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AUDIO TRANSFORMERS & INDUCTORS

FOR TRANSISTOR & TUBE APPLICATIONS
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For over thirty years UTC engineering and production
talent has pioneered the development of high quality
transformers, inductors, electric wave filters, magamps
and high Q coils.

The UTC OUNCER series represented a break through
in the reduction of size and weight. “0” series units
are fully impregnated and sealed in drawn aluminum
cases. Highest quality characteristics are inherent in
the conservative design. With frequency response from
30 to 20,000 cycles == 1 db, the UTC OUNCERS are
ideal for ham, portable broadcast, high fidelity, con-
cealed service, hearing aid and similar applications. A
hipermalloy shield providing 25 db is available.

Plug-in “P” series OUNCERS are identical to the
“0" series but are sealed in bakelite housings of sub-
mersion proof design, with plug-in base to fit standard
octal socket.

Write for latest catalog of over 1300 STOCK ITEMS with UTC high reliability

UNITED TRANSFORMER CORP.

150 VARICK STREET, NEW YORK 13, N.Y.

PACIFIC MFG. DIVISION: 3630 EASTHAM DRIVE, CULVER CITY, CALIF.
EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y.

Hipermalloy Shield (0-17)

!
PLUG-IN
OUNCER

shown slipping

over ouncer unit

IMMEDIATE DELIVERY

From Stock

OUNCER Pri Imp Sec Imp Level

TYPES Range, Uhmslﬂange, Ohms | Range, mw
INPUT & MIXING| From 7.5 From 50 From 6.3
TRANSFORMERS to 50,000 jto*zmegohm| to 30
INTERSTAGE From 25 From 10 From 6.3
TRANSFORMERS | to 100,000 |tol1megohm | to 1 watt
QUTPUT From 4 From 3.2 From 6.3
TRANSFORMERS | to 30,000 to 600 | to 1 watt
INDUCTORS From .25 hy to 300 hys
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Saucer talk

Ever since one of our IoAR Directors found
himself an observer of a UFO back last Jan-
uary and thus the center of considerable offi-
cial pressure to keep quiet about the whole
thing, I have been reading, asking questions
and thinking. I find that the more you read
about the UFO’s the more unquestionable
becomes their existence.

One fact about the UFQ’s particularly has
been bothering me, How do they communi-
cate? If they were using radio on any fre-
quency I think it is safe to say that someone
somewhere would by now have heard it. But
here we are with no indication whatever of
any radio communications by the UFO peo-
ple. How about that? Obviously they are
using some sort of communication system,
and a fairly sophisticated one too. Do you
suppose that there is some way of talking at
a distance without wires other than our
familiar “wireless”?

Did someone say telepathy? Well, we do
know that this works, though we don’t know
how to use it at will yet . . . or at least darned
few people do. But we do have some people
that are adept with it, few though they may
be. And if the UFOers were using telepathy
of some sort it seems rather likely that some-
one of us would have detected that, even
though we only have a few such receivers.
No hint of any telepathy reception.

Could there be something else? I think so.
And we have some strong hints as to what it
is too, only we don’t know much about the
whole subject yet. We just barely suspect that

2

de
W2NSD/1

never say die

there is something and are a long way from
being able to use it, We are (I suspect) on
the verge of discovering a whole new field
for exploration.

About 125 years ago . . . not very long . ..
the early experiments with electricity were
being carried out. Once electricity had been
identified to some degree electro-magnetism
turned up, and eventually electro-magnetic
waves, which we started using some sixty
years ago or So.

For some strange reason gravity is a force
that has attracted little attention. Newton
gave it some thought, presented us with the
math which described its action, and things
have pretty much rested there. Up here in
New Boston, New Hampshire they’ve been
encouraging anti-gravity research, Obviously
a bunch of nuts. We all know that there never
will be anti-gravity and that no one but a nut
would bother to spend any time and effort
trying to achieve the impossible.

Some years ago I met a chap who claimed
to have a friend who had electrically gen-
erated a gravity field. Seems this friend had
tried to demonstrate a working model of this
to Dr. Millikan, but this august gentleman
refused to observe the demonstration because
such a thing was completely impossible.
Nothing complicated about the gadget . . .
vou can make one yourself. All you have to
do is put a high voltage on a condenser
which you have hanging on a string. You
will note that it swings out in the direction
of the positive terminal. This is called the
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THECODORE F.BRIX
FRESND, CALIFORNIA

ﬁ;rgu-d»t 21 1965

Waters Maruyfactieing, 9nc.,
Weyland, Mzssachusetia.,
Degt aira:

9 have just puwechased one of your Model #370 Anto-lMeich anternas jor
ny mobile and have been very pleasantily awrprised, The antenna which J
previovaly wea wsing was impocsible to load without aome form of walching
deviee; 9 vaed a "7 match with a condenser cowbivation, Uhen 9§ inalalled
the Watere, and afier reading the Lliteratwre 9 noted that you siated ithat i
wul maich into 50 olmse Thisa 9 condd not believe however 9 decided %o
give it a Py, a0 I remved the matching retwosk and connected the 21!
52 ohm cable ditectly to the anterna base, Not only did it mateh perfectly
bul 9 also picked up alightly over 2 volts of %, §. reaured on the field
strenglh meter, Alao 9 qouid that the transwitier tuned (final tark) exaotly
the same position as when the tranamitier was wsed in the shack cgainat a
dipole fed with 52 ohe Lline. MNow what puzzles me ia; how yowrable io
conabrct auch a coil which will maich into 52 ohms where moat arternas
requine done dort of metching section? 9 have operaled mobile for wauy years
heving been on the ait for over 30 yeard, Without wanting you to give avay
dome ""trade secret' and 40 9 won't have the coil x~rayed, 9 would Like an
andwer, It really has me puzzled, Needless io 4ay 9 an more than pleased
with the performance which i4a much better than three other mobile antennas
which 9 am compating yours against - its far aperior by actual measmwrenent,

Thanking you, J am v Oef L
“2s e
b, s

e
Iheo, 7. Brix W6 ggr

5573 No. Uar Ness Blud
Fearno §, California
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TWO CATEGORIES TO CHOOSE FROM

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

Heavy Duty Self Supporting
and Guyed in Heights of

37 — 54 feet (55)

71 — 88 feet (guyed)

ROHN has these 6 IMPORTANT POINTS:

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

SEND FOR ROHN TOWER HANDBOOK:
—$1.25 Value ] : e
—ONLY $100 gﬁtpmd (special to readers B

his magazine). Nearest B i s

sent on request. Rw]re— SR LT
sentatives world-wide to serve you. Write § -
today to:

source of suppl

ROHN Manufuciurg .

P. O. Box 2000 Peoria, lllinois
“World's Largest EXCLUSIVE Manufacturer
of Towers; designers, engineers, and installers

of complete communication tower systems."”

Biefeld-Brown effect, after Professor Biefeld
of Dennison University who discovered it and
T. T. Brown, a student of his, who has been
carrying on the experiments since his death.

As I understand it from the latest reports
I have read this principle has been used to
make devices up to three feet in diameter
which can support their own weight (see
August 64 Popular Mechanics cover story)
and further development is coming fast.

Where does this connect with amateur
radio? Well, electro-gravitics have just barely
been discovered now, but from the first look
at the subject it seems quite possible that a
whole body of developments will come from
this basic discovery just as so many things
have come from electro-magnetism. It seems
quite possible that a communications system
may be worked out using gravitics. It is too
soon to promise much since no one has vyet
even discovered a detector to convert electro-
gravitics into electrical impulses.

I remember trying to find out about the
propagation of a gravity force when I was in
school. It took quite a while to even get my
question across because apparently no one in
the phvsics department had ever considered
that before. Their answer was that there was
no propagation of the gravity force because
it was always there. Huh? 1 suspect that
gravity is propagated instantaneously and is
not limited by the speed of light as are elec-
tro-magnetic waves, whatever they are. We
still don’t know what they are, you know.
We have no real idea of what it is that goes
to the moon and bounces back when Sam
gets a head of steam going down there in
Puerto Rico. Something does, obviously.

If gravity is propagated instantaneously
then electro-gravitic communication would be
fine for interplanetary QSO’s, and possibly
even intergalacticc. We may find the new
“bands” or whatever they are awfully busy
when we get on there. Imagine if some iso-
lated race, undiscovered on our planet, dis-
covered radio and started tuning twenty
meters some day. What a start that would
give them. Of course they wouldnt be able
to copy much for a long time . . . they would
have to decipher our code, figure out side-
band, dope out RTTY, multiplex and all that.
That would take them quite a while.

It seems quite likely that whatever this
communications system is, it is being used by
the UFO’s.

May I digress for a moment? I just hap-
pened to think of a little experiment that
KICLL tried some time ago. He got to

(Continued on page 110)
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Introducing...

‘The HEATHIT SB100

180-Watt, 80-10 Meter SSB Transceiver

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

e e e e T e, —— i — —— | — — — — — .;_._.
.

FREE ISBB HEATHKIT CATALOG HEATH COMPANY, Dept. 11-1

-« See the wide array of Benton Harbor, Michigan 49023

HHTH““ i Heathkit Amateur Radio ~] Enclosed is $ __, plus shipping. I
% Equipment available at Midses sand modalt) I
tremendous do-it-yourself
% savings! Everything you "] Please send free 1966 Heathkit Catalog. |
¥ need in “mobile” or Narma Ll (A B e RSO |
i°  ‘‘fixed'' station gear with I
_ full descriptions and spec- Address
. ifications . . . Send for : .
A e City State Zip |
Prices & Specifications Subject to change without notice. @ AM-161 I
9
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John Wonsowicz W9DUT
John R. Wonsowicz W2JFW
4227 N. Oriole Ave.
Norridge, lll. 60634
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The Space Monitor

This receiver is a composite of previous re-
ceivers that I have described. All of the
goodies have been retained and newer features
have been added to bring this unit to the
finest standards of the art. Although the re-
ceiver is designed primarily for two meter
operation, it also does a good job on the con-
gested twenty meter band with the 2.1 ke
mechanical filter. The stability is excellent
due to the rugged construction and local
oscillator temperature compensation.

Basically there are two receivers in this
package. One is a dual conversion aural re-
ceiver tuning from 13.5 to 18.5 mec. It has a
bandpass of either 6 ke or 2.1 kc. The other
receiver is a visual, or panoramic, receiver,
It displays the received signal plus a portion

of the band on a two inch cathode ray tube.
The two make an excellent combination for
the HF and VHF bands through the use of
a two meter converter built in the package.

The two meter converter is a low noise,
high sensitivity unit using a gold plated 416B
in the preamp. Two meter sensitivity is in the
order of 0.1 uv with a noise figure of 2.8 db.
The basic receiver achieves the same sensi-
tivity and noise figure. The panadapter pro-
vides a 0.5 pv sensitivity and a band pass of
300 ke at 3 db points. This response is ob-
tained by overcoupling the first two stages of
if, as shown in the schematic.

The if and rf stages employ separate gain
controls to tame the strong signals and pick
out the weak ones. By proper adjustment of

Front panel of the Space
Monitor. The main tun-
ing knob was turned on a
lathe and a 234” Wal-
dom dial plate fastened to
it. The cut-out for the
translucent dial was made
by drilling a series of
holes close together and
filing out the arc. A fly-
ing cuftter was used to
make the holes for the
panadapter tube and the
speaker. Function label-
ing is engraved.
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these controls, signals of 0.1 uv to 1 volt can
be handled without overloading.

The signal strength meter is placed just
above the panoramic scope tube so that signal
strength and quality checks of received signals
can easily be compared. This meter is hand
calibrated to 60 db over S9 using 50 wv for
an S9 signal. A zero set on the front panel
allows the operator to compensate for signal
to noise adjustments. All pertinent controls
are located for the greatest ease of adjustment
and can be identified in the front panel photo-
graph.

The grill to the right of the main tuning
dial covers a small speaker that makes the
receiver independent of all accessories except
the antenna and power.

Circuits and construction

RF section. The rf section is built in a heavy
cast aluminum box that once held a TN-1/
APR-1 rf tuner that covered 40 to 90 mec. It
was stripped and the only parts used were
the box and gear train. The stability that a
cast box such as this provides is a necessity
for receiving SSB signals. The chassis part
of the box is cut out leaving a % inch ledge

JANUARY 1966

for mounting an aluminum plate that is used
for the rf components. To allow room for the
two meter converter, the tubes, main tuning
capacitor and if transformer were mounted
upside down. The box is mounted with a
angle bracket in the back. The front is held
on with the gear train plate. The split and
spring loaded gears are ideal and reduce back-
lash to a minimum.

Frequency standard. The crystal frequency
standard in this receiver is basically the same
as the one described in the October 1962 73.
However, this one isn’'t modulated. Half of a
6J6 is a 1 mc crystal oscillator. The other
half is a harmonic generator to give good
markers up through two meters. A 75 pf
trimmer across the crystal is used to adjust for
zero beat with WWYV.,

Two meter converter. The converter resembles
the Bantam converter described in the first
issue of 73 (October 1959.) A 416B preamp
has been added for better performance. We
didn’t use a blower or cathode current meter
since the tube is operated at a reduced voltage
for maximum tube life. The tube has been
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used for over a year with no decrease in
performance. The converter with its power
supply was bench tested as a module before
securing it in place over the rf section in the
cast aluminum box.

Panadapter. A lot of material has been pub-
lished concerning the construction and use of
panadapters so we won't repeat it. But after
using it, we must emphasize that it’'s a neces-
sity in all good stations. The circuit is similar
to previously published ones, but mechanically
it differs in that it is very compact. The only
critical components are the reactance tube
modulator and oscillator tank. We'd suggest
that vou follow the values and lavout there
carefully. The maximum sweep is about 260
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The bottom view shows
the placement of the two
meter converter over the
rf chassis cut-out, RG-
58A/U is used to transfer
signals to the band switch
in the upper right corner.

ke and the pips are very sharp. Two signals
10 ke apart can easily be distinguished. The
unit is complete with power supplies, so was
easy to bench test before installation. Only
vital controls are brought to the front panel.

Main if chassis. This consists of an aluminum
plate mounted over a cut out provided for it.
On this plate is the power supply, audio am-
plifier, product and AM detectors and a 455
ke if strip. The if amplifiers were mounted
in the usual in-line manner to avoid regenera-
tion. The ANL and audio gain control leads
should be shielded.

Product detector. The product detector for
SSB and CW reception is energized by a

This top view from the back shows the ar-
rangement of the panadapter at the right of
the main rf tuner. The left side of the tuner
contains the balance of the receiver.
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Top view of the two
meter converter showing
the Minibox construction
of the converter and pre-
amp. On the left is the
power supply. The center
tube is the 6U8 mixer-
amplifier. Behind it is the
Minibox holding the
416B. The right Minibox
contains the 6U8 oscil a-
tor,

switch on the front panel which turns on the
B-+ for the stages. The BFO uses a 455 kc
crystal. The audio output is in parallel with
the AM detector to the audio gain control.

Audio amplifier. The audio amplifier is stand-
ard. It produces about 2% watts of audio out-
put. The built-in speaker is plugged into one
of the output jacks.

Main chassis. The main chassis is a 17 x 11
x 3 inch chassis. Three holes were cut in its
top for the three subassemblies with a half
inch strip between the holes.

Front panel. The front panel is a standard
19 x 8% x % inch gray crackle finish plate.
The escutcheon for the dial was cut out of %
inch aluminum plate and fastened to the panel
with flat head screws. It is sprayed with black
crackle finish and clear plastic. The frame on
either side of the escutcheon is made of s
inch aluminum with the same treatment. The
dial plate was made by cutting two pieces of

Bottom view of the two
meter converter. Iin the
center housing is the
416B pre amplifier and
6U8 socket. Injection to
the mixer is through a
coaxial line running to
the oscillator in the Mini-
box on the right. The two
coil forms in the oscilla-
tor section are the oscil-
lator and tripler coils. The
compartment on the left
is the converter power

supply.

JANUARY 1966

146 inch plexiglass with a fly cutter and sand-
wiching the hand calibrated dial between
them. The diameter is about 6 inches. The
bezel and shield for the CRT were made by
Millen. The S-meter is a 0-1 ma Simpson
mounted upside down. The calibrated scale is
quite easy to make with Datak letters on a
piece of bristol board. The speaker grill came
from a portable radio. All control labels are
engraved for that professional look.

Results

Operating a receiver of this type is really
a pleasure. Signals can be spotted on the
scope and identified in the various modes and
signal strengths. The gradicule on the face
not only helps determine the percentage of
modulation of the received carrier, but also
gives the separation between signals. Those
who construct this receiver will find it very
worthwhile.

... WODUT, W9JFW
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Ralph Schmidt WAGBTSA
13701 Saigon Lane
Santa Ana, Calif.

Build a modern automatic keyer for under $20

A Unijunction Keyer for CW

To be sure, several good and easy to con-
struct keyers have appeared in the past. Each
has its own particular point of interest. To
follow suit with another may be with little jus-
tification. However, it is the belief of at least
one person that this kever is different enough
to have definite appeal to anyone who prefers
compactness, portability and functional com-
pleteness in one package.

The popularity of past keyers has been tied
up in the designer’s definition of the term
“automatic.” Adjectives, such as fully auto-
matic, semi-automatic, self-completing, dot-
memory, etc., are added to help clarify the de-
sign intent. It is the intent of this article to
describe a low cost keyer that is fully auto-
matic, and self-completing (including the

12

space-after-mark) in a very small package (1%"
x 3% x ok”). It contains its own power source,
a 9 volt battery, and has a built in sidetone
oscillator.

