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It wouldn’t transceive . .

. and it was big and
heavy ... But... K6CTV’s 1959 station
was designed for DXing and contesting. . .
and it was a joy to operate!
REMEMBER WHEN ...
YOUR DREAM RECEIVER

® offered a choice of really steep
skirted selectivities? m let you slice off
adjacent-channel QRM or set the audio
passband to your taste with a single control?
@  tuned anywhere in the band indepen-
dent of the transmitter?
AND THE TRANSMITTER

® didn't overheat if you held the key
down for five minutes? = had effective
speech clipping built in? ® keyed silently
and cleanly for instant CW break-in?
® could be “spotted” exactly where you
wanted it? ™ band-changed as easily as the
receiver? ® used rugged, high linearity
output tubes for SSB?
AND BOTH OF THEM

® completely covered all ham bands
from 160 through 10 meters in convenient,
full mega‘cycle” ranges? ® read out
frequency simply and unambiguously to a
kilo‘cycle'?

R

2200 Anvil Street N.

Of course, hardly anyone who's enjoyed the
convenience of transceiving on sideband is
likely to give it up, and none of us really
want to wrestle ninety-pound desk-crushers.
But is it necessary to sacrifice performance
and convenience features that were readily
available a decade ago?

TODAY at SIGNAL/ONE we believe that
“state-of-the-art”” equipment ought to be at
least as convenient and effective in every
respect as were the “"separates’ of the ““good
old days”. We're demonstrating that convic-
tion with a smooth blend of sophisticated
modern engineering plus traditional ham
ingenuity—bringing you a superb new line of I
NO COMPROMISE equipment—a new cri-
terion for the next decade in amateur radio.

Performance . . . Convenience. ..

Quality ...
“It Speaks for Itself’”

- V=7 /g/—/fl=/g/~4

A Division of ECI/An NCR Subsidiary

* St. Petersburg, Florida 33710
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Cover Photo: Clarence
Synder W3PYF has superb-
ly stated the need for CW
for the Amateur Extra
License.

December's cover did not
have full credits. The equip-
ment shown is as follows:
Amphenol Model 870 Milli-
volt Commander, McCoy
9 MHz filter and crystals,
a variety of Amphenol con-
nectors. The dog and Santa
were constructed almost en-
tirely of Amphenol con-
nectors and sockets by
John Gove. The Transceiv-
ers are readily identified.

Editorial Statement: Any
errors found in this maga-
zine are put there delib-
erately. We try to publish
something for everyone and
some people merely read
the magazine to find errors.
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RED FACE DEPARITMENT

Apologies To. R. L. Drake

The December issue of 73 contained a review of transceivers. This was compiled
by the former Technical Editor.

The review contained an item he called the Drake TR-4B. The source of his informa-

tion remains a mystery. There ain’t no such animal.

Drake has been swamped with calls, cancelled orders, and irate recent buyers who
feel they have been cheated. I have Excedrin Headache #1.

Apparently part of the problem arose with his confusing the TR44B #ind the
TR4. The TR44B combines the T-4B transmitter and the R-4B receiver in one cotnsole.

The TR-4 is a transceiver and should have been the only one reviewed. Photos of
both units are shown below.

Sorry about that Bob and Peter.
. . . Kayla WIEMYV

The Drake TR-44B The Drake TR-4
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every crystal against defective materials
and workmanship for an wunlimited
fime, when used in equipment for
which they were specifically
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WHERE:
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INTERNATIONAL PRECISION RADIO CRYSTALS
70 KHz to 160 MHz

HOLDER TYPES
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International
Crystal Manufacturing Co., Inc. —
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Crystal Types:

GP) for “General Purpose’ applications

CS) for “Commercial’” equipment

(HA) for “High Accuracy’” close temperature
tolerance requirements

International Crystals are available from 70 KHz to 160
MHz in a wide variety of holders.

Crystals for use in military equipment can be supplied
to meet specifications MIL-C-3098C

WRITE FOR COMPLETE CATALOG.

Va3

INTERNATIONAL

R IR M S

CRYSTAL MFG. CO., INC.
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de W2NSD/I

The other day an amateur stopped by for
a short visit to 73 headquarters and men-
tioned that he had been conducting an in-
vestigation of our bands and had discovered
that many of the contacts that were going
on seemed to be rather pointless. Frankly I
have to admit that this is not the first time
that I've heard rumors about this.

When something like this develops to the
point where we become aware of it here at
73 we like to see what we can do to correct
it before it turns into a trend and the ARRL
requests the FCC to legislate against it.

The first step, obviously, was to conduct
a survey and try to find out the extent of the
incipient trouble. The entire 73 staft was
pressed into service on an intensive investiga-
tion of our bands. I am happy to report that
our figures show that only about 98.7% of
the contacts on the amateur bands are dull
and boring both to the participants and the
non-participating listeners. This was an en-
couraging discovery since first estimates had
placed the figure somewhere over 99.3%.

A well known amateur psychiatrist was
consulted and he pointed out that even
though the contacts are obviously almost
totally without content that they fulfill a
basic need to communicate and thus do
serve to satisty a subconscious need. He went
on to say that the vacuity of the contacts
seems to eventually become evident to the
participants on some level of awareness and
that this has a strong tendency to decrease
their activity, eventually terminating their
amateur activities completely. After a few
years of freedom from the deadening dull-
ness of the average radio contacts many
amateurs, driven by the subconscious need
to communicate, find themselves getting
back into their old hobby. The pattern re-
peats itself.

Pressed for some explanation for the dull-
ness of contacts, our psychiatrist friend re-
vealed that this results from a common but
little-noticed phenomenon: mike fright. In
the case of the CW operator it might be
called key fright. It is a manifestation of the
broadcast radio obsession against having any
dead air. The operator is so afraid that he
will not be able to think of something to talk

4

about that he is actually unable to think of
something to talk about. To fill in the time
he does the obvious thing, he recites a list
of the equipment that he is using and dis-
cusses the weather. Then, with a great sigh
of relief, he turns it over to the other fel-
low. The other chap does exactly the same,
leaving operator number one with nothing
whatever to comment on and the prospect
of either sitting there with his transmitter
on trying to think of something to talk
about or else asking for a QSL and signing
oft.

The pattern, which apparently had its
roots in the early days of amateur radio, may
just possibly be broken. Perhaps it is worth
a try. Actually the difficulty isn’t all that
different from the everyday efforts we make
to communicate with people in our business
and family worlds. Cocktail parties can be
murder if you don’t know some secrets for
getting people to talk. Despite articles in the
Reader’s Digest and in many books telling us
that the way to open any conversation is to
merely get the other fellow to talk about
himself, we seem to forget this basic rule.
I've tried this on the air many times and it
has seldom failed to open up an interesting
QSO. I ask about the line of work and any
other interests or hobbies . . . and the lid
is off. Of course this means that you have to
be good at listening. If you have a good set
of your own interests the chances are that
you will find a common subject that you can
hash over with enjoyment. If not, then per-
haps you can get your contact to tell you
about somebody he knows that interests you.

