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76 watts CW input
... 65 watts AM!

Write today for our
newest Amateur Catalog!
Available now—
contains photos,
schematics, and detailed
specifications!

FIRST CHOICE AMONG
THE NATION'S
AMATEURS

NOW COVERS 6 METERS IN ADDI-
TION TO 160, 80, 40, 20, 15, 10

Now—a new version of the popular Viking “*Ranger™ . . . the
“Ranger-11" Transmitter/Exciter! Completely self-contained in a
handsome re-styled cabinet, the **‘Ranger 11" now covers 6 meters!
As a transmitter, the “*Ranger 11 is a rugged and compact 75 watt
CW input or 65 watt phone unit. Pi-network coupling system will
match antenna loads from 50 to 500 ohms and will tune out large
amounts of reactance. Single-knob bandswitching on six amateur
bands: 160, 80, 40, 20, 15, 10 and 6 meters—built-in VFO or
crystal control. Timed sequence (grid block) keying provides ideal
“make” or “‘break™ on your keyed signal, yet the **break-in”
advantages of a keyed VFO are retained.

As an exciter, the **Ranger 1I"" will drive any of the popular kilo-
watt level tubes, provides a high quality speech driver system for
high powered modulators. Control functions for the high powered
stage may be handled right at the exciter—no modification re-
quired to shift from transmitter to exciter operation. Nine pin
receptacle at the rear brings out TVI filtered control and audio
leads for exciter operation. This receptacle also permits the
“Ranger II” to be used as a filament and plate power source, and
also as a modulator for auxiliary equipment such as the Viking
“6N2" VHF transmitter. Unit is effectively TVI suppressed . . .
extremely stable, temperature compensated built-in VFO gives you
exceptional tuning accuracy and velvet smooth control. Complete
with tubes, less crystals, key and microphone.

Cat. No. 240-162-1 $24950
Viking “Ranger II" Kit. ... ... ... Amateur Net

Cat. No. 240-162-2 Viking “Ranger II" wired ¢ 50
and tested

................. Amateur Net

E. F. JOHNSON COMPANY - WASECA, MINNESOTA
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..de W2NSD

(never say die)

Get Rich Quick

Nonsense, of course. Well, as mentioned an
issue or so back, I'm anxious to make some
information available at low cost that might
not otherwise see print. We're getting set up
to publish small booklets, between ten and
twenty pages long, right at our 73 office. This
will keep costs down, keep me out of trouble
running the offset press and Varityper, and
make it possible to make these available at a
low price.

This will also make it possible for us to
pass along a good piece of the income from
such a venture to the author of the booklet.
I figure we can put out the booklets for 50¢
to 7T6¢ each and return 209% of this to the
author. This means up to $200 for every
thousand booklets we sell. OK, stop fidgeting.
I'm open for suggestions as to the subjects.
One benefit of publishing small booklets is
that they can cover one particular subject
quite thoroughly and don’t take the year or
so of work that a regular book does.

Suggested subjects: Nuvistor circuits com-
pendium and discussion; De-noising cars;
Mobile antennas; Conversion of Motorola FM
gear for ham use; Complete receiver construc-
tion articles; Antennas for 1296 me; How
RTTY Works; RTTY Converters; What TT
printers to get and where to get ’em; How to
keep a ham club alive and kicking; Roster
of 432 mec stations; Who'’s Who on 1296; ete.
If you can think of a subject that you think
1000 people will pay 50¢ to read about then
check in to make sure that you arent’ racing
someone else on the same subject.

Once published, we’ll keep the booklet in
print as long as it continues to sell. We'll
push it in 73, you may be sure, and we'll
not only sell it directy but have it on sale
in as many radio parts distributors as pos-
sible. Most booklets should sell well over 10,000
copies . . . none of the seven books I've pro-
duced in the field have sold less!

Bulletins

It is probably bad policy to tell everyone
what we’re planning for the future, but I'd
like to see the reaction and a little discussion
of it might just get someone thinking.
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Reciprocation

Senator Barry Goldwater has just introduced a bill
into Congress to permit reciprocal licensing of amateurs.
It was referred to the Committee on Commerce. Please
write immediately to your representative in Congress
asking for support of Senate Bill 5.2361. Here is your
chance to be a hero, don‘t muff it through laziness or
disinterest. Sit down and write. This could have far
reaching results toward preserving our frequencies in the
long run.

Our policy, right from the start, has been
not to have any monthly activity columns in
73. There is no notion of changing that. We've
proven rather conclusively that there is no
need for more columns, But there is a need for
communications between fellows with similar
interests. RTTY never got off the ground
until there was a bulletin keeping everyone in
touch with the happenings in the field and
serving as a clearing house for operating news
and technical discussions.

At present 73 is subsidizing the “73 News,”
put out by Marvin Lipton VE3DQX. This is
a monthly paper which is sent out to all of
the editors of ham club bulleting around the
country (and the world) to give them news
flashes of interest to help them with their
bulletins, If the number of club bulletins com-
ing in here with notes of credit to “73 News”
is any indication, Marvin is doing a splendid
job.

Undoubtedly there is 4 need in many other
ham fields for a bulletin to exchange informa-
tion. It is a lot of work to put out something
like this. I've been through it myself, so 1
really know what it is all about. I started
mine with a circulation of 50 on a hand mimeo
and wound up with over 2500 three years later
using offset printing. This was what got me
into the publishing field originally and look
what happened! With that warning I suppose
I have discouraged you.

Though we have over two hundred thousand
hams in the country, there are only a few who
have the drive to take things into their own
hands and do something about problems. We
have a need for communications in many fields
and a lot of good would be done if people were
to suddenly decide to start a bulletin in that
field. Note: most everyone will cooperate with
you and send in information, but there will
be a few who will fight vou tooth and nail
just on general principles. They want to know
who the hell you are to set yourself up as
the big cheese, ete.

Ditto and mimeo machines are quite inex-
pensive in used shape and are invaluable to
the bulletin producer. It is amazing how these
things grow. I now have a small mimeo, a
large mimeo, a Ditto, five different types of
typewriters and a Varityper. Next comes an
offset press, a stapler, and a large paper cut-
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“Terrific!...Unbelievable...

Best rg — ever’ !

Here are a few unsolicited comments from owners of Clegg VHF equipment

Clegg Zeus VHF
Transmitter ror 6 anp 2 meTERS

A highly efficient, 185 watt AM, high power VHF trans-
mitter for full coverage of the amateur 6 and 2 meter
bands and associated Mars frequencies.

Automatic modulation control with up tfo 18 db of speech
clipping provides magnificent audio with “talk power"
greater than many kilowatt rigs.

This beautiful unit with its ultra-stable VFO is the ulti-
mate in VHF equipment for amateur and Mars operation,

99’er Transceiver
FOR 6 METERS

This completely new transmitter-receiver is ideal for both
fixed station and mobile operation. Small in size, low in
cost, and tops in performance, the 99'er offers operating
features unequalled in far more costly equipments. The
double conversion superhet receiver provides extreme
selectivity, sensitivity and freedom from images and cross
modulation, The transmitter section employs an ultra-
stable crystal oscillator which may also be con-
trolled by external VFO. An efficient, fully modu-
lated 8 watt final works into a flexible Pi net-
work tank circuit, A large S meter also serves
for transmitter tune-up procedure,

(Vg

Frnm Ohio:

I am a quality control supervisor with a leading
E]Lctrmﬂ manufacturer and this Zeus transmitter is to
me the finest piece of wnrkmdnshlp that 1 have ever
purchased or inspected .

Frnnl New Hampshire: lellard E. Hayes, K8UXU

. We feel that our new Zeus is the best thing that
ever happeneci to us since we have been in ham radio

(5 years) ...
From Florida: Hazen & Beatrice Bean, K1JFQ

“. .. We are well satisfied with the results of this unit
as we have worked forty DX contacts in little more than
three hours on May 23, 1961, including six new states
which we were unable to work in the past two years
with a 120 watt, 6 & 2 transmitter of a different

mig. .
From California: Jack Edlow, K4YIW

*. . . Never before have I been more pleased with a
piece of gear than I am with my Zeus. In two days I
have worked 24 states with several contacts in each,
(phone) on six meters. And the signal reports — yow!
For the most part unbelievable .. .”

Jeanne & John Walker, WAG6GEE

From Pennsylvania:

“Words cannot express the pleasure and performance of
ZEUS. T have worked 5 states 5-9, plus I have given you

$£1.000,000 advertisement .
‘Dr. A. Schlecter, K30EC

From Puerto Rico:

“. .. I want to inform you of the excellent results ob-
tained with the. Zeus Transmitter I bought one month
ago. Taking advantage of the band opening, I have been
able to work up to the present thirty-eight states, in-

cluding California . ..”
From New Jersey: Pedro Fullana, KP4AAN

“. .. I would like to tell you I am more than delighted
with the operation of the Zeus. Have had nothing but
good reports from other Ham's . ..

Donald E. Gillmore, WA20QC()

From Georgia:

“ .. This set is terrific. I've had terrific results with it.
It’s the best rig — ever.”

George E. Missback, K4QOE
K8CHE in Ohio tells about 99%er

“ .. with the 99’er haywired in from a four clement
beam, through 100 feet of coax, through a matching
network, through a length of 72 ohm twinlead, and then
through a length of 300 ohm twinlead to reach the
9%%er, we could read the Michigan stations Q5! and
hack through the above haywire we were able to put
4.4 watts into the antenna as measured by a RF am-

meter! . ..”
Ken Phillips, KSCHE

LABORATORIES

504 ROUTE 53, MT. TABOR, NEW JERSEY e OAkwood 7-6800
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Gentlemen:

To answer your request . . .
Here is our NEW COUNTER DIAL.

This dial was especially designea
for panel mounting and manual oper-
ation of Jennings vacuum variable
capaclitors. It can be used with any
Jennings variable capacitor requir-
ing less than 32 turns of 1/4 28 NF
adjustiing screw to accomplish
variations from minimum to maximum
capacitance.

Constructed of shock resistant
Delrin the dial is marked from zero
to 32 for visual relative indica-
tion of capacitance. Since it
replaces the standard turning head
and mounts to the front of the panel
a considerable saving of space is
effected inside the chassis. In
addition the translucent material
of the dial permits rear lighting
through the panel for easier read-
ing of the dial markings.

Amateur net price ¥14 .00 each,
f.o.b. San Jose, California.

Descriptive literature is available
on request.

RELIABILITY MEANS VACUUM |[VACUUM MEANS

#
cﬂf/m//%d

970 McLaughlin Ave.,San Jose, Calif, « Phone CY 2-4025

ter (I have a small one).

Once you have the machinery you can start
by mailing your first thin bulletin to those few
chaps you know who are interested in the field.
Ask them all to recommend more readers. By
the time you are putting out the third or
fourth issue you will have most everyone on
the list.

What fields are there? Lots come to mind
right way. Ham TV, FAX, 220 me, 432 me,
1296 me, contests, 2M SSB, 6M SSB, 76M DX,
160M DX, plus bulletins on VHF, SSB,
awards, DX, ete., which would stress different
aspects than are being covered by presently
published bulletins. You can probably think of
some that I have missed.

You'll never get rich putting out a bulletin,
but you will have more fun than vou’ve ever
thought possible. I’ll help anyone that wants
to get started in any way I can (I’'m short
of money right now, but maybe by next year,
if a few more advertisers will start using 73,
we’ll be in shape to even help that way).
We'll give you every hand we can through the
pages of 73 also as long as you don’t tie up
too firmly with other publications.

Changes

The result of the poll on our diagrams was
in favor of the gray background. We'll try to
get the engravers to make the gray lighter and
the diagrams larger. I get just as distressed as
as anyone when I see how small some of them
come out. Absurd. We topped ourselves last
month with the construction details on the
Impedance Bridge. I'm having larger copies
made of them for anyone interested in building
the instrument. These should be available any
day now for $1. I’d like to send ’em out free,
but we’re constantly shying away from bank-
ruptey and I don’t want to topple us. By next
year we should be able to do things like that
for the fun of it. We will if you’ll keep needling
those non-advertisers.

(Turn to page 69)

Club Subscriptions

As announced a few months ago, clubs may
send in group subscriptions at the rate of
$2.00 per one year subscription in groups of
five or more subscriptions. These subs must
start with the next published issue and be for
just one year. Orders for back issues should
be sent in separately. By simplifying the pro-
cedure we can offer this reduced rate.

The regular subscription rate is $3 per year;
35 for two years; $4 per year for DX operators
outside North America. All back issues are
50¢ each. Send your name, call and address to
73 magazine, 1379 E. 15th St., Brooklyn 30,
New York. Include money.
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TRANSMITTERS...

90-WATT

CW TRANSMITTER* #720

Kit $79.95 Wired $119.95
*U.S. Pat, #D-184,776

“Top quality''—ELECTRONIC

KITS GUIDE

Ideal for veteran or novice.
‘‘Clean'" 90W CW, 65W AM-
hone with EXT plate modu-
ation, 80 through 10 meters.

your choice of

2 GREAT TEHHL

designed
by Hams...
for Hams...

o Al
Q?.-H- L

-

60-WATT
CW TRANSMITTER #723

Kit $49.95 Wired $79.95

“*Compact; well-planned |ay-
out. Clean-sounding, abso-
lutely hum-free carrier;
stable."” — ELECTRONICS
WORLD.

Perfect for novice or ad-
vanced ham needing low-
power standby rig, “'Clean”
60W CW, 50W AM-phone with
EXT plate modulation. 80
through 10 meters.

VARIABLE
FREQUENCY
OSCILLATOR

(SELF-POWERED)
#1722
| Approaches

crystal stability.
: 80 through
10 meters.

Kit $44.95
Wired $58.95

Y

L~ HIGH-LEVEL
: UNIVERSAL
» MODULATOR-

, s> = & DRIVER #730
Klt 545 95 Wired $79.95
Delivers 50W undistorted audio for
phone operation. Can plate-modu-
late transmitters having RF inputs

up to 100W. Unique over-modula-
tion indicator. Cover E-5 $4.50.

New!

DC-5MC

LAB & TV 5~
OSCILLOSCOPE
#4860

Kit $79.95
Wired $129.50

5" PUSH-PULL OSCILLOSCOPE #425
Kit $44.95 Wired $79.95

3300 Northern Boulevard,
Long Island City 1, New York
Export Dept., Roburn Agencies Inc.,

431 Greenwich St., N.Y. 13, N.Y.

_I

WALKIE-TALKIE #740

Complete with re-
chargeable battery
and charger. 9 tran-
sistors, 1 diode. Full
superhet. U.S. made.

Kit $54.95
Wired $79.95

| GRID
| DIP
METER
| #710
| Kit $29.95 Wired $49.95
Includes complete set of coils
| for full band coverage. Continu-
ous coverage 400 kc to 250 mc.
| 500 ua meter.
| .uz .. DOS"
&
I Ti‘ilimﬂi cu" n?HAMIE
. DUCTANCE
| Ye I'Hﬁmﬁd ® TUBE
| I 777 1 &TRANSISTOR
l e TESTER #666
| Kit $69.95 Wired $109.95
i TUBE TESTER #625
| Kit $34.95 Wired $49.95

EICO, 3300 N. Bivd., L.1.C. 1, N. Y.
[] Send free Catalog & name of
neighborhood distributor.

[] Send free *“Short Course for
Novice License.” [] Send
36-page STEREO HI-FI GUIDE:
25c enclosed for postage
& handling.

/

/

/

”ew’ CITIZENS BAHI.'I

I city. ..

to the highest
Ham standards

CITIZENS
BAND

TRANSCEIVERS

Superhet; pre-
aligned xmitter
posc; match dif-
ferent antennas
by variable “pi" network. Single
& multi-channel models,

From Kit $59.95 Wired $89.95

— S S — S S — e e —
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PEAK-TO-PEAK
VTIVM #232

& exclusive
*UNI-PROBE®
Kit £29.95
Wired $49.95

II’IIL‘UIIH TUBE VOLTMETER #221
Kit $25.95 Wired $39.95

[S0°06L°C "ON “1ed 'S "N«

I
I
l
|
I
I
I
|
-
I
|
|
I
I
|
I
-

RF SIGNAL
GENERATOR
#324

| (150kc-435me) |

'
a@ P Kit $26.95
= Wired $39.95

T"J-FM SWEEP GENERATOR

& MARKER #368
| Kit $69.95 Wired $119.95

el

/

] e PR i, R ok LA

, Address

IO {11 - SOOI 1 ¢ | { SRR

Add 5% in the West.

ENGINEERS: Excellent career opportunities in creative electronics design. Write to the Chief Engineer.

SEPTEMBER 1961



Silicon Rectitiers

and how not to blow them up

MANY hams and engineers that I know
are mad at silicon power rectifier diodes.
They tried them once and the results were
disastrous. (The engineers are madder, be-
cause they thought they knew what they were
doing). Nowadays the diodes are better and
cheaper, and people are still popping them.

What Not to Do

If you own a slide-rule and a scope, plus
lots of diodes, you can work out how to get
away with almost anything in the way of a
circuit. For the simple way out, avoid:

Choke Input Filters. When you open trans-
former primary, diodes get voltage surge,
blow up.

Half Wave rectifiers, except direct off the
line. That unloaded transformer is murder on

I :l l
~ 6500
TYPICAL STATIC % |
CHARACTERISTICS [259C I
400 I
! HH
| 200
Reverse Voltoge
Rated P.LY. -
e : 1 1
+1 + 2
Forward Yoltuge (Volts)
I 20
|
| it
25°¢ B
100°C | - g
0 i
i
[ | 100

Hank Cross WIOQOP
11l Birds Hill Avenue
Needham 92, Massachusetts

the backswing.

What to Be Sure to Include

A Series Resistor. For 115 volt rectifiers, ten
ohms seems adequate for all commercial diodes.
Transformer secondary de resistance should be
at least six ohms per hundred volts, add some
if there isn’t enough.