A semiconductor device that is all but un-
known among amateurs is put to good use in
this circuit. Called the unijunction, it plays the
central role in its operation and, thereby, de-
serves being discussed first.

The circuit of Fig. 1 is an electrical equival-
ent of the unijunction. RB1 is related inversely
to the current in the emitter, and will vary, for
a typical unijunction, from several thousand
ohms to just tens of ohms, as the emitter cur-
rent changes from 0 to 50 ma. (For this typical
unijunction, RB2 would also be several thou-
sand ohms.)
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Let us examine the circuit of Fig. 2. While
the capacitor is charging, the unijunction has
no effect. When the capacitor voltage reaches
the threshold, current in the emitter causes
RB1 to decrease and thus, for more current to
flow. In a very short time, tens of micro-
seconds, the capacitor “dumps” almost all of
its charge into the low resistance emitter and
soon will no longer supply enough current to
the emitter to keep RB1 low. The diode be-
comes back-biased and the unijunction reverts
to its “inactive” state, and the capacitor begins
charging again. This is the sawtooth circuit
that is used in the keyer. The G.E. Transistor
Manual carries the discussion of unijunction
operation to the next several levels of under-
standing.

The portion of the circuit consisting of the
unijunction and the threshhold switch transis-
tor Q2 actually comprise a basic keyer. Q3 is
merely a relay driver and can be, just as well,
the keying switch, to connect directly to a
transmitter, with a properly chosen transistor.
However, no attempt was made to find and try
such a transistor since the relay circuit worked
more than adequately and is much less re-
stricted.

Fig. 3 has been provided to explain the
operation of the kever. The voltage across ca-
pacitor Cl is the most prominent waveform
shown.

The self-completing characteristic is at-
tributed to the fact that once the capacitor is
discharged, (at t: or t.) the key has no effect
until the voltage rises above the firing point of
the unijunction (at t: or ts, respectively. This
way, a mark or “on” condition and a space or
“off” condition of standard length must be
completed before any subsequent mark can be
initiated.

The photograph shows two different stages
in the evolution of the keyer. The unit on the
left originally had the key wired permanently
to it. The resulting key-keyer combination was
still not obtrusive (after all, the key was not
likely to be needed elsewhere.) However, the

+V SUPPLY
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SYMBOL FOR UNI-JUNCTION TRANSISTOR ELECTRICAL EQUIVALENT

Fig. 1. Symbol for the unijunction capacitor and its
electrical equivalent,
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"FIRE" ’
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WAVEFORM SHOWN AT RIGMT

Fig. 2. Action of the unijunction oscillator.

desire for a built-in oscillator to monitor the
output and a few design experiments prompted
the building of the second unit with the re-
quirement that the key disconnect from either
unit. The speaker grille is visible along with
a “speed control” knob. The original unit has
trim-pot screwdriver adjustments. The meter
case contains an outboard oscillator for keyer
number one.

The finished unit draws less than 3 ma of
current in standby and less than 10 ma with
continuous marks (continuous dashes draw
more than continuous dots.) It does not appear
economical to use the “bargain” 30 cent bat-
tery that seems to be available most every-
where, even though they will probably last
several weeks, depending on usage. This may
be due to the fact that the relay can operate
erratically if the battery voltage drops very
much below 9 volts. It is rated to pull in at
about 7 volts, although it can be mechanically
adjusted for minimum spring tension.

In order to evade a perfectly good question,
the price of building this unit will fall some-
where in the range of 8 to 38 dollars, from one
who requires only the semi-conductors, the
relay and case to one who buys all brand new
sub-miniature components and a printed cir-
cuit kit. The average cost should, however, be

>
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Fig. 3. Operation of the keyer.
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Here's a full size layout of the Harris printed cir-
cuit board for the keyer. Note that the circuit has
been modified slightly to eliminate the extra 1.5 v
battery. The component side of the board is shown
reduced below.
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The easiest way to build this keyer is with the pc
board from the Harris Company. The board is 2-34"
x 3" and everything but the speaker and key jack
fits on it. An ideal case is the inexpensive Bud 3006.
The board comes with all 65 holes drilled and in-
cluded with each board is a detailed instruction sheet
and picture of parts layout as well as a list of the
best parts to use and their source. You can build the
complete keyer from all new parts with this circuit
board for $18.50. The board is $4.50 or you can buy
it with the transistors already mounted for $8.95.
"{u:'frure the Harris Company, 56 E, Main, Torrington,
onn.
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+3V +9V

SPEED
CONTROL

DOT-DASH RATIO
-+3v(;_km
» 2K R
Qi

Ql - 2NIETI 2ZN21I60D

Q- ZN&GIG ETC.

Q3 - 2N388.ETC.

Kl - SIGMA IIF-I000G-SIL. 9V

Fig. 4. The Unijunction Keyer for CW. Q2 can be
relatively high beta (over 50) PNP transistor. Q3
is any NPN transistor. K1 is a Sigma 11F-1000G-
SIL ($1.75).

somewhat less than the arithmetic average.
Vague enough?!

The schematic (Fig. 4) shows, for the oscil-
lator-monitor, the “CW Monitor” described in
73 on page 44, June ‘63 by WA2WFW. As a
note of caution, however, an extra 1.5 v supply
is recommended, as shown, since the power
requirements for the oscillator are high enough
to drastically load the 9 volt battery if used
with a divider or zener diode supply to power
it,

The values of R2 and R3 shown in the
schematic are sufficient to provide a speed
range of approximately 10 to 40 wpm, judged
to be the most popular range among those who
count.

R5, R6 and R7 are used to provide the reso-
lution needed if a standard potentiometer (1
turn) is used. If a 15 turn, screwdriver adjust,
trim-pot (Bourns type 3067, 10K-ohms, $1.65)
is used, R5 and R7 are not needed.

It is strongly advised that adjustment be ac-
complished through the use of the meter
method or any scheme that utilizes quantita-
tive measurements and not to do it by ear. The
difference would be readily apparent if one
adjusted by ear first and then with a meter.

The meter method utilizes the fact that a dc
meter will integrate a rapidly repetitive wave-
form to display the average value. A voltmeter
is connected, through the relay, to any battery.
Holding the key in the “dash” position, adjust
the weight control until the meter reads % of
the battery voltage, connected through the
relay contacts. Then holding the key in the
“dot” position, adjust the dot-dash ratio control
until the meter reads % of the battery voltage,
connected through the relay contacts. Re-
check the first adjustment. This completes the
procedure. . WABTSA

73 MAGAZINE



At your Dealer NOW'!
DRAKE VIODEL
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DdEI R-4 $ 3 7 9 25 AMATEUR NET

FEATURES
e Linear permeability tuned VFO with 1 KC dial divisions.

e Covers ham bands 80, 40, 20, 15 meters completely and 28.5
to 29.0 Mc of 10 meters with crystals furnished.

e Also covers 160 meters, Mars, Citizens Band, WWV, Marine,
and short wave broadcasts. (With accessory crystals.)

e Or will give 5 Mc of continuous coverage (with accessory
crystals) for use with VHF converters.

e Or tunes any ten 500 KC ranges between 1.5 Mc and 30 Mc
with accessory crystals; 5.0 to 6.0 Mc not recommended).

e Four bandwidths of selectivity (equivalent to 4 filters) are
furnished: 0.4 KC, 1.2 KC, 2.4 KC and 4.8 KC.

e Passband tuning

e Noise blanker that works on CW, SSB, and AM; Notch filter;
and 100 KC crystal calibrator are built in.

e Crystal lattice filter 1st IF

e Premixed injection — Crystal oscillator and low frequency VFO
outputs premixed.

e AVC with fast attack and slow release for SSB or fast release
for high speed break-in CW. Also AVC may be switched off.

e Receives SSB, AM, CW, and RTTY with full RF gain, complete
AVC action and accurate S-meter indication.

e Product detector for SSB/CW—diode detector for AM.

e Excellent overload and cross modulation characteristics; in-
sensitive to operation of nearby transmitters.

e Compact size; rugged construction.

e Transceive capability; May be used to transceive with the T-4
““Reciter’’ or T-4X Transmitter.

e 13 tubes and 7 diodes.

BLOCHK
DaG R A
far
=<

Receiver

S0 EL
O
L

See your distributor or write for free brochure.

R. L. DRAKE COVIPANY

MIAMISBURG, OHIO

R-4A will incorporate minor production changes including a
solid state VFO.
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Model MS-4 g5
Matching Speaker

SPECIFICATIONS — Model R-4

FREQUENCY COVERAGE: 3.5-4.0 Mc, 7.0-7.5 Mc,
14.0-14.5, 21.0-21.5, and 28.5-29.0 Mc with
crystals supplied. Ten accessory crystal sockets
are provided for coverage of any 10 additional
500 KC ranges between 1.5 and 30 Mc with the
exception of 5.0-6.0 Mc.

SELECTIVITY: Drake tunable passband filter
provides:

.4 KC at 6 DB down and 2.6 KC at 60 DB down
1.2 KC at 6 DB down and 4.8 KC at 60 DB down
2.4 KC at 6 DB down and 8.2 KC at 60 DB down
4.8 KC at 6 DB down and 25 KC at 60 DB down

Selectivity switching is independent of detector
and AVC switching.

I.F. FREQUENCIES: First |.F. —5645 KC crystal
lattice filter; second 1.F.—50 KC tunable L/C filter.

STABILITY: Less than 100 cycles after warm up.
Less than 100 cycles for 109% line voltage change.

SENSITIVITY: Less than 12 uv for 10 DB signal
plus noise to noise on all amateur bands.

MODES OF OPERATION: SSB, CW, AM, RTTY.

DIAL CALIBRATION: Main dial calibrated 0 to 500
KC and 500 to 1000 KC in 5 KC divisions. Vernier
dial calibrated 0 to 25 KC in 1 KC divisions.

CALIBRATION ACCURACY: Better than 1 KC when
calibrated at nearest 100 KC point.

AVC: Amplified delayed AVC having slow (.75 sec.)
or fast (.025 sec.) discharge; less than 100 micro-
second charge. AVC can also be switched off. 3 DB
{;hantge in AF output with 60 DB change in RF
input.

AUDIO OUTPUT: 1.4 watts max. and .5 watts at
AVC threshold.

AUDIO OUTPUT IMPEDANCE: 4 Ohms and hi im-
pedance for anti-vox.

ANTENNA INPUT: Nominal 52 Ohms.

SPURIOUS RESPONSES: Image rejection more than
60 DB. I|.F. rejection more than 60 DB on ham
ranges, Internal spurious responses in ham ranges
less than the equivalent 1 uv signal on the antenna.

FRONT PANEL CONTROLS: Main tuning, AF gain,
RF gain, AM-SSB/CW with slow AVC, fast AVC, or
AVC off, function switch, band switch, xtal switch,
passband tuning and selectivity, preselector, notch,
and headphone jack.

REAR CHASSIS JACKS AND CONTROLS: S-meter
zero, notch adjust, antenna jack, speaker jack,
mute jack, anti-vox jack, accessory power socket,
and fuse post.

POWER CONSUMPTION: 50 watts, 120/240 VAC,
50/60 cycles.

DIMENSIONS: 514" high, 1034” wide, cabinet
depth 115&”, overall length 124", weigﬁt 16 |bs.

AVAILABLE ACCESSORY: Model MS-4 matching
speaker cabinet with high efficiency 5 x 7 speaker.
Cabinet also houses the power supply for the T-4
or T-4X matching transmitters.
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R. F. Van Wickle W6TKA
643 Aurora Avenue
Santa Barbara, Calif.

Two-Element Twenty-Meter
Vertical Array

Here's a twenty-meter antenna that should,
in theory, radiate a horizontal pattern similar to
that shown in Fig. 1. The pattern is, of course,
subject to being affected by nearby metallic
objects, but from my own crude checks with

FIGUTES FebNEWINT GAIN IN DB OVER DIPOLE

" B

Fig. 1. Gain pattern of ground plane vertical an-
tenna with reflector spaced 0.2 wavelength from
the radiator.
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a non-calibrated field intensity meter, and in
QSO’s, the actual pattern seems to approxi-
mate the theoretical. The vertical angle of
radiation is quite low,

An array of this type has a forward gain
of approximately three db, and a front-to-back
ratio of 15 db. I chose this particular antenna
after concluding that a full-sized twenty-meter
beam would dwarf my house and make it
appear as though a large bird were hovering
over it. And the asthetic aspects of a quad
were something less than thrilling to my wife.

Since I had used a ground plane for a few
months with fair luck on twenty meter RTTY,
adding a reflector to the ground plane seemed
to be a natural step. Of course, an obvious
limitation to this type of array is that it is non-
rotatable and you have to decide, before put-
ting it up, in which direction to point it. My
array, according to my Woolworth compass, is
pointed across the center of the United States.

A schematic of the antenna array is shown
m Fig. 2.

The VSWR of the ground plane alone, fed
with RG-8 /U 52-ohm coaxial cable, was about
1.2:1 and went up to over 1.5:1 with the addi-
tion of the reflector. The VSWR was lowered
to 1:1, as shown in Fig. 3, by the addition
of a gamma-match feed arrangement and by
using eight drooping radials for the ground
plane. Four of the radials, for which #12
copper wire was used, are slightly longer than

a quarter wavelength at 14.1 mc and four are
slightly shorter.
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se of the ground plane radiator showing gamma
itch arrangement.

One of the radials is attached to the bottom
the reflector element. Spacing of the radia-
- (ground plane) and reflector is 12 feet, or
out 0.2 wavelength. The radiator is 16 ft 6
long and the reflector is 17 ft 9 in long.
Matching is accomplished by tapping the
mma match up approximately two feet from
s> bottom of the ground plane, and then mak-
r careful adjustments up or down in incre-
nts of an inch or so, until minimum re-
cted power is indicated. Pruning the radials,
d adjusting their droop, then follows. This
yeedure should enable yvou to obtain a
‘WR as shown in Fig. 1.
Both the radiator and reflector are made
aluminum tubing. The sections of the alumi-
m tubing are connected by forcing a length
dowel into one section, securing with a
ew, and then forcing the other section over
> length of dowel extending from the first
:tion. The sections are connected electrically
drilling through the aluminum and dowel,
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Fig. 2. Sch2matic of the aatenna array.

on both sides of the joint, attaching screws,
solder lugs and nuts, and soldering short pieces
of #12 wire between the sections.

The top few inches of both the ground plane
and reflector are made of %-inch soft aluminum
tubing, so that if pruning of the elements is
necessary to an exact frequenmcy it can be
easily accomplished. A short length of dowel
is forced into each of the tops of the elements
(in the large diameter tubing) to prevent them
from fi'lling with water.

The radiator and reflector are guyed using
egg insulators and plastic clothes line. A piece
of phenolic rod of the same diameter as the
inside diameter of the tubing is used as the
base insulator of the radiator. The reflector is
supported by a length of dowel, which is ade-
quate insulation for this element, as the radials
are merely laid on the roof and since the re-
flcctor is attached to one of the radials, an in-
sulator at the base of the reflector would serve
no useful purpose.

. . . Wo6TKA
1321
L2l
v
s
W
R IJ:I\
|
.0 14.05 ia.l 1415 4.2 1425 M43 14.35

FREQUENCY

Fig. 3. VSWR vs frequency, ground plane with re-
fiector.
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Joan Vogt WA2YTK
182 Belmont Road
Rochester, New York 14612

lllustrations by Wayne Pierce K3SUK
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They Said It
Couldn't
Be Done

“What? A female build a rig?” “You're nuts!”
These were the comments I used to hear
when I announced my plans. After months of
constant ribbing about the subject, I decided
to do something about it. Just where do you
start, presuming you have never so much as
tightened a screw on a chassis?

After building up my confidence, I set
out to receive the aid of my husband to be,
a die-hard home-brewer. His comments all
amounted to: Suré I'll help you, provided you
do all the work!

The beginning started with the help of his
library of ham reference books. After boning
up on various subjects, I was ready to be ac-
quainted with the common everyday ham
tools. I was shown how to use these once—
then I was on my own. I soon learned that
a valuable part of any hamshack is the junk-
box. Using a small breadboard of perforated
aluminum and various otherwise useless com-
ponents, I learned the art of soldering, fasten-
ing screws, working with wires, and drilling
holes. (How I hated to use that electric drill!)
Once I had acquired the use of the equip-
ment, I had to decide just what I would build.
I didn't want anything too complicated; yet
it had to be an accomplishment for me—some-
thing to be proud of. After studying several
schematics I came up with the idea of build-
ing a low power six meter cw rig. It would be
easier than building an AM rig, and vet it
would be challenging.

Back to his junkbox I went to collect some
of my parts; the others I managed, somehow,
to get from other friends. After weeks of col-
lecting my parts, and tools, I soon had a blank
look on my face. (How should I begin?) With
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some advice from the OM-to-be, we planned
how I would arrange the parts. No one would
ever believe that it might have taken me a
half hour to figure out where to make a con-
nection. Weeks, months, and seasons went by
before the “VHF Special” was completed. The
surprising part was that after I finished it, it
tested out to work the first time. I was on the
air! But more important, I had done it myself.
You can too, why not try it.

Before you change your mind and start
thinking up excuses to tell yourself, hear me
out! Let us assume that you are a new “green”
ham. You just passed your test, have your li-
cense framed in full view and are anxious to
oet on the air. You say to yourself “sure it’s
easy if you've got someone to help you design
a rig and furnish parts, but what about me?”
My reply would be to equip your hamshack
with wuseful inexpensive reference material
such as the magazine you are now reading.
By reading various types of articles, you will
be able to pick up many helpful hints and
ideas to use. Handbooks, magazines, and
pamphlets all contain descriptions of easy to
build equipment.