Still, this is a hap-hazard system. Perhaps
it can be developed a bit into something less
chancy. Wouldn't it be nice if you could dial
a frequency and find fellows there that share
your interests? Ham pilots seem  to enjoy
swapping stories with other pilots when they
chance to get together on the air. How about
setting up a “net’ frequency of pilots?

There are thousands of ham boaters, stink-
pot and windy types. Some like houseboats,
some water ski, some skin dive, some race.

(Turn to pg. 104)
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L' he Suppressor Compressor

The Neglected Grid

We hams, just like most people, are
prone to be creatures of habit. To illustrate
my own personal groove, consider the pen-
tode, a tube with three lovely grids plus
other assorted parts. All my life I have fed
a signal into the control grid, tied the
screen to some B plus point and consigned
the suppressor to ground or the top of the
cathode bias resistor. There came the day
when the painful process of thinking turned
me out from my rut of indifference with in-
teresting results. I knew from past tinkering
that the screen was useful to control low fre-
quency response in modulators and the like
via the selective bypassing route. This in
itselt was perhaps the beginning of shrugging
oft old devil habit as the approach was a
change from bypassing the screen and for-
getting it. I decided to explore the person-
ality of the suppressor and thereby hangs
the tale.

The junk box supplied a small chassis
with three octal sockets, to serve as a bread-
board. The tube locker provided a 6S]J7 as
the available pentode with the suppressor
coming out to its own pin rather than being
internally connected to some other element.
As a jumping oft point, I wired up the
tube with average parts values for the tube

used as an audio voltage amplifier as shown
in Fig. 1.

6SJ7 _a

INPUT © A A BT 4
/- 470 §4nm<
" K
77
o M 22nu§ 8805 ==
n 10 uF
+.
|| AL
22 bV 7 77

Fig. 1. Basic circuit of the Compressor, showing
how a DC control voltage is applied to the sup-
pressor grid to control tube gain.

Naturally the 22% volt battery and the
pot across it are not what you expect to
find the well dressed voltage amplifier wear-
ing but they were necessary to get some idea
of what the suppressor characteristics would
be. Increasing negative voltage on the sup-

6

Allan S. Joffe W3KBM
531 E. Durham St.
Phila., Penna. 19119

__\5 SJ7 1 545/._*:_- ol
I N e
./ 470
2

INPUT t GI:: %4mn:§mm¢ K 10 uF
: K
oy

Qg4+ 165V

illa §4? K

77

Fig. 2. This arrangement would be appropriate for
remote control of audio gain. It has an effective
control range of better than 20 db.

pressor brought to light one of those self
evident truths “we all know”. As the sup-
pressor went more negative the plate volt-
age rose and the screen voltage fell. A
little cogitating on the location of the sup-
pressor, between the screen and the plate
explains the foregoing. As the negative sup-
pressor shuts off the electron stream to the
plate, the screen becomes the dominant at-
tractor, its current goes up and the volt-
age drop through the screen resistor goes
up. Ergo! Since the project now showed
promise of improving my education I forged
on. The next addition was to be a triode
amplifier following the pentode stage so
that I could get enough voltage, signal wise,
to use my db meter. With the addition of
a 6]5 triode the circuit now looked like
Fig. 2.

Feeding a 1 kHz signal into the input,
the output was set at ten volts. If we can
believe the attenuator of my audio gen-
erator it took about 8 millivolts input to
produce the ten volts output which seems
about reasonable from past experience. This
overall gain figure was produced with the
6SJ7 suppressor at ground potential. The
negative potential on the suppressor was
now increased in two volt steps and the
effect on the output was noted and recorded
for posterity in Fig, 3

At this juncture in the proceedings it
was about time to decide what 1 was build-
ing and where it was going, An electronic

73 MAGAZINE



Suppressor Audio
Bias Output dB
=9 £ 0 43 Piate)
— 2 — 15
— 4 — %

— 6 — 1%
— 8 — 2
—10 — 215
—12 — 3%
—14 — 4%
—16 — 6
—18 — 9
—20 —13
—22 —21

Fig. 3. Control characteristics of the circuit of
Fig. 2. Remember to include a switch in the bat-
tery circuit to increase battery life.

primitive giving birth to a brain child can
swing in many directions but the vine I
grabbed led down the road marked “Audio
Compressor”. To quote from the Good Book,
“You can derive a voltage from the audio
signal and apply it to a suitable electrode
in such a manner that the output signal
will stay within proscribed limits when the
input signal varies within reasonable limits”.
I felt that the suppressor grid would be a
great “control electrode” and now all I had
to do was derive a control voltage from
the audio signal. If all the ideas I rejected
to derive the control signal were detailed
this article would rival Gone Wih The
Wind in length. Naturally 1 realized the
control signal needed would have to be dc
in nature for simplicity and to avoid phase
shift and feedback troubles associated with
ac control signals. This led to the implica-
tion that I would need some sort of rec-
tifier circuit but one with gain, if you please.
The philosophy (a term meaning knowl-
edge gained through hindsight) behind this
decision was reached upon concluding the
following.

A—the unit already had two tubes, and
I am fond of even numbers.

B—I planned to pad the output of the
little wonder down so it would feed
proper level into existing mike gain
stages, so high level signal wvoltages
would not be available to me without
tapping into the high level audio stages
that followed the regular mike inputs.
This was too cumbersome an approach
so the control voltage had to be de-
rived from the circuit as it now stood.

JANUARY 1969

y0.05 -
Pt 1 1 o=t
TO 6SJ47
33000 | 0.05 \ 4 SUPPRESOR GRID
. < o 150 K
——{¢ & :;F (DETERMINES
T —— .05 v RELEASE TIME)
*
Toess V.
PLATE rrs

Fig. 4. An audio voltage-quadrupler circuit to de-
velop the fedback control voltage in voltage com-
pressor applications. It will offer a fast attack and
slow decay,

C—Reterring to the chart of Suppressor
Bias versus Audio output (Fig. 3) in-
dicated a need for up to 20 volts of
control signal.

Since the 6]5 very easily provided in ex-
cess of ten clean volts of signal, I decided
to use one of the standard voltage multi-
plying rectifier circuits, winding up finally
with a voltage quadrupler as shown in Fig.
4. The choice of the quadrupler was made
so that the voltage needed could be ob-
tained at the same time that a reasonable
amount of isolation could be put between
the 6]5 plate circuit and the rectifier cir-
cuit to avoid lousing up the audio because
of varying loading produced by the rectifier
over the ac cycle and to avoid feeding
any generated audio harmonics produced by
the rectifiers presence to the following aduio
stages. The 3300 ohm resistor and the 0.1
mF blocking condenser feeding the audio
from the 6]5 plate to the voltage quadrupler
was determined experimentally to be a fair
compromise between isolation as discussed
and attaining the needed control voltage.

