for CRI.

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. If transformer
T1 happens to be a tuned transformer, it is
recommended that trimmer capacitors be
placed across both CR1 and CR2 to compen-
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sate for possible differences in the capacitance
of each diode. If audio is being switched, R1
and C1 should be chosen to provide adequate
decoupling without loading down “input #1°
more than necessary. For rf or if stages, an
rfc can be used in place of R1.

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 everything 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 three
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 “OFF” diode is not
exceeded by the signal voltage. Switching
gate lead filtering is not at all critical and bias
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?
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73 Magazine

A New Book Published by 73

This book, the first on parametric amplifiers for the
ham, is written for the average amateur and explains in
simple language how they work, how to build your own
for the various UHF bands, and how to tune them up.
Parametrics have helped UHF move into the space age,
but don’t forget that the first working parametric am-
plifier was built by WI1FZ) and worked on six meters.

Order this book direct, $2.00 postpaid, or from your local
parts distributor.

Peterborough, N. H.
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Here's coverage of the entire 2 meter band In SPECIFICATIONS X

four, one megacycle segments, operation on Frequency Range 143.975 to 148.025 MC
SSB, AM, or CW, and all packaged in a sharp little Modes of Operation AM, SSB, CW
' ’y ],f ry Carrier SUFEI"EESiDH 50 db
chassis only 9” wide, 5” high and 77" deep. g e o tor 10/ SN
The Gonset Sidewinder 2 meter transceiver is so ¥ N |
compact that it's ideal for mobile as well as fixed g s s L D
_ ‘ : Output impedance 50 ohms
station application. Separate 117 VAC and 12 V Audio Output D R G
DC solid state power supplies snap on to the rear Antenna Input 50 ohms unbalanced
Impedance

of chassis, or may be remotely positioned to sim-
plify installation.

NEW* — from GONSET

And look at some of the features Gonset builds
® Two new power amplifiers—model 903A for 2-

in to prmwder top performance: cnmplete push- fnatar mnactes QIS i = natas

to-talk operation, full 20 watts P.E.P. input, crys- ® The GSB-201 Linear Amplifier—provides 2000

tal lattic filtering, vernier tuning, transistors at watts PEP(SSB) for 10 to 80 meter operation

primary stages, stabilized VFO and high-sensitivity ¢ Gonset Sidewinder 6-meter SSB-AM-CW Trans-
ceiver with all the features of the 2-meter.

reception.

«!» Complete descriptions and specifications on - G’ONSET IINC.

‘" all Gonset equipment is yours for the asking. Subsidiary .of . » Ling Altec, Inc.
Write to Dept. 73-7. © 1965 GONSET, INC. 1515 Snuth Manchester Auenue Anaheim, California
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AMATEUR TELEVISION is the EXCITING NEW FRONTIER

GO ON THE AIR NOW WITH A VANGUARD TV CAMERA

3 .

. !l

$149.95

circuit) less vidicon

Model 400 for TV channels 2-6 (closed } Only $149.95
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 catalog for 10c.

Vidicon tubes: 7038 7735A
Grade A $85.00 $100.0C
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-

teur use. $35.00

The VANGUARD Models 400 and 440 are factory assembled with the same precision as our indus-
trial cameras now in continuous duty throughout the U.S. Complete with self-contained synchroniz-
ing generators, 4 mc. video amplifiers, power supply, tripod base plate and low power TV transmitter
which can easily be increased with simple linear amplifiers. Illumination can be as low as 1 foot-candle
when using our vidicon and lens. Picture sharpness is guaranteed to be equal to the best capabilities
of any standard 525 line TV receiver. Modular construction and printed circuits permit quick replace-
ment and servicing of major circuits. Weighs 11 Ibs.—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 camera? Our complete line of tested circuit modules and deflection yokes will
save you much time and money. Fully described in our catalog for 10c coin or stamps.

VANGUARD
TRANSISTORIZED CONVERTERS

New series 300 with 3 VHF-UHF transistors, crystal-
controlled oscillator, tuned R.F. stage and low noise
mixer. One microvolt sensitivity. More than 30 high
quality parts carefully assembled and tested. Measure
only 3" x 214” x 2”. Operate at 12 volts DC 4-5 ma.