Join your local radio club. Discuss your
ideas with other hams. Ham’s are very friend-
ly people. You will probably meet someone in
your own situation or someone who might be
eager to help you.

There are some basic necessities which you
will need for constructing your project. Take
some of that “green stuff” out of your pocket
and invest in a good set of tools. Screw driv-
ers, long-nose pliers, diagonal cutters, a drill,
a soldering iron, solder and an assortment of
basic hardware are all essential for building.
Anyone will tell you that inexpenive tools
never last and are no bargain, so dont be
afraid to spend a little extra to get quality
tools.

Review your reference material and decide
what vou want to build. It might be a rig that
has already been built or one you design,
using parts of various schematics. Don't quit
even if vou think you just can’t go on any
further, The worst that can happen is that
you'll swallow your pride and have to ask your
fellow hams a question. No doubt, they’ll only
tell you once—so pay attention.

Make up your mind that you will succeed,
and stick with it until you get it working.
Don’t be afraid to learn from your mistakes.
Remember. the only difference between a
successful builder and a failure is that the suc-
cessful builder didn’t quit when he came up
against a problem. You, too, can be a success-

ful builder!
WA2YTK
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You earn your FCC
First Class License
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or your money back!

THERE’S A WORLD OF OPPORTUNITY
FOR THE MAN WITH AN FCC LICENSE

All it takes is a few spare hours a week and NRI's FCC License
Course to open the way to increased opportunities in Commu-
nications. With an FCC License, you're ready to operate, serv-
ice and install transmitting equipment used in aviation, broad-
casting, marine, mobile and Citizens-Band communications.

What does it take? Men with absolutely no training or experi-
ence in Electronics complete the course in 10 months, A Tech-
nician or man with some background can easily cut that time
in half. And because NRI has a greater enrollment than any
other school of its type, training costs you less than compara-
ble courses offered by other schools. Further, YOU MUST PASS

your FCC exams or NRI refunds your tuition in full.

Get full details today about NRI FCC License Course plus 9
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Simplified RF Impedance and
Power Measurements

Of all the measurements that are made, the
accurate determination of radio-frequency
power and impedance present the most diffi-
culty, particularly at frequencies above 100
mc. Many methods have been developed over
the years for highly exact power and imped-
ance measurements, but the majority of these
techniques require accurately calibrated pre-
cision instruments. One method that has ap-
parently been overlooked by most writers is

the simple procedure presented here.

Ur Loss E::;: “e Loss i::ii 1_.-._- Lo8s ;::E:

G 1.000 | 25 . 562 5.0 316

g | <ITT 2,6 s550 w 1 -209

.2 .955 2.7 537 5ol .302

5. .G33 2.6 .525 5.3 .295

A .912 2.9 513 5.4 .288

.5 691 3.0 <501 5.5 282

5 BT 2 L4490 5.6 270

| 851 - Y~ AT BT 268

.- 32 22 468 58 263

.9 613 3.4 5T 5.9 .257

1.0 . T34 x, WL AT 6.0 .25)

Pl -TTE 3.0 37 | B2 240

1.2 758 3.7 s27 || 6.4 .229

B | . TH1 3.0 A7 || 6.6 .218

| 1.4 - 725 || 3.9 407 6.8 209
| 1.5 08 || 4.0 | 298 || 7.0 | .200 |

1.6 | .e92 || an .38g 7.25 | .88

| 1.7 | 676 |i 4.2 | 380 || 7.50 | 178

.8 L .66 4.3 Sy e | I YR R

1.9 646 4.4 =53 || 8.0 | 158

£.0 «031 8.5 S b 5 8.5 ' L1417

2.1 617 4.6 Sy 9.0 | 129

c.2 503 4.7 . 339 %3 } 12

2.3 539 a0 551 10.0 * 100

2.4 576 4.9 524 20,0 .010

Table 1. DB loss versus power ratio.
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Jim Fisk WA6BS

Although many radio handbooks advocal
the use of an RF ammeter and the i*R fo
mula to determine power into an antenna, th
method is usually not very satisfactory. If tl
standing wave ratio is greater than unity, tl
current is a function of ammeter location alor
the transmission line and the application «
IR simply aggravates the error. The use ¢
an RF voltmeter and the E*/R cquation pri
sents the same problem.

Most commercial power measuring instr
ments use calorimetric techniques, whe
power is determined by measurements of ten
perature, mass and time. Other instrumen
use balanced resistance bridges, direction:
couplers and current across a calibrated loac
The convenience of direct measurements cos
money however and instrumentation of th
type is prohibitively expensive.

The accurate measurement of RF impec
ance presents many of the same vagaries ¢
power measurements. Commercial impedanc
bridges are available that will measure con
plex impedance directly, but again, are quit
expcnsive,

It has been previously noted that whe
power is supplied to a load that is not matche
to the transmission line, the current and vo!
age distribution along the line must be know
to accurately determine power. This voltag
distribution may be determined if the stanc
ing wave ratio and the voltage at some ac
cessible point along the line is known. How
ever, the application of this procedure re
quires the use of a slotted line. At microway
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Fig. 1. Setup for measuring transmitter
power.

frequencies the slotted line lends itself to both
power and impedance measurements, but the
associated arithmetic is nearly insurmountable.
Furthermore, the slotted line becomes quite
a massive structure at frequencies below
500 mc.

A fixed frequency adaptation of the slotted
line technique which requires no sophisticated
instrumentation was developed a number of
vears ago® but apparently it is not widely
known. This technique, which uses three RF
voltmeters spaced one-eighth wavelength
apart along the transmission line, is adaptable
to any of the amateur bands up to 1296 mec.
In this method three coaxial tee connectors are
installed one-eighth of a wavelength apart as
shown in Fig. 1. The necessary one-eighth
wavelength dimensions for the various ama-
teur bands between 10 meters and 1296 mc
using RG-8/AU type coaxial cable is listed in
Table I. The length of transmission line from
the last tee connector to the antenna may be
any length that is suitable for your particular
installation.

a0

&0

AL
5

-20

REACTANCE (Xx)

X¢
5

RESISTANCE [H)

Fig. 2. RF power, SWR and impedance chart.
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Fig. 3. Line loss versus frequency in coax
cable.

Using a volt-ohmmeter or a VIVM with a
suitable RF probe, the voltage is measured at
each of the tee connectors. The voltmeter may
be calibrated satisfactorily at 60 cycles be-
cause any errors due to frequency will cancel
out in the process of calculation. Each of the
measured voltages is indicated by E1, E2 or
E3 according to the measurement point indi-
cated in Fig. 1. The ratio of E2 and E3 to E1l
is then used in conjunction with the chart in
Fig. 2 to determine complex impedance, SWR
and RF power.

The use of these ratios is best illustrated by
a typical example. Assume that at 50 mc the
following voltages are measured: E1 = 30
volts; E2 = 36 volts; and E3 = 24 volts. Us-
ing these voltages, compute the ratios between
El and E3, and E1 and E2 as follows:

E3 _ 24 oo E2 36
TES b ElI — 30

These ratios determine which circles are to be
used on the chart; in this case the E3/El =
0.8 curve intersects the E2/E1 = 1.2 curve at
the point indicated on the chart by the small
star. The impedance at connector E3 may be
read directly from the chart as indicated by
the intersection of the two curves. In this case
the impedance is 27 ohms resistive and 31
ohms reactive (inductive) at connector E3.
This corresponds to an SWR of approximately
2.75 to 1 as indicated on the chart.

* An adaptation of the three voltmeter method for measuring
power and voltage at high frequencies, Research Labs., Elect.

and Musical Industries, Ltd. (1941).

= 12
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Fig. 4. Antenna matching.

The RF power in the transmission line at
connector E3 may be calculated by the fol-
lowing relation:

Es2 R
Rz + X2

From the previous example at 50 mc, the RF
power may be calculated by

942 % 27_
272 X 31%

It must be remembered that this is the power
at that particular point on the line. The ac-
tual power arriving at the antenna will be
somewhat less than this depending upon the
SWR and line loss at the operating frequency.

The line loss versus frequency of various
common coaxial cables is illustrated in Fig. 3.
At 50 mc, assuming RG-8/U cable, the loss is
1.4 db per 100 feet. From Table I, 1.4 db cor-
responds to a power ratio of 0.725. In other
words, if 100 feet of RG-8/U is used in our
example, 0.725 X 9.2 watts or about 6.7 watts
will reach the antenna.

The standing wave ratio found using this
approach is the ratio at connector E3 and must
be slightly adjusted to determine the actual
SWR at the antenna. This is because the at-
tenuation of the transmission line will make
the SWR appear better than it actually is. The

RF Power = Watts

RF Power = = 9.2 Watts

procedure for plugging in the necessary cor-
rection factors has been covered in a previous
issue of “73".%°

In addition to determining SWR, imped-
ance and power at the transmitter end of the
line, this method is also applicable for tuning
antennas. In this case it has several definite
advantages over SWR bridge or antennascope
type measurements. This is because this meth-
od immediately indicates whether an antenna
is inductively or capacitively reactive. The
other methods show that the antenna is reac-
tive, but not what kind or how much! When
tuning a gamma match the advantages become
quite apparent; any inductive or capacitive re-
actance of the antenna may be immediately
tuned out and a good match obtained. Since
an exact match is indicated when the voltages
at each of the three tee connectors is the same,
the setup shown in Fig. 4 is more oriented to-
ward antenna matching than that illustrated
in Fig. 1. Antenna matching may be accom-
plished faster if three voltmeters are used, but
it is not absolutely necessary.

One other advantage of this system is that
the tee connectors may be left in the line at all
times with no noticeable degradation to the
radiated signal. There will be slight losses on
432 mc and up, but usually they will be negli-
gible.

This method has been checked against com-
mercial power and impedance measuring
equipment and found to be very accurate. The
only source of inaccuracy appears to be in the
length of the eighth-wavelength lines; these
must be precisely the right length at the op-
erating frequency or rather large errors will
be evident. However, considering the overall
simplicity of this approach, this criticality in
line length is really quite minor.

. . . WABBSO

** That Elusive SWR, WAG6BSO, “73", December, 1964.

PARAMETRIC
AMPLIFIERS

Jim Fisk WAGBSO

s e mas By e R inieees s § 7
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73 Magazine

A New Book Published by 73

This book, the first on parametric amplifiers for the
ham, is written for the average amateur and explains in
simple language how they work, how to build your own
for the various UHF bands, and how to tune them up.
Parametrics have helped UHF move into the space age,
but don't forget that the first working parametric am-
plifier was built by W1FZ) and worked on six meters.

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

Peterborough, N. H.
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WHY DOESBUZ REEVES (K2GL)OWNFOUR
HENRY 2-K LINEAR AMPLIFIERS ?

FOR THE SAME REASON CAM PIERCE (KH6EPW) OWNS THREE
AND JACK TEMPEST (W7JOE) OWNS TWO AND YOU WILL WANTTO
0 WN 0 N E g B ““

IT IS A POWER HOUSE!

IT IS MAGNIFICENTLY LINEAR!
T IS HONESTLY DESIGNED!

T IS RUGGEDLY CONSTRUCTED!
T IS MODESTLY PRICED!

WHAT MORE COULD YOU WANT FROM A LINEAR?
The 2-K Console or Desk Model $675 - RF Unit Only $425

Please call or write )‘m' fie.frripfirf literature

6% FINANCE CHARGE ® 10% DOWN OR TRADE-IN DOWN
¢ NO FINANCE CHARGE IF PAID IN 90 DAYS e GOOD
RECONDITIONED APPARATUS. Nearly all makes and models.
Big savings! 15 day trial — 90 day warranty. 90 day full
trade back on new apparatus. Write for bulletin.

CALL DIRECT . . . USE AREA CODE

Butler 1, Missouri 816 679-3127

s 11240 W. Olympic, Los Angeles, Calif. 213 477-6701

Henry Rer LIl lgld o531 N Euclid, Anaheim, Calif. 714 772-9200

431 E. Green St., Pasadena, Calif. 213 684-0861
6116 N. 27th Ave., Phoenix, Ariz. 602 AM 4-3895

“Worlds Largest Distributors of Short Wave Receivers’
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Get ready now for that
Springtime mountain-topping!

Larry Levy WA2INM/ ]
Marliboro, Vermont

A Six Meter Solid State
Peanut Whistle

I've always wanted to own a walkie-talkie.
You know, one of those little black box type
gadgets with a whip antenna sticking out
on the top, complete with ham frantically
trying to climb on top of anything around to
get height, while working a group of local
stations. They can be found at most trans-
mitter hunts. I've always felt that they have
had an unfair advantage at hunts. This is
usually at the time when I have reached the
general area of the hidden transmitter, along
with several others, and one of the hams,
carrying one of those black boxes, starts search-
ing all the good hiding places while I either
have to stay in the car or miss out on what
is going on while looking. Bah!

I decided to build one so that I too could
get in on the fun. Tubes were out, after a
quick look at the prices of batteries. Transistors
are cheap, draw little current from cheap low
voltage batteries, and are vastly more reliable.
The receiver had to be a superhet to get the
desired selectivity. The transmitter didn’t need

TUNABLE

CONVERTER s SPEAKER
ANT
8V TO RCVR
OSCILLATOR oV }_F/.C’J
| i
..r1IIr 77 ! 1
e e i i . S s i S — T — W . y— . |
9V TO XMTA
W MODULATOR MICRCPHONE

Fig. 1. Block diagram of the 6 meter transceiver.
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much power, so that a simple transistor over-
tone oscillator, driving a class C final, was
enough. The power output is about 300 mw.
The modulator uses three transistors and has
more than enough gain to use a crystal or
ceramic mike.

The receiver is a double conversion super-
het, with the first conversion crystal controlled,
and using one of those Japanese six transistor
portable radios for the second if and tunable
oscillator. The use of the radio saves consid-
erable time and money in the construction of
a receiver. They have fairly good selectivity
and sensitivity, an audio section, tunable os-
cillator, and some of them even have a tuned
rf stage. The price of the parts to build one
of them is considerably more than the cost of
the assembled radio. They can be purchased
new for about five dollars for a six transistor
radio. This is just slightly more than the cost
of the transistors needed to build one. Some-
times it is possible to pick up one with a
damaged case for less money.

The converter uses three transistors. It has
a tuned rf stage, an oscillator, and a mixer.
The sensitivity of the overall receiver is better
than one microvolt for a usable s/n ratio. The
selectivity is about 10 kc at the 6 db points.
While this is not the spectacular mechanical
filter tvpe selectivity that some people would
like, it is quite a bit better than any super-
regen, and about as sharp as practical in a
hand carried rig with a 1:1 tuning ratio. The
tuning is sharp, but not so sharp that a station
can’'t be tuned in with ease, provided that a
fairly large diameter tuning knob is used.
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The entire transceiver is powered by a sin-
gle 9 volt battery, Eveready #2356 or equiva-
lent. If space permits, six D cells will work.
If you go hilltopping much, or are in an area
where special purpose batteries are hard to
come by, it may be better to use the flashlight
batteries. At least you can get replacements
easily. The Eveready #2356 or the flashlight
batteries will work the receiver for several
hundred hours if the transmissions are of a
reasonable duration.

The rig can be built into a medium sized
Minibox or any case that is handy. The one
that I built was put into a case from one of
the surplus “Gold Plated Specials” that have
been available for several years at a reasonable
price. There is enough spare room in the
case for batteries, the rig and a recharger, if
rechargable types are used.

Construction details

The easiest method of wiring, in general, is
through the use of perforated boards with
push-in terminals. Lafayette Radio sells boards
made by Vector for reasonable prices, as well
as the push-in terminals. A board 17”7 x 14"
can be cut up to make all of the necessary
boards for the transceiver and still have
enough left over for several other projects.
The board is cheap ($1.25).

The converter (Fig. 2) can be made on a
board less than 3”x4”, if care is paid to layout.
The layout is non-critical with the exception
that the oscillator should be kept away from
the rf stage to reduce the possibility of spuri-
ous responses and images. By wiring both
sides of the board, much space can be saved.
The coils should be on the side of the board
away from the chassis to avoid detuning when
placed in the case. If space is at a premium,
the miniature %4” coil forms can be used but
the number of turns will have to be raised to
about nine or ten and taps adjusted in the
same ratio.

The transistors may be soldered in to the
circuit if care is used not to overheat the
transistor. A pair of long-nose pliers make an
excellent heat sink. Tin the lead with a drop
of solder, leave a small blob of solder on the
junction to be soldered, and quickly melt the
two blobs of solder together with a soldering
gun or iron. This is the best method of solder-
ing transistors, and is preferred to the conven-
tional method of heating the entire joint to
the melting point of solder and then applying
solder, as the transistor is much cooler. I have
soldered hundreds of semiconductor devices
in this way without damage. If care is taken
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Fig. 2. Schematic of the 6 meter converter. Coils
are on ¥8"” slug tuned forms.

to melt the solder, and if low melting solder
(60/40 or 63/37) is used, it results in a good
joint. Caution must be used not to make a
cold-solder joint which can cause intermittents
and related problems. More caution must be
used not to melt the transistor as well as the
solder. With a little practice (Use a %” resistor
and practice making a few joints. You should
be able to hold the lead %” away from the
joint without burning your finger. Best method
for testing heat transfer to semiconductor de-
vice. A slightly warm finger can be cheaper
than a ruined vhf transistor) you should be
able to quickly solder transistors into the cir-
cuit without making a cold joint or overheating
anything. Soldering is preferred to sockets in
portable devices that may be subjected to a
few jolts. They don’t fall out of their sockets
or cause intermittents due to poor contact if
they are soldered.