Fig. 4 shows the interesting fact that
three of the voltage multipler condensers
are small (0.05 mF) but that the output
condenser is, by comparison, a fair sized
electrolytic (6 mF) These values were chosen
so that the quadrupler would quadruple, but
the output voltage rate of decay would be
rather completely under the control of the
150 K resistor shunted across the 6 mF out-
put condenser.

Regretably, no epic dealing with an aduio
compressor can fully bypass a small discus-
sion of attack time (the speed at which the
unit takes hold and compresses) and re-
lease or decay time (the time interval re-
quired to restore steady state circuit con-
ditions when a good sized peak has become
history). I candidly admit that I don’t know
the attack time of this little gem but bland-
ly state that whatever it is, I must be doing

7




VOLT uu:ml 3300 N
Q =5 s
To.
i 645 0.1
0.1 ——
§4? K 220K
B 470K E 10K

7 <470 -1

3k $ 2x$ Tolur

? OUTPUT
T0.uF 00K

B+ I65
Fig. 5. The complete compressor circuit, with the
quadrupler circuit replaced by the three-terminal
box labeled “quad.”

something right from the way it sounds in
use,

The release time is easier to come by as
you can readily time the decay of the con-
trol voltage by monitoring same with a
VITVM and clocking the time of fall after
hitting the input with a heavy “woof”. The
specified values give a release time of about
2% seconds which works out well in prac-
tice for voice communication.

Fig. 5 gathers up all the pieces into the
finished schematic of the practical function-
ing unit. For my own personal use (to feed
my Gonset G-50) I used the output con-
trol circuit shown. There is no input gain
control as the microphone used gives about
30 millivolts on close talking peaks. (a 100
millivolt signal will not overload the com-
pressor or cause distortion). The audio to
the G-50 is set by the output control on the
compressor, which means that in normal use
the compressor input is running wide open.

The Tabular data in Fig. 6 is quite in-
teresting. It shows the relationship between
specific values of input signal, the resulting
audio developed across the 6]5 plate load
and the corresponding values of dc control
voltage developed for application to the
suppressor grid.

Notice that a change in input signal of
20 db (the range from 1 millivolt to 10
millivolts) gives an output change of about
13 db or a compression of about 7 db. If
we push the input signal up to 30 milli-
volts (about 29.5 db over the reference 1
millivolt) then there is an effective com-
pression of about 13 db., A 100 millivolt
signal was applied experimentally with a
recorded compression of some 21 db. The
output as viewed on a scope was as clean
as the signal produced by a 10 millivolt in-
put signal,

Some parting thoughts in retrospect. Like
most hams, my shack is not loaded with
expensive test gear, The measuring equip-

Millivolts Volts Control

Input Out Volts
1 0.9 1.9

2 1.5 4.0

3 2.1 9.5

4 2.6 6.8

5 3.1 8.0

6 3.5 9.2

i 3.9 10.1

8 4.2 11.0

9 4.4 1155

10 4.6 12.0
15 5.6 14.5
20 6.2 16.0
25 6.5 17.0
30 6.8 17.5
35 6.9 18.0
40 74 | 18.2
45 T 19.0

Fig. 6. For an input voltage variation of 45:1, the
output varies by 8:1. Use the control voltage read-
ings to check the operation of your own circuit.

ment used was a Heath Audio VIVM, a
standard 20,000 ohms per volt multimeter
and an RCA Jr. Voltohmyst plus an or-
dinary 5 inch service type scope. Half-
way through the first set of measurements
I had the inspiration to see if the three
meters: involved agreed one with the other.
Needless to say they did not and the work
was stopped cold until they were shaped
up. (How do your meters stack up for agree-
ment?) Since my mill is an old one con-
structed before superlatives were invented
I have nowhere stated that the subject of
this article was “the best” or the living end.

As a matter of fact, after this project
came to a satisfactory conclusion subsequent
mental modifications suggested themselves
and just beg for somebody to try them out.
The thought was that the 6]J5 could be
replaced with a dual triode. One half would
be nothing but the audio channel and the
other halt just the amplifier for the con-
trol voltage section. This would eliminate
the RC isolation network across the present
audio plate load and a point of possible
distortion. A pot could be placed in the grid
of the control amplifier triode to give easy
control of compression if this were desired.

. . .W3KBM
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TELEGRAPH
KEY STAPLER
Handsome reproduction of antique telegraph key
This Morse Code Telegraph Key cleverly functions as a
stapler. Bostitch stapling mechanism. The rheostat is a staple
remover. Antique gold finish on black metal with Chinese-
red velvet base. 6l/5 x 3l/5. Ideal for an original qift for
the office or the radio shack.
Built to last
$10.59 4+ 80¢ Postage
|0 Days money back guarantee
Sorry no C.O.D.
Please send key stapler(s) to
NAME
STREET
cITY STATE ____ ZIP
HUGO H. ROUSSEAU & SONS
210 Post Street e Suite 915
SAN FRANCISCO CALIF. 94108
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VALUE ANALYSIS

From 80 meters..

SWAN 508
FULL COVERAGE
EXTERNAL VFO

The Model 508 Frequency Control
Unit is designed for full coverage
of 80, 40, 20, 15, and 10 meters.
It provides for transmitting and
receiving on separate frequencies,
and plugs directly into the back of
the. 500C. A separate Dual-VFO
adaptor is no longer required, since
the relay control circuitry is built
into the 508, A panel control per-
mits selection of VFO's so that op-
eration may be transceive mode
with the 500C VFO, transceive with
the 508 VFO, or transmit on the
500C and receive on the 508. The
Model 508 features eight ranges of
500 kc each, with 5 ke calibration.
It may also be used with the 350C

transceiver.
$125

MARS OSCILLATOR

Ten crystal controlled channels
with vernier frequency control.
Plugs directly into Model 500C and
may also be used with Model 350C
and other Swan transceijvers.

MODEL 510X
(less crystals) . .$45

SWAN SPEAKS
YOUR LANGUAGE

~ SWAN 117XC
MATCHING, | " «
~ AC POWER SUPPLY

Complete A {: supply for 117 vnits
watts ®* Home station, mobile, 50-60 cycles, in a matching cabinet

rtabl ti SSB-CW- with speaker, phone jack, and indi-
R{:ﬂ.a i R cator Jight. lm:iudes power cable

The new model 500C is the latest rhegsn BB B By
evolutionary development of a basic operate,

well proven design philosophy. It '

offers greater power and additional $105
features for even more operator en- -
joyment. Using a pair of the new

heavy duty RCA 6LQ6 tetrodes, the

final amplifier opérates with in-

creased efficiency and power output

on all bands. PEP input rating of the

500C is conservatively 520 watts.