A Fuse. Secondary fusing (NOT a slo-blo) is
smartest. Even 83’s put out less into a short.
And transformers cost money.

Enough peak inverse rating to do the job.
Most small silicon diodes die of back voltage.
My “115 volt” line went up to 138 without help
from a variac one night: that’s 200 peak or
400PIV for an ac-de rectifier. My silicons
didn’t go, but a 500 volt electrolytic spread
Reynolds Wrap all over the shack! (The power
co. said it was a defective regulator). If you
replace a 5Y3, 5U4 or 6X5 with silicon diodes,
do not be surprised if the transformer runs
hotter. Adding series resistance to replace the
“plate resistance” (about 200 ohms in the case
of a 5U4) will cool things down, if you want.

Ratings

Figure 1 shows the “plate characteristic”
of a silicon diode—almost any diode. A volt in
the right direction makes amperes flow; a good
diode has a fraction of a microampere of leak-
age at room temperature in the reverse direc-
tion, up to the “avalanche” voltage, which
depends on the diode and the temperature.
Lower temperature gives less leakage and
LOWER breakdown voltage; higher tempera-
tures (up to that of melting solder at or near
the junction) give greatly increased leakage,
higher avalanche voltage, and slightly less
forward drop (at least for low forward cur-
rents).

The surge and forward current ratings are
set so as not to melt the working parts; the
rated PIV (peak inverse voltage) is picked
so that it’s below the avalanche voltage at
minus 65C, even (a comforting thought). For
some reason (such as fairly fancy testers)
diode manufacturers don’t put in a factor of

73 MAGAZINE



safety—you have to do that. A term, “maxi-
mum allowable RMS voltage” shows up on
some rating sheets: it usually means that you
could test the diode into a resistor at that
voltage, but in any real circuit half as much
voltage would be excessive, so forget it.

For a GE 1N1490 (to pick a type that I
have used a lot of) the ratings read:

Maximum allowable PIV .......... 400 volts
Maximum allowable RMS voltage 280

(see remarks above!)
Maximum allowable continuous re-

verse de voltage ........cov00nue 400
Maximum allowable de output at

1266 amblent wonasaisa s shiaise 250 ma
Maximum allowable de output at 25C

RIDIERLY | < vviainienes Svnbie doaileismios s 750 ma
Maximum allowable one-cycle surge

COEPBRE it sarals s dihislos wod% @ biars 15 amps
Max. full-load forward drop ........ 0.55 volts
Max, leakage current, full-cycle av at

0.3 ma

125C
The power lost in leakage and in forward

drop are about the same at 125C, which is hot-
ter than I would run any silicon diode for any
length of time beyond a few seconds.

What this means can be shown by some
circuits. Figure 2 A using a 1N1490 will take
117 ac and give about 150 de at up to 500 ma.

In circuit 2-B you’d need three of these
diodes in series for each side of a 350-0-350
volt transformer, and get about <00 out under
the transformer’s rated load . . . six in all
for 300 mils out of an old TV transformer.

IIIIIIIIIIIIIIIIIIIIIIII
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The bridge rectifier in 2-C could use a 110
to 220 volt isolation transformer (sold as a
220 to 110, most likely) to give 280 volts at
300 ma continuously with a 100 watt trans-
former, such as Stancor P-6383, and a 125
mfd input eapacitor.

Figure 2-D shows how to get 280 volts de
fFum only two diodes and a 115 to 115 isola-
tion transformer. A 50-watt unit is good for
about 125 ma. Popular in modern TV sets.

In any of the above circuits, more output
voltage than the example requires either
higher PIV diodes or more in series. The price
91! diodes above 600v is quite high; at present
it is cheapest to buy 400 or 500v units and
put them in series,

Replacing Seleniums

The rules are simple: a six-plate selenium
stack equals a 400 PIV silicon diode. An eight-
plate stack should be replaced by a 500 or
600 PIV silicon. In choke-input circuits using
seleniums, where the selenium rectifiers have
“aged” but are not burnt, put the silicon diodes
across the seleniums, and let the seleniums
soak up voltage surges to protect the silicon
junctions.

Heat Sinks

The bolt-on silicon diodes are used for
higher average currents, but in many cases
there is no need to bolt them to anything bet-
ter than a solder lug. Rather than use mica
washers and risk shorts, I prefer to bolt the
diodes to individual plates of 1-16 in. aluminum
and insulate these plates, such as with
threaded ceramic standoffs. These cooling fins
should usually be vertical. By picking circuits,
it is often possible to run the diode cases at
ground potential and avoid insulating, as in
Fig. 2-E. The voltage regulator or “Zener”
diode is what gets hot, so pick the polarity to
go with your diode. . v o WLOGOP
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luning Bypass Capacitors

SPECIALLY in the VHF regions and above,

bypass capacitors can prove troublesome
in both receivers and transmitters. Almost all
commercially produced capacitors have some
inductance too, and in addition the inductance
of the capacitor leads becomes important at
frequencies above 30 me.

The purpose of a bypass capacitor is to be
a short-circuit path for radio-frequency cur-
rents while isolating de voltages from ground.
Since inductance impedes the flow of ae, and
the impedance of any given inductance in-
creases with frequency, the inherent induct-
ance of the leads and the capacitor itself
produces an upper limit to the unit’s effective-
ness.

Conventional paper capacitors are almost
useless for bypass purposes at any frequency
higher than 500 ke; in the higher frequency
ranges, disc ceramic capacitors are to be pre-
ferred since their flat-plate construction re-
duces inductance to a minimum. However,
even these units are not usually recommended
for use above 300 me.

Normal construction practice for installing
bypass capacitors is to make the leads as short
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as possible to reduce any inductance contrib-
uted by them to an absolute minimum. As an
example, a one-inch length of No. 20 wire has
an impedance of 8 ohms at a frequency of 60
me, and this 8-ohm impedance is enough to
seriously upset the action of an otherwise-
normal amplifier circuit.

Not so well known—although it was first
described in 1948—is the fact that this lead
inductance can be used to tune the capacitor
to frequency, thus extending its use to fre-
quencies higher than the normal limit and at
the same time making its action more efficient
than is otherwise possible.

For instance, a 470 mmfd capacitor with no
inductance at all would have an impedance of
approximately 6 ohms at a frequency of 50
me. The same capacitor, if installed in a cir-
cuit with a total lead length of 34 inch (say
% inch for each lead), would exhibit approxi-
mately 0.25 ohm impedance at the same fre-
quency—a 25-fold reduction in impedance.

We said earlier that the upper limit for
normal dise ceramie capacitors is in the neigh-
borhood of 300 me. By using the leads to tune
the capacitor to series resonance, this limit ean
be extended upwards to more than 800 mec—
enough to allow operation on another band.

Here's what happens: The inductance of
the leads, and of the capacitor itself, is used
to tune the capacitance to series resonance at
the operating frequency. If circuit Q@ were
infinite, the impedance at resonance would be
zero; however, with circuit Q as low as 5 (and
it’s usually higher than this) the resonant im-
pedance is still less than 0.25 ohm.

Inductance of the wire normally used for
leads on dise ceramic capacitors is approxi-
mately 25 millimiecrohenries per inch. If you
like, you can plug this into the resonance for-
mula and calculate length for yourself.

However, to save you the trouble, we've cal-
culated the values for the range from 10 me
to 1000 me, lead length from 2% inch (the
shortest usually found in praectice) to 1 inch,
and selected capacitor values from 5 mmfd
to 0.01 mfd. The result is the graph shown in
Fig. 1.

To use the graph, first find your frequency
on the left-hand scale. Reading across, you’ll
find several diagonal lines which intersect the
frequency line. Each of these represents a us-
able value of ecapacitance. Read downward
from the intersections to the lower scale to
determine total lead length necessary for series
resonance.
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A couple of words of caution are indicated
at this point. First, total lead length means
the length of one lead added to the length of
the other. If the graph says % inch, one lead
can be just 1/16 inch long and the other 9/16,
or they can each be 5/16 inch, or any other
combination which totals % inch. Secondly,
since capacitance values are rarely more ac-
curate than 20 percent, the best bet is to cut
the leads a trifle longer than indicated and
then to dip the unit to frequency with a GDO.

When possible, it’s best to use the highest-
value capacitor that can be resonated. The
reason for this is that the effective bandwidth
will be greater and the circuit will be more
tolerant of errors,

For example, to quote directly from Volume
18 of the M.I.T. Radiation Laboratory Series,
on page 326, if a 500-mmfd capacitor is reso-
nated at 60 me, the range over which its im-
pedance is less than half an ohm extends from
57 to 63 me. For a series-resonant 0.002 mifd
capacitor, the corresponding range is from
50 to 72 me.

This trick may also be used to help sup-
press harmonies and subharmonic feedthrough
in transmitters, by deliberately using the
smallest possible capacitor and resonating it
very carefully to frequency. Because of the
low capacitance and narrow series-resonant
bandwidth, the capacitor will be effective only
at operating frequency. At lower frequencies
it will be a large capacitive impedance, and to
harmonics it will look like an rf choke since
a resonant circuit appears inductive at fre-
quencies higher than resonance. In both cases,
the result will be negative feedback to all
signals except those at the chosen frequency,
which will go through unhindered. This is es-
pecially applicable to screen bypasses, and can
also be used for capacitance-coupling to pi-net-
work output circuits. . . « KBJKX/6

RK34's

An excellent bargain in transmitting tubes
is the RK34. These are low power dual triodes
that make excellent exciters, drivers, multi-
pliers, and finals. The plate dissipation 1s 10
watts, the maximum plate voltage is in the
vicinity of 300 with a maximum plate current
of about 80 ma. The full input power can be
used up to 250 me and it doesn’t require too
much drive. It is the ideal choice for a low
power 6 or 2 meter final. The RK34 sometimes
known as the VT-224 or 2C34 is available sur-
plus for a few pennies. The probable reason
for this is that it is an older type tube. I don’t
know the exact price that they sell for but I
have seen them as low as 25¢ and once I have
seen a few of them selling for 10¢. It would be
hard to find a better bargain in transmitting
tubes than this. . . .WAZ2INM
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MARK 2B
SSB TRANSCEIVER

AVAILABLE NOW! a.
40 or 80 METERS '

Originally described in the May, ’61 issue
of 73 Magazine (P. 57-568). This rugged
filter type transceiver makes SSB avail-
able to all AT MODERATE COST. The
Mark 2B is a single sideband transmitter
and receiver delivering a conservative 2
watts output into a 50 ohm load. The
basic unit is supplied on 40 or 80 meters,
wired and tested. You may provide power
supply, 455ke mechanical filter, tubes,
carrier crystal and VFO or buy direct
from us.

NEW! Mark 2B basic unit wired
GRl TOETell T i i ansisadsn 39150
Kit of 11 premium tubes, including
4-12BA6, 1-12BES, 1-1ZAU7A, 1-
12AQ5, 1-12BY7A, 2.7360, 1-
12AX7A (&Y version available
RPOR PORROSE. e b orviers dod e s $19.75
455 KC Mechanical Filter (4.0 KC
BORGWIGIRY S s v svenen o asssss 44.00
Carrier generating crystal (specify
O USB O EIBY . ociadianie ssnee 10.95
NEW! Model 48 VFO operates 455 KC above

desired output frequency. Includes 12AT7
dual triode as oscillator-cathode follower,
12BA6 buffer amplifier and OA2 regulator.
Requires 260 to 325 VDC and 12/6V fila-
ments. Specify 40 or 80 meters. Includes 4"
calibrated dial. ..... e DA P b e e % $39.50

NEW! Model CM50 transistorized power sup-
ply. Supplies 300 VDC from 12-14 V battery.

Plugs directly into transciever. Plenty of
Power for VFO also. Only 2 x 4 x 4 inches. 29.50

NEW! Model CM200 Transistorized power sup-
ply. Supplies 750 VDC at 200 MA from 12-
NI ¢ o i T et L R ot S5 e Rd U o)e 49.50

NEW! Model CM100A small and compact linear
amplifier using 2-6146 tubes in parallel.
Bandswitching for 40 or 80 meters. Con-
servative 100 watts output. Drives directly
from Mark 2B, works into 50 ohm load. Less
tubes. Requires 700-800 VDC for plates, 200
V screen and 45-50 bias. In rugged cabinet
only S x 7 x9 inches. ....cocvevvccesesas 57.95

All prices subject to change without notice.
Postage paid within the Continental U.S.

ORDER DIRECT FROM

CABRALMOTORSINC.

FElectro Mechanics Division

51 Victory Lane, Los Gatos, Calif.
Phone EL 4-8800




Harvey R. Pierce WgOPA
5372 E. Bald Eagle Blvd.
White Bear Lake 10, Minnesota

The

Simplescope

DD you have to ask others “How’s my modu-

lation?” Do you have to wonder if you
are modulating 100% ? Do you know how much
hum you have? If your speech elipper is clip-
ping? If you have enough drive? If you aren’t
sure of your phone signals, AM or SSB, build
the “Simplescope” and find out!

The name “Simplescope” comes because this
is as simple as an oscilloscope circuit can get
and still monitor AM, DSB, and SSB signals.
I do not elaim that this ’scope does a perfect
job, or that it cannot be improved. My purpose
i1s to present to you a proven, useable, simple,
low-cost osecilloscope monitor. It works as well
as many more expensive and more complicated
instruments in telling you what your modula-
tion is like, with a minimum of parts and
expense.

The total cost shouldn’t run over $15.00, but
I can’t be very definite here, because prices
vary so widely from catalogue to catalogue.
And what do you have in your junk box?
Many of the parts values are not ecritical, and
substitutions ean be made if you happen to
have a substitute part hanging around. The
most important item, perhaps, is the ’scope
tube. The model illustrated used a 2AP1A. Lat-
est prices I have for the 2AP1A is $6.99. The
2AP1 will do equally well, and costs only $3.50
from Barry Electronies. The rest of the parts
show wide variations in price, too.

The simplification of this oscilloscope moni-
tor lies in the elimination of all non-essential
controls and features. This leaves four con-
trols, two passive and two active. The two
passive controls are the “Brilliance” and
“Focus” controls that can be set once and
then rarely touched. The two active controls
are the “Function” switch and the “Width”
control, that are changed occasionally. There
are no vertical or horizontal centering controls
because in my experience the undefiected spot
of the average 2AP1 or 2AP1A is close enough
to the center for average use. Vertical
“Height” controls were left out because the
ones that worked well were quite complicated.
Amplifiers were left out because the sensitivity
was more than adequate for the average ham
transmitter of 60 watts or more. In fact, the
model illustrated was used with great success
on a T% watt AM transmitter on 10 meters.

This Simplescope is built in a standard b x

10

9% x 3 chassis with an aluminum plate (not
shown) to cover the “bottom” (now the side)
of the cabinet. The power transformer is
mounted outside at the rear to prevent its
magnetic field from deflecting the spot. Don’t
try to mount it inside. The front end of the
2AP1 is held and framed by an old 2" meter
case. Below it on the front panel are the
“Funection” switch and the “Width” potentio-
meter. The two knobs on the top rear are the
“Brilliance” and “Focus” potentiometers. On
the rear, above the power transformer is a
terminal board for the audio input and the
control circuit, protected by a perforated
aluminum cage to prevent careless fingers
from touching high-voltage circuits. Above this
“cage” is the phono-type jack for the rf input.

Inside, the power supply components are on
the bottom and most of the ’scope parts are
at the top rear. The pictures do not give any
detail here, as the details are obscured by the
ten wires from the CRT base. The silicon
diodes are mounted on a tie-point strip on
the bottom rear. The two 8-mfd, 150-volt elec-
trolytics are betw2en two tie-point strips on
the side, and two 1 mfd, 600 volt condensers
on the bottom below them. The four bleeder
resistors are mounted between them and a
tie-point strip on the bottom, center, which
also furnishes tie-points for the 117-volt leads
for line cord, transformer, and switch. On top,
under the handle, the hand-carved U-shaped
saddle and aluminum strap that holds the rear
of the 2AP1 can be seen. The CRT is wrapped
with a strip of felt to protect it.

To save space and cost, no socket was used
for the 2AP1. Instead, I used pin clips from
two dismantled wafer sockets. Ten are need-
ed. I soldered different colored wires to the
lug part of each contact, slipping insulation
tubing down over the wire, joint, and Iug.
These contacts were then pushed onto 2AP1
tube pins, with the lugs inward. Two wraps
of %" wide electrical tape keeps the wires
in place and prevents twisting and shorting.
Some octal sockets of the molded variety will
give pin contacts that ean be used with
the Iug in line with the contact part. Then the
insulated sleeve can be pushed down over the
tube pin too. While useable, these lugs take
up a bit more room. In either case, the con-
tacts and wires are put on CRT before it is
installed. After the CRT is put in place, with

73 MAGAZINE



e e | T ER L

ONLY ONE KNOB TO TUNE THE 200V!

What’s behind this knob? The Broadband
Prineciple.

What is meant by a broadband transmitter? It
is a transmitter with all stages designed to elimi-
nate the need for manual tuning. Each stage has
tuned circuits that are broadly resonant over a
predetermined portion of the radio spectrum; for
instance, 3.5 MC to 4.5 MC, 13.5 MC to 14.5 MC,
etc. The signal is amplified in each broadband
stage and is ultimately coupled from the plate of
the final RF Amplifier to the antenna feed line
through a broadband coupler.

WHAT'S IN A BROADBAND COUPLER? No cop-
per sleeves, ferrites or any other “lossy" elements
. . . just wire!

There are no motors, servos or sensing circuits
required to keep the 200V tuned up! The design
of the broadband coupler does the job for you.
It works like a transformer with a primary and
secondary:.

L
— ¥
!