The xtal usad is a 49.4 me third overtone
type, available from any of the crystal com-
panies.

There are many good transistors that will
work in the converter. The Philco types are
excellent, but a little expensive. I have found
a good source of inexpensive transistors that
work almost as well. The Sprague RT-82,
which sells for about 60¢, seems to work as
well as the more expensive types. It is an ex-
cellent general purpose vhf transistor and has
countless uses in converters, transmitters, and
If amplifiers. See also the list in Nov. 73, page
34. Transistors Unlimited, 462 Jericho Turn-
pike, Mineola, New York, is an excellent source
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of new transistors, diodes, tantilum and elec-
trolytic condensers, transformers, rf chokes,
and many other parts at unbeatable prices.
All of their merchandise is top quality and
the prices are CHEAP! In a comparison check,
six RT82’s, chosen at random, were compared
with a Philco 2N1742 as the rf amplifier in
the converter. All of them worked as well,
and there was no apparent difference in nf.
Any weak station that could be copied with
the 2N1742 could be copied equally as well
with the RT82. A great deal for 60¢. In the
final design, three RT82’s were used in the
converter. The other types mentioned were
tried, most of them worked just as well, none
worked better, all cost more. Design was
based on the PxC equation, the transistors with
the highest P (performance) with the lowest
C (cost) were used, in keeping with the tra-
ditional ham design for the last fifty years.

Point Y (output, is connected to the BC re-
ceiver at the hot end of the variable condenser
tuning the antenna coil. This seems to work
the best of any place tried.

The transmitter (Fig. 3) uses a RT82 as the
oscillator, driving a 2N1143 as the final. The
crystals used are third overtone type. There
are no special layout problems. Just keep the
output away from the oscillator and there
should be no problems.

The modulator ecan be built on the same
board as the final. The general purpose audio
transistors are the microphone preamp driving
an audio output type transistor found in most
portable radios. A 2N188A or GE-2 will work
fine. The final is collector modulated through
an autotransformer. I used a driver transformer
with a 2000 ohm CT winding, applying the
battery voltage to the center tap, and connect-
ing the collector of the output transistor to one

Qb5
LS 24pf
2N1143 SO MC |

e
50 MC

2N140, ETC.
@8 IS GEN.

2NIBBA,ETC,

Fig. 3. The transmitter, modulator and basing of
the RT-82's. Coils are 38" slug tuned forms.
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end of the winding and the collector of the
modulator transistor to the other end. I did not
have to modulate the driver, as 1 have read
somewhere is necessary, to get good, clean
modulation, sounding pretty close to 100%.
I don't know if the impedances are perfect,
but, as long as it works ok, who cares?? (I can
just visualize some Electronics Engineer read-
ing that last statement, calculating the neces-
sary impedances, and start tearing his hair out
when he sees the mismatch. At any rate, it
works fine),

The completed boards are mounted into the
case with machine screw type standolffs, three
or four being all that is necessary to mount
each board. The transistor radio should be of
the type that has the tuning condenser coming
out to the front panel with a directly driven
shaft, Ones with dial cords are a problem to
mount, The radio is removed from the case
and the knobs are removed. The speaker leads
should be removed from the speaker that is
lett in the case. The leads should then be re-
moved and replaced with longer leads from
the pc board to the new speaker. A 4" speaker
works better than the ones that are usually
supplied with the radios. It is preferable that
the radio used have a positive ground (it
should also be the type that uses a 9v battery
for power) as it simplifies construction. The
majority of the Japanese 6 transistor portables
are 9v positive ground, but it should be
checked anyway. If the radio is of the type
that uses a volume control mounted on the
back of the pe board, meant to be used with
a knob that protrudes from the side of the
radio, remove the control from the board,
jump the switch connections, bring out three
leads and replace it with one of the dime sized
controls that mounts on the panel of the trans-
ceiver. A 10K type with a switch should work
for most radios, and the switch can be used
for the power switch for the rig. A shaft ex-
tension is brought out to the front panel (a
long screw, of the same thread used to mount
the control knob on the front panel of the case
with two or three of the machine screw stand-
offs. The speaker is then connected to the
leads connected previously. The power and
ground connections are connected to the pro-
per terminals on the tr switch. Be careful to
observe polarities. The output of the converter
is now connected to the “ant” connection of
the variable condenser. The other units can be
interconnected, the battery mounted and
wired, antenna connections made to the tr
switch, etc. A DPDT switch works fine as a
tr switch. This should complete the construc-
tion of the transceiver.
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Tuning, final adjustments, etc.

Apply power to the converter and the bc
radio. Tune the oscillator slug (L3) until the
stage is oscillating (an increase in noise should
be heard in the speaker). Connect an antenna
or signal generator and tune L1 and L2 for
maximum sensitivity. By tuning the antenna
coil slightly higher in frequency than the
mixer coil, it should be possible to get fairly
good bandwidth from the converter. Peak the
antenna trimmer in the be radio for maximum
signal near the center of the desired segment
of the band. Take a small screwdriver and
CAREFULLY tune the if transformers for
maximum signal. On some radios, slight re-
generation may be noticed when all of the if
transformers are tuned to the same frequency.
If it is severe enough to cause a hetrodyne on
all received signals, detune the transformers
slightly. A slight amount of regeneration may
be helpful in improving the sensitivity. With
slight regeneration, the sensitivity may be as
much as twice what it was when the if was
stable, without affecting the useful nf of the
receiver. This will require some experimenta-
tion to find the optimum amount. A weak sig-
nal will usually quiet the hiss.

Tune the oscillator coil of the transmitter
(L4) until the stage is oscillating. Make sure
that a dummy load is connected to the antenna
(a 47 ohm resistor will do); then tune the final
for maximum rt. Watching the S meter of a
monitor receiver will tell you if the oscillator
is working and when things are tuned for max-
imum. Turn the modulation control at mini-
mum and connect the microphone. Slowly ad-
vance the control until modulation seems to
be around 90%. The modulator has more than
enough gain for a crystal mike, and the modu-
lation control is necessary. Be careful about
overmodulation as the final transistor can be
damaged by high audio peaks. With the values
given, there should be an adequate safety
factor at 100% modulation. If the oscillation
quits when the final is loaded or modulated,
take a turn off of the secondary of 1.4 to re-
duce the coupling. This should complete the
tune-up of the xcvr. Connect an antenna and

repeak LL1 and L5.

For portable use, a whip antenna such as
the Lafayette 99 G 3017 will work fine. I have
used the rig with this whip and a beam and
the results have been fantastic. With the whip
antenna, stations as much as 100 miles away
have been copied Q5. With the beam, it seems
to receive as well as my Clegg 99%er. The
transmitter is good for working local stations
and it is much fun to see how far you can
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The transceiver as built in the Gold Plated Test
Oscillator cabinet. Using a neater cabinet is per-
missible.

work with a few milliwatts. It is amazing
what can be done with such low power. It is
also nice to know that you have a complete
working transceiver that is all solid state.
With much careful searching of the junk
box, the rig can be built for under $20 and for
that price, it is hard to find anything that will
work better or you can have more fun with.
For those who are lazy, you can use one of
the little printed circuit converters sold by
'anguard Electronics and save yourself the
trouble of building the converter, although it
costs somewhat more. I tried substituting the
converter section with one that I borrowed
with satisfactory results, although the one that
I tried was one of their older models that I
hear they have since improved. Replacing the
2N2190’s with RT82’s resulted in a consider-
able improvement in performance. There was
no problem experienced with be feedthrough
with either converter. Warm up your soldering

iron and GOOD LUCK!
.. . WA2INM
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In the Gorges of Dades. Left to right, CN8BS, Mrs.
Peycelon cooking the picnic, CN8BC and Mr. Pey-
celon.

E. M. Wagner G3BID
5, Ferncroft Ave.
London, NW3, England

A Visit to the CN&8's

There are many reasons for visiting CN8
land in winter. Firstly, of course, it is nice to
escape from a European winter. Secondly,
CNS8 is a delightful place to spend a holiday.
That is, of course, if your idea of a holiday
is to see something which is really different
from your usual home surroundings. Different
people, different food, different architecture,
different scenery, different climate but, above
all, a different civilization and a different way
of life.

If you want to take vour own way of life
with vou, live as you do at home, eat your
usual food, drink your usual drinks, and mix
with the same sort of people you meet at
home, then, of course, you had better stay at
home.

Above all. if vou are the type of person
who is a salesman at heart and longs to sell
your way of life to people with a different
way of life, then vou had certainly better stay
at home.
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But if you travel to try and see and under-
stand the way other people live, then your
second or third visit to Morocco will be most
enjoyable. Why not the first? Well—the first
will also be enjoyable, but it is only a sample,
skimming the surface. Everything will be so
exciting, so strange, so unusual that you won't
be able to get further than the surface. On
your first visit you won't be able to meet many
of the local people. That comes later.

When yvou have tasted the sample, you will
come back for more, and after having digested
the sample you will be in a better position to
appreciate the country on your second or third
visit.

This was my fifth visit and the full flavour
was beginning to come out, as we no longer
needed to see the obvious “sights,” the tourist
sights.

Now if you are fortunate enough to be a
radio amateur, you have an enormous advan-
tage over others who visit these countries. You
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ve ready made introductions to a lot of
ople—people you have talked to on the air:
rhaps, even if this is your third visit, people
10 you have met in previous years.
So it was with me this time—my fifth visit
th a number of interesting people whom 1
d met on previous visits and who were no
1ger strangers—people who introduced me to
eir friends and so on.
This time we had a somewhat more com-
icated plan because my niece, a school
icher, who accompanied me had only fairly
ort holidays. So we decided to go down
r South at once into the Anti-Atlas Moun-
mns (my niece had already visited the North
several occasions) and return to Casa-
anca to put her on an aeroplane for home
1le other friends wrom Paris arrived the
me day to continue the trip.
So we struck South at once and although
e boat had reached Tangier at midday we
ant on to Rabat for the night. Owing to the
cellent roads, this is quite easy although on
is occasion owing to unusually heavy rain
me parts were flooded and necessitated a
‘tour.
At Rabat our radin friends alreadyv began to
slcome us. CNSMT, Hamid Talby and the
cond operator, Pierre Boisconier, welcomed
. Pierre took us to Hamid’s home where we
are received in a beautiful Moroccan room
id had the Moroccan “aperitif” of mint tea
ith his charming Moroccan wife, who served
manv varieties of sweetmeats. Hamid, as well
being a radio amateur with one station on
\[ and another on SSB, is a violinist and had
leave us early that evening to play at a con-
rt. We went out to a typical Moroccan din-
r in which the main dish was a Taiine of
utton with almonds and raisins. We were
s]l and truly away from home already.
As we wanted to spend more time in the
uth we left Rabat but knowing we would

tarn.
Next day a rapid run South to Assaouiro

x-Mogador) where CN8BS had come spe-
ly from Marrakech to welcome us.

So on South past Agadir—scone of the
rrible earthquake of a few vears ago—and
un the Vallev of the Souss which lies South
the Hich Atlas Mountains, and is a wan-
rfully rich agricultural country with oranges,
nons, grapefruit, bananas, olives and many
her crops.

About 60 miles from the sea tucked in
uth of the Atlas Mountains lies Taroudant.
1 amazing sight! An old Arab walled city
ing much as it has done for hundreds of
ars.
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Our hotel was inside the walls—an old
palace which one enters directly through an
enormous gate in the city wall. The Palace
was built around court yards and all the win-
dows face on to courtyards in which grow
banana trees, oranges and grapefruit.

On our arrival we heard music. A “Mous-
sem’ was in progress, that is, a celebration
for a Saints Day, and we asked if we might
attend. The hotel sent a boy to guide us.

From Taroudant we proceeded South to
another delightful walled city—Tiznit. Here
the main activity is the jewelry trade. Crafts-
men make gold and silver jewelry of all kinds
which the Moroccan women wear in profu-
sion. Gold and silver coins are made into
bracelets, necklaces, etc. We spent a most en-
joyable t'me visiting the souks and seeing this
unspoiled and little visited gem.

Then we proeeded into the very heart of
the Anti-Atlas Mountains a range which runs
parallel to the High Atlas at its western end
and about 70 miles further south. Here a first
class tarred road has been built to connect the
first-class road from Agadir to Tiznit on to
Tafroute, but after the first 20 kilometers the
road becomes distinctly mountainous, climb-
ing with many turns and twists over some of
the magnificent ranges of the Anti-Atlas which
are rose-pink in color.

Tafroute itself is located in the center of
two concentric rings of mountains, the nearer
ones being appreciably lower than the further
ones so that both ranges are visible from
Tafroute. A magnificent spectacle! The floor
of the vallev of the inner circle is covered
with almond trees, and the annular valley be-
tween the two ranges is rich with citrus truit,
dates, palms, almonds, olives, qunces and a
curious form of palm producing a kind of
chocolate. Here we were to spend several de-
lightful days, wandering into the villages.
making friends with the inhabitants, almost

CNB8BB in his shack.
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all of whom speak French. A curious fact is
that a large proportion of the male popula-
tion of this district goes to the North of
Morocco from this valley to become the
grocers and ironmongers of the rich agricul-
tural district of Rharb.

At the end of our stay in Tafroute, my
niece’s holiday being nearly at an end, we
made our way rapidly north to Casablanca.
Here we were surprised to find a note in the
hotel that a Mr. Soumet (of whom we had
never heard) and some of the radio amateurs
of Casablanca would call at our hotel at
19.30. The communications of the amateurs of
Morocco were certainly good. Our arrival had
been announced in advance almost every-
where we went!

As we had already made arrangements to
dine at the house of the nephew of CNSBB,
we realized we had a full evening in front of
us. Punctually at 7.30 Mr. Soumet, CN2BS,
and about a dozen of the radio amateurs ar-
rived at the hotel, and I was introduced to
the President of the Moroccan Amateur Radio
Club—M. Mohamed Hamidallah, CNSAF—
who, on behalf of the radio amateurs of
Morocco presented me with a beautiful bronze
and also a silver buckle, of a type much used
in the South of Morocco. This was not only
a charming gesture but a very handsome pres-
ent but, above all, it gave me the opportunity
to meet the radio amateurs of Casablanca who
have recently completely re-organized their
Society and are starting in earnest to rebuild
the local Society which had become more or
less defunct.

Next day the change-over took place at
Casablanca and we proceeded rapidly to Mar-
rakech.

The area between Casablanca and Marra-
kech is a rich agricultural area in which enor-
mous acreages of wheat and other cereals are
grown. Here, we saw the local inhabitants
ploughing these fields with a single furrow
plough usually made of wood, drawn by a
camel or a mule or two mules or a horse, and
a donkey, or whatever it was.

And so we arrived at Marrakech where 1
immediately called on my very good friend—
CN8BB—Roger Davize, who had been in
Morocco since 1917, got interested in radio
more or less professionally in 1923 and has
had his amateur license since 1937 when he
lived in Casablanca. Now he operates from
the French Consulate in Marrakech.

He runs an SB10 to a home made 813 final,
an NC300 and a Moseley Triband beam. He
is probably one of the most active of the
Moroccan amateurs.
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At supper at Manolos. Mr. Peycelon, CNBAV, Mrs.
Peycelon, CN8BS and XYL, G3BID and CN8BB.

We spent some time in Marrakech visiting
the famous souks, the beautiful Dar Si Said
Museum, ex palace, and—for the first time on
my many visits to Marrakech, the Bahia Pal-
ace was open to view by the public—a really
beautiful palace.

CNSBS, Jacques Dupre—one of my very
best friends in Marrakech—had arranged to
come with us over the Tizn-Tichka Pass (over
7000-ft) down to Ouarazate to show us the
beauties of the Dades Valley.

In Ouarzazate again we met many friends.
Thanks to CN8BS we had previously been in-
troduced to M. Piallet, who is Headmaster of
the local secondary school whose number of
pupils has risen from 150 to 350 in two years.
We were privileged to visit the school and to
see the exercise books of the pupils. While
the buildings are not impressive; (it is an old
barracks used as a school), the standard of
education certainly is, and we were very much
impressed by the high standard in all the va-
rieties of modern subjects taught in this school,
particularly when it is borne in mind that the
majority of the children are Berbers: their
natural language is Berber and before educa-
tion can really begin they have to learn both
Arabic and French since the Berber language
is not normally a written language.

The keenness of the pupils to learn and the
energy and dedication of the teachers was a
revelation.

We lunched with one of the teachers and
his wife—who also teaches—who gave us a de-
licious meal: We dined with M. Paillet who in-
cluded an unusual Moroccan dish—Beef cooked
with prunes!

On another occasion we were invited by
CNSBC—Brahim Sidate, who is one of the
Moroccan operators trained by CN8BS who
now operates professionally in Ouarzazate, as
well as having his own station. He and his
charming wife entertained us in true Moroc-
can fashion. The first dish was—Two rabbits
cooked with almonds and raisins—completely
delicious, and then followed the famous kous-
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kous which takes about 5 hours to prepare,
and which his wife had been busy preparing
all day. What looks like rice is not rice. It is
small granules of different types of flour mixec
by the cook immersing her hand in water and
then gently rubbing it over the board coverec
with three kinds of flour until the flour be-
comes little globules the size of grains of rice.
This was used as the base on which to cook
chickens with raisins, almonds and currants.
These are not the battery fed, factory pro-
duced, hygienic, tasteless chickens. The chick-
ens which fend for themselves eat whatever
they can find and are really deliciously fla-
voured. All this, including the rabbits, was so
beautifully cooked that it falls to pieces and
knives and forks are not used. You merely
take a piece of the rabbit or the chicken, pull
it off and eat it. In the case of the kous-kous,
this demands a certain skill. One should insert
one’s hand well into the rice-like flour to get
the moist part from under the chicken and
then by gradually tossing this in a circular
motion in one’s hand, it gradually becomes a
ball preferably centered on a raisin, or a piece
of onion, and if one is sufficiently dexterous
one is able to flick this ball straight into one’s
mouth. Needless to say we were not expert
and caused great amusement to our Moroc-
can hosts who tried to teach us the method
of making the ball of kous-kous.