Actually an average pair of 6LQ6’S

reach a peak input of over 570 watts

before flattopping!

The 500C retains the same superior
selectivity for which Swan ftrans-
ceivers are noted. The filter is made
especially for us by C-F Networks,
and with a shape factor of 1.7 and
ultimate rejection of more than 100
db, it is the finest filter being of-
fered in any transceiver today.

For the CW operator the 500C in-
cludes a built-in sidetone monitor,
and by installing the Swan VOX Ac-
cessory (VX-2) you will have break in
CW operation.

Voice quality, performance and re-
liability are in the Swan tradition of
being second to none.

SWAN 500C
FIVE BAND
TRANSCEIVER

80 through 10 meters » 520

 SWAN 14117
12 VOLT DC suppw

Complete DG supply for 12 volt
mobile or portable operation. In-
cludes cables, plugs, and fuses, Will
also operate from 117 volt A.C. by
detaching the D.C. module & plugging
in 117 volt line cord. Negative
ground standard. Positive ground

$520 available on special order.
$130

......

PHOHE PATGH
Model FP- 1

.........

o o '\"\..'. L -
R N O T
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ASK THE HAM ...
WHO OWNS ONE

S wan

ELECTRONICS
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. to 2 meters

-----

SWAN 250C
SIX METER TRANSCEIVER

We are proud to announce production of the deluxe model 250C,
new contender for top honors on the 6 meter band. The 250C is
built to performance standards of the highest order, including a
receiver front end employing dual Nuvistors in cascode with a
noise figure of less than 3 db. Deluxe features include a built in
250 KC crystal calibrator; ‘S’ meter; selectable sideband; vernier
control of the megacycle tuning range; and accessory suckets on
the rear apron to receive the model 210 external VFO, the new
Swan Noise Silencer and the VX-2,

The famous model 250 is a consistent winner in VHF competition
—The 250C is designed to set new records! We are confident that

the 250C will satisfy the most critical requirements of the serious

VHF operator. $ 420
SPECIFICATIONS:

® Receiver Mode switch provides

VALUE ENGINEERING

® Frequency Range: 50-54 MC
® Power Rating: 240 watts PEP

Input in SSB mnde 180 watts
GW Input, 75 watts AM input

® Two 6146 B Power output tubes

® Distortion Products: down ap-
prox. 30 db

® Unwanted Sideband: down more
than 40 db

® CarrierSuppression: better than
90 db

® Receiver Noise Figure: Better
than 3 db, with two 6CW4 nu-
vistors in Cascode

® Selectivity: 2.8KC at 6 db down,
with crystal lattice filter at
10.9 MC.

® Antenna Matching: Wide range
Pi network.

@ Metering circuits: S-meter on
Receive mode, P.A. Cathode
Current and relative output in
ransmit mode.

® 250 KC Crystal calibrator

® Selectable upper and lower
sideband

for AM reception

® Accessory sockets for noise
silencer, external VFO and VOX
unit

ACCESSORIES:

MATCHING AC
POWER SUPPLY

Motel 117XC . . i i i $105
12 VOLT DC SUPPLY

Model 14-117 ........... $130
SWAN NOISE SILENCER
Mode-NS-15) Lo $ 36
EXTERNAL VFO

Madel 21000 et $120
PLUG-IN VOX UNIT

Model V-2 ....ivivivnss $ 35
PHONE PATCH

| va o A o L e R $ 48

2KW LINEAR AMPLIFIER
Model 6B. With power
SUpPlY. . Ll et $660

AND FOR 2 METERS
SWAN TV2 TRANSVERTER

A receiving and transmitting converter, which may be used with
the 250C or 500C to operate in the 144-148mc band. Provides
240 watts P.E.P. transmit power, and low noise receiver front

end with Nuvistors in Cascode. | |
$295

One of the main reasons Swan
maintains its position as the
leading manutacturer of ama-
teur radio equipment is our
dedication to the principles
of Value Analysis, and Value
Engineering

We continually examine our
products to find ways of
improving their performance,
reducing costs, and making
them better values. As new
components are developed in
the electronic field, we an-
alyze them to see how they
can be used to improve the
performance of our trans-
celvers.

The most recent results of
our Value Analysis and Value
Engineering are shown on
these pages: The 500C 5 band
SSB Transceiver, our new Ex-
ternal VFO, the 510X Mars Os-
cillator, and introducing our
new 6 Meter Transceiver, the
250C.

Yet with all the improve-
menis, the increased reliabil-
ity, and proven performance,
Swan's Value Engineering re-
sults in substantially lower
prices than competitive
equipment. And every piece
of Swan equipment is backed
up by service second to none.

Value Analysis, Value Engi-
neering keep Swan in the
lead Visit your Swan dealer
soon



Putting the HW-12

Dean W. Manley W8FGB
P.O. Box 217
Escanaba, Michigan 49829

on 160 Meters

Carrier oscillator and heterodyne
oscillator mixer

The SSB signal in the HW-12 is gen-
erated at 2.3 MHz and mixes with the 1.5-1.7
MHz VFO signal to get 3.8-4.0 MHz
After changing the VFO cathode follower,
V14-6BE6 to a heterodyne oscillator mixer,
the 1.5-1.7 MHz VFO mixes with the 2.6
MHz crystal oscillator. The output of the V14
Mixer is 4.1-4.3 MHz. When transmitting,
the 2.3 MHz SSB signal is mixed with the
4,1-43 MHz in the V4-6AU6 xmtr mixer
producing 1.8-2.0 MHz. When receiving,
the incoming 1.8-2.0 MHz mixes with the
4.1-4.3 MHz from the V14 stage producing
the if of 2.3 MHz. This conversion to 160
meters inverts the SSB signal. If we didn’t
change the crystal in the V11B-%12AT7 car-
rier oscillator stage, the converted HW-12
would respond only to upper sideband sig-
nals. This is easily remedied by changing
the V11B stage crystal from 2306.7 kHz to
2303.3 kHz and the modified unit will re-
spond to lower sideband (LSB) signals, both
transmitting and receiving.

12

Transmitter driver and receiver rf

Modification of this part of the HW-12
only involves changing the L2-DRIVER
GRID and L3-DRIVER PLATE coils. These
coils also serve as rf stage coils in the receive
mode. The coils are removed and modified,
and then re-installed.

Transmitter pi-net

This portion of the modification affects
only the transmitter section. The Pi-network
tank variable C65, capacitors C66 and C67
(68 pf each), tank coil L4, and loading
capacitor C77 are removed and their 160
meter equivalents are installed.