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

For prompt shipment please include postal money order

VANGUARD LABS

Available in the following models:

Maodel Input mc. OQutput mec.  Price
300-D 144-148 50-54 $12.95 ppd.
2M 300-E 144-145 6-1.6 $12.95 ppd.
300-F 144-146 28-30 12.95 ppd.
300-Q 144-148 14-18 12.95 ppd.
(300-B  50-51 6-1.6 $12.95 ppd.
6M 1300-C  50-54 14-18 $12.95 ppd.
300-) 50-52 28-30 $12.95 ppd.
20M 300-G 14.0-14.35 1.0-1.35 $11.95 ppd.
CB 300-A 26.965-27.255 1.0-1.29 $11.95 ppd.
Wwv 300-H 5.0 1.0 $11.95 ppd.
Int'l. 300-1 9.0-10.0 6-1.6 $11.95 ppd.
CHU 300-K 7.3 1.0 $11.95 ppd.
CHU 300-L 3.35 1.0 $11.95 ppd.
Marine 300-M 23 6-1.6 $11.95 ppd.
{smn-nq 121-122 6-1.6 $13.95 ppd.
Aircraft 300-N5 122-123 6-1.6 $13.95 ppd.
Fire, Police 200.p  155-156 616  $13.95 ppd.

All above converters are supplied with Motorola type
connectors. For two S0-239 connectors instead, add
75c. N.Y.C. residents add 4% sales tax.

or cashier's check. COD'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.

Dept. H-8

190-48 99th Avenue
Hollis, N. Y. 11423




Herbert Cross K1AMN
59 Flagler Ave.
Cheshire, Conn.

Improving the Paco GDO

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
usable 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. 1 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 wouldnt misbehave I bypassed both
sides of it to ground with .02 ceramic discs
(probably unnecessary) and established a di-
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Partial Schematic of Paco G-15 grid dip
meter. Added parts are enclosed by dotted
line.

AUGUST 1965

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 tuning dial. The top edge of the
dial in turn was exposed to the plug in coil.
[ made a small wiping contact from spring
brass 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 mec. 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
slightly 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. . KIAMN
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Topics Covered

Basic Concepts:
Dipoles:

Folded Dipole
Slot

Conical

Coaxial

Halo

Abe Lincoln
Turnstile
Ground Plane
Phased Arrays:
Broadside
Endfire
Mattress

Sterba Curtain
ZL Special
Parasitic Arrays:
Long and Short Yagis
Weeping Willow
Quads

2 Band Quad
Circularly Polarized
Antennas:

Helix

Cross Beam
Circular Quad
Non-Resonant
Antennas:

Topics Covered

Transmission-line
Antennas

Long Wires

V Antennas
Rhombic

Log Periodic

Log Periodic for

6 through 70 cm
Horn

Discone

Reflective Antennas:
Corner Reflector
Trough

Paraboloid

Plane Reflector
Backfire
Cylindrical Parabola
Practical Antenna
Techniques:
Construction
Mounts

Phasing Lines
Q-Sections

Baluns
Commercial
Equipment
Amateur and
Commercial Photos

a 73 publication

The VHF Antenna Handbook

The VHF Antenna Handbook is your complete guide
to YHF and UHF antennas. This outstanding book
is by Jim Kyle K5JKX, one of the outstanding tech-
nical authors in the electronics field. The YHF An-
tenna Handbook covers complete theory and all
practical details for every type of VHF and UHF
antennas. A special feature is the commercial an-
tenna catalog section. If you're interested in VHF,
you should have this book.

Price is $2 from

73 Magazine
Peterborough, N. H.
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Curing Distorted
RTTY Patterns

The simplest means of tuning in a RTTY
signal is with a scope. Most homebuilt con-
verters obtain the mark and space signals di-
rectly from the toroid filters feeding the dis-
criminator, similar to the circuit of Fig. 1.
However, the main drawback in using
this method is that the scope pattern is some-
times distorted as in Fig. 2-A and tuning is
difficult.

100K
AN -~—§ VERTICAL
INPUT SCOPE
‘ MARK SIGNAL
' MARK
l = FILTER ﬂ\'
& 066 ETC _ 2125 "y
@ <
’ 3 DISCRIMINATOR
BALANCE < =
POT 0335 ETC & Fs!PL:.ch;
2975 "y ?
|—-‘V\N— % HORIZONTAL
100 K INPUT SCOPE
SPACE SIGNAL

FIc. |

If the converter is working properly an FSK
signal will be only slightly elliptical, 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 100-K resistors in series with the
toroid filters feeding the vertical and horizon-
tal input of the scope.