The excursion up the Dades Valley was
most exciting. The melting snows of the Atlas
Mountains have, in thousands of years, cut a
narrow, deep gorge into the mountains, and
after passing through this gorge—about 1,000-
ft deep and only a few yards wide the river
waters a fertile valley in which apricots, al-
monds, dates, etc. flourish.

Here the style of architecture is peculiarly
beautiful as they have built the type of village
called Ksar, or Kasbah. There are made of
mud and are often beautifully decorated but
perhaps the most striking thing is their eye
for proportion.

And so we returned to Ouarzazate.

Next day something extraordinary hap-
pened—extraordinary for the Moroccans but
not for us. It rained! No rain had been seen
in Quarzazate for two years. The day it rained
was to have been the Market Day, and we
were looking forward to the market at Ouar-
zazate but when it rains in Ouarzazate there
is no market day. We were somewhat sur-
prised that the Market Day was called off
owing to the rain until the locals reminded us
that in England cricket matches are cancelled
by the rain; in America baseball matches are
cancelled by the rain, everywhere tennis is
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cancelled by the rain, so why not the Market
Day.

We returned again to Marrakech to meet
our numerous friends, and so gradually home-
ward over the rich agricultural area where we
again saw the camels and the donkeys, the
mules and the horses slowly ploughing the
fields. Obviously this method of ploughing is
so slow that it is not possible to plough all
the available fertile land. Far from it. Only a
small proportion is actually ploughed.

This led to the comment by us, as Euro-
peans, whether it would not be better if these
people had tractors and multi-furrow ploughs.
Could they not produce much more wheat?

In America today a subsidy is paid to
farmers who do not sow wheat, who restrict
their acreage of cotton and on several other
commodities payments are made by the Gov-
ernment in order to prevent an increase In
the cultivated area. In France the Govern-
ment pays a subsidy for tearing up vines.

Is it really more sensible to spend large
sums of money on tractors, large sums of
money on ploughs, and then have to pay out
further large sums of money to persuade peo-
ple not to use them?

Here there is less danger of the over-pro-
duction which the West suffers. They can
only plough a certain acreage in the day—
quite enough to feed the local population but
not enough to produce a serious surplus prob-
lem.

This is not to suggest that the single furrow
wooden plough should be introduced into the
wheat lands of the United States but it is to
question whether in our so-called Western
civilization we are right to pursue increased
production until we achieve chronic over-
production, only to have to give subsidies to
prevent further over-production. It is to sug-
gest that there is a balance between the in-
sensate urge to over-produce which now
seems to dominate Western minds and the
older conservative continued use of primitive
methods. Would it not be better if we were
to devote a little more time, above all a little
more thought, to the question of a balanced
civilization rather than the blind pursuit of
over-production, followed by the energetic
pursuing of a sales campaign to cope with the
accumulated surplus?

The failure of the Russian wheat crop has
certainly helped the United States to dispose
of a large amount of her surplus wheat but we
should not let this obscure the main issue
which is—do we want to insensate over-pro-
duction followed by insensate sales campaign,
or a balanced civilization? . . . G3BID



Fred Blechman K6UGT
23958 Archwood Strect
Canoga Park, Californio

The Pot-Box

How many times have vou had to hunt
through your junk box luukmg for a potenti-
ometer of just the right value for a breadboard
circuit? Finally, finding one you hope will do,
you precariously perch the pot on the work-
bench and gingerly attach it to the circuit
with clip leads. Then, ever so gently (for
fear of upsetting the whole rat’s nest of wires)
you rotate the potentiometer shaft. Somet:mes
this takes a screwdriver and three hands, but
somehow you manage. After trying two or
three different potentiometers, you finally find
one that’s the proper range, and set it to the
position that gives the desired circuit effect.
Now vou'll probably want to replace the po-
tentiometer with a fixed resistor—but what

value? Out comes the ohmmeter and more
lead maneuvering.

Well, with the “invention” of the Pot-Box,
many of the difficulties just described are
eliminated. Essentially a Potentiometer Sub-
stitution Box (much like familiar resistor and
capacitor substitution boxes) the Pot-Box
contains six decade-valued potentiometers,
each wired to three binding posts on the front
panel. Each pot has a knob; a pointer and

calibrated scale (not shown in the photos)
be added,

could easily instead of using an

Fig. 1. First version of the Pot Box. It contains six
potentiometers: 10 ohms, 100 ohms, 1000 ohms,
10k, 100k, T M., All are linear taper.

Fig. 2. The second Pot Box has calibrated dials.

ohmmeter to measure the resistance of the
potentiometer at the given position.

In use, the 5-way binding posts allow wires,
clip-leads, lugs, banana plugs and probe tips
to be connected to either the clockwise-in-
creasing or clockwise-decreasing resistance
terminals of the individual potentiometers. As
shown, center-to-left terminal results in clock-
wise-decreasing resistance (which is increas-
ing current in most circuits). Although each
potentiometer is separate, series and paralle]
mterconnections can be made at the binding
posts to obtain odd tapers (rate of change
in resistance with rotation) and in-between
potentiometer values.

Construction of the Pot-Box is straightfor-
ward. The author’s first unit ended up too
cramped, so a larger bakelite instrument case
and panel are recommended. Bakelite is sug-
gested, since it eliminates the need to insulate
each binding post from the panel. An even
larger box, perhaps with a masonite panel,
might be used if you intend to add calibrated
scales, which should show both clockwise-
increasing and clockwise-decreasing values as
determined by your best ohmmeter. Common
2-watt potentiometers were used in the model,
but if you so desire, higher rated units may
be used.

The convenience of the Pot-Box is hard to
appreciate until used. Since being built, it
has found repeated use at the author's work-
bench, from checking meter movements (use
the Pot-Box in series with a battery and a
known good milliameter. Start with a high
value pot and work down), to establishing
proper transistor biasing resistor values. In
critical circuits, where a resistance substitu-
tion box jumps the gap, the Pot-Box is worth
its weight in Green Stamps! Modest in cost,
modest in size, and modest in effort. the Pot-
Box is real robust in usefulness.

. K6UGT
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* INTERNATIONAL

A e

THE AMATEUR WHO SELECTS

CRYSTALS

INTERNATIONAL CRYSTALS FOR HIS

COMMUNICATION GEAR PROBABLY KNOWS THESE IMPORTANT FACTS:

Every amateur crystal is manufactured
by the same skilled craftsmen who make
International commercial crystals.
International crystals are the product of
a continuing research and development
program.

International crystals are designed and
manufactured to operate under all types
of field conditions . . . fixed or mobile.
International crystals are used in all
major makes of commercial two -way
radio equipment,

B International customers include broad-
cast stations, airlines, military services,
Civil Air Patrol, taxicabs.

International crystals and electronic com-
ponents are used in the United States
missile and space research program.

All International crystals are guaranteed
against defective materials and work-
manship for an unlimited time when
used in equipment for which they were
specifically made.

Whether you're an amateur building your first transmitter or an engineer with special
crystal requirements, you can look to International for precision frequency control.

KEEPING YOU ON FREQUENCY IS OUR BUSINESS!

INTER

CRYSTAL MFG. CO., INC.

18 NO.

R

NATIONAL

LEE -« OKLA. CITY, OKLA. 73102
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Write today for a free catalog of International
precision made crystals and quality electronic equipment.

International Crystal Mfg. Co., Inc.
|8 North Lee

Oklahoma City, Oklahoma 73102
Rush Free Catalog

NAME " Sl Y

ADDRESS

CITY STATE 21P
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John Sakellakis W8GXU
2339 S. Taylor
Cleveland Heights, Ohio

A Signal Generator for the RTTY Man

(And for the AM and SSB man as well)

The serious RTTY experimenter is often
plagued by lack of consistent signals on the
air with which to test and adjust experimental
terminal unit circuits., If one is blessed with a
model 19, he can punch a test tape, feed it to
an AFSK and he has a signal. But having only
a model 15, I soon developed a tired arm from
shifting the audio generator back and forth,
from the mark to the space frequency. This
being the age of automation, I came to the
conclusion that there should be a better way.

The “conclusion” is shown in schematic form
on Fig. 1. Basically it is a free-running multi-
vibrator, modified to produce true square wave
on its collectors. Each collector keys an audio
generator, set to the mark and space frequency
respectively. To simulate QSB on the air, the
output of each audio oscillator is made vari-

34

able. To simulate interference, each oscillator
can be turned on continuously. This feature
makes the unit useful in SSB and AM trans-
mitter modulation checks. The tones are very
clean sinewaves, at over one volt out. And
just so the unit does not collect dust after that
“perfect” terminal unit is built, it can be
changed to an AFSK simply by “slaving” the
multivibrator to the machine’s kevboard
switch.

Circuit description

The collectors of the multivibrator vary in
voltage from about ground potential to full
supply voltage, with the on and off period each
set to near 22 milliseconds. When a collector
is at supply voltage, it feeds forward bias to its
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KEYBOARD | 2NI1302 Z2N29 26 00K
INPUT = OUTRPUT
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22K i 0K
SR 5K
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Fig. 1. This schematic of the RTTY Signal Generator shows the simple circuitry. The two 2N1302's form
a multivibrator which alternately turns on the two audio oscillators.

oscillator turning it on. The audio oscillator short from base of Q1 to ground. With the
transistors are high quality but inexpensive base shorted, the collector of Q1 is at supply
silicon transistors in a Colpitts circuit. The potential. The 2125 cycles per second (mark)
popular 88 mh telephone loading coils are oscillator is now on. With the collector of Q1

used in the audio tuned circuits. The oscillator  at supply potential, Q2 receives base current

outputs feed a 5 K overall output control. dropping its collector to near ground potential.
The bases of the multivibrator transistors The 2975 cycles per second (space) oscillator
can be switched to give either free running or is lacking base bias and is therefore off.
“slaved” operation. In the “slaved” or AFSK When printing, the keyboard circuit opens
mode, the free running multivibrator is con- while forming the space part of the code.
verted to a variation of the Schmitt Trigger. When the keyboard opens, the base of Q1 re-
The machine keyboard is plugged into J1. The ceives bias through the 15 K resistor, and the
keyboard is normally closed resulting in a collector of Q1 drops to ground, removing

This view shows the vari-
ous controls and the
method of construction.
The two 88 mh toroidal
coils are in the center of
the circuit board.
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base current from Q2, whose collector now
rises to supply voltage. The 2975 cycles per
second oscillator is now on while the 2125
cvceles per second oscillator is off,

Construction

Most of the parts except the controls and
jacks were assembled on a perforated fiber
board, and then mounted in a 4”7 x 5” x 7"
Minibox. The 9 volt transistor radio battery
which powers the whole unit at a drain of
only 4 ma, is mounted on a clip on the rear
of the box. The front panel is lettered and
given several thin coats of clear acrylic spray.
The lettering gives the unit that almost manu-
factured look.

Adjustment

If care is used in wiring, the only adjust-
ments needed will be to set the oscillators to
frequency. The best way to do this is by use
of a digital counter, but an accurately cali-
brated audio oscillator will do in a pinch. The
oscillators are each turned on continuously
and small fixed capacitors (Cpd) are added
across each tuned circuit to bring it to fre-
quency. Small ceramic capacitors can be used
for padding to frequency.

The multivibrator timing will be in the ball
park if the components used are those indi-
cated on the parts list. Accuracy here is not
paramount. Anything close to 22 milliseconds
by 5 milliseconds will do.

Uses of the generator

When this unit is completed, you have a
very useful tool to aid you in pertecting ter-
minal units, No longer is one dependent on
an off the air signal, and yet all the variations
of a real signal can be duplicated by this unit.

Normally, the machine is off. The keying
magnet coil is wired to the experimental ter-
minal unit with a small (10 ohm) series resis-
tor. An oscilloscope is placed across the 10
ohm resistor and monitors current through the
magnet coil. The results of any changes in ter-
minal unit circuitry can now be monitored on
the scope.

By turning one or both oscillators on con-
tinuously, the unit can be used as AM or SSB
generator. The clean sine wave output can be
quite handy in spotting distortion in trans-
mitter stages.

And, of course, by plugging in the key-
board, vou have an AFSK to modulate a VHF

is i.*:' ---.. . .._# p :
44 WiFullecton Ave.} | transmitter directly.

.. . W8GXU
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Frank Whitmore W2AAA
223 W. Holly Avenue
Pitman, N.J.

“This I1s Fine Day”

Hamdom thrilled all over again the night
three amateurs bridged the Atlantic and
worked intercontinental DX for the first time.
It happened forty-two years ago. At the time,
every continent heard American signals and
Americans heard some of the Europeans. Yet,
no one could make a contact. Finally a
Frenchman suggested experimenting on a
lower wavelength. Down went the barrier
and the famous Franco-American “two-way”
crossed the sea.

Following the success of the second Trans-
Atlantic tests in December 1921—both Ameri-
can and Canadian signals “got across”—the
American Radio Relay League dreamed of in-
tercontinental ragchews and a world-wide net.
Hams, fired with new enthusiasm, set out to
oblige. But, when QSOs continued to elude

The pushpull-parallel transmitter Fred Schnell used
at 1MQ for the historic intercontinental amateur

QS0.
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everyone, the ARRL announced the third
Trans-Atlantic test for December 1922.

This time the Europeans transmitted too.
In a two-part program, Europe listened for
North American signals during the first half
and Americans and Canadians stood-by for
the second. How close the League’s “dream”
lay to fulfillment quickly became evident when
European amateurs snared scads of United
States stations during the American 1200-mile
qualifying trials alone. Later, when the test
came off, American signals descended on Eu-
rope like crows onto a corn field. And, for the
first time, America copied signals from two of
the countries on the “other side.”

Spurred by the unqualified success of the
third Trans-Atlantic test, the ARRL scheduled
a fourth for twelve months later. Again amateur
excitement flamed fever high. But the fire
died down before the fourth ever materialized.
One month before, two New Englanders
worked the same French station on the same
night. In a message to America the French-
man said, “This is fine day!” How true! It
brought the harmonically related wavelengths

to amateur radio and ushered in the era of
world-wide DX.

DX fever

Ham enthusiasm rocketed sky-high follow-
ing the outstanding success of the third Trans-
Atlantic test of December 1922. Every United
States district got across. British hams heard
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The “pile-of-junk” receiver Schnell used to receive 8AB’s transmissions.

161 Americans and Canadians; French and
Swiss amateurs, 239. And, for the first time,
French and English signals spilled over the
Atlantic onto American soil. All in the 200-
meter range. “Why then,” asked the amateurs,
“no contacts? What elusive secret holds back
QSOs?”

Pacific DX seemed easier. Daily, new rec-
ords came to light. Amateur 6ALE in Reedley,
California, pushed his signals into 1-land and
believed he set a CW record. (1ES in New
England copied him on 208 meters for several
minutes). 6ZAC in Wailuku, Maui, Hawaii,
then startled hamdom with a list he sent to
ARRL showing 5-, 6-, 7-, and 9-district sta-
tions he copied regularly. Some 6’s and 7’s
found conditions so excellent they broadcasted
messages ° blindly” to 6ZAC. Providing har-
monic QRM from NPM’s arc transmitter at
Honolulu staved weak, they received acknowl-
edgement of their transmissions either by cable
or mail.

Now a buzz of comment disproved 6ALE’s
claim to a record. Complainants cited 6XAD’s

Deloy at his operating table with Grebe 13 receiver
on the left.
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performance from Avalon, Catalina Island,
California. He not only repeatedly copied sta-
tions up and down the Atlantic seaboard and
put his signals into their territory, he worked
many of those he heard. And he didn’t use a
kilowatt either. Four Western Electric VT-2
tubes made up the transmitter and only a de-
tector and two audio stages the receiver. Nu-
merous 8's in New York state roared from the
earphones with such volume 6XAD copied
them 100 feet awav. 3AQR at Hershey, Penn-
sylvania, worked him just about any time he
pleased as did 3ALN in Washington, D.C.;
8JL, Cleveland; and 9AJA in Chicago. But to
cap the lot, word arrived from “down under”
that Sidney, Australia, heard 6XAD’s signals
too.

About this time relaying showed it could
hold its place in the crowd also. On the spur
of the moment one night, ARRL headquarters
at Hartford, Connecticut, originated a message
for Hawaii and sent it out over their station
IAW. It read, “What time is it there?” In
four minutes and eighteen seconds they knew.
“Eleven thirtv-five.” A new record. From Hart-
ford to Sleepy Eve. Minnesota, to Hawaii; and
back over the same route. Ten thousand miles
in just over four minutes. With such perform-
ance how much longer could intercontinental
QSO’s hold out?