Whether vou obtained your HW-12 new
or used, the 160 meter modification should
not be undertaken without reference to the
Assembly Manual supplied with the kit. Not
only is the manual helpful during the proc-
ess of the modification, but it should be
used to check the performance and align-
ment of the HW-12,

It is strongly suggested that time be taken
before modification to measure and make
a written record of voltages. Reference is
particularly made to Figure 12 on page 52
and Figure 13 on page 53 of the HW-12
manual. Before the actual modification is
started, make sure that the HW-12 per-
forms normally on 3.8-4.0 MHz. This could
very well save time and headaches later.

Parts needed for 160 meter modification

Besides the HW-12 and it’s power supply,
the following lists of parts is required for the
160 meter modification: (One of each re-
quired, unless otherwise specified)

2303.3 kHz crystal, Heath 404-196

80 Meter Driver Grid Coil, Heath 40-516

33 pF mica or ceramic capacitor

47 pF disc capacitor |

56 pF, 4kv disc capacitor

100 pF disc capacitor
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220 pF, 4kv disc capacitor

2000 pF (.002 mF'), 500 volt mica capac-
itor

02 mF disc capacitor

150-ohm, Y2 watt, 10% resistor

1000-ohm, Y2 watt, 10% resistor

22K, Y2 watt, 10% resistor

1 mH rf choke

B&W Miniductor 3019 (see text)

Hammarlund MC-140-S transmitting vari-
able

2610.0 kHz crystal, JAN Crystals (HC6/U

holder)

Also, a small quantity of small size wire
suitable for rewinding coils L2 and L3 is
required. Sizes between #30 and #36 is
suggested. The winding from an old 2.5 mH
rf choke or a broadcast oscillator coil may be
used. If it is decided that total coverage of
the 160 meter band will not be used for
transmitting, then the new 140 pF variable
capacitor will not be required. The present
final tank capacitor C65, 50-50 pF will cover
at least one 25 kHz segment of the band.
In this case, experimentation may be re-
quired for the exact values of the capacitors
in parallel with the final tank variable to
cover the desired 25 kHz segment of the
160 meter band.

It should be noted here that the new 80
meter Driver Grid Coil will be used for the
Heterodyne Oscillator Mixer Coil L6 for 160

meter operation.

Modification
Carrier oscillator and heterodyne mixer
Remove the present carrier oscillator

crystal Y1-2306.7 kHz and install the new
crystal 2303.3 kHz. Remove the following
parts from the VI14-6BE6 VFO cathode
follower: R140-1000, C141-310 pF, RFC-
140-15 «H, and the jumper wire connecting
V14-Pin 1 and Pin 7. Remove R141-47k
and temporarily set aside for later installation.

Locate the new 80 meter driver grid coil
(Heath 40-516) to be modified for use as
[.6 heterodyne oscillator mixer, Remove the
coil from the shield can and then remove
the 390 pF capacitor. Remove one end of
the 100 pF capacitor and coil lead from pin
2. Remove the coil lead from pin 4 and
solder it to pin 2. Now solder the free end
of the 100 pF capacitor and the remaining
coil lead to pin 4. Install a 33 pF capacitor
between pin 2 and pin 3. Re-install the coil
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in the can and the install the completed L6
on the printed board between V13 and V14.
Pin 1 of L.6 goes to V14-pin 5.

See Fig. 1 tor the installation of the parts
in the het osc mixer. Double check to be
sure of the proper location of each part be-
fore installing the part. Then install the part
and check again for possible errors! It is
easy to make errors, especially if voure not
familiar with printed boards.

Locate C142-.005 on the printed board
and remove the lead going to V14-pin 2.
Connect this free end to L6- pin 2. Now lo-
cate C140-310 pF and remove the lead near-
est V14. Connect the free end of coaxial
cable, and R83-3300. Install the following
parts: R140-150, R141-47K, R144-this ca-
pacitor to the junction of C142.005, 1000,
R143-22k, C141-100 pF, Cl146-47 pF,
C145.02, RFC140-1mH, and Y6-2610.0 kHz.

Driver coils L2 and L3

Remove L2 from the printed board and

remove the shield can. Carefully add ap-
proximately 35 turns “Scramble-wound” to
each winding. Wind over the present wind-
ing and away from the adjacent winding.
Do not wind in the space between the pri-
mary and secondary windings. Check the
windings with an ohmmeter and then re-
install in the shield can noting the position
of the color dot. Re-install L2 on the printed
board.

Remove L3 from the printed board and
remove the coil from it’s can. Remove the
windings, noting the pin connections. Wind
a 6-turn link to pin 2 and pin 3 in the same
location on the form as the original winding.
Now wind approximately 85 turns over the
link using the “scramble-winding” method
and connect to pin 1 and pin 4. Check with
an ohmmeter and then re-install in the shield
can noting the color dot. Install 1.3 on the

printed board.

Transmitter pi-net

Remove the following parts from the
HW-12: 80 meter tank coil L4; final tank
capacitors C65-Variable, C66-68 pF, C67-
68 pF; and the loading capacitor C77-1000
pF.

Install the new C77-2000 pF capacitor in
place of the old C77. Install the entire B&W
3019 Miniductor or wind 36)% turns of
No. 16 enamel closewound on a 1%-inch

13



JANUARY CLEARANCE
RECONDITIONED HAM GEAR

RECEIVERS
CLEGG

Zeus 2-6 M 185 watis XMTR $219.00
COLLINS

75A4 (early Model) RCYR $349.00
755-1 RCVYR 295.00
DRAKE

2B Q Multiplier $ 29.00
Drake 2B RCVR 179.00
Drake 2-C RCVR 195.00

GALAXY

Galaxy 111 $229.00
Galaxy Y 319.00
GONSET

Gonset Comm. || 2M XCVYR $119.00
Comm. Il 6M XCVR 99.00
GSB 100 XMTR 179.00
HALLICRAFTERS

SX99 RCVR $ 79.00
SX96 RCVYR 129.00
SX110 RCYR 99.00
SX115 RCVYR 369.00
HT 37 XMTR 22%.00
HAMMARLUND

Hgldﬂx RCVR $129.00
HQ 110C RCYR 129.00
HQ 145X RCYR 179.00
HQI170C RCVYR 189.00
SP600 RCVR 199.00
HEATH

HR-20 RCVYR S £9.00
MR-1 w/p.s. 29.00
HWI12 80 meter XCVYR 89.00

JOHNSON

Yaliant XMTR $159.00
Thunderbolt 80-10M Linear 260.00
Ranger Il XMTR 149.00
Ranger | 79.00
NATIONAL

NCI173 RCYR $ 79.00
NCI83D RCVR 129.00
NCX-5 XCVYR 385.00
NCL-2000 Linear 385.00
SWAN

SWI175 XCVYR 75 meters $129.00
Swan 240 (75-40-20) XCYR with TCU YFO 269.00
Swan 420 YFO 79.00
400 XCYR 339.00
Swan 350 329.00

ALL CASH ORDERS SHIPPED FREE IN THE 48 STATES

MISSION HAM
ELECTRONICS

3316 Main Street, Riverside 3, California 92501
Phone 683-0523 (area code 714)
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| diameter form 3-inches long. The winding

 will take up about 2-inches. Install the vari-
| able capacitor at the final tune location on
the front panel. Install the fixed capacitors
from the hot side of the variable capacitor
' to ground. The fixed capacitors are 220 pF
and 56 pF at 4kv. Solder a lead from the
top of coil L4 to the hot side of the tank
capacitor combination C65-C66-C67.