VERY (NSTORTELD NORMA| FATTESY MANKE SIGMNAL SPALCE SIGNAL

BATTERAN

- — —_.ﬂ_h. ."I_—E‘H,‘. lr;.ﬂ"‘_‘hx r,f..r"'_‘—'-\.\\

.' * = ' I ' [ ] " \

. '. | | I\ ————

\ / \ / \ I / .

"thﬁ__ A "*\R_F oA l\‘xﬁ_____#f“f \\\q____,/
FIG, 2A FiGg. 28 Fie. 3A FiG: 28
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 TU designs and our tuning

becomes a pleasure with a clean scope pattern.
BCNU on RTTY.

. . . K4GRY |
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RELAYS

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

2% x3%x1,
Less than 9 ox.

DK&0-C2C

Outstanding favorite for amateurs .
binations for industrials! Low VSWR
from 0 to 500 LOW
Pressures.
“*isolated connector’” arrangement.

mc. LOSSES . . .

. Yersatile com-
less than 1.15:1
High Contact
LOW CROSS-TALK through use of patented
HIGH POWER RAT-

ING. All coils encapsuled in epoxy resin for quieter

operation and resistance to moisture.

All Relays available in
weatherproof boxes for

GUARANTEE for il 2 :
experior installation.

one year. (We

will repair If % 'Gan : ;
ged, multiple position
;.?;I:{ SRR switch arrangement availaktle
X F St : for remote control selection
or a catalog o
complete line of of antennas,
coaxial relays, STANDARD RELAYS: DK60, DK60-G, I
write: DK60-2C and DK60-G2C —

.. $12.45

PRICED

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

Another Way to Measure

Noise

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 figure
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 doesnt do much
good for measurement purposes (although
it's fine for tune-up).

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

i - _u;.,-lr-r-_n_._i.-”.q._'r .aﬂ_.:El:Lﬁ_ e -
?E E:;u;_;' T:; W - A . ) 50 OHMS
Ry
DB Loss )R R3
3 8.2 150
6 16 68
9 24 39
20 39 10
All resistors composition, 2 watt, 5%
Fig. 1. Construction of T-pads

Figure

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.

yBEfﬂI‘E 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, were 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 figured out that most of the prob-
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

73 MAGAZINE



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 have guessed by now, the
“other method” of determining noise figure
depends on a microvolt measurement and
knowledge of the receiver’s eflective 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 wont be of National-Bureau-of-
Standards accuracy. However, if youre rea-
sonably 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 youre really lucky). These are
an rf signal generator covering the desired
frequency range on fundamental output, and
an rf VI'VM reasonably accurate at the de-
sired frequency. If you have access to a “mi-
crovolter” or similar laboratory signal gen-
erator, you wont need the VITVM.

In addition, youll need a whole handful
of 50 ohm T-pads; these can easily be put
together in a hurry by following the sche-
matic in Fig. 1. Youll 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 have a microvolter or equiv-

= — "
51 [ RE
GEN. ‘ VTVM

|
SET TO .t
{ e e

U TR (A TG0 o s . 1
20 20 AT =l Sigo I_ 20 =hean
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DB | o8 -
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EXTRA PADS
(SEE TE!T]'
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Fig. 2. Test set up.
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Fig. 3. Noise figure vs. microvolts.

alent, use only one 20-db pad and set gen-
erator output to 1 microvolt.

In either event, the output 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
panel 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 1% times the bandwidth marked on the
tfront panel. If it is one of the older types with
reasonably broad skirts, noise bandwidth will
be about 3 times the marked wvalue. 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,
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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 0.1-microvolt
signal should be easy to find.

Next step is to reduce the generator 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 from 3 to 24 db additional attenua-
tion in 3-db steps. Using another 20-db pad
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-tenth of a microvolt!