GESIAED mUTUAL
COuPLING

wda
T
T CAPACITY
-

Ly
L
/ F To 8- A
Coay (g E
t
|

DS TRIBUTED
CAPLEITY

The primary Li Lz is resonant at the high fre-
quency end of the desired passband. Part of the
secondary L: L4 is wound bifilar with part of the
primary. The bifilar winding has a distributed
capacity between the wires. This capacity appears
as a series resonant circuit with Ly at the low fre-
quency end of the desired passhand. By control-
ling the size of the bifilar winding and the mutual
coupling between L and L4, it is possible to show
the amplifier plate an essentially constant load
impedance across the desired passband.

Write for 200V brochure for more detailed specifications.

i
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EFFICIENCY? As long as the tube sees the proper
plate load impedance, it will deliver power to that
circuit. If this impedance is equal to that pro-
duced by a normally tuned and loaded circuit and
the broadband coupler is not constructed with
“lossy” elements, it follows that the RF power
will be transferred to the load at essentially equal
efficiency.

LOADING? Why do you normally tune and load
an RF Amplifier? To make the tuned circuit show
the proper load impedance to the plate of the tube

at the desired frequency.
The output circuit of the 200V is designed to

match 52 to 72 ohm coaxial transmission lines
without dipping, loading, or tuning of any kind!

SWR? If the SWR is 2:1 or less, the reflected
change in plate load impedance through the
broadband coupler will be negligible.

HARMONICS? The broadband coupler could be
designed wide enough to pass the 2nd Harmonic
generated by the output tubes; however, since this
is undesirable, the passband is restricted to one
megacycle and a series trap circuit built-in to re-
duce 2nd and higher order Harmonics better than
—50 db. The Harmonic rejection of the broad-
band coupler is equal to or better than a properly
tuned Pi network.

The overall broadband circuit design makes
possible a true single knob controlled transmitter.
The ONLY tuning control is the VFO. In fact, the
bands are so arranged that if you have the VFO
set to 7280 KC and band switch to 20 meters, the
transmitter is instantly ready to operate on 14280
KC; or switch it to 15 meters, and you are in-
stantly on 21280 KC. The 200V 1s a Band Hop-
per's dream transmitter. It is the only transmit-
ter that tunes like a receiver and vet provides the
best sounding signal on the amateur bands!
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the key ﬂf the locating pin on the bottom, the
wires are cut to the proper lengths and sold-
ered, Encugh slack should be left in these
wires to allow the 2AP1 CRT to be rotated
15 degrees either way to “level” the pattern
later. While there are 10 wires coming from
the CRT, c¢nly 7 colors are needed because
pins 3, 7, and 9 are all ground and can be
the same color, and pins 1 and 2 are connected
together and can be the same color. Incidentally
a likely source of both pin contacts and colored
leads, already soldered, is a used TV picture-
tube socket. Get a counle from your TV ser-
viceman. Be sure to keep a record of the CRT
pin numbers and cclors, just in case. Write
them on the inside of the side cover, where
they won’t get lost. This is also a good place
to paste a schematic of the Simplescope, too.

Looking at the schematic diagram, Fig. 1,
shows the rf input going direct to pin 6 of
the 2AP1, with a 2% mh rf choke furnishing
a de and low-frequency ground. Vertieal
height is determined by the coupling to the
transmitter. Various methods of coupling will
he discussed under installation.

The horizontal circuit consists of a .01 mfd
blocking capacitor and the 1 megohm “Width”
control. The “Function” switch connects this
to the “AUD"” terminal for a trapezoid type
pattern or to one side of the 117-volt line
for the “envelope” type. More resistance must
be added between the “AUD" terminal and the

12

modulated voltage in the transmitter in a
ratio of one megohm, 1 w., added for every
200 volts in excess of 250 volts. The voltage
rating of the blocking capacitor should be
twice the de voltage.

The function switch is a two-pole three-
position wafer switch. It turns the power on
to the Simplescope, and changes the pattern
from the “Envelope” type with 60 cycle sweep
to the “Trapezoid” type of display. This switch
must be of the smaller size wafer to fit in the
space allotted, but otherwise it is not par-
ticularly critical as to make or rating.

All three potentiometers shown should best
be of the medium size, and have a linear taper,
but here again there can be variations. If you
have a pot of the right size, use it regardless
of taper. And it won’'t make much difference
if the value is up to 256% off. As to size, use
them if they fit the space available. Because
the “Brilliance” and the “Focus” pots operate
at fairly high voltages above ground, they
should preferably be mounted on an insulating
board, and not the chassis, and their knobs
should have recessed set screws.

All fixed resistors are one watt carbon. The
.01 capacitor from pin #10 of the scope to
ground is part of the power sunnly filter, in
effect, and keeps stray voltages from intensity
modulating the trace. It could be made a larger
value, if you happen to have one, but for con-
venience In size a .01 mfd 1 k volt dise ceramic
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be sure

you re on irequenecy...

with precision made Infernational Crystals

International Crystals are designed for all types of communication service
Amateur — Commercial — Citizens. Thousands of transmitters,
transceivers, and receivers this very moment are on frequency with
International Crystals. From a quartz blank to the finished plated crystal,
hermetically sealed in its can, International insists on the highest standard
of manufacturing. You can be sure youre on frequency because Inter-
national precision made crystals have built-in DEPENDABILITY!

For information on International’s International type FA-5 and FA-9 wire

complete line of Amateur, Com- mounted crystals are for Amateurs and

mercial and Citizens band crystals Experimenters where tolerances of .01%

write International Crystal Manu- are permissible. Priced from $3.30 to $5.75

facturing Company today. for fundamental frequencies, and from
$3.30 to $9.35 for 3rd, 5th, and 7th
overtones.

INTERNATIONAL CRYSTAL MANUFACTURING CO., INC.
18 NORTH LEE o OKLAHOMA CITY, OKLAHOMA
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Is best,

The power supply is a full wave voltage
quadrupler and uses a small and inexpensive
transformer ($1.35 from Olson) and silicon
gludeg rated at 150 v RMS. These diodes range
In price from 49¢ to $3.75 each. Current rat-
ings are not very important here as the cur-
rent drain is low, only a few mils. The voltage
ratings should be at least 150 volts RMS for
the 130 volt transformer, higher voltage rat-

— e e ———————————— e e

audio output transformers, ete.

The high voltage to the scope is turned on
and off by a switch or relay contacts connected
to “SW” and “G.” This system was chosen
over the “Blanking voltage” system because
one of the leads is ground and as a result
any accidental short circuit of these leads to
each other or to ground, can do nothing more
than turn on the scope spot or trace. The Sim-
plescope should be turned on and off with the

Fig. |

ings are OK if you want. Selenium rectifiers
can also be used, but they take up a lot more
space, are harder to mount and give less out-
put voltage. The capacitor values given are
a compromise between various factors of size,
cost, and availability. The builder can use
higher values of both capacity and voltage here
if he wants, if the capacitors will fit the
space. The 47 ohm resistor in one lead of
the transformer is the usual surge-limiting
resistor to prevent damage to the diodes from
the charging current into the capacitors. It
can be increased in value to 100 or 150 ohms
without harm. The four 470 K ohm resistors
form the bleeder, and here, too, some variation
can be allowed, but lower values reduce the
output voltage, and higher values slow down
the discharge rate.

With the values given for this quadrupler
supply, the output voltage is 600 volts, plenty
for the 2AP1 CRT tube which will work on
as little as 300 volts. Lower voltages give
greater deflection sensitivity but less margin
in brilliance. With lower voltages the scope is
much more susceptible to stray magnetic fields
from adjacent power transformers and chokes,
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transmitter, otherwise the undeflected spot
will soon burn a dark spot in the screen, or
a dark line if the 60-cycle sweep is used. For
temporary testing purposes the two terminals
may be connected together without harm, of
course. If a relay, either ac or de is used to
turn the high voltage on and off simultaneous-
ly with the transmitter, it should never, never
be mounted in, on, or near the scope since the
magnetic field of its coil will distort the pat-
tern on the Simplescope.

Fig. 2 shows two alternative power supply
circuits that can be used to fit different power
transformers that the builder may have in
his junk box. Fig. 2A is a doubler cireuit, suit-
able for transformers with a high voltage sec-
ondary of 225 to 300 volts. Be sure the rec-
tifiers used will stand the transformer voltage.
Fig. 2B is a half-wave circuit for transformers
with a high voltage secondary giving from
500 to 750 volts. While the 5Y3 voltages rat-
ings are exceeded, the current is very low,
and the tube gives no trouble. There is plenty
of room to mount it horizontally inside the
chassis. Transformers less than three inches
wide for mounting on the rear of the chassis
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can be had for both the above circuits, but
iIf yours is too big, it could be mounted sepa-
rately, at the cost of reduced mobility, com-
pactness, and utility of the scope.

In using junk box transformers be sure that
the high voltage centertap is not internally
grounded. (It is in a few types I have run
across.) Please mote that in mone of these
power supplies 18 the negative grounded. This
Is one case in which neither the negative high
voltage, the cathode nor the heater circuit is
connected to a ground. For simplicity and
safety in the input and deflection cirecuits the
positive end of the high voltage is the ground.

The same circuit and parts values shown in
Fig. 1 may be used with the 3AP1 or 3BP1
scope tubes provided higher voltage power
supplies are used. About 900 to 1000 volts are
needed with these tubes. Of course a larger
cabinet is needed, and the pin numbers will be
different.

In figuring de voltages from your power
supply add 20% to the RMS ac rating of
the high voltage winding and maultiply by 4
for the quadrupler circuit or 2 for the doubler
circuit. The half-wave circuit will give more
than a 20% 1ncrease.

[f yvou don’t have an old 2-inch meter case
to hold and frame the face of your CRT tube,
there are other methods that can be used.
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Fig. 2B
Probably the simplest is to make a grommet
by slitting a length of rubber or plastie tubing
of about 4" diameter and putting it around
the opening. Or leaving the edge of the hole
bare and supporting the end of the tube by
three or four small rubber grommets bolted
to the panel around the hole on the inside.

A frozen orange juice can is a loose fit for the
end of the CRT. With both ends cut out, and

SEPTEMBER 1961

PERFECT

PERFORMANCE
AFTER 268%
YEARS.. ..

AND STILL
GOING STRONG!

Some years ago, we installed several of our
rugged, precision HAM-M antenna rotors
on the roof of our plant and set them in
motion. They've been going constantly
ever since—under heavy antenna loading,
through ice storms and hurricane-force
winds —at the reversal rate of once every
1 min. 40 secs.

That’s the equivalent service, per rotor, of
over 268Y2 years. Now that's dependability,
the kind of dependability you have the right
to expect from Cornell-Dubilier! What's
more, the HAM-M is backed by the famous
CDE lifetime factory service warranty.

At $119.50 amateur net, the HAM-M is the
greatest rotor value around! For further
information, contact Bill Ashby K2TKN, or
your local CDE Radiart Distributor.

CDE
F 4

CORNELL-DUBILIER ELECTRONICS, DIV. OF FEDERAL PACIFIC
ELECTRIC CO., 118 E. JONES ST., FUQUAY SFHII_'HGS. N. C.
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Fig. 2A

painted black, this makes an excellent light
shield when slipped over the tube.

If an old 2-inch meter case is used, the glass
is discarded and in most cases the support
for the zero adjusting screw must be eut out
to make the face opening round. Cutting this
out is best accomplished with a coping saw us-
ing a metal-cutting or jewelers blade, and
rounding the edges with medium or fine emery
cloth., Clear nailpolish will ghine the sanded
surface beautifully.

Iun building and wiring the Simplescope
there are few critical points. In the power
supply polarity of the diodes and the capaci-
tors must be carefully checked. Because no
grounds are used in the rectifier-filter-bleeder
circuit, be careful all parts are well insulated
from ground, In the scope circuit, outside of
the same insulation precautions, the only im-
portant thing is to keep the rf lead to pin
#6 short and as far away as possible from
everything else. All the other wires can run
as convenient. And I might repeat again here
that the builder should color-code the leads
from the CRT tube and keep a record of them
for future reference.

Testing is simple. With “SW” to “G” con-
nections open, plug it in and turn it on. See
if the CRT tube lights by looking for a glow
in the base. OK? Now turn it off and hook a
voltmeter from positive to negative. Any volt-
meter that reads 1000 volts at more than 1000
ohms per volt will do. Turn on the power.
Voltage OK? Turn off the power and connect
“SW” to “G” temporarily, set the “Focus”
control half on, and turn the power on and
the function switech to the “Trapezoid” posi-
tion. Adjust the “Brilliance” pot until a spot
appears, then adjust the “Focus” control for
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the finest spot. Readjust the brilliance if the
spot is surrounded by a halo. Turn the func-
tion switch to the “Envelope” position and
advance the width control. The spot should
turn into a horizontal line. If the line can’t
be made long enough to go beyond the edges
of the tube face, try reversing the ac plug
in the socket, or ground the scope case, or
both. If the line isn’t exactly horizontal, loosen
the CRT clamp and rotate the tube until it is.
The brilliance and focus controls can now be
touched up to get the best results. Failure to
get proper results at any point of the above
test should pin-point the trouble for you. If
you have to check for voltages at any time,
don’t forget that the case is positive.

The undeflected spot should be fine and
round. If it is a line, or “S” or “0” shaped
there is some stray ac field that is affecting it.
Pull the ac plug while observing the spot,
and if it changes shape at the instant the plug
is pulled, it is the scope transformer’s field
causing the trouble. The cure is to position
the transformer differently. Sometimes a cop-
per shorting band as shown in the picture will
help. I put this band around this transformer
while working on the problem of putting the
transformer inside the case. It did help, but
not enough. In the position shown for this
type of transformer, the band was not need-
ed, but was left on to protect the windings.

If the spot is not close enough to the cen-
ter of the CRT tube face to suit you, and
you are of an experimental nature, try put-
ting a small (1" x %" x%4") magnet differ-
ent places around the cabinet. You’ll probably
find a place where the spot will center and
the pattern won’t distort.

Now that you have the scope built and
tested, the next step is to install and use it.
There are four different connections to be
made for proper operation, but first you must
find a place to put it. The Simplescope is
small, requires little desk room, and all the
wires come out the back, but you must bear
in mind that the electron beam of the tube
is very susceptible to magnetic fields, so it
shouldn’t be put anywhere in the field of a
transformer, even an output or modulation
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transformer. In general, this means six inches
distance. Don’t depend on a cabinet to “shield”
the transformer, either. You may have to ex-
periment a bit to see where it will work best.
Turn the Simplescope on, get a fine spot on
the face of the tube, and move the scope
around, seeing where you can put it where,
(A) you can see the tube face clearly without
glare, and (B) where the spot is not moved
by either 60 cycle or audio fields from trans-
mitter or receiver.

The first connection to be considered is the
power line. This 117 v. 60 cycle power should
preferably come from the primary of the fila-
ment transformer of your transmitter. This
connection assures you that the Simplescope
will only be “on” when the transmitter is on.
Other sources can be used, but at the risk of
having the Simplescope left on accidently, be-
cause it gives no light or sound to indicate the
switch i1s on and the high voltage and heater
active. Of course, if you habitually use a
“Main Switeh” that turns off everything in
the station, it is OK to use such a controlled
117 v. outlet.

The second most important connection is
the rf pickup. The simplest method is to eon-
nect an antenna to the rf jack thru a variable
capacity of some sort. The antenna length and
position and the amount of series capacity
will eontrol the vertical height, which should
be about one inch. The best method is to
run a short piece of RG5H58 or 59/U from the
rf jack into the transmitter and couple it
through a small capacitor to the antenna coax.
The value of the coupling capacitor will de-
pend on several factors, but in general the
higher the transmitter power and the shorter
the coax from the scope, the smaller the
capacity that will be needed to produce a sat-
isfactory pattern on the CRT face. With very
low powers, a direct connection can be made.
An advantage of this method is that if the
transmitter output is into a very low SWR
line on all bands, the scope pattern will be the
same on all bands. Various other pickup
methods for getting rf may also be used, such
as from antenna tuners, ete. The point is to
feed enough rf in to get a readable pattern.

The third connection is the control line
“SW” and “G,” the terminals that must be
connected together at the same time that
plate voltage is applied to the transmitter.
They may be connected together by extra con-
tacts on the send/receive switch, antenna relay
or plate relay, or as mentioned previously by
a separate relay activated by the send/receive
switeh.

The last connection to be made is for the
audio, The “AUD” terminal is connected to
the actual modulation voltage in the trans-
mitter. It must NOT be connected to the
speech amplifier, driver, modulator plates or
primary of a modulation transformer. Any
connections but to the actual modulated vol-
tage will give a false picture because it will
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not contain all the phase shifts and distor-
tions that may ocecur in the modulator. Thus
the proper connection to a plate-modulator
transmitter is to the terminal of the modula-
tion transformer that connects to the rf plate
circuit. For elamp- or sereen-modulated trans-
mitters (such as the DX40) the connection
is to the screen terminal of the modulated
tube. For DSB and SSB transmitters. The
connection is to one terminal of the modulat-
ing voltage system. In this case the Simple-
scope may not be satisfactory because some
DSB and SSB modulating systems operate at
such a low level that there isn’t enough audio
voltage to give a satisfactory deflection hori-
zontally. For the Simplescope illustrated it
takes about 25 volts RMS or 70 volts peak-
to-ptak to produce a usable horizontal sweep
(about % inch). Where the de voltage being
modulated is over 250 volts, additional resist-
ance should be added in series with the “AUD"”
lead as previously mentioned, and this re-
sistance is preferably installed in the trans-
mitter to reduce the hazards of bringing the
full voltage out of the transmitter. If more
than one megohm is needed, use a series of 1
meg. one watt carbon resistors instead of a
single larger value, to prevent possible arcing
troubles. In cases where the modulation trans-
former terminals are available without digging
inside the transmitter (the B&W 5100B, for
one) these added resistors can be enclosed
in a length of insulating tubing, or very thor-
oughly taped with a good electric tape for
protection, and placed outside the transmitter.
The “AUD” connection on the Simplescope
can be made a high-voltage terminal and the
resistors placed inside the case. Don’t forget
to ground the scope to the transmitter.