In Europe, DX fever prevailed too. But
methods differed. Where United States hams
built sturdy, professional rigs and concentrated
on relaving, the “Continental crowd” stuck
more to breadboards for easy experimenting.
Nevertheless, they all aimed for the same
thing — intercontinental QSOs. Not corralled
between 150 and 220 meters like the Ameri-
cans, many foreion hams experimenled on the
shorter waves. One of these experimenters,
[Leon Deloy, operated on various short wave-
lengths from his home at 55 Boulevard Mont
Boron, Nice, France. Night and day a 45 me-
ter signal poured forth in his shack from 435
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The QSL card Fred Schnell, 1MO, sent 8AB after
receiving his signals November 25, 1923.

miles away. Deloy possessed a wvast back-
ground of experience with the higher frequen-
cies through his work with the French govern-
ment communications activity. Operating
under the call 8AB, his 900-mile shortwave
contact with Scotland stood as a record of the
day.

During the third Trans-Atlantic tests, only
SAB and two Englishmen, 2FZ and 5WS,
managed to force their signals across the At-
lantic to America. However all arrived weak.
Following the tests, Deloy dropped back from
190 meters to the shortwaves where signals
seemed to “go places” with less effort. England
immediately confirmed his 100-meter signals
loud and clear. Continuing to operate in this
area where his confidence lay, where bound-
aries of nations disappeared, and where confu-
sion reigned from lack of national prefixes, De-
loy pondered the weakness of his one kilowatt
signals in America. Why did American signals
come in so loudly? Many boasted only flea
power. Determined to find out, he booked pas-
sage for America.

Already familiar with America from his
World War 1 stay three vears before in the
service of the French government, France's
leading amateur timed his visit to coincide
with the 2nd National ARRL Convention held
in Chicago September 12 to 15. Delighted to
see such a distinguished visitor, ARRL officials
asked him to speak. They knew the interest
his monthly QST column held for the group.
Equally conversant in English or French, De-
loy explained the tendency of French ama-
teurs to experiment rather than relav. and in-
formed the gathering that the fourth Trans-
Atlantic tests just three months away would
find three new French kilowatts vying to reach
American ears. To the honor of “first French
station to hurdle the Atlantic,” Deloy vowed
to increase 8AB’s renown by winning out over
competition and participating in the first inter-
continental QSO.
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Deloy talked with as many hams as possible
at the convention to learn all he could of
American methods. Later, he visited a number
of the leading amateur stations. His visit lasted
one month. Back on the east coast, 8AB and
Fred Schnell, ARRL’s Traffic Manager, agreed
to conduct tests as soon as possible to try to
establish the first intercontinental contact. De-
loy promised to wire 1MO when ready. Before
sailing, SAB dropped in on John Reinartz at
South Manchester, Connecticut. There 1XAM's
tuned feeder system immediately captured his
interest. Tuning equalized the current in the
antenna and counterpoise decreasing the input
power and raising the efficiency. Intrigued,
SAB departed for France determined to adopt
the idea as soon as he got back.

Over the waves

Deloy’s cable to Schnell started things hum-
ming in 1MO’s shack. “WILL TRANSMIT
ON 100 METERS FROM 9 TO 10 PM EST
NOVEMBER 25— DELOY”. Out came the
American Beauty soldering iron. Amid acrid
fumes of heated rosin mingled with sweat,
Schnell raced against time. The receiver
needed some redesign. Peaked for reception
in the amateur 150- to 220-meter range,
Schnell felt it inadequate for the lower wave-
length. Soon a new front end replaced the old.
Otherwise, the set remained much as it was:
a couple of cardboard tubes with a few turns
of wire in an ordinary tickler circuit, a four-
plate condenser, and a detector followed by
one audio stage all spread out across an open
breadboard. In the words of some ARRL offi-
cials at the time, “Just a pile of junk.”

On the night of November 25th, Schnell and
QST Editor, K. B. Warner, sat in the heated
sun parlor of their shared home at 282 Fern
Street. West Hartford, Connecticut. Qutside
snow lay on the ground. The remodeled, non-
descript receiver spread before them already
tuned to 100 meters. A clock indicated eight

One of Leon Deloy’s experimental shortwave set-
ups. Note 250 watt French tubes.
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Power Supplies Tailored for
Optimum Performance

of the 753.

Model 751 Solid State AC
Supply/Speaker Console.
Matching table-top companion
unit. Built-in PM speaker.
Kit $79.95 Wired $109.95

Model 752 Solid State Mobile
Supply.

For use with 12 volt positive or
negative ground systems. Fully
protected against polarity re-
versal or overload.

Kit $79.95 Wired $109.95
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NEW EICO 753 SSBIAM/CW TRI-BAND TRANSCEIVER

Build the finest of SSB/AM/CW tri-band transceivers with 200 watts of
SSB punch and every wanted operating facility, plus the extra reliability
and maintenance ease inherent in kit design. Assembly is made faster and
easier by VFO and IF circuit boards, plus preassembled crystal lattice
filter. Rigid construction, compact size, and superb styling make this rig
equally suited for mobile and fixed station use. The new EICO 753 is at
your dealer now, in kit form and factory-wired. Compare, and you will find
that only the 753 has all these important features:

® Full band coverage on B0, 40 and 20 meters.® Receiver offset tuning (up
to =10kc) without altering transmitter frequency.® Built-in VOX.m Panel
selected VOX, PTT & STANDBY.m High level dynamic ALC to prevent
flat-topping or splatter and permit the use of a linear amplifier.m Auto-
matic carrier level adjustment on CW and AM.m Dual ratio ball drive per-
mits single knob 6:1 rapid tuning and 30:1 vernier bandspread (over 10
degrees of scale).® Position of hairline adjustable on panel® I[lluminated
S-meter/PA Cathode Current Meter and tuning dial.®m Fast attack, slow
decay AGC.® Grid-block break-in CW keying® Product detector for SSB
and CW, triode detector for AM.® TR relay with auxiliary contacts for use
with high power linear amplifier. ® |ncludes mobile mounting bracket.

ADDITIONAL SPECIFICATIONS

FREQUENCY COVERAGE: 3490-4010kc, 6990-7310kc, 13890-14410kc. SSB EMIS-
SIONS: LSB 80 and 40 meters, USB 20 meters. RF POWER INPUT: 200 watts SSB
PEP and CW, 100 watts AM. RF POWER OQUTPUT: 120 watts SSB PEP and CW,
30 watts AM. OUTPUT Pl NETWORK MATCHING RANGE: 40-80 ohms. SSB GEN-
ERATION: 5.2 Mc crystal lattice filter; bandwidth 2.7kc at 6db. STABILITY: 400 cps
after warm-up. SUPPRESSION: Carrier-50db; unwanted sideband-40db. RECEIVER:
Sensitivity Tuv for 10db S/N ratio: selectivity 2.7kc at 6db; audio output over 2
watts (3.2 ohms). PANEL CONTROLS & CONNECTORS: Tuning, Band Selector,
AF Gain, RF Gain, MIC Gain with calibrator switch at extreme CCW rotation, Hair-
line Set (capped), Mode (SSB, AM, CW, Tune), Function (Off, Standby, PTT, VOX),
Carrier Balance, Exciter Tune, PA Tune, PA Load, Receiver Offset Tune, MIC
input, phone jack. REAR CONTROLS & CONNECTORS: VOX Threshold, VOX
delay, VOX sensitivity, Anti-VOX sensitivity, PA Bias adjust, S-Meter zero adjust,
power socket, external relay, antenna connector, key jack, accessory calibrator
socket, METERING: PA cathode on transmit, S-Meter on receive. SIZE (HWD):
S'e" x 144" x 11". POWER REQUIREMENTS: 750 VDC at 300 ma, 250 VDC at
170 ma, -100 VDC at 5 ma, 12.6 VAC at 3.8 amps.

The Model 753 is an outstanding value factory-wired at $299.95.

For FREE Catalog and 753 Spec.
1’%‘--.‘1‘. 39th Ave., Flushing, N. Y. 1
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Part of Deloy’s log book record of the famous in-
tercontinental QSO. Note the “A’ before 1MO
and 1XAM used by him to designate American
stations. International identifying prefixes didn‘t
go into effect until January 1, 1929,

fifty-two. They waited. Faces tense with anxi-
ety and expectation, they watched the remain-
ing minutes tick by. Now only five . . . three
.« . two . . . With fifteen seconds to go, they
unconsciously bent forward concentrating on
the background noise coming from the loud-
speaker.

At Nice, France, a city back from the Medi-
terranean sea with mountains in the distance,
the climate of Miami, Florida, prevailed. In a
few minutes the clocks would strike three.
Above a certain three-story house an inverted
“L” four-wire-cage flat-top swaved slightly in
the night breeze stretched tightly between 8-
foot spreaders 76 feet above ground. A 46-
foot-long two-wire lead-in slanted down from
one end and disappeared into a lichted third-
story room. Completing the radiating system,
a cage counterpoise three feet in diameter ex-
tended nearly under the antenna from the
radio room to a terminus six feet above
ground. Inside the room, his features bathed
in the soft glow from a pair of 250-watters.
Leon Deloy sat at the operating table his hand
pﬁised above the key. He waited for 200 GMT
sharp.

Before him spread a breadboard transmitter
patterned after the modified Hartley of John
Reinartz. However, in place of the single 50-
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watt tube used at 1XAM, Deloy used a pair of
S.LLF. 250-watt French tubes in parallel. The
plate to filament resistance of a French 50-
watt tube served as a grid leak—a suggestion
of another American amateur, T. Appleby. To
the right of the transmitter lay the high volt-
age power supply. Four transformers, with
primaries in parallel and secondaries in series,
raised Nice's 110 volt 25-cycle house current
to 5000 volts and socked the oscillator plates
with raw a-c.

The receiver sat at Deloy’s left. A Grebe-13.
This- special amateur receiver contained one
stage of tuned r.f. loosely coupled to a detector
and tuned from 80 to 300 meters. In addition
to this professional job, Deloy possessed other
receivers including an experimental superhet.
As he watched the final seconds tick by, he
wondered if tonight’s attempt would bring
success. A previous try with 1CKP of Con-
necticut from January 26 to February 3 the
past winter, failed. One second left! The hand
over the key moved. Lights in the shack
dipped and a loose lamination buzzed.

Promptly at 9 PM a strong, fluttering gargle
snapped the tension at 1MO. Readability ex-
tended to twenty-five feet. Deloy, or some lo-
cal? Impatiently Schnell and Warner waited
as the operator slowly sent. ARRL came
through first followed by the cipher group
GSJTP. Then all doubt vanished. The calling
station signed 8AB French! Deloy sent for one
hour, A call from 1MO to John Reinartz de-
termined that 1XAM received the French-
man’s signals equally well. There two stages
of audio behind a Reinartz tuner produced
room volume from a loudspeaker. Schnell ca-

bled Deloy the good news.

Encouraged by Schnell's cablegram, SAB
sent two messages “blind” the next night. One
conveyed most hearty greetings from French
to American amateurs; the other proposed try-
ing a “two-way" near 100 meters the follow-
ing night. The second message fostered a bee-
hive of activity at 1IMO and 1XAM. One
hundred meters lay outside the amateur band:
to transmit on that wavelength required a spe-
cial license. Could they get one in time?

Schnell cabled S8AB acknowledgement of both
messages. The next day he and 1XAM dashed
to Boston to plead their case with the Radio
Inspector. Both emerged with a temporary
ticket. Back at their stations, Schnell tuned to
110 meters and Reinartz settled on 115. Ready
at last, they nervously awaited the transmis-
sion from France.

Deloy didnt keep them waiting. At 9:30
PM his 3-ampere signals pounded in again as
he called America for one hour and sent two
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more messages. Then he signed asking for a
QSL. Schnell pressed his key. One and a half
amperes surged through balanced feeds. One
excited the six-wire cage antenna twelve inches
across and 70 feet high; the other, a six-wire
counterpoise with the wires tanned out at one
end, Behind the 120-cycle note, four 50-watt-
ers operated in a self-rectified, pushpull-paral-
lel circuit with 1500 volts on the plates. Five
kilocycles away, Reinartz transmitted too. If
one couldn’t get across, perhaps the other
would. Schnell finished his long call and
signed 1MO. Tension soared.

Deloy came right back. Asking Reinartz to
QRX, he sent the following to Schnell: “R R
QRK UR SIGS QSA VY ONE FOOT FROM
PHONES ON GREBE FB OM HEARTY
CONGRATULATIONS THIS IS FINE DAY

. 7 A few messages followed then some
rag-chewing with the Frenchman by Wamer,
Reinartz, and Schnell. Finally, as daylight
broke in southern France. transmitter trouble
developed at 8AB and Deloy hurriedly left the
air.

Conclusion

The 3400 mile S8AB-1MQ/1XAM contact
awakened American hamdom to the value of
shortwaves. As more and more amateurs lis-
tened on 100 meters, 8AB’s range extended to

Leon Deloy or the streets of Nice, France, 41 years
after the famous Franco-American QSO.

JANUARY 1966

l‘l.

s h:\
¥

L

WARHEX |

California then on to the countries “down un-
der”. Western hams in the United States who
already received 200 meter “heard” reports
from as far away as New Zealand, envisioned
the shorter waves transforming these reports
into intrigning QSOs. Now American amatears
shouted for what they wouldnt use a few
vears before. The resultant clamor, with full
ARRL support, fell on friendly Government
ears, On July 24, 1924, the Department of
Commerce reduced the existing band from
290 to 200 meters and assigned the harmoni-
cally-related bands to the hams.

As Americans hams became active on the
new bands, contacts soon jumped national
boundaries and ran into the same difficulty
Deloy experienced some time before—identifi-
cation. A 2AB might operate in Spain, France,
or the United States. Deloy solved the prob-
lem by writing initials ahead of the call. In
his log book “G” stood for Great Britain and
“A” for America. Later, “intermediates” be-
tween calling and called stations helped. But
the problem stayed unsettled until January 1,
1929, when prefixes agreed to at the Wash-
ington International Conference went into
effect.

Today, Fred Schnell operates from Florida
under the call W4CF. Leon Deloy whom a
Canadian once called “the father of short-
waves”, remains inactive in Monaco land-
locked by a Principality law that forbids trans-
mission outside the country. Reinartz, whose
transmitter circuit all three stations used, in
later vears operated KB6BJ in California until

he became a silent kev October 5. 1964.
..« « WZAAA
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Transistor Meter Amplitfiers

Sensitive meter movements are the backbone
of all accurate electronic measurements but
their expense limits their use to all but the
most costly instruments. If you have priced a
0-25 or 0-50 microampere meter in the past
few years you know why inexpensive meter
amplifiers are useful. At one time sensitive
meters could be obtained quite inexpensively
on the surplus market, but nowadays even sur-
plus meter prices are prohibitive.

With transistors it is quite easy to build a
meter amplifier that is inexpensive, portable,
and extremely sensitive. Depending on the
planned usage, several types of amplifiers are
available which are suitable for this purpose.
These circuits vary all the way from the most
simple to the quite exotic. Of course, the sim-
ple circuits are limited; the more sophisticated
circuits allow for such things as gain control,
linearity and meter zeroing. In most cases drift
in a properly designed unit will be negligible.

Most amateurs are familiar with the simple
meter amplifier circuit shown in Fig. 1. This
arrangement has been used extensively in tran-
sistorized “grid-dip” meters and other units
where only relative readings are of interest.
In this circuit the only components are a tran-
sistor and its associated battery; you can’t get

Fig. 1. Simple meter amplifier.

4+

much simpler than that! Admittedly, this cir-
cuit is very limited and suffers from several
serious disadvantages. Probably foremost
among these limitations is that the gain is dic-
tated completely by the transistor. Further-
more, if the transistor is chosen without a little
forethought, meter drift may become very
serious. For this reason, a silicon transistor
with extremely small reverse leakage should be
used. Linearity may also be a problem in some
applications, but where only relative readings
are of interest, this may usually be neglected.

A more generally useful transistorized meter
amplifier is shown schematically in Fig. 2.
This bridge type circuit overcomes the major
disadvantages of the simple circuit by the ad-
dition of three resistors. The gain control and
the transistor form one leg of the bridge while
the zero control forms the other. Since the
circuit is essentially a voltage amplifier, gain
is easily controlled as is linearity. In the simple
circuit previously described, the gain was dic-
tated by the current gain of the transistor, but
in the bridge arrangement almost any desired
amount of gain may be obtained by the proper
choice of resistances.

In the bridge circuit a small current at the
transistor base is amplified by the transistor to
a larger current in the collector; the increase
in collector current reduces the voltage at the
collector and unbalances the bridge. The
amount of unbalance is indicated on the milli-
ammeter. Since the voltage gain of a transistor
circuit is proportional to the collector load re-
sistance, this circuit may be adjusted to nearly
any specified gain. Because of its shunting
effect, the optimum value of zero adjusting re-
sistance is determined by circuit gain.
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It is not absolutely necessary to use the
2N3392 transistor shown in the diagram, but
other transistor types will likely require differ-
ent resistance values. This particular transistor
was chosen on the basis of cost (69¢) and low
leakage current (0.1 microampere at room tem-
perature). Silicon transistors are recommended
for this circuit because they are less suscepti-
ble than germanium to the effects of temper-
ature.

As shown in Fig. 2, the gain of this circuit
may be varied to almost any desired amount.
In the most sensitive arrangement (gain of
75-100) a one milliampere meter movement
may be used to measure a full scale current of
ten microamperes. This is sensitive enough for
nearly any application; if used in a voltmeter,
this corresponds to 100,000 ohms per volt.