The point of MDS is approximately equal
to a 0-db signal-to-noise ratio for most of ws,
and is considerably easier to determine than
would be a true output S/N ratio. When you
find this point, record the db below 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 Table I.
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-
tive noise bandwidth, and move across until
vou intersect the line corresponding to signal
level in microvolts. The diagonal lines are
noise figure; 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 ke-100 cps
scale with the .01-.1 microvolt scale, and the
100 cps-1 cps scale with the .001-.01 microvolt
scale. If your bandwidth-signal level combina-
tion falls off the graph to the left, use the

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, youll find
the noise figure to be the same at both the
narrow and the broad bandwidth positions.
However, it's more likely that youll measure
different noise figures at different positions 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. Either way, you will probably be
within 1 db of the real figure—and this is as
accurate as most noise-generator techniques
can be, also.

That completes the measurement, but 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 Fig. 4. Here the receiver
has equal response over the desired band, and
response drops to zero at the band edge. Such
a curve is said to have a shape factor of 1,
and is of course impossible to achieve in prac-
tice.

Now back to noise; it's spread out equally
over the spectrum. A noise bandwidth of 1000
cycles per 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 bandwidth will always be
smaller than this receiver bandwidth. If re-
ceiver bandwidth is measured at the points
where response drops 1 db below peak, the
noise bandwidth will always be greater.

The mathematical expression for noise band-
width 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.

HAM RTTY

This is the most complete book on the subject.
Written for the beginning TT’er as well as the
expert. Pictures and descriptions of all popular
machines, where to get them, how much, etc.

$2.00

73 Magazine
Peterborough, N. H.
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db BELOW MICROVOLTS
0.1 MICROVOLT
3 07
6 .05
9 .035
12 025
15 018
18 013
20 01
21 .009
23 .007
24 0063
26 .005
29 .0035
32 .0025
35 0018
38 0013
41 .000%

Table |,

In practice, if the shape factor (6 to 60 db)
of the receiver is 2, the effective noise band-
width will be approximately 1.3 times the
6-db bandwidth. If shape factor is between
2 and 10, noise bandwidth 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 relations. If you're
really interested in calibrating your receiver’s
noise bandwidth for using this measurement
technique, however, yvou 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 vour receiver in each
position of the selectivity control.

The technique described here, incidentally,
assumes that no audio filters are used follow-
ing the detector. If they are, all results are
off, since the effective noise bandwidth will
have been changed in an unpredictable man-
ner by the audio filters.

However, you can remove the audio filters
from the hookup for measurement purposes,
determine noise figure, then return the audio
filters 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 per second; a good audio filter 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.

. . . KBJKX
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HE DIDN'T HAVE
TO GROUND AT ALL

(He owned the linear)

He's well pleased of course, and
proud of that highly potent KW
signal, as who wouldn't be? Yes,
and perhaps he’s just a bit self-
satisfied in the knowledge that he
had the foresightto take advantage
of a really exceptional bargain.
This linear operates on 80-40-20-15,
has built-in, heavy-duty 117V AC
power supply, costs only 249.50.

P.O. BOX 312

The SBE SB-34 packs plenty of punch on 80, 40, 20,
and 15 meters sideband with 135 watts PEP.

(Slightly lower on 15). Also covers MARS and out-
of-band DX frequencies. Built-in Supply for 12 Volt

and 117V AC. Solid-state switching . . . no relays.
Solid-state dial calibration. Delta Receiver tuning.
Low frequency drift. Dual-speed tuning.

. Dollar-wise . . .
The Biggest Transceiver Value ever!

Only $395.00 Net
$14.50 Net

Feature-wise .

Model SB-34
Matching Mike No. SB2-MIC

Also in stock: SBE Model SB2-LA 4-band
Linear Amplifier $249.50 Net

We maintain the largest stock of used equipment in
the MNortheast — Engineering Department — Time
Payment Plan available.

WRITE FOR LATEST COMPLETE LIST

Evans RADIO

CONCORD, N. H.

FONE
603-225-3358

AT



The improved
full coverage

SIDEBAND
TRANSCEIVER

llll

00

Amateur Nel

585

Features of TR-4 and TR-3

e Full Frequency Coverage on all amateur bands 10 through
80 meters. No additional crystals required.

® Upper and Lower Sideband on all bands.
® VOX or PTT built-in.

® Output Impedance Adjustable with pi-network.

® Separate Receiver S-Meter and Transmitter Plate Ammeter.
® 300 Watts PEP input on SSB.