Alignment

Follow the procedure outlined in the
HW-12 manual for the alignment of the
VFO dial calibration, bias setting, if am-
plifier adjustment, and balanced modulator
adjustment.

Het OSC mixer alignment
1. With the VFO dial set to 1.8 (3.8),

turn the function switch to the tune position
and the meter switch to tune operate.

2. Adjust the upper slug of coil L6 for

maximum output.

3. Set the VFO dial for 2.0 (4.) and
adjust the bottom slug of L6 for maximum
output.

4, Repeat steps 1, 2, and 3. If results
are not satisfactory, try adjusting the upper
slug at 2.0 and the bottom slug at 1.8

Driver alignment

1. Adjust the upper slug of driver grid
coil L2 for maximum output at 1.8.

2. Adjust the bottom slug of L2 for maxi-
mum output at 2.0.

3. Adjust the slug of Driver plate coil L3
for maximum output at 1.9.

4. Repeat the steps as necessary for the
desired results. If flat response across the
entire band is not obtainable, then try for
response across the desired 100 kHz portion

of the band. For example: adjust one slug
of L2 at 1.8, the other slug of L2 at 1.9.
Adjust L3 at 1.85.

Now go back to L6 and adjust if neces-

sary for response across the desired portion
of the band.

Cratifying reports were received on 160
meters saying that the rig sound every bit
as good as an unmodified unit on 75 meters.

. WSFGB
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Great Things are
Happening with

&
L'*‘_-f Verticals
o Moi/ey

®All New 3 and 5 Band Operation
@ Improved 4-Band Performance

@ New Simplified Ground Mount
® Versatile Ground or Roof-Top Installation

&

Mosley’'s World-Renowned TRAP-MASTER traps offer a new

dimension in Vertical Performance . . . plus easy, low

~ cost installation. Three New RV-Series Verticals with the
Versatility of Six! New design — from the Simplified

w Ground Mount ( no longer is a concrete footing necessary)

to the addition of a ‘Top Hat’ where it counts most for

b a low, low angle of roof-top radiation.

Trap-Master Verticals will take you places . . . Qutstanding
Omni-Directional Radiation — Top DX-Ability. Whatever
your needs, Mosley has a New RV-Vertical designed and

engineered to give you a real 5-9 signal.

Q
<
<
(o8]

® Model RV-3C for 10, 15, and 20 Meter Bands
e Model RV-4C for 10, 15, 20, and 40 Meter Bands
® Model RV-5C for 10, 15, 20, 40, and 75/80 Meter Bands

For detailed Brochure on Specifications and Performance
Data, see your nearest authorized Mosley dealer, or write
factory direct: Dept. 170

4610 N. Lindbergh Blvd.,

-
=
-~
>3
j g ”ﬂ.f/ﬂy %ﬂ%ﬁm Bridgeton, Mo. 63042
Liy
<




luning a Parasitic Beam

Most antenna construction articles don’t
go into much detail on making tuning ad-
justments. If you are not familiar with the
tuning details, it can take twice as long to
tune the beam as it took to build it.

In spite of all the elaborate antenna de-
signs which have been developed in recent
years, the old grounded “Plumber’s Delight”
parasitic beam remains one of the most
popular antennas for HF and VHF bands.
Reasonable gain can be achieved with two
or three element beams using .1 to .15
spacing of elements, Construction is easy
and materials for building such a beam are
readily available almost anywhere. It can
be made rugged to withstand weather con-
ditions and normally won’t require any
servicing once it is properly tuned and in-
stalled. Finally, with few exceptions, it pro-
vides much more satisfactory performance
than antennas made of wire elements.

Among other advantages, we should also
add that it is really easy to tune, both for
forward gain and front to back, if you know
the procedure.

We won't deal with construction details
here, since those are available in handbooks,
antenna handbooks, and in numerous ar-
ticles which have appeared in ham maga-
zines over the past years. Typically, these
articles devote much time to construction
of the beam itself, including the usual Gamma
matching section, but only passing mention
is made of the details of tuning adjusting
for maximum performance.

To the experienced antenna builder, this
article will be of little value. However, for
the Novice or new ham, tuning a beam can
be a frustrating experience which requires
an inordinate amount of time, sweat, and
even tears. Many a beam building project
has been abandoned at this point, or has
simply been put into service with less than
optimum performance. I repeat . . . . tuning
a beam is easy.

.

Kayla Bloom WI1EMYV
P.O. Box 224
Dublin, N.H. 03444

LOW PASS
FILTER

SIGNAL
SOURCE

Fig. 1. Equipment diagram for driven element
matching adjustments.

This article will deal with the single band,
Gamma matched beam, and will show you
how the beam can be tuned easily and quick-
ly, to give you the best performance. After
all, you are going to devote a good deal
of time to constructing the beam, now, let’s
get the most out of it. Don’t rush! There
are certain pieces of equipment you will
need to do a first class job. If you don't
own them, borrow them. It is also helptul
to have one other person to assist, but it
can be done alone.

First, let me make one point clear. It is
virtually impossible to achieve maximum
forward gain and maximum front to back
ratio on the same beam. The forward gain
is determined primarily by the element
spacing and the efficiency of the driven ele-
ment. The front to back is determined by
the length of directors and reflectors, al-
though both are important in the case of
forward gain. In nearly all cases a com-
promise must be reached if one factor is
not to be sacrificed. However, the follow-
ing procedures will usually give the best
results without losing too much on either
forward gain or front to back.

Test setup for matching adjustments

Once the beam has been constructed ac-
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cording to the dimensions outlined in an
article or antenna manual, the next step
is to adjust the matching section on the
driven element of the beam for correct
matching to the transmission line. It is de-
sirable to make these adjustments with the
beam in its final location, but since this is
usually a physical impossibility, the idea is
to get it as far above ground as is possible.
Keep it as far away from obstructions,
especially large metal surfaces, as you can.
For HF beams, a tall stepladder will suffice.