One small word of caution should be ex-
tended concerning the choice of a meter move-
ment. A good name brand meter should be
used if at all possible. Most of the cases of
nonlinearity associated with this circuit have
been traced to inexpensive meters. The low
cost Japanese meters are particularly bad in
this respect; scale nonlinearities on the order
of 20% are not unusual, at least on the units
I have tested. Of course, it’s like anything else,
you pay your money and take your choice.

Adjustment of this circuit is simplicity itself.
With no input, turn the circuit on and adjust
the zero gain control so that the needle is off
the pin. Use a little care during this initial
operation because the circuit will probably be
extremely unbalanced. The use of a small
shunting resistance or “meter protector” is rec-
ommended in the initial phases of zeroing to
prevent damage to the instrument. After the
initial zero is obtained, each time the gain
potentiometer is changed it is necessary to re-
zero the circuit.

The meter is calibrated by applving a known
current to the base of the transistor and alter-
nately adjusting the gain and zero controls
until the desired full scale reading is obtained.
For instance, 10 microampere amplifier could
be calibrated with a 1 megohm resistor in
series with the transistor base and a 10 volt
battery. This arrangement would provide 10
microamperes full scale. To check linearity, a
2 megohm resistor (5 microamperes) should
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Fig. 2. Bridge type meter amplifier.
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Fig. 3. Null amplifier,

provide a half-scale reading.

Incidentally, one advantage of the bridge
type meter amplifier is that zero current may
be set at any point on the meter. In other
words, a regualr meter could be used as a
zero center instrument. If the 10 microampere
circuit were adjusted to zero center, a 5-0-5
microampere device would result; just try pric-
ing an instrument with that sensitivity! Use of
very large currents with a zero center may not
provide useable results however, because the
circuit does not have much negative range.

A simple meter amplifier designed for use
with zero center meters and useful in null net-
works is illustrated in Fig. 3. It is particularly
useful in instruments where high-accuracy
measurements are necessary but a relatively
rugged inexpensive meter movement is re-
quired.

In this circuit a pair of complimentary tran-
sistors are operated in push-pull. The current
gain of the amplifier with the transistors shown
varies between 50 and 100, the nominal range
of the transistors shown in the circuit. If more
gain is desired, the transistors may be cas-
caded. Due to the complimentary nature of
the circuit, it is extremely stable with temper-
ature; drift of between 0.2 and 0.1 micro-
amperes has been experienced over a three
hour period.

The resistance of the potentiometer is not
at all critical; it is used simply to center the
needle of the meter. Almost any junk-box
potentiometer will work.

Although the use of matched transistors is
not required, the unit will be considerably
more stable if matched devices are used. The
Amperex 2N2430 and 2N2706 may be ob-
tained as a matched pair under the part num-
ber 2N2707. The matched pair is only about
10¢ more than the individual transistors so is
well worth it in terms of the excellent results
obtained. The main disadvantage of this cir-
cuit is that both negative and positive batteries
are required, but considering the simplicity of
the circuit, this is not considered to be too
Serious.

. . . WABBSO
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702 Park Street
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The Twixer

Add six to your Two'er

After building a simplified 6 meter version
of KSKDX/6's 6 and 2 meter portable!, I
became intrigued with the idea of adding 6
meter (50 to 52 mc.) coverage to my Heath-
kit Two'er.

It was desirable to get a rig which used as
much of the Two’er’s circuits as possible. For-
tunately, by reworking the power supply a
bit, one section of the Tx/Rx switch was freed
to be used to switch the 6 meter antenna. The
Tx/Rx switch will now serve whichever rig
is on. Band switching is done in the filament
line, and the tubes are wired to allow for 6
or 12 volt operation. The result of this article

is a 6 and 2 meter rig in the Two'er case.
Handy!

'--i-*-* - ..

Fig. 1. Rewiring of the Two'er filaments.
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The receiver uses a 6U8, the triode half as
a super-regenerative detector, the pentode half
as an RF amplifier. The regeneration pot on
the rear apron controls either the Two'ers de-
tector or the new 6 meter detector. In my
unit, setting the pot on 2 meters proved to be
satisfactory on 6 also. The Two'er detector
plate choke is now common to both bands as
is the audio section.

The triode half of a 6BA8 function as a
third-overtone oscillator to drive the pentode
half which doubles to 6 meters. This allows
the use of 8 me crystals. I have found this
transmitter to be quite adequate for local
work. The Two’er audio section supplies mod-
ulation in transmit.

Changes

The addition and changes were done in
four parts.
PART 1 Filaments and filament switch.

1) Add the dpdt slide switch between and
below the Two'er tuning capacitor and
Tx/Rx switch. Be sure this switch will
clear the variable capacitor and the out-
side case.

2) Wire the Two'er filaments (as shown in

1. 73, March 1963, page 32. A Six and Two Portable.
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Fig. 2. Upper front panel additions to the Two'er.

Fig. 1) to the switch. The 6 meter fila-
ments will be added later.

PART 2 Tx/Rx switch, antenna jack, and

power supply.

1) Move the wire from lug 2 of switch Z
to lug 1 of terminal Q. (use longer wire)

2) Remove the wires from lug 3 of switch Z.
One wire goes to lug 3 of capacitor I; re-
move this wire completely. The other wire
goes to lug 3 of terminal AA; this wire
now will go to lug 2 of terminal S.

3) Remove the output detector diode, termi-
nal F, jack G, and associated wiring.
Mount the type antenna fitting you intend
to use in the vacant hole.

4) Add a heavy wire from lug 3 of switch Z
to the new antenna fitting. Keep this wire
away from the chassis.

Top view of the Twixer showing the subassembly
in place.

PART 3 Upper front panel additions.

1) Since most hams will be using junk box
parts, Fig. 2 only shows where the com-
ponent should be centered.

2) Drill the necessary holes and mount the
components (except the Receiver variable
tuning capacitor).

3) See Fig. 4 for details on the receiver tuner.

5) Replace R14 with a 4 H 100 ma choke. Mount the receiver variable.
Move C31 and C32 to make room for the 4) Install L11 just above and behind terminal
choke. capacitor, the other end goes to C15 in
6) Change R15 to a 2.2k 2W. the Two'er.
VID Vil
172 eua iy
ALL RESISTORS I/2 WATT
UNLESS OTHERWISE SPECIFIED . _Tf” =
®MOUNT ON FRONT PANEL E 47K
g_ = i
220K
Li2
o '._-.Elﬂl 4Tl
rr?
; ais RFC . f-
P o LI3 -8pf
v ¥ v *
LUG 2 PIN & LUG 2 LUG | LUG 2 FIN | OF CA
TERM. AA V4 SWITCHZ SWITCH 2 TERM. S {RFC-5)

Fig. 3. Schematic of the added six meter components. Cathode resistor of the 6U8 is 470 ohms. L10 is
25 turns #28 enamelled of V4 inch iron core form. L11 is 7 turns # 16 tinned, 38 inch diameter, spaced
one turn. Link is one turn #20 insulated. L12 is 6 turns #28 enamelled on V4 inch iron core form. Its
link is 1T turn #20 insulated. L13 is 6 turns #28 enamelled on V4 inch iron core form. RFC is two layers

#28 enamelled close wound on 3.3 k V2 watt resistor.
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The Radio Society of Great Britain
Amateur Radio Handbook

This fabulous 540 page hardbound handbook completely and
thoroughly covers every aspeet of amateur radio; tubes,
transistors, receivers, transmitters, vhi gear, antennas, side-
band, FM, mobile equipment, noise and interference, propo-
gation, keying, modulation, power supplies, measurements,
operating and station layout and much, much more. It is
mmsletely illustrated with photographs and drawings. This
handbook is very well written and completely understand-
able. The RSGB tries to help hams improve themselves, so
it includes much necessary technical data that some Ameri-
can handbooks ignore. For instance, suppose you want to de-
sign a linear for SSB. The Brand X Handbook devotes about
four pages to description, including a table of typical values
of popular tubes. The RSGB Handbook gives 13 pages to
them, plus many pages of construction, figuring bias, resting
current, circuit constants, efficiency, etc. The RSGB Hand-
book is a necessity for the building, technically minded ham.
Even if you don’t build, this book will help you understand
your equipment and radio better. In stock for immediate
delivery if you order now. $3.50

—_— e

THE
AMATEUR RADIO
HANDBOOK

AN ESGE PURLMCATION

The RSGB Radio Data Reference Book

This Reference Book is the best we've seen. It has just
about everything you want to look up in it. It glves you
all of the tpages missing from your Brand X Handbook.
All of the formulas, graphs and tables you'll ever need on
RF power amplifiers, pi nets, tanks, filters, antenna de-
sign, colls math, etc. are in this one book., It's hard-
bound with traditional English quallty, so won't fall apart
after a few months use as paper-bound books sometimes
do. If you build, If you want to be able to use your equip-
ment properly, you need this book. In stock If rnul htﬁrgs
only $§2.

73 Magazine

The RSGB Amateur Radio Circuits Book

Suppose you want to bulld something. Are {ﬂu going to
have to look through dozens of books and old magazines
to find a schematic? Not if you have the RSGB Amateur
Radlo Clircuits Book., It gives you almost all the sche-
maties you might need in one convenient handbook that
has a special durable ring binding that permits it to lie
open while you work. This book covers tubes and semi-

conductors, recelvers, transmitters, power supplies, anten-
nas, ete. In stock If you order now.

only $1.75

Peterborough, N.H. 03458

5) Install the .001 pf capacitor at L10. Also

run a 22k resistor to lug 2 of terminal AA.

6) Run the other end of the ,001 uf capacitor

PART 4

to the crystal socket. Also put in the 50 pf
capacitor.

New subchassis.

1) Make the new subchassis as shown in Fig.

5. The % inch lip will have to be notched
to fit around V4. The panel should be
bolted in 1% inches from the Two'er front
panel, after it is wired.

4"
e Lol PRI,
f ' ' 3 a0 VIO
/ : ' ¥ 6848
Va'y | E : i
| sl B sl AN ) R DIRS i !
¥
L— |"— e |"—d -I'KE“L - T -

Fig. 4, left. Details of capacitor and coil tuning
assembly.

Fig. 5, right. Details of the new subassembly.
Front view of the Twixer.
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2) Install sockets for V10 and VI11.

3)

4)

5)

Wire up the sockets. All leads going to
front panel controls, or to the Two'er cir-
cuit, should be left long enough.

Put the panel in place and drill convenient
holes for mounting. Also drill holes for
running the wires from this assembly
through the Two'er chassis.

Make a strap to secure the upper end of
this assembly to the front panel.

6) Secure all the loose leads from the new
assembly (see Fig. 3).

TESTING

1) Put the filament switch in the 6 meter po-

2)

sition. Turn on the power. If the filaments
light, and there is no smoke, adjust the
Two'er regeneration control of the regen-
erative hiss. Adjust L13 to get the tuning
range to 6 meters. On a weak signal peak
L12.

Plug a 8 me crystal for 6 meters into the
new crystal socket, Put the Tx/Rx switch
in the Tx position. Adjust L10 for maxi-
mum output (use a grid dipper in the
diode position) at 24 mc. Adjust the 3-15
pf capacitor for maximum 50 mec output
(use a small pilot lamp for a dummy load).
That’s it. You now have a Twixer Two’er.

.. . WOHMOQ
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AMATEUR TELEVISION is the EXCITING NEW FRONTIER
GO ON THE AIR NOW WITH A YANGUARD TY CAMERA

circuit) less vidicon

Model 400 for TV channels 2-6 (closed Only $149.95
Model 440 for ATV 436-450 mcs. and lens.

25 mm. F1.9 normal angle lens in focusing ‘'C’" mount
$18.95

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

Complete description in our catalog for 10¢.

Vidicon tubes: 7038 7735A
Grade A $85.00 $100.00
Grade B-- $75.00 $ 90.00
Grade B $60.00 $ 75.00

Grade C Our choice of any type 1” vidicon, new or used—
guaranteed to give satisfactory service for amateur
use. $35.00

'$149.95

The VANGUARD Models 400 and 440 are factory assembled with the same precision as our indus-
trial cameras now in continuous duty throughout the U.S. Complete with self-contained synchroniz-
ing generators, 4 mc. video amplifiers, power supply, tripod base plate and low power TV transmitter
which can easily be increased with simple linear amplifiers. lllumination can be as low as 1 foot-candle
when using our vidicon and lens, Picture sharpness is guaranteed to be equal to the best capabilities
of any standard 525 line TV receiver. Modular construction and printed circuits permit quick replace-
ment and servicing of major circuits. Weighs 11 Ibs.—measures approx. 8” x 6” x 6”.

Crystal controlled horizontal scan available on either model for only $20.00 more. Add the suffix X
to model number.

Building your own TV camera? Our complete line of tested circuit modules and deflection yokes will
save you much time and money. Fully described in our catalog for 10¢ coin or stamps.

Available in the following models:

| TRANSISTORIZED CONVERTERS

New series 300 with 3 VHF-UHF transistors, crystal-con-
trolled oscillator, tuned R.F. stage and low noise mixer,
| One microvolt sensitivity. More than 30 high quality parts
carefully assembled and tested. Measure only 3” x 234" x

coin or stamps for complete :atl_llteg.
For prompt shipment please include

Allow 4-6 weeks delivery on 300-X.

2”, Operate at 12 volts DC 4-5 ma. All above converters
are supplied with Motorola type connectors. For two

tween .6 and 160 mc

S0-239 connectors instead, add 75c.

Model Input me. Output me. Price
300-D  144-148 50-54 $12.95 ppd.
2M  J300-E  144-145 .6-1.6 12.95 ppd.
300-F  144-146 28-30 12.95 ppd.
300-Q  144-148 14-18 $12.95 ppd.
300-B  50-51 6-1.6 $12.95
6M 300-C  50-54 14-18 $12.95
300-)  50-52 28-30 $12.95 ppd
20M 300-G  14.0-14.35 1.0-1.35  $11.95 ppd.
CB 300-A  26.965-27.255 1.0-1.29  $11.95 ppd.
WWV 300-H 5.0 1.0 $11.95 ppd.
Int’l. 300-1  9.0-10.0 6-1.6 $11.95 ppd.
CHU 300-K 7.3 1.0 $11.95 ppd.
CHU 300-L  3.35 1.0 $11.95 ppd.
| Marine 300-M 2.3 6-1.6 $11.95 ppd.
: (300-N4 121-122 6-1.6 13.95 ppd.
Aircraft 4 300.N5  122-123 6-1.6 13.95 :pd.
Fire, Police 300.p  155.156 61.6  $13.95 ppd.
VANE“ARD CUSTOM 300-X Choice of 1 input freq. $14.95 ppd.
MADE and 1 output freq. be-

Nuvistor converters available from $10. Circuit modules and government surplus equipment also available. Send 10¢

postal money order or cashier’s check. COD’s must include 209¢ deposit.

New York City residents add 5% sales tax. New York State residents add 29% sales tax. Include sufficient post-
age for all items except converters and circuit modules which are postpaid.

Dept. H
196-23 Jamaica Ave.
Hollis, N.Y. 11423
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Cdr. Gay Milius W4NJF
421 Saddle Rock Rd.
Norfolk, Virginia

A Line About
Line Noise

The other day the family left me alone
with the house and it was peaceful. 1 sat
down at the rig with full intentions of enjoy-
ing a few hours of DX-chasing or rag-chew-
ing, whichever seemed most probable. With
the earphones in place, the warmed tubes of
my hearing aid greeted me with the loudest
racket I have ever heard. My S-meter spun
over to S-94+ without a signal coming
through. Needless to say, my spirits dropped
to rock bottom and my relaxation was shat-
tered. After a few choice invectives., I started
to turn to a new mystery book. However,
having had this experience before, something
inspired me to start researching.

The first reaction was to yank out the an-

20

tenna lead to the receiver. When this was ac-
complished, the noise stopped. Here was my
assurance that the interference was probably
generated by a source outside of the shack. I
knew what I could do: call the power com-
pany. The power company has a group of
trained men whose job is to track down radio
interference emanating from their installations
and they usually locate the trouble. However,
[ also had learned another thing: it is much
better to tell the power company approximate-
ly the location of the noise or where I thought
it was being caused. Such information can
speed their search immeasurably. This meant
I must embark on a small transmitter hunt
with my mobile gear. Tracking down line
noise is no art and takes little skill. It takes
patience. It can be done with a mobile ama-
teur receiver or with a transistorized broad-
cast receiver, but the latter is not as sensitive,
does not have an S-meter and is not too di-
rective. Consequently, it is better to use mo-
bile gear for this work.

Last winter I was cursed with a noise which
was intermittent—loud crashes every few sec-
onds—as if two wires were striking together
or as if a branch was hitting a live wire every
time a gust of wind came along. It was a
dark, blustery, cold and snowy night, but I
was an angry ham and as long as I could not
have fun indoors with the rig where 1 be-
longed, I bundled up and faced the storm.
[n my mittened hand I clutched a broadcast
receiver which led me directly to the feed-line
coming down from a ecubical quad on the
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roof of a neighbor’s house. This, I was aware,
was not connected to his receiver or transmit-
ter. Each time I placed the receiver against
the coax, I received energetic blasts of noise.
Yet I knew that there was no power up there
to generate noise—even static charges could
not be responsible for it. Then I discovered
the same racket on my own feed-line. The
noise was being picked up by the antennas
and coupled through the feed-line to the BC
receiver. I quit and returned to another mys-
tery novel. The sequel to the story is that
after having been plagued for months by the
same noise in various degrees of strength, the
power company came out and removed from a
high wire, a piece of baling wire which had
been used to tie up newspapers. The news
boys had tossed it over the lines several blocks
from my QTH.

There you are—look for bailing wire!