® Controlled-Carrier Screen Modulator for AM built-in.
® Shifted-Carrier CW 260 watts input.

® Two Special 9 Mc Crystal Filters for sideband selection.
® Separate RF and AF Gain Controls. |

-
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® 1 Kc Dial Accuracy.

!
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® 100 Kc Crystal Calibrator built-in. 3
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it U R.L.Drake Model TIR-4 Sideband Transceiver
&

All features of Drake TR-3
PLUS ¢¢¢

* Solid State VFO with linear per-
meability tuning for maximum
stability

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

* CW Sidetone Oscillator built-in

% VOX or PTT on AM

* Connections for External Receiver
* Diode Detector on AM

* Relative RF Output Indication

I rajouiscy m s DEVELDY

BFQ SHIFTED Cw CARMIER
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/1
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I SELECTIVITY CURVE OF 9MC CRYSTAL FILTERS

ACCESSORIES
for either TR-4 or TR-3

REMOTE VFO
Model RV-3 ... $79.95

MATCHING SPEAKER
Model MS-4 . . . $19.95

MOBILE MOUNTING KIT
Model MMK-3. . . $6.95

POWER SUPPLIES

AC Power Supply Model AC-:3 $79.95
DC Power Supply Model DC-3 $129.95

For more information, see your distributor or write:

R. L. DRAKE COVIPANY MIAMISBURG, OHIO, 45342
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Super-combination for transceiving...

DRAKE

The new
Receiver-
controlled

Excitereee RECITER

T

Model T-4 $ 2 s 9 95 Amateur Net

T-4 Features

Covers all Ham Bands 160 thru 10 meters.

Covers MARS and Other Frequencies between ham
bands.

Upper and Lower Sideband on all frequencies.

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

Controlled Carrier Modulation for AM is completely
compatible with SSB linear amplifiers

VOX or PTT on SSB and AM built-in.
Adjustable Pi-Network Output.

Two Crystal Lattice Filters for sideband selection,
2.4 Kc bandwidth.

Transmitting AGC prevents flat topping.

Shaped Grid Block Keying with side tone output.

200 Watts PEP Input on SSB—180 watts input CW.
Meter indicates plate current and relative output.
Compact size; rugged construction.

Complete Transmitter
(LESS POWER SUPPLY)

The

= Ultimate
k] il"'l

DRAKE

RECEIVER

i S

Model R-4 B 3 7 9 95 Amateur Net

R-4 Features

Linear permeability tuned VFO with 1 Kc dial divi-
sions. VFO and crystal frequencies 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
covered with accessory crystals... (160 meters, MARS,
etc 5.0-6.0 Mc not recommended).

Four bandwidths of selectivity, 0.4 Kc, 12 Kc. 2.4 Kc
and 4.8 Kc.

Passband tuning gives sideband selection without
retuning.

Noise blanker that works on CW, SSB, and AM is
built-in.

Noich filter is built-in.

100 Kc crystal calibrator is built-in.

Product detector for SSB/CW, diode detector for
AM.

Crystal Lattice Filter gives superior cross modulation
and overload characteristics.

Compact size; rugged construction.

All T-4 features plus
e Solid State VFO and

e XTAL Oscillators...
Glve:

o 3 R ey Separate control of receive and transmit frequencies

Transceiver operation with frequency control by either Rcvr or
xmtr

Coverage on 80, 40, 20, 15 meters completely and 28.5 to 29.0 Mc
of 10 meters with crystals furnished

Four exira 500 Kc ranges can be covered with accessory crystals
(160 meters, other 10 meter ranges, MARS, etc.)

7' S5 AC-3 Power Supply for
Model T-4X, Amateur Net: $3 9 T-4 and T-4X: $79.95

R.L. DRAKE COVIPANY MAMISBURG, OHIO 45342

ALICIICT 10£K
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Photos by Joe De Young WAGCQL

Jim Kennedy K&6MIO
2816 E. Norwich
Fresno 26, Calif.

The Ultimate for 70 Cm.

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

The close tolerances required by parasitic
arrays such as the yagi become difficult to
handle. Designs that work well at 144 Mc
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 I don’t know.