Of course the Simplescope can be used “as
18" for temporary modulation checks with #no
connections to the transmitter, just using the
“envelope” type of pattern to check modula-
tion percentage, but this type of check doesn’t
tell all the story. For a temporary check it is
only necessary to connect the “SW” terminal
to “G” as when the Simplescope was tested,
put the “Funection” switch in the “Envelope”
position and feed enough rf into the rf jack
(from an antenna or pickup wire) to make
the vertical height about 34 inch, and advance
the width control until the envelope is the
full width of the CRT face.

The unmodulated envelope pattern is a green
ribbon, with top and bottom edges straight
and parallel. When the earrier is modulated,
ripples oceur on these edges, the size of the
ripples and waves depending on the modula-
tion percentage. A wave on the top edge will
be a mirror image of the wave on the bottom
edge. “Perfect” 100% modulation occurs when
the outer extremities of these waves double
the width of the unmodulated ribbon or en-
velope, while the inner extremities just meet
in the middle, making a bright dot. Over mod-
ulation is easily detected as the dots turn
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into dashes. Clipping and limiting can be de-
tected as a flattening of the peaks of these
waves at a certain width of the pattern. Fre-
quency response can be roughly judged by the
proportion of high and low frequency waves
under average modulation. Close observation
is necessary for any wave-form distortion with
the Simplescope because of the 60-cycle sine-
wave sweep, but major troubles can usually
be detected. Hum and noise show up well in
the envelope pattern. Hum 1s seen as humps,
dips, or loops in the top and bottom edges of
the pattern. Two humps and two dips or two
loops show 120 evele hum, and a single loop
or non-parallel edges show 60 eycle hum. Noise
shows as irregular spikes or ripples.

The trapezoid pattern shows the unmodu-
lated carrier as a vertical line that widens
with modulation into a trapezoid. At 100%
modulation the trapezoid becomes a triangle,
and over-modulation is indicated by a line
extending from the point of the triangle. The
upper and lower edges should be perfectly
straight. Any curvature indicates non-linear
modulation of the carrier. The commonness
cause is lnw exmtatlnn or tnu heavy luadmg, or
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both. Poor design of the final is also a possibil-
ity. In efficiency-modulated finals (Grid, screen,
cathode, or suppressor modulated) the correct
adjustment shows up as the best-looking
trapezoid.

In the trapezoid position SSB signals show
as the “Bow-Tie” pattern. See the side-band
handbooks and articles for interpretation. It
is beyond the scope of this article to give in-
structions for interpreting scope patterns be-
yond the most common and simple effects. The
Simplescope will monitor your modulation,
hum, and excitation constantly and accurately.
When you use it you’ll never have to ask
anybody, “How’s my modulation?” Or, “Have
I got any hum?” You’ll know!

In coneclusion I want to thank Bob Rode,
WoBRE, for taking the excellent photographs
as well as many useful suggestions for the de-
sign, and to Jim Borders, K KMD, for building
the preliminary model. Jim’s worked the first
time he plugged it in, and I hope yours does,
too! Have Fun! . WgOPA
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HERE’S A NEW HEATHKIT'

GROUNDED GRID KW LINEAR...JUST 3229%

The new Heathkit "“Warrior' is a completely self-contained, desk-top kilowatt linear, loaded with special
features, at half the cost of comparable units! Compare feature for feature, quality component for quality
component, you'll find no shortcuts . . . only the finest watt-per-dollar value in a linear amplifier on the

amateur market today!

Maximum power input: SSB—1000 walls P.E.P,,
CW=—1000 watts, AM—400 watts (500 watts using carrier
controlled modulation), RTTY=650 watls. Driving
power required: 50 to 75 watts—depending on fre-
quency, Output circuit: Variable pi-network (50 to 75
oinms). Input circuit: Broad banded—requires no lun-
ing. Input impedance: Approx, 70 ohms, Band cov-
erage: BD, 40, 20, 15, 10 meters. Panel metering:
Swiich-selected, grid current, plate current, high voit-
age and relative power output for ease of loading.
Tube complement: 4-811A, 2-866A, Size: 19)5" W
x 115" H x 16° D.

This inside view shows the neat circuit layout
and husky components that emphasize quality.
Note the internal shielding of plate circuit for
maximum protection against TVI.

IHEATH COMPANY

IBenton Harbor 11, Michigan

FREE CATALOG

iend today for A==
our Free Catalog ok
escribing over
00 different

CHECK THESE FEATURES...

Completely self-contained . . . HV, Fil. and Bias supplies built in.
Versalile . . . May be driven by any 50 to 125 watt transmitter
or exciter—no matching or swamping network required.
Efficient . . . Stable grounded grid circuitry allows most driving
power to appear in output for up to 709, efficiency.

Oil-filled eapacitor . . . And 5-50 henry swinging-choke provide
the excellent dynamie regulation required for high peak power
output with low distortion.

Inexpensive tubes . . . 4 paralleled 811A’'s and 2-866A’s, forced-
air cooled by silent built-in fan.

Stable. .carefull design provides a high degree of over-all sta-
bility in conjunction with the grounded grid cireuit configur-
ation.

Exrclusive . . . Internal RF shielding of plate eircuit for maxi-
mum TVI suppression.

I'nterlocked swilching . . . prevents accidental application of
HV before switching on filament and bias.

Rugged construction . .. 16 gauge steel chassis— 1£” aluminum
front panel—welded one-piece cabinet.

Kit Model HA-10. . . 100 Ibs. $23 dn., $20 mo...... $229.95
Assembled Model HAW-10 . , . |
100158833 by S28 1004 15 v v s a0 e vseen it sms $329.95

I || Please send my Free copy of the complete Heathkit Catalog.

NAME

leathkit products
1 Hi-Fi, Test,

| ADDRESS

Amateur Radio,
farine and General
onsumer fields.

CITY
|

ZONE STATE
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Snap Bushings
Customize

Equipment

Roy E. Pafenberg

']_“ HE appearance deficiencies of ventilation
and clearance holes drilled in thin sheet
aluminum are recognized and compounded if
pre-finished enclosures are used. John Howard,
KS8MME, in a September, 1960 QST article,
“Aluminum Eyelets Make Good Fever Medi-
cine,” proposes an answer to the problem. The
solution is very effective, however there is
work involved and the eyvelets must be backed
up for peening.

The use of plastic snap-in bushings came to
mind and information was requested from the
Heyman Manufacturing Company of Kenil-
worth, New Jersey on their line of HEYCO
nylon bushings. The literature received by re-
turn mail provided the answer to this and
other perplexities that plague the amateur

constructor who attempts to achieve commer-
cial appearance with hand tools.

As shown in the photograph, these HEYCO
bushings are made of black nylon and will
firmly lock into any chassis or panel up to %"
thick. They are available to fit clearance holes
from 3" to 2", with inside diameters ranging
from 1" to 1%". These bushings are ideal re-
placements for the conventional rubber grom-
met and the smaller sizes will provide painless
eyewash for cabinet ventilation holes.

Advantage may be taken of the excellent
bearing surface characteristics of nylon by
using these bushings to ease the friction in the
mechanical assemblies necessary in high power
transmitter construction. For example, the SB-
375-4 bushing snaps into a 34" clearance hole
and provides a 24" bearing surface. These di-
mensions make them ideal for use as com-
ponent control shaft feed-thru bushings. Being
somewhat flexible, they are less critical of
alignment than are the conventiomal metal
panel bushings and friction is reduced.

For filling unusued panel holes, the same
style bushing is made with a smooth finished,
closed top and sold as a hole plug. Aside from
affording a welcome change from the usual
chrome plated version, these provide an excel-
lent means for the insulated mounting of a
variety of components. The thin but strong
nylon top is readily drilled to accommodate a
jack or other part. Don’t be concerned about
the plugs pulling out. Though they are in-
stalled with finger pressure and are just as
easily removable, the manufacturer -claims
they will withstand a 35 pound pull.

With all the advantages cited, there must be
one fly in the ointment. These bushings and
plugs are apparently available only through
the manufacturer in minimum quantities of
100 each. Aside from the inconvenience of
mail order buying, this is no real problem
since the prices are low enough to make pur-
chase in 100 lots attractive. For example, the
smaller size bushing shown in the photograph
sells at $1.90 a hundred, less 19 on cash trans-
actions. A letter to the company will bring
catalog sheets and from that point you are on
your own,

VFO Chirp vs. 6AU6

OR some odd reason which has never been

satisfactorily explained to me, several com-
mercial equipment manufacturers have chosen
the 6AU6 as a VFO tube. From my own ex-
periences, and those of quite a few other hams,
the 6AU6G is a mighty poor choice for this
service. The case histories of two popular
pieces of ham gear I have owned tell the
story:

A number of years ago I bought a Heathkit
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Al Brogdon, W4UWA/K3IKMO
316 West Fairmount Ave.
State College, Penna.

VF-1 VFO. After building the thing with ex-
treme care in order to produce a stable unit,
I was disappointed to learn it chirped like mad
when I keyed it for break-in CW. The 6AU6
tested OK, and all other parts of the VFO
seemed fine. On a hunch, I tried plugging in
another 6AU6G. All of a sudden—the chirp
was gone! And still a third 6AU6 produced
the chirp again. Obviously there is some fea-
ture of the 6AU6 such that, although it may
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with the great new
440 SL
HAM MICROPHONE

Shure Brothers, Inc., 222 Hartrey Ave., Evanston, Il

MICROPHONES, HICH FIDELITY AND ELECTRONIC COMPONENTS

e Sharp Cutoff Below 300 and Above 3000 cps
— Minimizes Splatter, Reduces Unwanted
Sideband.

e Elimination of resonant peaks permits higher
average power — more audio punch.

e Shaped [requency response — Superb Intel-
ligibility — Naturalness of voice.

e Trouble-Free Controlled-Magnetic Design —
Hi-Output—52.5 db—Extraordinarily
Rugged — No humidity problems.

e Complete with Grip-to-Talk Switch, Desk
Stand, 2-Conductor Shielded Cable. Will
operate VOX and Grip-to-Talk.

Complete with stand, grip-to-talk switch, 7 ft.

highest quality 2 conductor shielded cable.

(Cable connector equivalent to Amphenol

MC3M plug.

WRITE FOR LITERATURE: Dept. No. 52-H

test red hot on a tube checker, it may still
chirp. And as long as I owned that VFO, the
thing would key beautifully for break-in CW
—the only way to work CW.

Recently, I bought and assembled a Viking
Navigator. As most of you know, this trans-
mitter and others in the Viking line feature
grid-block time-sequence keying. The opera-
tion is simply this: When the key is closed, the
keyer tube allows the VFO to start and go
through any chirp inherent in the VFO ecir-
cuit, then after the frequency is stabilized (a
matter of a few milliseconds), the keyer tube
turns on the buffer. Thus, the VFO may chirp,
but it will do so at a time when the signal 1s
not on the air. Well, when I started keying my
Navigator, a V sounded like *“yoop yoop
vooooooooop.” Oh Lord here we go again.
What was happening was that the 6AU6 was
chirping over such a long time period that it
was still settling down when the buffer came
on.

Sure enough, it turned out to be the 6AUSG.
Another brand new tube that tested “jes fine”
on a tube tester, but chirped away. So instead
of plugging in another 6AU6 and taking the
chance on it going soft and having to soon
be replaced, I decided this is the time to try
a more permanent cure. Besides, I was losing
patience with those 6AUG’s.

To state it simply, I checked the tube manu-
als and found that I could interchange a 6AHG6
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with the 6AU6, and plug it right into the
VFO tube socket without making any wiring
changes. Since I have been using the 6AHSG,
the Navigator has functioned perfectly with
no chirp.

In the course of many CW contacts, I have
run into several other fellows that have had
the same chirp trouble with their VFO's, es-
pecially when cathode keying the Heath VF-1,
with no time-sequence keying to take up the
slop. A couple of these fellows have tried
switching tubes and using 6AH6’s with the
same results I did. Now don’t get the idea
that switching to a 6AH6 will cure all your
VFO chirp—please understand that this only
applies to cases where the 6AUG itself is the
cause of the chirp. You may have chirp origi-
nating in any of a number of other sources
in the VFO. Simply changing tubes won’t
cure all these sources.

But if you have a Clapp VFO circuit, such
as the VF-1, the DX-100 VFO, Viking (Ran-
ger, Navigator, ete.) VFO, or a homespun job,
using a 6AU6—it’s worth the try to get rid
of an annoying chirp by plugging in a 6AH6
to see what happens.

As a closing note, calibration should be
checked after switching tubes. The calibration
will usually shift just a little bit due to the
change from the 6AU6 to a 6AHG6, and if you
chase DX near the band edges, always play
safe. W4UWA/K3KMO
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Beryl Dassow WIHKA
Clitton, lllinois

Console

DURING some period of a radio amateur’s
life there comes a time when he becomes
conscious of the faet that the operating posi-
tion leaves quite a bit to be desired. That is
from the standpoint of orderliness, ease of
operation and flexibility, Therefore, as ean
be seen in the photographs, an operating con-
sole was construeted.

The use of the standard relay rack panel
spacing of 19 inches was used to provide the
required orderliness. The grouping of the vari-
ous pieces of gear as to the most active area
on the console, gives us the ease of operation.
The use of tempered hardboard cut to rack
and panel size (or larger as in the case of the
second photo), gives us the needed flexibility.
Flexibility in that it makes it much easier to
use either regular relay rack panel mounted
equipment or the cabinet type as shown in
both photos.

The unit as shown in the present dimen-
sions may be a trifle large for the average
amateur’s allotted space. However it can be
readily pared down to a three-panel width
without adverse effects as to the overall useful-
ness,

This type of relay rack panel mounting was
chosen over that of the semi-circular console
design because of the simpler method of con-
struction.

The entire rack may be construeted with
hand tools with the exception of the vertical
dividing and mounting pieces. For a four-
panel width as shown, a total of five pieces,
each about 5% feet in length is necessary.
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These can be usually cut at the lumber yard
from a 2 by 3 or 2 by 6 fir stock at the time
of purchase. See Photo 5 and Figures 3A and
3B.

Note also there are no special joints re-
quired. Since butt joints are used in most cases
the unsightly joints are quite noticeable. To
overcome this problem quite effectively, flexible
wood trim tape is used. The type used is made
by Weldwood in 8 foot lengths and the width
varies from one inch to 1% inches across the
desk top front.

The desk top is covered with a piece of
vinyl material. The material as shown was
fastened with a pressure-sensitive adhesive
and a great deal of care must be exercised
when cementing the vinyl to the plywood desk
tup. The usual procedure is to place a news-
raper between the two cemented pieces and
gradually remove same as the vinyl is care-
fully rolled into position. To trim the vinyl
edges, a beading strip is tacked into place. The
wood tape as mentioned earlier will cover the
front edge of the vinyl.

You will notice upon adding the various
widths of wood strips and panel areas, an
allowance of an extra half inch. This is to give
a final Y5 of inch spacing on either side of
each panel when mounted. The vertical spacing
is sufficiently oversize as well.

Photograph number one shows the original
console construction. However after the author
traded equipment it was then necessary to
make additional room for the newly acquired
Valiant which is “over-size.” This is easily ac-
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The TMC Models TER 250/300U and TER
1800/300U are unbalanced 300 ohm resis-
tive terminations, usable at frequencies from
DC to 30 megacycles.

These units were especially designed for
use with portable systems. They are housed
in convenient, rugged weather-proof cases,
constructed for ease of installation and opera-
tion in any climatic condition.

TMC has specialized in the design and
manufacture of RF termination, dissipators,
and dummy loads. Standard impedances are
available for Powers up to 50 kw PEP. Our
Field Engineering Staff will be pleased to
assist you with Standard or specialized RF
distribution problems. We invite your inquiries.
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Fig 4

complished by the removal of a vertical mem-
ber. Note in Photo 4 the addition of a brace for
added strenthening when this vertical piece is
removed. Also added as per Photo 2, is a hori-
zontal 1 by 2 for dividing the new panel across
the bottom. This then leaves a space of 131
by 89% inches for use by the 6N2 and the
Valiant. Other arrangements can be made to
suit each individual station depending on the
gear to be mounted.

As far as the mounting of the cabinet-type
equipment, it is necessary to construct a sim-
ple shelf from the plywood left in the cutting
of the sides or ends, It is best to run a vertical
brace from the rear of this shelf down to the
2 by 4 tie at the bottom of the console. Note
this 2 by 4 in Photo 3 across the bottom back
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AMERICAN GELOSO V.F.0.'s

wired, tested, calibrated, ready
for use. Mod, 4/104 for driving
one 807 or 6146 final in AM or

CW under Class ‘'C"" conditions.

Mod, 4/102 for driving two 807's
or 6146's final. Has 5 bands.
Supplied with Mod, 1640

dial ass'y.

Mod. 4/103 for 144-148 mc
bands. Combines VFO primary
freq. of 18 mc with xtal
fundamental freq. of 12 mc.
Supphied with Mod. 1647

dial ass'y,

Mod. 4/104, 4/102 or 4/103
less tubes and xtal, each $29.95

PRECISION PLANETARY-VERNIER

for exceptionally fine tuning

Superb craftsmanship by Jackson Bros.
of England. Ball bearing drive, %"
dia. shaft, 1%"” long, 6:1 ratio,
Vy FB for fine tuning. Easily adapt-

able to any shaft. Comparable

e, Valug - $5,95.

Amateur Net $1.50 ea.
10 for $13.50

|

“"Wonder Bar” 10 Meter Antenna

As featured in Nov. 1956 QST, Complete with B & W
3013 Miniductor. Only 8 ft. long for 10 meters.
Wt. 5 lbs.