Correct matching conditions are indicated
by obtaining the lowest SWR reading pos-
sible on the coax transmission line. As shown
in Fig. 1., the SWR meter should be lo-
cated as close as possible to the antenna
end, not the transmitter end of the trans-
mission line. There are two reasons for this.
First of all, if the transmission line has any
appreciable losses, a false reading will oc-
cur at the transmitter site and usually will
appear better than the actual situation at
the feed point of the antenna. Secondly, you
will want to be in a position to observe
the readings on the SWR meter as you are
making the adjustments in the matching de-
vice. Therefore, you will need a SWR in-
dicator of one type or another. This can
vary from a simple home-brew “Moni-
match” which will cost pennies to construct,
to an elaborate commercial Wattmeter
which will cost more than pennies. Since
we are concerned with the power getting
to the antenna and the amount being re-
flected back to the transmitter, any reliable
SWR indicator is acceptable.

An absolute minimum of connectors should
be used in the coax line, including those
used at the SWR meter. While new con-
nectors usually don’t introduce significant
loss, each one is a potential source of fu-
ture problems due to corrosion, etc. There
rarely is a need for a connector at the an-
tenna feed point, and a soldered (not
twisted) pigtail connection is best. Soldered
pigtail connections should definitely be used
during adjustments.

The transmitter, or other signal source,
must first be properly matched to the trans-
mission line. A dummy load at the antenna
end, with the SWR bridge at the transmit-
ter end will confirm this match. Once the
transmitter is tuned up with the dummy
load, these adjustments should not be

changed throughout the entire tuning pro-
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cedure. Fig. 1. shows a low pass filter at
the transmitter end because harmonics fed
to the antenna will cause false readings.
Most present day transmitters have har-
monic content low enough to prevent any
problems, but some harmonics are always
present and unless you use an expensive
signal generator as the power source, the
use of a low pass filter is a necessity. Most
of the less expensive signal generators have,
at best, a broadly tuned output circuit and
the harmonic content can be high.

Now what about the accuracy of the SWR
bridge? If you were able to achieve close
to a 1:1 ratio with the Dummy load at the
antenna and the SWR indicator at the
transmitter, it is reasonable to assume it is
correctly calibrated.

Adjusting the matching section

Most beam of this type use the Gamma
matching section shown in Fig. 2A, although
the Delta match shown in Fig. 2B does have
some advantages, and is still used in some
construction. There are several ways to ex-
plain the action of the Gamma match. One
concept is that the loop 1-2-3-4 induces a
voltage in antenna section 1-2 which is then
coupled to the rest of the driven element.
Since the loop 1-2-3-4 is not large enough
to be resonant, its inductive reactance must
be cancelled out by the series capacitor in
leg 3-4. As long as legs 1-2 and 3-4 are
reasonably closely spaced, they act similar
to a transmission line, and no radiation oc-
curs from the matching section.

Generally the dimensions chosen for the

GAMMA MATCH |

|
I DRIVEN ELEMENT

‘ - |NSULATOR

_-1

’ -
SLIDING
SHORT

Fig. 2. (A) Basic form of Gamma match and (B)
Delta match.
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&
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| B
] L
¥ T 1
| 1
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Gamma section are such that its length is
from Yo to Ye of a wavelength and the
spacing between sections is %30 to 6o of a
wavelength with the maximum value of the
series capacitor in pF being 7 times the
wavelength in meters.

The adjustment now depends upon
whether you have built the beam from the
dimensions given in a construction article
in a magazine or manual, or whether it is
an individual creation. In the first case, as-
suming a series capacitor has been used in
the Gamma match, the procedure is as fol-
lows.

1. Using a transmitter or rf signal gen-
erator, excite the antenna with sufficient pow-
er to obtain a reasonable indication on the
SWR meter.

9. Adjust the sliding short for minimum
SWR, or at least a decrease in SWR reading.

3. Adjust the series capacitor for mini-
mum SWR reading. |

4. Go back and forth between steps 2
and 3 to get minimum SWR indication. The
SWR must go through a rise-dip-rise-dip
sequence.

5. After the minimum possible SWR in-
dication has been obtained, adjust the driven
element length (try lengthening first for
a further reduction in SWR indication. This
is fairly critical and on a HF beam should
not be more than a few inches in length.
Remember, at this point the reflector and
director (s) should not be adjusted.

6. Finally, double check the final SWR
reading by going through the calibrate pro-
cedures for the type of SWR meter used.

In the case of an individually designed
beam, where we assume dimensions are
pretty close to “text book” specifications,
(both spacing and element lengths) it is a
good idea to check the frequency resonance
of the driven element first. Where there is
a difference in element diameter, the reso-
nant frequency of the driven element may
be far from the expected value. The Gamma
match section may be connected in some
temporary way and the signal source fre-
quency varied to check to see that a broad
SWR dip occurs near the desired frequency.
Here we find a grid-dip meter to be an
invaluable aid. With the feedline discon-
nected and a few inches of wire attached
to the feed point of the driven element and
loosely coiled around the grid-dip meter coil,
a pronounced dip will occur at the resonant

frequency of the driven element. Be careful
here, because other minor dips may occur.
There is no point in continuing with the
matching section adjustments until the reso-
nant frequency of the driven element is es-
tablished. Once this has been determined,
the same steps should be followed as out-
lined for the other version.

If you want to eliminate the difficulties
usually encountered by the use of a series
capacitor in the Gamma leg, this too can
be accomplished simply. Instead of wusing
step 3 in the sequence, vary either the spac-
ing between the Gamma section and the
driven element, or vary the diameter of the
Gamma section. This requires the patience of
a Saint, and the SWR may never reach the
desired 1:1. However, if you get close (1.2
or 1.3:1) it is worthwhile to accept the ad-
justment and gain the advantage of not
having another component, way up there
on the tower or mast, which could ultimate-
ly break down and cause problems.

The Delta match is appealing because of
its simplicity, but it can prove more difficult
to adjust. It is possible to simply use the
center conductor of the transmission line on
the Delta match leg. The dimensions shown
in Fig. 2B should be considered to be ap-
proximate and merely as a crude starting
point. Once the driven element has been
adjusted for resonant frequency, the adjust-
ment of the Delta match follows much the
same procedure as that for the Gamma
match. Instead of adjusting matching sec-
tion length and spacing, however, dimension
A and B of Fig. 2B are adjusted for minimum
SWR. The procedure is time consuming and
tedious, however, and spare coaxial cable
should be allowed in the event that, on the
first try, too much of the center conductor
is cut away. On the other hand, the end
result is an extremely simple, highly reliable
feed system.