To assist me in obtaining the general direc-
tion of the noise and to save gasoline at the
outset, I always peak up the signal with my
beam. In almost every case, it shows definite
directivity. Then I scramble out and light
off with the mobile gear, drive down the
street in that general direction watching the
S-meter rise or fall. It is not long before I
locate a place where the noise reaches a cre-
scendo. Nevertheless you can be fooled. Line
noises have a tendency to have peaks and
nulls as you travel along their path. The in-
terfering signal also has a propensity to travel
down the ground wires of the poles and show
up loudest at a spot a long way from where
it is generated. Then you really have a prob-
lem. The power company men are the only
saviors in such cases.

Now comes the situation when you pinpoint |

the noise, not on the power company’s lines,
but in and around a private dwelling. Here,
like TVI, diplomacy is necessary. The noise
might be interfering with the TV in that house
and in many other houses thereabouts and is
being blamed on you, the nearest ham. So it
is always better if the power company makes
the call for vou. They will as a rule. The
nastiest situation of this nature was the noise
which had been plaguing a well known ham
for months. The noise always came on at a
certain time each morning, just when DX was
at its best. The power company informed the
ham that they had traced it to a certain ad-
dress and had ascertained that it was a heating
pad. The heating pad belonged to a lovely old
lady who suffered from arthritis. What to do?
The lady couldnt be asked to forego the use
of her pad. So I suggested that a letter be

JANUARY 1966

FOR
MOBILE
VERSATILITY

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

A MOBILE
ANTENNA

FOR EVERY
INSTALLATION

rated 1 KW, CV-3147, CVS-2144
fixed and mobile 2 meter gain
verticals.
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written to the manufacturer. Sure enough, a
new heating pad arrived in a short while. But,
how embarrassing! That very day the power
company men informed the amateur that
they had discovered a cracked insulator which
was the source of the disturbance. At the hour
the noise commenced, someone (possibly the
lady) always pulled a load from the line and
the insulator commenced to arc. There was a
new heating pad and no noise!

One must never forget the electric tool—
the electric razor (I hate them, but many
people would not use anything else)—the vac-
uum cleaner,—the mix-masters, the electric
drills and saws—and the fellow who always
tunes his car when the DX is hottest. I am still
trying to get a cure-all for vacuum cleaners,
as they, of all the above, stay on the longest
in hands of a meticulous housekeeper. My
neighbor’s vacuum cleaner makes more noise
than my wife’s and that is bad enough in some
parts of the house. In other parts of the house
I do not hear it. It depends on the wiring.
What to do? Even the power company says
trial and error—cut and try—sometimes a line
filter, sometimes a capacitor, but each is ad
hoc. You can’t argue with a neighbor over that
and as for the XYL . Please clean when
[ am at work. Thanks.

The power company volunteered a good one
about a disturbance which bothered TV, BC
and all the neighbors for a good distance
around. After a long chase along their wires,
after visiting various homes where the noise
seemed strong, one power company man

pulled a fuse in a private house and the noise
ceased. Then, ascertaining that nothing was
plugged into the particular line, he put the
fuse back into its socket and the noise arose
once more. Only because someone, at that
moment, rang the door bell was any thought
given to that little noticed, but important
household appliance. Inspection showed, when
the bell transformer was located, that it was in
deplorable condition. It had been arcing to its
case for so long that it was covered with soot—
and it had not actually shorted out! So watch
out for the door bell transformers.

I had a really fine noise when I lived in
an apartment. 1 was ready to take an oath
that a bootlegger was operating in or near the
building and was sending CW with a raw note.
I do not recall how I made the discovery, but
the culprit was a cheap tropical fish tank
thermostat, It would keep coming on and oft
with very fine rhythm, and sending out a
strong signal through the lines.

Other annoyances can be butter condition-
ers in refrigerators, the machine in the store
down on the corner which keeps the peanuts
warm, a cheap house fuse (a lot of people use
them ), and a loose connection in a light cord.
There is hardly any use in mentioning neon
signs and Huorescent lights because they
should be the first suspect if present. Diather-
my once was a great cause of concern when
considering interference but lately it has been
tamed and properly shielded. Some TV sets
can cause interference, but that source is very
rare.

— with a MATERIAL DIFFERENCE!
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products are in use in 135 Lands
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The power company tells me that in areas
close to salt water the spray and the mist can
deposit a coating on insulators which will
then produce a corona. Furthermore, atop cer-
tain poles are large knife switches for power
company use and they become crusted with
salt and dust and soaked with moisture. When
that happens a resistance is built up between
the blade and the other element of the switch
and arcing occurs.

But don’t get caught off guard—one day I
couldnt hear a thing on 20 but a raucous
roar. I did everything but turn off the final.
When I did that, the noise abated. I turned
it on and in a few minutes it
again. It wasn't the blowers, but it was a lo-
quacious tube. I replaced the tube and the
noise was in the past. A faulty TR switch can
also cause you no end of annovance.

I have found that the power companies

was there |

are always willing to help you if vou keep |

after them. It is human to travel the easiest
path. So it may require several calls. It may
take a letter to the local FCC office to stir
them up. One amateur near me made a
log of the number of times and the dates he
called the power company without any re-
sponse. Suddenly he received a landline call
that they were coming to his area with a van
load of gear from the state capital. That did
it. The noise stopped before they arrived.
The visit was repeated three times until they
found the culprit. The old gag about the
toothache vanishing as you approach the den-
tist’s office.

The big big difficulty is that the power
company men work when I work and vou work
and evervbody but the night shift works. Day
time! The noise generally comes at night when
dampness settles and homes draw a heavy
load. That is why it may take coaxing to get
the power company memrr to acceed to vour
schedule and the noise schedule as well. Don't
give up! The criminal may give vou trouble,
but it will eventually be silenced.

In summation, first try to locate the source
of the line-noise. Then call the power com-
panv. It one call does not bring results or a
representative, make several calls. They may
be very busy. If that fails, contact the nearest
FCC office explaining the situation. They may
contact the company or come out with their
own equipment. The most important thing is
not to take line-noise as a matter ot course.
Make every attempt to have it tracked down.
[t is not something which should be accepted

as inevitable. Good hunting!
. « « WANJF
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Second-Class Radiotelephone License Handbook. New
3rd edition; complete study course for elements I,
II and III of the latest FCC exams. Helps you earn
the license you need for communications and two-
way radio work. Order QAN-2, only . ... .. ... $3.95

First-Class Radiotelephone License Handbook. By Ed-
ward M. Noll. Completely Revised and Updated. Con-
tains questions and answers based on Element IV
of the FCC exam—all the information you need to
qualify for a 1st Class License. Also provides the
essential knowledge of broadcast theory and basic
principles requueﬁ by a communications engineer.
Inde BON-Z, only .. . .ccvoeorctuasenvombonss $4.95

Amateur Radio Antenna Handbook. By Harry D.
Hooten, W6TYH. Tells how to select the best
antenna system for optimum performance. Gives
full details on antenna theory, design, construction,
and application. Order AMA-1, only......... $2.95

Amateur Radio Construction Projects. By Charles Car-
ingella. Shows how to build 40 or 80 meter novice
transmitter, 30-watt 15, 40, 80 meter transmitter,
balun antenna matching unit, crystal-controlled
converters, etc. Detailed building instructions.
Ordet ARP<Y, DBEY . < k5 cei en i e e ot $2.50

Ham Antenna Construction Projects. By .J. A. Stanley.
Practical guide to custom-building your own an-
tennas; describes all types of arrays, installation,
tuning up and testing; shows you how to make the
best use of antenna power. Order HAJ-1, only $2.95

Transistor Transmitters for the Amateur. By Don
Stoner. Shows how to build solid-state crystal oscil-
lator, low-power CW xmitter, power amplifier, CW
rig (80 or 40 meters), 100-mw CW rig for CB, and
many other transistorized rigs.
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Practical Ham Radio Projects. By Charles Caringella.
Circuit diagrams, parts lists, and descriptions for
building 12 unique and useful ham shack devices at
the lowest possible cost (all-band 500 W linear
amplifier for less than $75; adjustable electronic
keyer under $10, etc.). Order ARC-1, only. .. .$2.50

Troubleshooting Amateur Radio Equipment. By Howard
S. Pyle, W70E. Shows you how to repair faults in
recelvers, transmitters, antenna systems, etc. Full
data on test instruments and procedures required;
includes many schematics of popular xmitters and
receivers. Order AMP-1, only............... $2.50
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Jim Kyle K5JKX
1236 44th St. NE
Oklahoma City, Okla.

Assembling the Sideband System

In the previous articles of this technical
series on sideband, we have examined virtu-
ally all the “building blocks” that go to make
up a sideband system, in either the transmit-
ter or the receiver. Now it’s time to see how
these blocks go together to form a complete
system, as well as to find out how to test and
measure the performance of the finished sys-
tem.

First, though, let’s review the “building
block™ concept. It's an idea which is becom-
ing more and more popular with professional
designers, since it makes their job so much
simpler. Basically, any electronic circuit (no
matter how complicated) can be thought of as
a “black box” with its input, output, and sup-
ply voltages specified. Given a large enough
number of types of these “black boxes,” a
designer can put together any type of system
by simply using the boxes as building blocks,

SPEECH

joining the output of one to the input of the
next and arranging them by function so as to
come up with the system he wants,

All of us do this to some extent in our sta-
tions; the transmitter is one building block,
the microphone another, the antenna still a
third, and the receiver a fourth. We choose
what we like for each of these four blocks,
connect them all together properly, and come
up with a station.

Similarly, the specific circuits discussed in
carlier articles in this series can also be con-
sidered as blocks, and hooked together in a
nearly infinite number of ways to provide the
sideband station vou prefer.

In using the building block concept, two
factors are of extreme importance. Whenever
two blocks are joined, they must be com-
patible both in signal level and in impedance.
Thus you wouldn’t connect a coax-output-only
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Fig. 2. W2EWL Cheap and Easy phasing exciter.

transmitter directly to twinlead; you'd put an
antennna tuner (another block designed spe-
cifically for matching purposes at each end or
“interface”) in between to make everything
work.

Most of the circuits discussed so far are
fairly compatible; input and output require-
ments of each are described in the original
discussions and won't be repeated here. A
few just don’t work out right without match-
ing blocks between.

To show how the blocks can be put to-
gether into a number of different systems, let’s
look at some of the more popular homebrew
sideband systems from the recent past, as well
as at one commercial transmitter.

The W6TEU filter system

A good starting point is the W6TEU “Side-
band Package” first described in the June,
1958, issue of QST. A block diagram of this
unit is shown in Fig. 1 (for the schematic, see
the ARRL manual Single Sideband for the
Radio Amateur—or draw your own by filling
in the blocks with the circuits from previous
articles in this series).

The block marked “speech amplifier” is a
conventional audio amplifier such as that used
in any modulator, giving approximately 30
volts peak audio output from a crystal mike
(but only about 2 wvolts are normally used—
the rest is reserve). The resulting audio feeds
a two-diode balanced modulator.

The balanced modulator also receives rf
input from a 450 kc crystal oscillator, through
a cathode follower used for impedance trans-
formation. An unusual feature of this circuit
is that the crystal oscillator output is also
doubled, then passed through a stage which
can be switched to either double or triple,
giving an output frequency which is either 4
or 6 times that of the crystal. This is used
later to provide choice of sidebands.

Output of the balanced modulator goes
through a 455 ke filter, which may be either
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a mechanical or a crystal lattice type (W6TEU
used a crystal lattice). The filter output
is upper sideband, and passes through a class
A voltage amplifier before reaching the first
mixer.

The other input to the first mixer is the 4x
or 6x crystal frequency mentioned earlier;
the output of this mixer is always at 5 times
the original crystal frequency. Since the 455
ke input was upper sideband, the output will
be upper sideband if the injection is at 4x,
and will be inverted to lower sideband if the
6x injection is used. This trick provides a
choice of sidebands with no compromise of
filter characteristic.

Carrier output from the cathode follower is
also provided to the first mixer through an
“injection” potentiometer, to allow AM opera-
tion if desired.

The 2250 ke output of the first mixer then
cgoes to a second mixer, where it is hetero-
dyned against the output of a VFO operating
in the 5250-6250 ke region; the output of
this mixer is between 3 and 4 mec, usable on
75 directly and capable of being heterodyned
again to higher bands. This heterodyning oc-
curs in the third mixer, where a crystal oscil-
lator provides the transfer signal.

Output of the third mixer goes through a
chain of linear amplifiers, at ever-increasing
power level, to the antenna. A bit of outgoing

I »
Fig. 3. W3TLN SSB transceiver.
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Fig. 4. *The Little Feller.

signal is sampled and used for automatic gain
control, to prevent limiting in the linear amps.

The W2EWL phasing exciter

This exciter is a filter type, and has been
highly popular with those liking filter exciters.
One of equal popularity among the phasing
set was W2EWL’s “Cheap and Easy SSB.”
originally described in QST for March, 1956.

The block diagram of this unit appears in
Fig. 2; the schematic is in the ARRL publica-
tion mentioned earlier.

Like the WG6TEU rig, this uses a conven-
tional audio pre-amp without about the same
characteristics: it feeds a cathode follower for
impedance matching, and the audio then goes
through a low-pass filter to remove everything
above about 3 ke before reaching a commer-
cial phase-shift network.

Output of the phase-shift network feeds
a pair of triode amplifiers, which in turn
drive (through transformers) a four-diode
balanced modulator.

The rf input to the balanced modulator
originates in a 9 mc crystal oscillator, passes
through an rf phase-shift network, and then
meets the audio in the balanced modulators.
A tank circuit in the balanced-modulator out-
put does the phase addition and cancellation
which gets rid of one sideband, and a voltage
amplifier brings the wanted sideband up a bit
in level before it reaches the mixer.

The mixer’s other input is from a VFO op-
erating near 5 mec, and mixer output goes to
a pair of 1625s (or 807’s) which feed the
antenna directly.

The SSB transceiver

The great similarity between a SSB trans-
mitter and a SSB receiver has prompted sev-
eral designers to combine the two into a single
system; quite a number of SSB transceivers
are now on the market. One of the original
designs was that by W3TLN, described in
June, 1959, in QST. Fig. 3 shows the block
diagram of this unit,

Audio in the W3TLN unit comes from a
carbon mike, eliminating the pre-amp used in
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the other two systems examined. It goes di-
rectly to a bride-type balanced modulator,
which gets its rf from an 8553 ke crystal os-
cillator. Output of the modulator goes to a
filter which passes 8550-8552.7 ke, and the
sideband which gets through the filter is then
amplified by two class A voltage amplifiers.

In the transmit position, output of these
amplifiers goes to the transmitting mixer,
which receives its other input from a variable
crystal oscillator which can tune some 50 ke
on 15 meters. Mixer output feeds a 12BY7
driver, which in turn pushes a pair of 1625’s
which are hooked to the antenna.

In the receive position, incoming signals go
through a cascode rf amplifier into the receiv-
ing mixer, which also is fed by the VXO; out-
put of this mixer goes to the filter input, and
the output of the amplifiers following the
filter is switched to a product detector which
gets its BFO signal from the 8553 ke erystal
oscillator.

Switching from transmit to receive is done
primarily by supplving or removing plate volt-
age from the various tubes: only two signal-
carrving leads are switched, one at the an-
tenna and the other at the if amplifier output.

The Little Feller

One of the simplest of all single-sideband
transmitting systems is Lester Earnshaw’s
“Tucker Tin Two” apparently first described
in “The Sidebander” and later picked up and
modified by a number of other people. One
of the most interesting versions of this sys-
tem was “The Little Feller,” first put together
by W50RH and reduced to duplicatable form
by W5BCS, and described by them jointly in
the November, 1962, VHF Horizons.

Fig. 4 shows the block diagram of “The
Little Feller,” and voull notice that it uses
only four tubes (outside of the power supply)
to give SSB output in the 50 mc band.

Audio passes through a 12AT7 preampli-
fier, although a carbon mike is used (purpose
of the carbon mike is to reduce highs without
resorting to an audio filter). It passes through
a homebrew phasing network consisting of
two capacitors and one resistor, then goes to
a pair of two-diode balanced modulators.

D— s - FILTER
PHE-AMP -

Fig. 5. The DSB, Jr.
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In the market for quality used ham equipment?
Harvey Radio says look for the pink tag. It's your
assurance at Harvey's that you are getting the
best used amateur radio equipment at prices you
won't want to miss.

For over 38 years Harvey Radio has served
amateur radio with the widest variety of ham and
electronic equipment at the lowest prices. Now
Harvey goes a step farther by offering pink tag

ARVEY

quality used ham equipment with the Harvey per-
formance guarantee. You get a 90-day warranty
plus complete equipment check-out. And if you're
in the market for new ham equipment, our liberal
trade-in allowance lets you step up to what you've
always wanted.

Remember, the sign of the pink tag at Har-
vey's is your clue to the best values in quality
used ham equipment.

— Elliot Berelson, WA2HDP

103 W. 43rd St./ N.Y., N.Y. 10036 / (212) JU 2-1500
60 Crossways Park West / Syosset, L.l., N.Y. 11797 / (516) WA 1-8700

RADIO CO.INC. Federal Electronics Inc. (Subsidiary): Vestal Parkway, Binghamton, N.Y. / (607) Ploneer 8-8211
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Fig. 6. Getting USB or LSB at the VFO frequency.

The rf for the balanced modulators comes
from a 6U8 oscillator-multiplier, which uses a
Robert Dollar circuit to get 25 me output
from the triode half with an 8.3 mc rock, then
doubles in the pentode. An RC rf phas