27.85

Amateur Net

Versatile Miniature Transformer

Same as used in W2EWL SSB Rig — March
1956 QST. Three sets of CT windings for
a combination of impedances: 600 ohms,
5200 ohms, 22000 ohms. (By using center-
taps the impedances are guartered.) The
ideal transformer for a SSB transmitter.
Other uses: interstage, transistor, high
impedance choke, line to grid or plate,
etc. Size only 2 h. x 34" w. X 34" d.
New and fully shielded.

§ sy, Jomateur Net 819 o s 81078
ARROW Authorized distributor of HEATHKIT equipment

i T SAVE C.0.D. CHARGES. PLEASE INCLUDE SUFFICIENT

~ POSTAGE WITH YOUR ORDER. ANY EXTRA MONEY WILL BE

E‘% s +‘v§ ?«w o T A!—LFRIcEEVFFQ-BlNiYi c- :: - i

L ﬁﬂlﬁ"l!l ort Dept. Ships To All Parts Of The World!
_ Prices Subject To Change Without Notice.

aaaaa

M. C. JONES Micromatch VSWR &
RF POWER MEASURING EQUIPMENT

Mod, 261 COUPLER
§2050

0.5 to 225 mc. Power range to 1 KW,
UHF type RF connectors,

Mod. 262 INDICATOR

For use with Mod. 261 Coupler.
Selector switch for direct reading
of SWR or relative RF power,

$14.50

Mod, 690 RF LOAD RESISTOR :
(not shown) Rated at 5.w, continugus, ¥
10 w. intermittent duty. ¢ -

AGS—RT-—101
CITIZENS BAND
TWO WAY RADIO

No license required, Complies with part 15
of FCC rules on low power units. 1.5 mi.
average range on land, up to 5 mi. on
water, Xtal controlled XMTR, Rec. Sens.
1 uv, Each unit complete with transmitter-
receiver, AM radio, leather carrying case,
ear-phones, antenna, 6 penlight batteries.

$70.00 .. 2 for $139.50

AMECO NUVISTOR
PREAMPLIFIER

FOR 50, 144 or 220 mec.
Over 20 db gain plus a lower
noise figure, 2 tuned ckts,
6CW4 Nuvistor completely neu-
tralized, Noise figure is 2.5 db
@ 50 mc, 3.0 db @ 144 mc
) and 4.0 db @ 220 mc. Power

e L requirements: 100-150 v, @ 8
ot ma, and 6.3 v, at .13 amps.
Specify frequency desired.

$13.95

MAIL ORDERS PROMPTLY PROCESSED
~ SAME DAY SHIPMENT FROM STOCK

Mod. PV, wired and tested

ARROW/ > crecrronics, 1xc.

65 Cortlandt Street, New York 7, N. Y. « Dighy 94730
925 Jericho Turnpike, Mineola, N. Y.  Ploneer 6-8686
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of the console. When cutting the hardboard to
fit the cabinets, cut the round portions (cor-
ners) somewhat undersize and then file with a
half-round file to fit. The straight edges can
be cut with a coping saw as one will be work-
ing near enough to all four of the edges. The
above may sound tedious but the hardboard
saws and files very easily and the result gives
a fair fit. |

IT one is careful in laying out the sides, one
sheet of % inch thick fir plywood in the 4 by 8
foot size will suffice. The plywood should have
both sides good. See Figure 4. The few re-
maining pieces are then saved and used as
angle braces, shelves ete. Perhaps it should be
pointed out that the width of the console is
such that it will clear a regular three foot
door. If you have anything less it will be
necessary of course to cut this dimension down
to clear your opening.

While not discernible in Photo 4, two screen
door turn-buckle type braces (connected in
“series” for the required length) are used
across the console directly in back of the upper
horizontal 3 by 2 inch strip. With reference
to Photo 3 again, the 1 by 1% inch strip that
is fastened to the bottom of the sides and to
the bottom front of the unit can be seen. This
1s merely a trim, however it does eliminate

Photo 3

splitting the plywood edges when moving the
console about during construction. The strip
across the front edge of the desk top is used
for rigidity and also conceals the small brace
needed underneath in the center.

A reminder with regard to the horizontal 1
by 1%, 1 by 2 and 1 by 3 inch strips; these
should be as straight and free of knots as pos-
sible. The given dimension for the width is the
exact size used. These pieces are eut from a
board a size larger to secure the final widths
and are not necessarily stock 1 by 2’s, 1 by
3’s ete.

The finished color of the unit itself is a light
gray. Our supplier referred to it as French
gray. This is a rather light color and is more
contrasting to the darker blue gray panels. It

26
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Photo 2

seems impossible to secure the same shade of
gray when ordering panels, and this contrast
has a tendency to make the various shades of
rack panel gray less noticeable. If most of
your panel gear will be home made, each panel
may be given a light coat of paint from a pres-
surized paint can. Just a sufficient amount to
change the shade of gray but not enough to
eliminate the wrinkle finish.

As to the final cost of the described console;
a figure of twenty-five dollars should cover
practically everything that is required. The
main item of course is the large 4 by 8 piece
of plywood which in itself costs about nine dol-
lars. If one desires to cover up the unused
portions of the console pending the purchase
of more equipment, it is less costly to use
masonite board. This can be easily painted
gray ‘with a pressurized can of paint as men-
tioned before. Usually two coats are necessary.

Photo 4

A brief description of the various pieces of
gear as mounted by the author may be help-
ful. Besides the familiar BC-348, Valiant, 6N2,
NC-300 ete. we have added at the lower left a
5% inch panel with several sockets mounted
at the left. A cable with a matching plug then
can be switched around to use either the Val-
iant alone, or the Valiant as an audio driver,
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or to the 6N2.
To the right of this panel is the inter-com
speaker so the operator will not fail to hear

the dinner ecall. Underneath the National
speaker is a 1% inch patch-panel strip for
various audio inputs and outputs. The “eye” at
the left is for monitoring RTTY signals. The
1015 inch panel to the right of the speaker
contains the National VHF converter units, Di-
rectly below this i1s an audio termination board
similar to the one below the speaker. The push-
buttons above the NC-300 are used for Conel-
rad monitoring and WWV and CHU time
signals. Underneath the desk are two power
supplies and an RTTY terminal unit.

After you have completed your console you
are sure to enioy many happy hours of operat-
ing pleasure with everything in order, at arms
reach and you still may alter the unit at will.
However, don’t let your visitors go behind the
scenes—its one big messy mass of wires and
cables.

To ascertain quickly the main items required
the following list can be used as a guide.

1—%" x4' x 8 fir plywood (sides)
1—5%" x 174" x 703" fir ply (top)

1 —3" x 18 x 694" fir ply (desk top)
1—1 x1%"” x 79 8/16" strip

2—1 x 2 x 79 8/16" strip

2—1 x 3 x 79 8/16" strip

1—1 x 2 x 39%" strip

1—2 x4 x 811"
18'—2 x 3 fir stoek (for inside vert. mem-

bers)
11'—2 x 2 fir stock (for outside vert.

members)
The above is for the console as shown in
photograph number 2. Add to the above list

the necessary nails, screws, cup washers ete.
. » « WIHKA

Interstage Transtormers

It is pcssible to make an audio interstage
transformer from two audio output trans-
formers. The transformers are connected back
to back with the voice coil windings togcther.
While this doesn’t always provide a theoreti-
cally perfect match, it will work perfectly most
of the time. For details see diagram.
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Once yvou find out about these nine secret fea-
tures of the Alden Hambench you won't care any
more that this is the finest operating bench ever
built,* you will want one anyway. Oh, we'll send
you complete iﬂfr_l-rm;_lti[m on these secret features
in a plain wrapper if vou write.

Two models: Super—$99.95 (plus 5¢ for
handling and shipping. Super Deluxe Model
—%$139.95, including handling and shipping.

(If you can’t wait to find out about those nine
features you can look 'em up in our January

ad in 73.)

ALDEN PRODUCTS

7373 North Main Street, Brockton, Mass.

(*Alden is the only manufacturer of Hambenches).

1

STURDY

E-Z WAY

I
: Put your Tribander at 41’ in 70 mph
-’l' wind (125 mph cranked dewn to 24°).

Tills over for E-Z access to array.

:'| Mounts Ham-M Rotor inside fower
‘||| head. Top radial bushing - vertical
|

{  thrust bearing.

I' Safﬂy rest locks ftower at desired

i height. No weight on cables.

I E.LA.RS-222 specs. Heavy wall struc-
! tural steel tube legs, solid steel rod

diagonal & horizontal bracing — arc
welded,

Sold by Top Flight Distributors
Everyashere!

Tog

MODEL RBS-40P.
Dip painted

Write for Catalog 22-1

MOUNTING KITS:

GPK-540 $75.00
Wonder Ground Past

BAK-S40 $10.50
Wall Bracket

E-Z WAY TOWERS, Inc.

TAMPA 5, FLORIDA

_‘_l—-__--lI

TR e ——

P
L]

The MEDALIST Model RBS-40G $209.50

P.O0. BOX 5767
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Class B Modulators

N OT many hams realize that the power sup-

ply for a plate modulator on an AM rig
usually has to be larger, or as big as, the
power supply powering the final.

In Class A applications, the power supply
has to be able to deliver twice as much power
as the final input. A Class A modulator has
the maximum theoritical efficiency of approxi-
mately 30%. Practical efficiencies average
about 20-25%. In an application where a trans-
mitter of 100 watts input is being modulated
by a Class A modulator, the modulator input
will be between 200 and 250 watts. It could be
more, as these figures are not counting trans-
former losses or mismatch.

Class AB modulators draw lower standby
currents and therefore require a smaller power
supply than Class A. The size usually is about
equal to the one used to power the final. The
efficiency runs about 40-50%.

The most efficient form of modulator is Class
B. Class B differs from Class A and AB in
that driving power is required, whereas in
Classes A and AB no driving power is re-
quired, only voltage. Considering the cost per
watt, it cost far less to get an additional 5-10
watts of drive than to build the additional
capacity in the power supply. Most Class B
circuits require a fairly stiff bias supply capa-
ble of giving a few mils of current. Several
other circuits use triodes and require a large
amount of drive. The most practical (and the
simplest, therefore the cheapest) circuit is one
using zero bias and tetrodes. The efficiency
runs between 70 and 759% and the power sup-
ply can be about %% (or even less) the size

Larry Levy WA2INM

of the power supply used to power the final.
It must be capable of large current peaks and
well-regulated.

In a tetrode, the screen voltage as well as
the grid voltage, has a lot to do with the plate
current. In a case where the sereen as well as
the control grid are at ground potential, the
plate current is extremely low, usually in the
order of a few mils. When the screen starts
to become positive, the plate current starts to
increase greatly, as long as the grid is not
negative. In the circuit shown, a very high
audio voltage is applied between the screens.
Resistor “R” lowers the voltage on the grid
in the proper ratio. Otherwise, the grid dis-
sipation of the control grid would probably be
exceeded, as well as the fact that so much posi-
tive voltage would drive the tube into satura-
tion and cause severe distortion.

In a typical eycle, with no signal, the screens
and control grids of both tubes are at ground
potential and the plate current is extremely
low (5 mils per tube with 807’s). When an
audio signal is applied, on the first half of the
cycle, one of the tubes (call it V1 for conven-
ience) starts to conduct because of a positive
voltage on the screen and control grids. At the
same time, Va is driven beyond cutoff by the
negative voltage on both grids. At the end of
the first half of the ecycle, both grids are at
ground potential, and on the second half of the
cycle the same thing happens with V2 con-
ducting and V1 cut off. About 100 to 400 volts
of audio are required between the screens, or
50 to 200 volts from each sereen to ground.
This varies with the tubes and power level at
which the tubes are run.

T1 is an input transformer, the impedance
matching the driver and the modulators. One
possibility is to use a small hi-fi or PA am-
plifier to drive the modulators with T1 being
a PP plate to voice coil transformer wired in
reverse. Usually one delivering about 5 watts
will do fine. T2 should match the modulator
plates to the final. Sometimes connecting a
small capacitor across the secondary of the
modulation transformer will improve the qual-
ity of the modulation. If you desire to experi-
ment, C2, which is optional, can be between
500 mmfd and .01. Usually one about .005
works well. The voltage rating should be at
least two or three times the plate voltage on
the final. The purpose of this condenser is to
reduce some of the higher order harmonics of
the audio signal. This will help reduce the
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bandwidth of the signal. These harmonics, as
well as higher frequency fundamental signals,
may be present at the input of the modulator.
There is also a possibility of the modulator
itself generating some harmonics.

Using this basie circuit, modulators in al-
most any power class ecan be built. The one |
am using uses 807’s to modulate a 100 watt
transmitter, The plate voltage is about 350
volts. The value of R is 27K. Approximately
316 watts of drive are required. The standby
current for two tubes is 8 ma. On modulation
peaks this inereases to about 220 mils. Using
750 volts and a little more drive, this same
modulator can fully modulate a transmitter in
the 200-250 watt power class. At 750 volts on
the plate, the standby current is only about
15 or 20 mils. For lower power rigs, 6V6’s will
give about 18 or 20 watts output and will nice-
ly modulate a 40 or 50 watt transmitter. 6L6’s
have more than enough modulation for a 6146,
807 or any transmitter up to about 80 or 90
watts.

The power transformer used in these mod-
ulators can be one taken from an old TV or
radio. There is not mucn load on the power
transformer as the peak currents are drawn
for relatively short periods of time. Most of
the time the standby current is only a few
mils and this gives the transformer a chance
to recover.

One possibility for a modulator tube is the
1625. The characteristics are identical to an
807 except that it has a 12 volt heater and a
different socket. They are available for about
25¢ surplus and a pair of them are capable
of modulating a 200 to 250 watt transmitter.
They can be run at lower power levels, run
quite cool, and are efficient. For lower power
levels it is more practical to use lower plate
voltages, as the efficiency (practical) increases
when the tube draws lower standby current.

This modulator has been in use for over a
year without any failures in tubes or compo-
nents. The reason I mention this is that most
of the parts come from the junkbox and some
of them (especially in the power supply) are
being subjected to overloads of 300-500 per-
cent (on peaks). The results have been excel-
lent and this modulator combined with speech-
clipping in the driver completely modulates
the transmiter at a cost lost lower than the

power supply alone of a Class A modulator.
..« WAZINM

Letter

Dear Sir:
This will acknowledge your letter of recent date regard-

ing amateur radio call letters on registration plates. You
are advised that no call letter plates are to be issued

under the present plans for 1962.
William S. Hults

Commissioner of Motor Vehicles
State of New York
New York is a roiten state.

SEPTEMBER 196

Swan Engineering Co.
SSB Transceiver

130 watts PEP input to 6DQ5 Power Ampli-
fier.

High frequency crystal lattice filter; 3 Kec.
nominal bandwidth, used for both transmit
and receive. _

Unwanted sideband down approximately 40
db. Carrier suppression approximately 50
db. _

Transmits automatically on receiving fre-
quency. _

Exceptional mechanical, electrical and ther-
mal stability. Frequency is practically
unaffected by voltage or temperature vari-
ations, or by vibration when driving over
rough roads. _

Receiver sensitivity better than 1 microvoll
at 50 ohm input.

Smooih audio response from 300 to 3,000
cyveles provides excellent voice quality for
both transmitting and receiving.

Control system designed for greatest ease of
mobile operation. Front panel controls in-
clude: Main Tuning, Volume, Carrier Bal-
ance, Microphone Gain, Exciter Tune, P.
A. Tune, P. A. Load, T-R Switch, Supply
On-0Off Switch, and Tune Switch.

Main Tuning control is firm and smooth,
with 16:1 tuning ratio. Calibrated in 2 Ke.
increments.

Transceiver produces approximately 25 watts
carrier output on AM by simply adjusting
the Carrier Balance control. Receives AM
signals very satisfactorily.

3-Circuit microphone jack provides for Push-
to-Talk operation.

POWER SUPPLY REQUIREMENTS:

275 volts DC, nominal, at 90 ma., receive and trans=
mit.

650 volts DC, nominal, at 25-200 ma., transmit only.

80 wvolts DC, negative bias, at 6 ma., receive and

transmit.
12.6 volts AC or DC at 3.45 amperes, for filaments.

$215

NET
PRICE

A revolutionary new de-
sign by Swan Engineering
provides single sideband
communication at a sur-
prisingly low cost. The
one-band design gives ex-
ceptional high quality
performance in all re-
spects on the chosen band.
The following models are

ava:::ili;‘ge Sideband E I' I‘ I 0 T T
Es T “EE FIECTRONS NG

418 N. 4TH AVE.

SW-120 14.2—-14.35 mc. Upper
TUCSON, ARIZ.

SW-115 21.25—21.45 mc. Upper
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IF YOU don't have a grid dip oscillator you
are probably missing out on a lot of the
fun of ham radio. Simply knowing a new cir-
cuit is in tune before applying the power to it
can change frustrating initial tune up proce-
dures into pleasurable operating. Of course
the GDO is far from being new, but the added
expense is sometimes a bit too rough for hams
on a limited budget. This one cuts the cost
practically to the bone, especially if liberal
use is made of junk-box parts rather than in-
sisting on exact duplication. None of the com-
ponents are critical in value.

Use of a tuning eye instead of a meter not
only cuts down on the expense, but has a fur-
ther advantage in that sharp dips can be
detected which might be passed over with a
meter. This is due to the instantaneous response
of the eye. The major disadvantage of a tun-
ing eye, namely the limited life of its bright-
ness, was overcome by mounting it inside the
case and using a simple optical system for
viewing.,

The instrument was intended mainly for use
on the 6 to 80 meter bands. These are covered
by four coils, each of which covers at least
two ham bands. The inductance was adjusted
so that a single calibration chart could be used
for these ranges. A fifth range, covering ap-
proximately 50 to 100 mec was added, but no
attempt was made to adjust it to the chart
for the other ranges. This range acted a bit
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An Eye
For

Resonance

Roy A. McCarthy K6EAW
737 W. Maxzim Ave.
Fullerton, California

peculiar, since it was approaching the upper
frequency limit of the cirecuit.