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

True, it operation on 432.000 =3 Mc is

50

all that is desired, then the 6 to 7 Mc 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

INCOMING WAVE —=

REFLECTOR
- -

Focus action of the cylindrical para-

kig:: 1.
bola.
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SPRAGUE SUPPRESSIKITS
FOR VEHICLES WITH

ALTERNATOR SYSTEMS

Easily installed on cars or
trucks with citizens’ band, amateur, industrial,

or public service mobile radio equipment

+ Three different Suppressikits to choose from
—Type SK-10 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-1 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-
ternator output.

+ 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.

v Provide really effective interference suppres-
sion through 400 mc, at moderate cost.

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

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

TYPE SK-] SUPPRESSIKIT FOR VEHICLES WITH D-C GENERATORS

tion instructions.

GET YOUR SUPPRESSIKIT FROM A SPRAGUE DISTRIBUTOR TODAY !

k- Se

AlIfFIICET 10F°C

Designed for simple but effective installation. The generator capacitor is built
for continuous heavy duty 257°F (125°C) operation. A full 60 ampere current
rating plus the high rated operating temperature provide an extra factor of
safety against expensive generator burnouts, unlike many suppression assem-
blies containing general-purpose capacitors. Effectively suppresses RFl through
400 me. Includes easy-to-follow installa-

SPRAGUE

THE MARK OF RELIABILITY

|



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. Mechan-
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 Mc 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 1% 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 % inch by a fair amount and no
extrordinary care was necessary. The reflector
itself would be quite satisfactory for 1296 Mc

= RIA™mATINME



(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 eight 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 flat washer on
the other side.

The mast pieces are attached so that their
back edges are just flush 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 % inch mesh hard-
ware cloth. This ..ength 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.

AUGUST 1965

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
corners 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 Array

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
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parabolic curve,

TOMMOOOP

53



Detail of balun.

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 possible 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 effective 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 dish 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 sacrificed 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 most desirable. Hence,
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 dipole

>4

or about 21.5 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 parabolic plane of the parabolic sheet.

A little geometry will reveal that the 3 db
beam width of the feeder in the parabolic
plane should be in the neighborhood of 110
degrees.

This pattern will be compressed consider-
ably by the parabolic 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 “flat” 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 array which seemed most likely
to satisfy 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 (quarter 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 adjustment 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.

The dipoles are supported at their centers
on the ends of % inch brass tubes. The tubes
are mounted in quarter inch holes through an
8 foot long piece of TV mast. The lengths
of the brass tubes should be such that the
dipoles are supported % wave—6 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

i-ﬁ-ya‘: »ﬁ-m-a'al -— 12 -3/4"—e-

Pl
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'_:FH“SEE TEXT
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ONLY 5 OF THE 7 DIPOLES ARE SHOWN. ALL
DIPOLES AND STUBS ARE SAME LENGTHS EXCEPT
FOR CENTER DIPOLE AND STUB

Fig. 3. 432 Mc collinear dimensions.

73 MAGAZINE



B L L L et Ly oy iy b

TRANSCEIVER HIT PARADE

Use our tailor-made
time payment plan.

COLLINS

KWM 2 Transceiver
516 F2 AC Supply
MP 1 DC Supply

351 D2 Mobile Mount

DRAKE

TR 4 Transceiver
AC 3 AC Supply
MS 3 Speaker
DC 3 DC Supply
Mk Il

HALLICRAFTERS

SR500 Tornado
P500 AC Supp'y/speaker
P500 DC Supply

NATIONAL

NCX-5 Transceiver

NCX 3 Transceiver

NCX-A AC Supply/speaker
NCX-D DC Supply

SBE

SB 34
SB 2LA
SB 2MB
SB 2V0X
SB 2XC
SBE Mike

SWAN

Swan 350
Swan 117C AC Supply
Swan 512 DC Supply

1150.00

115.00
198.00
120.00

985.00
719.85
19.95

129.95

6.95

395.00
109.95
149.95

685.00
369.00
110.00
119.50

395.00
249.50
12.50
34.30
24.50
14.90

395.00
85.00
145.00

Write for our Special

Transceiver Packet

AUGUST 1965

Hi OM:

Ham business is real good. We need your
top quality trade ins. Now is an excellent time
to trade for new equipment and receive top

value for your trade.
/3—Stan Burghardt W@BJV

PRICE
CENTRAL Electronics Model B Slicer $25.00
CLEGG 99’er 6 mtr Transceiver : 99.00
COLLINS 30L-1 Linear 399.00
COLLINS 32V3 Transmitter 229.00
COLLINS 758-3 Receiver 459.00
COLLINS 312-B4 139.00
COLLINS KWM-2 Transceiver 825.00
COLLINS SM-1 Mike 20.00
GLOBE Champ 300 164.00
GLOBE Chief Deluxe Transmitter 39.00
GLOBRE Scout 680A Transmitter 44.00
GONSET GC-105, 2 mir Transceiver 139.00
HALLICRAFTERS S-40 Receiver 49.00
HALLICRAFTERS SR-150 Transceiver 349.00
HALLICRAFTERS SX-62A 199.00
HAMMARLUND HQ@-170 195.00
HEATH DX-100 99.00
HEATH DX-100B Transmitter 129.00
HEATH HW-32 Transceiver 109.00
HEATH VF-1 15.00
HEATH APACHE & SB-10 219.00
HEATH Cheyenne, Comanche and UT-1 100.00
HUNTER Bandit 2000A 369.00
HY-GAIN 215 15el, 2mtr used (Wtn Pickup) 15.00
HY-GAIN TH-2 (discontinued model) 49.00
JOHNSON 250-23 Matchbox 39.00
JOHNSON Adventurer 29.00
JOHNSON Courier Linear 139.00
JOHNSON Invader 200 249.00
JOHNSON Pacemaker 149.00
JOHNSON Ranger 109.00
JOHNSON Valiant 169.00
JOHNSON Directional Coupler & Indicator 19.00
LINCOLN 6 mtr Transceiver & 12v subply 39.00
MILLEN 92101 Preamn 20, 10 & 6 mtr coils 15.00
MORROW MB-560 Transmitter 49.00
NATIONAL 2 mtr Converter for NC-300 25.00
NATIONAL NC-88 Receiver 65.00
NATIONAL NC-98 Receiver & Speaker 85.00
NATIONAL NCL-2000 Demo 585.00
NATIONAL HRO-50 Speaker & Calib. 189.00
NATIONAL HRO-60, A, AC, B, D, E, F 279.00
RME 4300 Receiver 85.00
RME DB-23 Pre-Selector 29.00
SHURE 444 Ham Mike 19.00
WRL SS-3 “Q" Multiplier 9.00

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

WRITE FOR LATEST REVISED BULLETIN
ISSUED MONTHLY

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

RADIO SUPPLYAI™

America’s Most Reliable Amateur Dealer.
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TYPE "N" CONNECTOR
/ /,-Efts“ DIAMETER Iannss TUBING
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#8 SOFT COPPER WIRE
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6-5/8" -

-—2-|/8-

Fig. 4. Balun dimensions.

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 %
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 the 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-
flector. 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.

26

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.

Two lengths of nylon rope were tied be-
tween the edges of the framework and the
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,
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Fig. 5. First trial array.

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 Mec, the VSWR was
below 1.5/1 across the entire band and below
1.2/1 from 425 Mc to 445 Mec.

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 Mc.

Transmission line losses at 432 Mc 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
companies.
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Fig. 6. Properly phased array without screen
reflector.

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 sheetl
and the 6 element six meter beam mounted
directly beneath it, without seeming unre-

liable.
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Fig. 7. Array with A\/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 slightly 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 of
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
fool proof. However, 1 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 f/b was actually quite high but the strong
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Fig. 8. H plane plot of the parabolic re-
flector.

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 of 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.
. . . K6MIO
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HAVE
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California resi-

An excellent combination unit for either home
station or mobile use... as an accurate Standing
Wave Bridge and a sensitive Field Strength
Meter. 52 ohm impedance. Will take a full kilo-
watt and can remain in the line all of the time.

Grey metal case, 54" H x 14" W x 214" D,
with standard fittings, 158" Bright-vue meter,
and detachable, telescoping antenna which ex-
tends to 1034, With instructions and schematic.
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Gordon Hopper WI1MEG

Teletype Tester

Here is a usetul piece of RTTY test equip-
ment which can be built very easily. It is a
transistorized tone oscillator for testing 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 dc input or the
sweep time is too slow for receiving a strong
of dc pulses. This piece of equipment will
allow viewing the dc 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 1N270 diodes so vou can
ignore polarity when inserting the unit into the
loop circuit.
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A pair of 2N414 transistors oscillate around
20 ke and their output is coupled to the input
of the scope through a small output trans-
former.