The circuit uses the familiar Colpitts oseil-
lator tuned by a two gang midget superhet
type capacitor. The oscillator grid voltage is
monitored by the miniature tuning eye. To
allow for variations in the grid voltage de-
veloped in the oscillator a sensitivity control,
R4, in conjunction with R2 acts as a voltage
divider to set the eye’s grid bias until the eye
is nearly closed. A tuned circuit coupled to L1
absorbs power from the oscillator, reducing
the grid bias, and causes the eye to open slight-
ly, indicating the resonance frequency of the
tuned ecircuit.

A filament transformer was used to furnish
heater power for the two tubes, and a simple
half wave rectifier and capacitor filter supply
about 150 volts of B4. The only connections
to the case are through the tuning capacitor
frame and the rf bypass, C4. This prevents
any possibility of getting a shock from the
power line. The coil is isolated from any dec
voltages present by C2 and C3. Use of over-
rated capacitors will provide just about as
much protection as the oil impregnated paper
in most low cost transformers; however, for
peace of mind a transformer using a 115 or
130 volt winding could be used to isolate the
few milliamps used in the B4 supply.

The GDO was constructed in an LMB Tite-
Fit Chassis Box #780, which is 5% x3x 2%
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Save $38.00! Hurry! New WRL DesKit! "eiivery’
> y
NEW .. .. WRL DesKit! e=is

® Easy Assembly — Knockdown :ﬂmplE’l’E

® Mar-Proof Finish 52995 i - WP 4 5
® Beautiful Wood-Mosaic Only B :5:"::?Ej §
Appearance ONLY $2.00 DOWN ¢ EXCLUSIVE ™~

AT WRL!

Functional Sloping Top
Assemble in 1%-hour
No Glue or Nails Necessary
Durable Nova-Ply

Stable - Solid

Slide-Out Writing Leaf

A functional, beautifully designed desk for the Ham and
experimenter, Constructed of extremely durable Nova-Ply
which is free from warp or shrinkage, the desk is easily
assembled with only a screwdriver. Step-by-step instruc-
tions, rapid assembly, in only a few minutes. May be finished
with commonly available kits. Takes an outstanding finish
with smooth grainless Nova-Ply. Full sized, 4914x29494x31".
. . . Shipping weight, 90 lbs. Order 6679007. WRL DesKit.

Shipped Truck or Express-

Carbon Hand Mike

Exclusive Comet

Streamlined Cabinet

with unpunched “"Push-to-Talk"’
cadmium plated
chassis and panel, $2-99 VERTICAL

For transmitters,
receivers, amplifiers,
ete. 16xTxY’. Wt.

$"995 5 1bs. Was $12.00.

Order No. X79104

BRAND NEW!

For PA, Mobile, and
Citizens Band use,
Internal resistance

100 ohms, 70-TOU0 cps:
sensitivity = 50 db.
Brown plastic case;

fits the hand, has
loop for hanging.
Supplied witﬁ 414°
mike cord.

Model 9979111 $2.85 each

ANTENNA KIT

Self-supported,
Ground or Roof
mounted, 10-80 Meter
Vertical Antenna,
handling up to 1 KW.
No Guys. Easily
installed. No Radials
needed. 23 ft. overall
height. 52 ohm Coax fed.

SAVE 50%

Model WVG of
highest quality,
heavy wall aluminum
tubing with heavy
duty base assembly
and steel mast
mounting bracket,
Mounts at any con-
venient height. All

NUVISTOR PREAMP!
(Model PY)

Uses the RCA 6CW4
Nuvistors for any
one band; 6, 2, 114
meters. 2.4db Aver-
. age Gain and at
LOW noise figures.

$199 $9.16 Value
Only FRESH COAX

band.

‘band worth $5.40. Model X79037
Model T79PV |(band)

e = Requires 70-300VDC hardware iridite =3
e % at 1uma and 6.3VAC 30 ft. RG8/AU 52 ohm coax treated. Order today! g
- at .13A. Fully wired with constant impedance 82-61 Order No. 6979053 1

5 395 and tested. Order by “N” plug each end. Coax alone iz

ONLY $‘| 495

' . Shipped Express
-l [ S ——

WRITE FOR LATEST RECONDITIONED EQPT. LIST!
WORLD RADIO LABORATORIES

$20 3 $50 3415 WEST BROADWAY e COUNCIL BLUFFS, IOWA  79S I
ONLY LEO : Rush me the following bargains:

5200 Enclosed 1s my check for: plus postage l

(All items F.0.B. WRL)

Only

LEU I. MEYERSON,
W@GFQ

“We have the 1 £

fleai%vﬂl.]l(seﬁ E]:J;un?p- DEWI‘I l NAME CALL I
t Sto In t 1ITi=

dugtry — more than | WE FINANCE OUR o ADDRESS = ;

1000 units, Try us!™
OWN PAPER!

I
CTYG—HATE_ [ T SESEYT T J
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inches. All components used were standard
radio parts except the tuning eye. The one
used is a 7 pin miniature version made in
Japan. These are made there by several manu-
facturers and are known interchangeably as
the 6E5M and 6ME5. A regular 6E5/6U5
could be substituted if enough space is al-
lowed for it in the layout. The tuning eye
was mounted inside the case alongside the
6C4. A plain mirror is used to project the
image through the hole in the top of the case.
A small plastic lens is mounted just below the
hole to provide magnification of the image.
This provides easy viewing even in brilliant
daylight. The mirror ean generally be found
in the xyl’s discarded purse and cut down to
size with a dime store cutter. The lens used
was found in a box of Cracker-Jacks but simi-
lar ones are available in the Five & Tens.

Use of a crystal socket for the coil socket
permits testing surplus crystals to check their
activity and approximate frequency. The erys-
tals which are defective can be dismantled
and used for the coil forms. The cover is re-
moved and discarded as are the various pieces
of hardware inside. A piece of 1/16 inch plas-
tic or similar insulating material is cut to fill
in the space under the coil so that the turns
wound on there will not be deformed by han-
dling, The plastic should be cut a bit short
so that the wires can be inserted into the
cleared out pins. Incidentally, cleaning out the
pins (of the old solder) is simple if you
merely heat them with the iron then give a
mighty whoof of air into the xtal holder.

Wind the lowest frequency coil first and

after checking its performance coat it with

32

the turns spaced approximately 1/16 inch.

i

Q coil dope quite liberally. Each higher fre-
quency coil is then wound in turn, checking
its tuning and adjusting the inductance as
required by removing extra turns or folding
back part of a turn. Adding the polystyrene
Q dope has a negligible effect on the tuning.
The higher frequency coils can also be adjusted
slightly by spreading a turn or two away from
the main winding.

A simple commercial dial calibrated from
0 to 100 was used in place of the usual hand
calibrated dial. A graph was plotted showing
frequency vs. dial reading and cemeted to the
bottom of the dipper, with a protective coat-
ing of plastic. The extra care used in trim-
ming the coils paid off in an easy to read cali-
bration chart, and 3.5, 7.0, 14.0 and 28.0 are
at exactly the same spot on the dial.

Since the receiver in the shack only covers
the ham bands it was used only for accurate
spot checking of the frequency coverage. The
remainder of the calibration was accomplished
with the aid of an all band signal generator.
Removing the cover of the signal generator
exposed the coils & allowed using it as an ac-
curate absorbtion wavemeter. The extra high
band coil was calibrated by QRMing the TV
set.

The construction and wiring are not particu-
larly critical in view of the low frequency cov-
erage intended. The best procedure is to get
together the major ecomponent parts, then de-
termine the layout and size of case needed.
Individual calibration of the oscillator can be
made a game rather than a chore by first
winding a test coil to see what the circuit will
do, then trying to wind the coils as close to
the calculated numbers as possible.

... KEEAW
Coil Table
Range # turns Wire size
N B Yold A MG oy 70 28
B 6410148 mc...... 24 28
C (281029b mcivecs 9% 28
D 12286 %0 BRI e 334 28
E 50to 100 (approx) me. 134 I8

All coils were close wound (except E) at
the top of FT-243 erystal holders. Coil E had
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Break-In a la Transwitch

4 transistors
D resistors
3 potentiometers

22 positive volts
110 negative volts
Dash of capacitance

Mix judiciously. Connect to transmitter, re-
ceiver and TR switch. Adjust potentiometers
for optimum operation. Place rig on air care-
fully. Relax and enjoy the finest and fastest
CW break-in operation ever heard.

A transistor can readily be used to take the
place of a relay in low current switching eir-
cuits such as grid-block transmitter keying
arrangements. A typical circuit is shown in
[Fig. 1. The voltage applied to the emitter of
the transistor can be as shown or may be ob-
tained from sources such as the collector of
the output transistor in the W5LAN version
of the popular “TO” keyer. (Marland M. Old,
WALHLAN, “Transistorized Electronic Key and
Monitor,” QST, May, 1959.)

Break-in operation requires some form of
control of the receiver gain. This, too, can be
accomplished with a transistor. There are so
many different circuits in use for receiver
muting, however, that it would be impractical
to attempt to describe how transistors could
be applied to all of them. Therefore, this ar-
ticle will be confined to one arrangement which
has been used successfully with the hope that
it will inspire other circuit designers to de-
velop units with broader application for pres-
entation to the communications fraternity.

A particularly effective form of receiver
muting is shown in Fig. 2. It will be recog-
nized as the circuit used in some of the

TO XMTR
KEY JACK

Fig. |—Using a transistor in a transmitter grid-
block keying circuit.
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Hallicrafters receivers in which the sensitivity
is controlled by varying the cathode resistance
of several tubes. The “Monitor” potentiometer
controls the receiver gain on “Standby” so that
the receiver can be used to monitor the trans-
mitted signal.

The transistor in the upper half of Fig. 2
has been added to the original circuit to re-
duce the sensitivity of the receiver when the
key is closed and restore the receiver to nor-
mal sensitivity when the key is opened. The
“Rec-Stby” switech is left in the “Sthy” posi-
tion when the transistor is used. Also the con-
denser which shunts the sensitivity control In
the original circuit has been rewired so that
it, too, is lifted from ground when the receiver
is muted. This makes the receiver recover its
sensitivity more rapidly so that breaks between
dots can be heard at high keying speeds.

A “Muting Level Control” may be connected
as shown in Fig. 2 and extended to some con-
venient location on the operating desk. This

SROUGHT OUT  RFC 1o
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TRANSMITTER RECEIVER

Fig. 5—Using two TR switches to increase iso-
lation between transmitter and receiver.

makes it possible to adjust the monitoring
volume level while transmitting. This control
is labelled R1 on the diagram. When it is used
the “Monitor” control is set at minimum gain.

It will be seen that two of the basic require-
ments of break-in operation have been met.
However, these two eircuits cannot readily be
operated from the same keying source without
too much interaction. It is advisable to intro-
duce a third transistor.

Fig. 3 combines the circuits of Fig. 1 and
2 and adds the third transistor. Note that
the first two transistors were PNP types
while the third one is an NPN type. The base




of Q2 is now keyed by Q3 which, with its
associated resistors and the negative potential
source, take the place of the 15 volt battery
and 15K resistor used in Fig. 2. The voltage
divider potentiometer R3 determines the op-
erating point of Q2 through Q3. It is adjusted
for maximum vreceiver gain with the key
open. The 0.5 mfd capacitor from the base of
Q2 to ground and the 150K resistor, R4, from
the collector of Q1 to ground, improve the tim-
ing characteristic of the circuit which i1s con-
trolled by the 100K resistor R2.

The timing action of the circuit is shown in
Fig. 6. The receiver gain is reduced to a very
low level before the transmitter is turned on
and the transmitter is turned off before the
receiver gain is restored to normal. The
amount of time between ‘“receiver off” and
“transmitter on” is the timing characteristic
which is controlled by R2. R2 also affects the
leading edge of the transmitted signal at some
settings.

If the transmitter comes on before the re-
ceiver gain is reduced keying thumps will be
heard in the monitored signal. These thumps
will be generated in the receiver, giving a false
indication of the signal transmitted on the air.

With some transmitter-receiver combina-
tions using a TR switeh this combined cirecuit
may be adequate. However, if it is necessary
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Fig. 6—Tracing of oscilloscope presentation of
waveforms in antenna and in receiver if using
the deluxe transistor break-in circuit. An elec-
tronic switch was used. The upper trace is
from a demodulator probe at the transmitter
output. The lower trace is from the receiver if
with the receiver tuned to a steady carrier.
The transmitter was keyed with steady dots at
I8 dots per second (45 words per minute). The
incoming carrier heard in the receiver is marked
"A". The monitored signal in the receiver is
marked "B". The transmitted dot in the antenna
is marked "C". Note that the signal in the if
drops to zero then returns to full sensitivity
between dofs.

"

MUTING
LEVEL
CONTROL
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Fig. 2—Receiver muting with a transistor.

to reduce the level of the signal reaching the
receiver from the transmitter through the TR
switch, this can be accomplished with another
transistor and use of the negative potential
supply as a source of cut-off bias for the TR
switch. See Fig. 4 and 5. The key-down bias
may be insufficient to adequately cut off the
TR switch and help reduce keying thumps. If
this is the case the bias voltage at the TR
switch grid can be increased by adding a
second transistor as in Fig. 4a,

With high power it may be necessary to in-
troduce more attenuation between the trans-
mitter and receiver. In this case, two TR
switches can be used. They should be connected
in series and blocked simultaneously as in
Fig. b.

We now have an integrated break-in system
using no relays. Breaks between dots can be
heard at speeds in excess of sixty words per
minute. The transmitter sounds like some
other station strong enough to override the
noise. The volume of the monitored signal can
be adjusted to any desired level by means of
the muting level control. Any QRM which de-
velops during the QSO can be readily noticed
while transmitting. CW operation similar to
VOX operation on SSB becomes a reality (if
the other station is similarly equipped). And
—there is no sound of relays clattering in the
shack.

Adjustment: R1 is the muting level or moni-
toring volume control. R2 is adjusted for
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minimum clicks in the receiver when transmit-
ting, consistent with good transmitter keying.
R3 is adjusted to the lowest value which will
give maximum receiver sensitivity with the
key up.

Construction: All resistors shown in the
diagrams are 1% watt. The potentiometers are
volume control types and the capacitor can be
rated at any value above 110 volts. The tran-
sistors may be placed in the circuits which
they control or they may be mounted together
with extension leads to the wvarious circuits.
At WT7AXJ they are mounted in a small
chassis with the electronie bug. There is no
need for special construction practices except
where there is excessive rf in the shack. In
this case it will probably be necessary to
shield the leads to the transistor bases where
they are remote from ground. A better solu-
tion would be to shield the transmitter!

Use of transistors: Many words have been
written on the theory and application of tran-
sistors. No attempt is made here to improve
on the literature. Two simple precautions are
recommended while experimenting with tran-
sistors in switching circuits. (1) Use a fairly
high resistance in the base lead and (2) Limit
the total current through the transistor to the
amount specified by the manufacturer under
“Characteristics for Switching Applications.”
Do this with suitable resistors in the emitter

Fig. 4—Deluxe transistor break-in circuit with
blocking bias circuit for TR switch.
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Fig. 3—Break-in circuit using transistors in place
of relays.
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and collector leads.

A transistor will handle a surprising
amount of current between emitter and col-
lector while in the saturated condition since
the internal resistance is low and the dissi-
pated power is therefore low. The dissipated
power is also low in the cut-off condition,
where the resistance becomes relatively high
and the current through the transistor becomes

very small. In this condition it is necessary to
be careful that the voltage across the tran-
sistor is not excessive.

The transistor types shown in the diagrams
need not be used. Any similar type should be
satisfactory. Buy yourself a handful and hook
them up. You will be pleased with the results
—but wateh that base current!

... WTAXJ-K7DVB

Fnvironmental Testing

T shouldn’t happen to a dog—Dbut it does hap-

pen to electronic components and assemblies
that go into military equipment. I refer to the
inhuman treatment, called Environmental
Testing, that parts must undergo in order to
prove their reliability under the most extreme
conditions to which they may be exposed.

Take a communications receiver, for ex-
ample. If it is manufactured for home use, it
generally settles down to a pampered existence
in somebody’s shack, once it has completed its
journey from the manufacturer to the con-
sumer, with possible stops at the distributor’s
and the retailer’s. Not so with equipment de-
signed for use in planes, ships, tanks or sub-
marines.

Let us study a receiver built for aireraft use.
It must operate reliably when the plane is
taxiing for a takeoff, when the engines are
revving up, and when the plane is airborne, It
must not fail when the plane c¢limbs to 30 or 40
thousand feet, or when it lands on a bumpy
airstrip in the burning desert. The receiver
must be made immune to humidity and treated
against fungus, sand, and salt water spray.

How does Unele Sam assure himself of re-
liable performance? By means of exhaustive,
painstaking, brutal Environmental Testing.
The most severe conditions that the component
or unit is likely to encounter are simulated in
the test laboratory. Let us start with vibra-
tion. Here the equipment consists of an osci-
Ilator, a power amplifier and a shake table.
The frequency of the oscillator is adjustable
from zero up to somewheres near the upper
end of the audio range. The amplifier must
have sufficient output to give the unit under
test the shaking of its life, A ten pound unit
requires a 5 KW amplifier. The shake table
is really an enormous electrodynamic loud
speaker, with the voice coil anchored to the
vibrating platform. The field winding alone
requires 5 amperes at 200 wvolts de (1000
watts!) for its excitation.

The unit is tested in each of its three mu-
tually-perpendicular planes. If a man were to

Joseph Leeb, W2WYM
549 Green Valley Road
Paramus, New Jerssy

be given a vibration test (let’s hope it will
never come to that!) he would be shaken first
standing up, then on his back, and, finally,
lying on his side. In each position he would be
securely anchored to the shake table.

Now comes the “search”. The oscillator dial
1s swung slowly back and forth to determine
the resonant frequency, or frequencies, of the
test unit; in other words, the point or points
on the dial where it vibrates most violently.
While vibrating thus, the unit is fed rated
voltages and its performance is monitored.

To make sure our unit will not eonk out it
taken to a place like the DEW line, it is put in
a deep freeze at 65 degrees below zero, tested,
then quickly put in a thermostatically-con-
trolled oven, at a temperature higher than the
heat inside a boiler room on a midsummer’s
day. This is known as the “Thermal Shock”
test.

In order to find out how our unit fares when
the plane is accelerating or decelerating, we
simulate the condition by placing the unit in a
spin chamber. Again, rated voltages are fed in
and performance monitored.

How will our unit do in the stratosphere? A
vacuum chamber, with simulated high-altitude
conditions, tells the story,—where insulation
breaks down, where capacity and resistance
values change, and in what manner perform-
ance may drop off.

The end result of a rough landing is deter-
mined by means of drop, jolt and jumble tests.
The drop test is exactly what the name im-
plies. The unit is dropped from a specified
height and the resulting damage, if any, noted.
A platform, to which the unit is bolted, is
jolted by a prescribed force. In the jumble
test, the unit is bumped in a random manner,
designed to show up weaknesses in the fasten-
ings.

We now go into the “Steaming Jungle Room”
for the humidity test. Several hours of expo-
sure to a saturated atmosphere, a salt spray
test and a sojourn in the fungus chamber will
decide the fitness of our unit for service on
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a tropiecal isle,

Before the unit is subjected to the afore-
mentioned treatment, the individual com-
ponents must prove their worth. Capacitors
are carefully checked for leakage, breakdown
voltage, power factor and dissipation factor,
under various environmental conditions. Re-
sistors must prove themselves within specified
limits of ohmage, and current-carrying capa-
city under extreme heat and cold. Fuses must
blow within the specified number of millisec-
onds after application of current, as measured
by an electronie counter. The hermetic seal on
the ferrules must permit no moisture to leak
in at high altitude or pressure. How do we
detect the presence of a droplet of moisture
hardly bigger than a molecule? Test fuses are
dropped into a beaker of fluorescene solution,
and the beaker placed in a vacuum chamber.
After taking the fuses up to the required alti-
tude or pressure and back to sea level pressure,
the components are rinsed in running water
and examined under ultraviolet, or “black”
light. The most minute particle of fluorescene
will glow brightly under this influence.

Hookup wire is checked for insulation re-
sistance and breakdown voltage, in addition
to resistance per foot and mechanical dimen-
slons.

Connectors are checked for insulation resist-

ance, voltage breakdown at high altitude, and
contact resistance, among other things. In the
contact resistance test, rated current is passed
through each pair of mating contacts and the
millivolt drop is recorded. This ecalls for a 4-
wire hookup—two wires for feeding the cur-
rent into the connectors, and two wires from
the millivoltmeter to specified points on the
connector contacts.

If the unit is to operate near combustible
gases, it must be made explosion-proof. Every
pair of make-and-break contacts must be by-
passed with capacitors or Zener diodes, to com-
pletely eliminate arcing. Elaborate grounding
must be employed if the unit contains moving
parts that might generate static electricity.
Connectors must have hermetic seals.

A sufficiently large random sampling of a
production run is made for environmental test
purposes to ensure reliability of the end
product. For example, the specification may
call for the testing of 10%, or a minimum of
50 pieces, out of each lot, regardless of how
small the lot may be. It frequently happens
that the entire lot must be destructively tested,
if the lot happens to be a small one.

So—next time you buy a piece of surplus
equipment, treat it with respect—it has been

through fire and was not found wanting.
... WZ2WYM

p——

S

A while ago, the editor of this magazine
gave some advice to teenaged hams con-
cerning the writing of articles for 73. I took
this advice and, after hocking my switchblade,
bought the necessary parts for this undertak-
ing with the money raised from this sale.

I had a commercially made 100 ke xtal cali-
brator whose performance didn’t satisfy me
at all. I reasoned that since the ham bands
are harmonically related, why not use a 3.5
mec¢ xtal to obtain the marker signals. Table 1
shows that the higher you go in frequency,
the higher the multiple of the fundamental.
As the multiple increases, the signal strength
decreases, and by the time you get up to 10
meters yvou have practically nothing. Not so
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with a 3.5 me marker; the eighth harmonice
will place you right on 28.0 me, while the 280th
harmonic is needed with a standard calibra-
tor. This makes some difference in signal
strength! This unit has been tested on 1%
meters and works quite well.

Believe it or not, the total cost of this gem
is only about $11. In fact it cost me exactly
$11.79, including the confounded 3% city sales
tax. This nominal investment shows that by
homebrewing your equipment, you can double
the performance of a commercial unit at half
the cost.

This calibrator is complete with its own ac
supply, eliminating the need for taking power
from the receiver. If ac outlets are at a premi-




um at your shack, the on-off switch and the
~line plug can be eliminated and the ac line
connected across the receivers ac input so
that the calibrator comes on whenever the re-
ceiver is turned on. A high density selenium
rectifier was used and this contributes greatly
to the compactness of the unit. The whole thing
runs very cool and even after 24 hours opera-
tion, still isn’t hot.

Wiring isn’t too eritical, but keep all leads
short and direct. Using an octal socket for a

xtal holder lets you use the unused pins as
tiepoints and is recommended.

A Petersen type Z-2 xtal was used because
it has a tolerance of .0029. This is one reason
why no provision is made for “zeroing” the
calibrator against a standard. The other is
that there isn't any such standard as WWV
for use. However, if this provision is desired,
C1, the 56 mmfd capacitor, connected to pin
1 of the 6BHG thru the 18K resistor, ean be
made variable. Also, if band edge markers are
wanted for 50 me and up, a 5 me xtal may be
substituted when this funection is wanted and
C1 made variable for “zeroing’” against WWV.

This gadget can also be used as a xtal ae-
tivity checker by simply replacing the marker
xtal with the xtal to be tested. Tuning your
receiver should get you a strong signal at the
xtal’s fundamental if it is OK.

I would appreciate hearing from anyone
who has come up with additional uses for this
unit. Please send all letters to my home QTH
as Wayne may think that they are bills and

burn them. WA2HRZ
Table 1:
Harmonic
Band 35me 100 ke Marker Frequency
80 meters 1 35 3.5 me
40 " 2 70 7.0 me
20 e 4 140 14.0 me
15 i 6 210 21.0 me
10 i 8 280 28.0 me
6 g 15 b25 52.5 me
o 42 1470 147.0 me
114 63 2205 220.5 me
134 ”? 64 2240 224.0 me

The Pi output circuit (A, above) has prac-
tically supplanted its predecessor the parallel
tuned circuit in modern day ham transmitters,
and is so-called because of its resemblance to
the 16th letter of the Greek alphabet, 7. The
Collins Radio Company is generally given
credit for first making extensive use of it
and indeed it is still referred to in some quar-
ters as the Collins coupler. The circuit can be
redrawn as in B, above, to permit comparison
with the more familiar parallel tuned ecircuit,
“A” is the tuning capacitor and “B” the load-
ing capacitor. With “B" at full capacity (mini-
mum loading) the antenna connection point is
practically at ground potential. With “B”
toward minimum and “A” retuned to maintain
resonance more and more power flows out

the antenna as it is in effect disconnected from
ground. .« . WgHKF
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Tell The World

How to Get Free Publicity

IF MY boss ever reads this article, I'm liable
to find myself fired. Because by trade, I'm
a newspaper reporter—and we're supposed to
foil publicity attempts, not encourage them.

But if you follow the instruetions I'm about
to give you and come to see my boss, I’'m not
worried about the job coming to an abrupt
end. If you do this, what you have to offer
will be news, not publicity—and news is what
we're paid to find.

Let’s back off a little and start at the be-
ginning. Why do we, as hams, want publicity?

That’s not so easy to answer as it sounds.
Too many of us just want to see our names
in print, to have something to show off.

But the major reason, I hope—and the rea-
son I'm writing this article—is that without
good publicity, our hobby stands in serious
danger.

Frequeney allocations are valuable. As
Wayne has been telling you repeatedly, while
commercial interests are aware of the value
of amateur radio in providing tomorrow’s en-
gineers, they forget about our value when they
see all that space we take up—space that they
want!

So far, we've done fairly well in keeping
ourselves in existence. We've lost only two
bands in as many years. But we have to keep
at this business, and one of the best tools for
doing so is publicity.

A former governor of the state of Oklahoma
had a famous saying: “There ain’t no such
thing as bad publicity.”

He wasn’t completely right, but too many
of us are shrinking violets when it comes to
telling the world of our services and accom-
plishments as hams. And we're so afraid of
bad publicity at times that we forget that
any subject ean be handled at least two ways.
Even TVI can be made palatable with proper
treatment.

So now you know that the aim of publicity
is to promote the good name of ham radio
rather than to blow the horn of any particular
amateur. How do we go about doing this?

There’s a simple two-part formula that will
oet you space in almost any publication or air
time on radio and TV. It’s this: 1—Do some-
thing worth while, and 2—Let the news media
know about it.

Let’s take a closer look at this. It may sound
a little bit too simple to work out, but it’s not.

By “doing something worth while,” I mean
something that John Q. Televisionviewer will
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think is worthwhile. You know and I know
that it takes a tremendous amount of skill to
work all states on 144 me or to snag some rare
DX. But is it worthwhile?

Not to old John Q., who thinks 144 mega-
cycles means a gross of those things trafiic
cops ride on.

But any of your public service activities are
horses of significantly different hues.

For example, in Oklahoma there’s a storm
warning net which operates on 3850 ke. These
boys track tornadoes, and it’s easy to show
that their activity has saved a number of lives.

That’s something worthwhile,

As a matter of fact, in the last two years
I've written four feature stories about this
same bunch of hams. Every one of these stories
has proved to some 300,000 readers that hams
are public-spirited citizens.

Or civil defense work. There’s something
worth plugging. There are all sorts of photo
possibilities in the workings of a CD net, pos-
sibilities that any photo editor in his right
mind, with a view to local news, will jump at.

You don’t have to do anything big and am-
bitious, though. Nearly every one of us has,
at some time or another, helped a fellow ham
do something. Maybe the other fellow is para-
lyzed and ecan only communicate with the
world via radio, and you’ve helped him get a
new rig in place.

That’s human interest, friend, and that’s
what the editors go into ecstasy over.

Or if you like to handle traffic, possibly you
have taken messages from servicemen over-
seas on holidays or birthdays.

Actually, the list is nearly endless. Just
remember, locok at your accomplishment
through the eyes of someone who knows noth-
ing about the technical end of radio and cares
less, and evaluate it from his viewpoint.

If it still seems interesting, brother, you’ve
oot a story. But if it only appeals to another
ham, put it on the shelf and try again.

So you've decided you have a story; what do
you do next?

First, here’s what not to do. Don‘t, under
any circumstances, call the editor just at dead-
line time and ask him, “How about some pub-
licity for ham radio?” Not only will you get
turned down flat, but hams’ names will be mud
with that particular editor from then on.

Instead, call him at a lull hour—for a morn-
ing paper, that’s about 2 p.m., and in the case
of an evening paper, about 3:30 to 4 pm.—




and tell him you think you have a human-
interest (or public-service) story possibility.

You might present it this way: “Mr. Smith,
my name is Joe A. Hamm. I’'m a member of a
group of people here in Anytown which has
organized to provide emergency communica-
tions for disasters or civil defense, There are
17 of us in the group—all local people—and
we're working with the sheriff’s office to help
out whenever they need us. We're having a
meeting Friday night, and I thought you might
like to get a story about our publie-service ac-
tivity. .

With that kind of presentation, he’s not go-
ing to turn you down cold. Even if he can’t
get a reporter out to cover your meeting, he’ll
be interested in hearing more about your ac-
tivities.

And you've got the foot in the door toward
good relations with the press.

An even better approach, actually, is to lo-
cate a friend who's a friend of the editor.
Through the mutual friend, get acquainted
with the editor on a personal basis. If you
can’'t work it with the editor, get a reporter
instead. The idea is to know somebody in the
news room.

Then, when you have the editor or reperter
hooked, get him interested in what you’re do-
ing. Follow the ancient secret of the female
race and let him chase you until you have him
where you want him.

Plant your human-interest or publie-service
possibilities in his path, but let him think he's
discovered them for himself. He'll be a lot more
enthusiastie about them if vou do.

And don't ever expect friendship to keep him
from printing any bad publicity., That seldom
happens. The way to avoid bad publicity is
to prevent unpleasant incidents from ever hap-
pening in the first place. If it happens, and
the newsman is worth his pay, he’s going to
print it.

An important point in this business is to let
the media know in advance, wherever possible,
what you're doing.

If you have a CD drill, for instance, and
wait until it’s all over before telling about it,
you’ll be lucky to get a two-paragraph item
listing the names of those present.

But if you plant it in advance, then the
editor can send out a writer and a photog-
rapher and make a major feature out of it.
And in the newspaper or TV news business,
good local features are worth their weight in
gold. They’re rare. _

Be prepared for what seem like stupid ques-
tions. Chances are the reporter who handles
the story will know from nothing about radio.
He’s going to ask some foolish questions. If
he doesn’t, he’s not getting your complete
story. You just be ready to answer them in
language he—and his readers—can under-
stand,

Ham talk is full of abbreviations. U en see

hw odd it is at times, but when ur in QSO
both you and the guy on the far end are talk-
ing the same lingo.

The reporter won’t know the language, un-
less you’re lucky and find another newspaper
office with a ham in it.

Don’t think he’s stupid just because his ques-
tions sound that way. Would you know what
to do if someone told you to: “Put a set of
dingbat lines on that four-column and rush
it up, I need it for the first!”?

If you take a little time to make sure the
reporter understands exactly what you’re up
to, you'll get a better story out of him, and
the publicity will achieve its purpose.

But don’t go too far and try to tell him how
to write the story, or ask him to let you go
over it after he’s through.

Any newsman worth his pay is a specialist.
He knows at least one thing well, and that’s
how to write. Most of them spend most of their
time writing about things which are foreign
to them, and they're pretty good, as a rule,
in this matter of getting the details correct.

He'll be touchy about you going over the
story. To him, that means vou want to censor
his work. As a matter of fact, he even hates
for the editor to check his writing when he
turns it in!

But if he seems completely confused, it won’t
hurt to offer—not ask—to go over the piece
with him when it’s finished to catch any pos-
sible errors or mistakes in detail. If he’s rezally
mixed up about what you’re doing, he’ll ap-
preciate the help.

If this happens, be careful. Don’t say a
thing about his writing or his approach to
the story. Just wateh out for technical goofs
such as a transmitter on the “one-kilowatt
band” and leave the writing style alone. That
way, yvou’ll get along fine with the writer.

And as a final word, don’t try to work the
newsmen to death. About one good story every
three months or so is all any one medium can
take on any subject. Editors have long mem-
ories, and 1f you call much oftener than that
you’ll get the reputation of being a publicity
hound—and that will be the end of your ef-
forts.

Of course, he can take a publie service story
now, and a human interest yarn then, if they
involve different hams. And any activity that
ties in with other news stories—March of
Dimes telethons, floods, brush fires, missing-
persons searchers, ete.—is nearly always good
for a news story on the ham angle alone. Just
be sure to let him know right then—not a week
later,

For in the news business, there's a saying:
“There’s nothing deader than yesterday’s
story.” When you're involved in something
timely, take a minute to call the editor and
let him know. Otherwise, let him know in ad-
vance. That way, you'll tell the world.

K5JKX/6
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Hailed by HF men as a major break through in antenna design and performance, the famous K6CT polarized
diversity beam, based on the proven principles of the Yagi parasitic array and Brown turnstile antennas,
and using the rugged plumbers delight construction.

Minimizes QSB due to polarization shift, increases forward gain 50%, F/B ratio by 709% and side rejection
to a level heretofore considered impossible. |

After one year of rigorous tests under all conditions, proving the validity of design concept, its superior
performance is now well known to the DX fraternity on 10 meters.

Space-Raider is pleased to announce the first of a new family of beam antennas, which was the DX contest
winner in Wé land in October of 1960 and olso is consistently reported as the first in and last out and many
times the only U.S.A. signal readable. For comments at the other end; ask about this antenna of VK6QL (78
QSO’s), ZL2UD (44 QSO’s), LUIDAB (15 QSO’s) and KAZ2EB.

The new Space-Raider Polarized Diversity Beams are all-aluminum construction of course, including all
elements, boom, support mast, hardware and matching section.

Boom and mast material used in Space-Raider beams is of 6063-T-6 alloy which together with the elements
carries the A rating in the standard scale of corrosion resistance thereby insuring maximum resistance to
corrosion. Aluminum hardware is of high strength Aircraft Alloy. Bolts and nuts are steel 5/16 Standard hex
and are especially plated to resist corrosion.

NO COMPROMISE has been made with quality and ruggedness in producing these fine light weight heavy-
duty antennas,

10 METER BAND

Model Specifications Amateur Net Weight
B-10-66 K6CT Polarized Diversity Beam, 6 element. 114" O.D. Cenfer Sections; 1 O.D. &

34" O.D. adjustable end sections. Boom: 2" 0O.D. 15 long. .125 .19 Spacing

Forward gain 12 D.B. Front/Back ratio; 44 D.B, ........... o, Y v, NIy e I RS $70.00 32 Ibs.

15 METER BAND

B-15-6 KO&CT Polarized Diversity Beam, 6 element. 114" O.D. Center Sections; 1” O.D. &
34" 0O.D. adjustable end sections. Boom: 2" O.D. 15 long. 125. 19 Spacing.
Forward gain 12 DB, Tront/Bdck ratioy 44 DB, .. c.icivisvinsisesiossessieeseasss $70.00 32 Ibs.