Pulses containing no distortion will 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.

. « . WIMEG
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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 fine
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. I once 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 it
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, 1 think it was
a $50.00 fine given to him. Right then I said
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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
[ 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
soing—this was a number of years ago—and
t still is going strong.

For a DXpedition to understand the prob-
ems the USA gang faces in working DX,
[ think it’s the best training in the world to
“hase DX from the USA for a number of years.
Then you see how things go with them and
1ear the problems that they face when working
DX. Anyone not living in the USA just can't
victure the sounds of kilowatts QRMing each
yther, or understand how eager most of the
yang is to work DX. They can never under-
stand the strength of those KW’s when we
have short skip; they cant picture the compe-
Htion between the fellows. They just don’t
know how badly a DX station can get
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TUNAVERTER

AM S8SB & CW
All transistor single band
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home radios. A model
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40,20,15 M & Interna-
tional B.C.! Vernier 6-1
planetary tuning Int. 9
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Broadcast radios and
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| 2 METER NON-DIRECTIONAL ANTENNA
2M Con-ex

A rugged antenna for 2 metera
that will give more gain and
better coverage than a dipole.
The Con-ex will withstand galea
in excess of 100 mph. Perfect
for local nets. An antsnna every
VHF ham can afford and should
have for local contacts. Mounts
for either wvertieal or horizontal
polarizations. Can be used with
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line,

$8.9505d in continental USA
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' | have heard so many

. at times,

. not get

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.
[t's even good to know of the 2 meter net
boys alerting each other when something good
is coming through. The odd part is that many
of the DX stations don’t realize thet they have
the situation in their control—if they will con-
trol things right! Danny Weil (VP2VD) taught
me lots about handling the pile-ups and 1
think old Dick (KV4AA) taught Danny! 1
DX fellows trying to
handle things the wrong way that I made up
my mind that I most certainlyv did not want
to make their mistakes.

[ will admit some of them don’t show “good
bringing up” and they do get downright dirty
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 its no
holds barred, do what you want, you can’t

' make me mad and I wont Black List you

either. Course I just might not “hear vou”! hi hi.
And if I work you, your call might not get into
the log, and then no QSL and that’s bad! You
will be surprised how fine 99.99999% of the
fellows are though.

When the news really gets around that you
are going on a DXpedition, vou 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 you.

You can make all the plans you want when
you are sitting down in vour office or at home,
but when you get to the rare spots, all of
vour 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 I once drove
to Mexico and had also driven to Niagra 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 flat no—but I was sure I would
sea sick. Thev usually answered
“Brother, 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 saidl I even believe that I
can control myself with mild sickness too.
You have just gotta say to vourself—“Look
here, you cannot afford to get sick.” And if
you really mean what you say, vou just won't
get sick—or at least you can pull yourself out
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6116 N. 27th Ave., Phoenix, Ariz. 602 AM 4-3895
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of it before it gets you down.

Things were coming along nicely on my
DXpedition 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
get some contributors lined up in case their
help was needed. Buck did a very splendid
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
filthy rich!

After a number of meetings with Buck 1
was ready to depart—I wanted to get going!
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—lots
of pretty things in their country (they like
that word BUY) and you will be surprised
how fast you get your visa. Act like you have
no money worries at all (that was hard for
me to do).

At last 1 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 kever W3KVQ had built for me
and that fine paddle Sandy W5AZB had made.
The equipment was to be shipped to me in
Amsterdam. Even a getting-together date was
arranged, to meet Lee WOAIW, Mike WO-
MAF, and Mac WOAUQV in Nairobi. We four
were going to VQ9 land together. I could see
a lot of interesting developments in the wind.

The BIG ADVENTURE was about to com-
mence. I was going to be on the other end
of the DX pile ups, and I was going to see
some of the world and meet some of the DX
fellows I had been 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 ES.T. I tound that Cokes were free on
the plane, so I more than drank my share.
[ saw other people on the plane sleeping, but
there was none for me. I guess I was excited
too much and had too much on my mind
to think about sleep. I just kept drinking Cokes
and watching my watch and at 1