20 METER BAND

B-20-6 K&CT Polarized Diversity Beam, & element. 114" O.D. Center Sections; 1" O.D. &
34" O.D. adjustable end sections. Boom: 2 O.D. 24" long. .125 .19 Spacing.
Forward gain 12 D.B. Front/Back ratio; 44 D.B. ........ccviviunnnnnnns o = gl L T $114.50 44 |bs.

6 METER BAND
B-6-12 COMING SOON

Direct inquiries to:

s
M PREPAID SHIPMENT U.S.A.—DIRECT INQUIRIES TO

NAS & CRANK-UP ANTENNAS 1076 E. WALNUT ST., PASADENA, CALIFORNIA




An Argument for a New Type of Radio Communication

Zero-Shitt Keying

Jim Kyle K5JKX/6

ARE you an experimenter, looking for the
opportunity to pioneer new fields? Then
maybe this article is for you.

Let’s admit right off that it’s theoretical;
although it includes several schematics, none
of the equipment has been built or tested—
which means that the system may have a
number of hidden bugs. However, all the com-
ponent parts of the system have been used in
other branches of electronics with success—
and there’s no apparent reason why they won’t
do as well here,

Even if the entire system had been built, it
couldn’t be tested on the air (except at micro-
wave frequencies, which offer their own pro-
blems) under present regulations—which
means that if it works for us in our bench
test, we’ll have to petition the FCC for per-
mission to use this type of modulation on the
more-popular ham bands.

But, if it works, getting permission to use it
should pose no problem, because the gadget is
a high-speed RTTY system requiring virtually
zero bandwidth. It’s also almost impervious to
interference, noise, or other disturbances, and
utilizes present equipment with less modifica-
tion than is necessary with present-day RTTY
gear. Only one attachment is necessary at the
transmitter, containing a single stage, and
another at the receiver.

The entire system is based on the fact that
RTTY is basically a binary pulse-code modu-
lation system, in which groups of five pulses
convey each letter. Most RTTY activity today
uses frequency-shift keying, in which one
frequency is transmitted to indicate the
presence of a pulse and another frequency is
sent to indicate pulse absence. These are
known as the “mark” and “space” frequencies.

Commonly, mark and space frequencies are
separated by 850 cycles (the value is a carry-
over from landline teletype operation)
although regulations allow us to use any shift
between 0 and 850 cycles.

Now, let’s back off a minute and look at the
situation from the viewpoint of a digital com-
puter engineer. His hardware operates with
strings of binary pulses which are either there
or aren’t there, too. Instead of mark and space,
he calls them “one” and “zero”, but it's the
same situation. To him, a teletype transmission
is simply a chain of 5-bit pulse trains.
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One of the larger problems facing com-
putermen today is that of transmitting data
from one computer to another cross country,
and they’ve put a lot of study into it. They’ve
analyzed almost every possible form of modu-
lation from the standpoint of easy separation
of “ones” and “zeroes”, and the system we’re
describing is based on this study.

Take a flow of direet current. Its polarity
may be either positive or negative. This pro-
vides a binary representation, which in fact
has been used in the trans-Atlantic cable.

However, it’s difficult to transmit de over
the air, so let’s turn our attention to a sine
wave. It, also, may be either positive or nega-
tive. That is, the sine wave may be either in
phase with a known reference, or 180 degrees
out of phase with the reference. This, too,
provides a binary representation.

In other words, “mark” can be represented
by an rf sine wave of any desired frequency
and “space” would then be a sine wave of the
same frequency but 180 degrees opposed in
phase. Since frequency would remain un-
changed, bandwidth of the system would ap-
proach zero (actually, in FM terms the signal
would have infinite bandwidth every time the
phase changed and zero bandwidth in between,
However, energy content at any one frequency
of a signal of finite power spread over an in-
finite band is infinitesimal and can be ignored).

To accomplish this in an actual transmitter,

73 MAGAZINE



ow

IN KIiT FORM

The most copied grounded-grid 1-KW linear amplifier by
those who build their own.

AMPLIFIER KIT

LPA-1 Kit—(less tubes, cabinet and blower).......
Blower— (optional for warm climate use) .........

Y aire o) P e I (T e !

LPA-1 Amplifier —Factory wired and tested
Complete with cabinet, blower and tubes .......

POWER SUPPLY KIT TOO

LPS-1 Kit—(complete with cabinet but less tubes) .

LPS-1 Power Supply—Factory wired and tested
Complete with cabinet and tubes ....... S e

LPA-MU Matching Unit Price $36.00
LPA-MU-2 Matching Unit Price $36.50
Factory wired and tested

LPS-1 Power Supp!y for LPA-1

(See Nov. QST, page 115 and Nov. CQ, page 21, for outstanding features)

$269.50
19.95
48.75

375.00

$169.50

205.00

Buiker & Williamaon, Ine.

Canal and Beaver o Bristol, Penna.
Foreign Sales—Royal National Corp., 250 West 57th St., New York 19, N.Y.

OTHER B&W EQUIPMENT: Transmitters AM-CW-SSB e Transistorized Power Converters and Inverters « Dip Meters « Matchmasters « Frequency
Multipliers » Low Pass Filters « T-R Switches « R. F. Filament Chokes « Transmitting R. F. Plate Chokes « Band-Switching Pi-Network Inductors
» Cyclometers » Antenna Coaxial Connectors Baluns « Variable Capacitors « Toroidal Transformers « Coaxial Switches « Fixed and Rotary edgewound
Inductors « Plug-in Coils with fixed and variable links = Straight type air wound coils in a variety of dimensions.

SEPTEMBER 1961
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the keying unit shown in Fig, 1 could be in-
serted at any stage operating at the output
frequency, preferably just before the final.

This unit is a balanced modulator such as
is used in sideband, but it's fed from a de
source. The tubes conduct only if their screens
are connected to positive voltage. Relay K1
assures that only one conducts at a time. If V1
is conducting, the output phase will be 180
degrees away from that of the input, while if
V2 1s conducting, the phase will be unchanged.
Thus keying the relay changes phase of the
output signal by 180 degrees.

At this point, we have a signal going out
which contains all our information in zero
bandwidth, but we have no way of detecting
it. That’s what we need to examine next.

Figure 2 shows a typical phase detector
which compares the incoming signal to a
reference and gives one polarity output if
incoming and reference signals are in phase
and the opposite polarity if they are 180 de-
grees opposed. With such a detector at the end
of the receiver’s if strip, we could use the
polarity changes to operate either a sensitive

Figure 3. Zero-shift RTTY Reeceiving Adapter,
Schematic Diagram. All transformers are re-
placement-grade 455-kc if transformers. Suitable
units are made by Miller and by Stancor, among
others. VI and V2 are isolation amplifiers; the
input connection is to be taken from the grid
of the receiver's final if tube. Y| feeds a full-
wave frequency doubler, which removes phase
information from the incoming signal and then,
through Cl, synchronizes reference oscillator V3
in perfect phase with the incoming carrier. If
the value of CI, RI, and R3 is correct, when the
receiver is tuned to an AM station and the
output of V3 temporarily coupled back to the
reqular detector, the beat note will jump to an

polarized relay or a de amplifier circuit to key
the printer —if we had a stable reference
source.

The best reference source is the incoming
signal itself. If we double its frequency in a
multiplier, the phase shifts will disappear. We
can then use this as a reference voltage to
phase-lock a frequency divider, ending up with
a phase-stable reference voltage which is
either in phase with the original reference or
180 degrees out. If it's 180 degrees out, the
result will be the same as being tuned to the
wrong side of zero-beat in a present FSK
system, and the cure is also the same—switch
to the other side using a reversing switch.

A complete unit fed from the grid of the
receiver’s final if stage is shown in Fig. 3.
Power supply for the adapter is not shown,
but a separate power supply should be built
for it since most receivers can’t stand being
robbed of so much filament current as the
adapter would require.

In addition to the saving in spectrum space
achieved by going to zero bandwidth, this
system would be much easier to tune than the

absolute lock (thereby disappearing) as it
reaches 2 to 3 kc. V2 feeds the incoming signal
directly to the phase detector, where it is com-
pared in phase with the reference derived in V3.
Switch S| corrects for the possible 180° mis-
phased condition which is analagous to being
tuned to the wrong side of zero beat in con-
ventional FSK. V4 is a relay-driver stage. The
100K pot in the screen of V3 adjusts strength of
the reference voltage with respect to incoming-
signal voltage at the phase detector. The
3000-ohm pot in the cathode of V4 adjusts
bias on V4 for proper on-time-off-time condi-
tions at the relay while receiving an "RY" series.
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Fig. 2

present FSK technique. In the absence of a
strong interference which might capture the
phase-reference generator, the only require-
ment for a solid copy would be that the incom-
ing signal be somewhere in the receiver
passband. By using only the polarity of the re-
ceived and detected signal as the indicator of
information, slight phase shifts and beats
caused by interference are made insignificant.
Computermen report an average increase of
3 db in usable-signal-noise ratio as compared
to FSK for this system; this means that the
signal can be 3 db lower in the noise level for
the same accuracy of copy.

The advantages have been listed, but there
are a few disadvantages too. The largest is
that this system is incompatible with present
FSK RTTY. A station equipped only for zero-
shift could not communicate with an FSK
station, and vice versa, The situation is some-
what analogous with the wideband FM vs. AM,
or AM vs. SSB, dilemma on the phone bands.
In addition, as mentioned at the start, this is
only a theoretical system in its application to
RTTY and has not been tested at all. Hidden
bugs might appear in widespread tryouts.

However, if you're an experimenter, looking
for the opportunity to pioneer new fields, then
maybe here’s one for you. What do you think?

Diagram Clarification

Those little buttons near the pots in Fig. 3
are our cryptic way of indicating that they
should be the screw-driver adjustable tvpe and
need not protrude from the panel for use. The
top 1N34 in the V4 grid circuit is shown con-
nected backward. This probably won’t affect
vou since the likelihood of your building this
circuit is rather remote. .« . KB JKX/6
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TAPETONE

Designers and Manufacturers of

Ultra quality low noise VHF-
UHF receiving equipment for
commercial and military
applications

Custom Front Ends

Parametric Devices
Ham Converters, custom tuned for:
50 mec 144 mec 220 mec 440 mec 1296 mc

These converters are for the DX-minded
ham who wants the very best that can
be turned out. They are available on
an individually tested
and tuned basis di-
rectly from our labor-
atory. Write for
specifications and
prices. Club secretar-
ies should write for
details of our new
club sales program.

Sam Harris, Chief Op at WIBU

SAM HARRIS WI1FZ] is

working with us now!
Wait’ll you see what Sam
has up his sleeve for you!

TAPETONE

10 Ardilock Place ¥ Webster, Mass.
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Typical 73 Subscriber Ham Shacks

Two of our RTTY ops sent in photos of their shacks, which you can see are quite normal. Les Ben-
son, W@ZB of St. Louis has a Model 28 Teletype, a KW-I1, and a few minor items of Collins lineage.
Ray Nuss WBKDW of Doylestown, Ohio has a couple Model |15's and a Model 14 Teletype, plus the
Collins 51J4 and 32VY3 into a HOMEMADE linear.
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ELECTRONIGCS

get every
buying advantage

FOR THAT BEST DEAL on all the new
equipment you want, write or call
Jim Sommerville, WOWHF, c/o
Allied, or stop in at our Ham
Shack and meet Joe Huffman,
WIOBHD; Joe Gizzi, WIOHLA;
Lowell Warshawsky, WINGV;
John Chass, K9LOK...

HAM-TO-HAM HELP—Our staff of
more than 30 Hams goes all-out
to give you the help vou want,
whether you write, call or visit us
in person. You'll like the friendly
attention and interest you get
all-ways at ALLIED.

NO MONEY DOWN

now you can buy on
the easiest terms ever

one order to Allied
fills the whole bill

Save time, trouble and
money —fill all your elec-
tronic supply needs from
your 1962 Allied Catalog
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ALLIED

VALUE-PACKED 1962

ELECTRONICS CATALOG

Evergtihing

IN ELECTRONICS
FOR THE AMATEUR

Send today for the 1962 ALLIED
Catalog—most widely used by
Amateurs for complete electronic
supply. You'll want it handy always
—to fill all your station equipment
needs—to supply vou with everything
in electronics at lowest, money-saving
prices. Features the largest and

latest selection of:

Ham Receivers

Ham Transmitters

Station Supplies

Electron Tubes
Semiconductors

Test Instruments, Meters
Build-Your-Own Knighl-Kilsm
Everything in Stereo Hi-Fi
Recorders & Accessories

Everything in Electronic Parts,
Tools & Tech Books

For everything in electronics, get the
444-page 1962 ALLIED Catalog now!

ALLIED RADIO

serving the Amateur for 4] years

ALLIED RADIO, Dept. 150-J1
100 N. Western Ave,, Chicago 80, lll.

Name

444 PAGES » WORLD'S BIGGEST
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A new
antenna design
concept

George Messenger K&6CT
603 S. Lark Ellen
West Covina, California

Polarization Diversity

Q S B appears to be one of the worst
factors in reducing the readability
of signals. W6ZGC and I checked the 10 meter
band for a 12-month period during 1958 and
1959, Using dual installations, one having a
horizontally polarized antenna and the other
vertical, and found that QSB due to polariza-
tion shift caused about 80 percent of the total
of QSB present in received signals. The 20 per-
cent balance consisted of QSB caused by the
signal swinging in azimuth, over or under
jumping, and polar flutter. An antenna sys-
tem capable of receiving in both planes simul-
taneously was obviously worth working on.

The usual method of getting diversity recep-
tion is to use two separate antennas, spaced
well apart, and feed them into two receivers.
Obviously this arrangement was not for ham
radio. We wanted to work up something that
was simpler and generally usable without a
lot of expense or dither. We wanted to solve
the problem the “ham” way, not the commer-
cial way.

I will gloss quickly over all of the mistakes
we made along the way and cut short the sus-
pense. Since you are reading an article you
will not be surprised to know that we solved
the problem rather neatly. The result is a six
element Yagi, with three elements vertically
polarized and three horizontally polarized. It
is fed with 52 ohm coax, permitting me to
keep the low-pass filter in the line (and me in
the neighborhood). The Brown Turnstile feed
system was chosen, being real simple.

The project evolved along normal ham lines.
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Lacking a tower for preliminary tests we put
it up as best we could and rigged up horizontal
and vertical field strength meters. Even though
it was so low that passing cars made the SWR
meter jump like a radar speed meter we found
that signal reports were already unbelievable.
This tempered the home climate a bit and I
“oave” my wife a tower for her birthday,
pointing out that this was a small enough sac-
rifice for science and besides that was the only
money I had.

Once we had it up on her tower the signal
reports were even more incredible. Running
only 135 watts to a Viking II I polished off
the following Qb5-S9 contacts consecutively:
CX1VD, LU1INH, ZS3L, ZS6AST, ZET7JV,
JASAVD, JA1BYM, LU3ACA, WINCX,
ZL1LY, VK¢WH, and ZL3BL. On all contacts
I checked the new beam against my quad,
operating at the same height above ground,
and found that the signal was always much
higher on the new beam. The average differ-
ence ran from 3 to 5 db above the quad! Sta-
tions, one after the other, reported that my
signals didn’t have the QSB they were hearing
on all other signals.

Many an operator has thought his station to
be outstanding, only to be ecrushed during a
DX contest. I battled through the 1960 CQ
WW DX test and racked up 8190 points on 10
phone. The next highest score was old contester
W6ENAT with 4026 points. I had more than
doubled the score of the runner-up in the sixth
distriet, which you’ll have to admit is the
toughest there is. The final results aren’t in
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for the 1961 ARRL DX test, but I managed
8280 points on 10 phone.

~ In normal operating you notice the difference
In that stations almost invariably come back
to you when you call. They all report a lack of
QRSB on the signal. They usually mention that
I have the loudest signal from my area and
that my signals are the first in and the last
out. Many report calling me for an hour or
so before their signals were able to come
through in the opposite direction.

After much testing we have measured the
front-to-back ratio as 46 db and the front-to-
side as 66 db. Since this is regardless of in-
coming polarization it is phenomenal to use.

As more and more stations became aware of
what was going on I got more insistently pep-
pered with questions about the beam. As
KR6CR said, “Please send the dope . . . all
the talk out here is about your antenna. You
come through from Stateside when we don’t
hear anyone else.”

Though you can probably duplicate my beam
pretty well from a look at the not too clear
photo in this article, I'll be along with the
details for you in Part II next month. If vou
can’t wait (ahem, here comes the commercial)

then you might check the obscure little ad on
page 41. . + « K6CT

L etter

Dear Wavne:
Just mailed

shake u up.

in my renewal to “73." That ought to
I was looking for a low powered 2 meter
transmitter. I read your article on page 34 of April
“73,” and bought the Heath Twoer. I had no trouble
with the construction or alignment. I made a simple
modification and now I have a 4 watt 2 meter base
transmitter and a 2 meter portable rig.

Parts required: 1 phono plug; 6 inches of wire, Install
the phono plug on the rear apron between the fuse
holder and the regeneration control, run the six inch
wire from the phono plug to contact number 10 of the
rotary switch (Z). This brings the antenna out to the
newly installed phono plug. I feed this into my “Inter-
national 2 Meter Crystal Converter” and into my Halli-
crafters SX101. The 6BS8 preamp. detector must be
removed from the Twoer or the radiation from the
oscillating detector will block the receiver.

Martin Rexsen W2FEI

SX-101A

In the S meter cireuit of the SX-101A the 6BAS
fube can be replaced by a 5749, which proves to
be much better. This will add up to 10 or 15 DB's
more on each S meter reading. Nothing has to be
done to the receiver since these tubes are inter-
changeable. Since this tube makes the meter more
sensitive, the S meter must be re-adjusted a little.
This tube will make for truer signal reports.

Jefi Gilbert WAZNYO
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CITIZEN BAND '

All 22 Frequencies in Stock

CLASS “D” CRYSTALS

4jrd overtone. .005% tolerance—to meet al