Adjusting the parasitic elements

These adjustments don’t necessarily have
to be made. Most beams, when cut to “text
book” dimensions, will perform well. How-
ever, there is always the goal of producing
the last db of possible performance from a
beam. If properly constructed in the same
manner, and of the same materials, there is
every likelihood that the proper frequency
relationship will be retained. The reflector
should be 5% longer than the driven ele-
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A NEW CONCEPT IN ITS EXCITING
BEAM ANTENNA PROGRAM

Any knowledgeable DX'er will tell
you the secret is in the antenna. For
over a year Henry Radio has provid-
ed an exciting beam antenna pack-

Basic package No. HR-1

*Tristao CZ-337 New concept 40 ft.
crank-up tower w/mast

age program allowing the average CDR TR-44 rotator
amateur to own an efficient, and 100 ft. RG-58 A/U Coax
unbelievably economical antenna 100 ft. Control cable

package . . . pre-engineered, pre-
matched and pre-packaged to suit
his pocketbook and requirements.
NOW! This world famous antenna
program moves forward. NOW!
You can have the antenna of your
choice at the same incredible saving.

Complete with one of the following:

Hy-Gain TH-3 Jr. antenna $325.00
Hy-Gain TH-2 Mk 3 antenna $325.00
Hy-Gain DB 10-15A antenna $325.00
Hy-Gain 203BA antenna $330.00
Hy-Gain TH-3 Mk 3 antenna $375.00

A savings of approximately $70.00

Basic package No. HR-2

*Tristao CZ-454 New Concept 60 ft.

crank-up tower w/mast
CDR TR-44 rotator

100 ft. RG-58 A/U Coax
100 ft. Control cable

Complete with one of the following:

Hy-Gain TH-3 Jr. antenna $480.00
Hy-Gain TH-2 Mk 3 antenna 0.00
Hy-Gain DB 10-15A antenna 0.00
Hy-Gain 203BA antenna $485.00

Basic package No. HR-3

*Tristao CZ-454 New Concept 60 ft.
crank-up tower w/mast

CDR Ham-M rotator

100 ft. RG-8/U Coax

100 ft. Control cable

Complete with one of the following:

Hy-Gain TH-3 Mk 3 antenna $560.00
Hy-Gain 204 BA antenna $565.00
Hy-Gain 402 BA antenna $575.00
Hy-Gain TH-6 DXX antenna $590.00

Hy-Gain TH-3 Mk 3 antenna $520.00 | Hy-Gain DB-24B antenna $620.00
A savings of approximately $90.00 A savings of approximately $120.00

*Free standing tower $10.00 extra

All complete packages are priced freight prepaid to your door in the continental
U.S.A. Substitutions may be made . .. write for prices. And remember, you can
buy on time. You can trade your used transmitter or receiver. You can rely on
Henry Radio to supply the finest equipment and the best value.

CALL DIRECT . . . USE AREA CODE
5 Butler Missouri, 64730 816 679-3127
Rad St N | |
Henry Retstb®dadbad 11700 W 0lympic, Los Angeles, Calif. 90064 213 477-670]
931 N. Euclid. Anaheim. Calif. 92801 714 772-9200

= rmmagemr I T LT L T L e T i = T I e N R e T S e e T U T D S R S
“World’s Largest Distributor of Amateur Radio Equipment”
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Exceptionally compact—only
p—the
GSB 201 lends itself readily to table

top mounting.

814" high, 1254"” wide and 17" dee

GSB 201 MK Il

10-80 METER LINEAR AMPLIFIER

...lHE WORK HORSE

Four (not two) type 572B tubes for a
full 2000 watt P.E.P. SSB input.

. = Full wave solid state power supply.

Universal rear of cabinet circuitry
may be connected for transceiver or
receiver-transmitter use without
internal modification.

® Plus many, many more features.
AMATEUR NET

Also available: GSB 201 MK || — em-

ploys four type 811A economical triodes
for 1500 watt P.E.P. input.

AMATEUR "NET: (i iiieamesvsm $325.00

See your favorite distributor
— Write for brochure

G-OIN S E2"I"° ANOTHER DIVISION OF AEROTRON. INCORPORATED

P. O. Box 6527 / Raleigh, North Carolina 27608

ment, and the director should be 4% short-
er. Each additional director should be made
successively 4% shorter until the third di-
rector element when the length remains con-
stant for any additional elements.

Here we get into the compromise situa-
tion between forward gain and front to back
ratio. This, of course, depends on the in-
dividual's wishes in the matter. In some
areas of the country the front to back is
less important than in others. Forward gain
is the prime factor. In others, the curtain
of signals coming in from the back of the
beam, may make the difference in hearing
a DX station and not hearing him. Having
lived in Hawaii, Colorado, and now the East
Coast, there are three sets of circumstances
and my beam tuning has changed with the
circumstances.

In Hawaii, there was little QRM from
the West, but an iron curtain of Western
U.S. stations to the East. There, forward
gain was important. In Colorado, where QRM
came from both East and West, front to
back ratio was important if I wanted to
hear the incoming signals. Here in the East,
I find a compromise situation must be
achieved. The individual will have to make

his own decision as to this approach to ef-
ficiency. In many cases, the loss of a db
or two in forward gain is worth the added
attentuation of signals coming in off the
back of the beam.

Tuning for maximum forward gain

A field strength meter is placed at least
two full wavelengths directly in front of the
director’s path. A short horizontal dipole
connected to the field strength meter is best,
but a vertical antenna will work reasonably
well in these measurements. The beam is
excited and a reading taken. Here is where
the second person can be utilized to take
the readings. However, 1 have found good
results using a pair of good binoculars or
even a telescope to make the readings alone.
A telescope allows readings from a greater
distance, but at two wavelengths, binocu-
lars will do well. The meter should be iso-
lated from reflecting surfaces and should
not be held by another person. After an
initial setting is obtained, the meter adjust-
ments should not be changed. The beam’s
reflector and/or directors should slowly be
changed in length for maximum indication
on the meter. These adjustments will be
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broad, but should show a definite rise and
fall in the meter reading with changes in
length. Continue this process until maximum
field strength readings are obtained.

Tuning for maximum front to back ratio

To achieve maximum front to back ratio,
follow the same procedures described for
forward gain, but have the reflector ele-
ment facing the field strength meter. The
reflector element should be adjusted for a
minimum dip on the field strength meter.
This dip should be quite sharp as small
changes are made on the reflector length.
The director should be then adjusted for a
null on the field strength indicator. This
adjustment will be much broader than that
of the reflector.

A compromise between forward gain and
front to back ratio can only be made with
a three element (or larger) beam, and re-
quires a combination of the previous pro-
cedures. Basically, the directors are first ad-
justed for maximum forward gain (first
adjusting the director nearest the driven
element) then the beam is turned 180° and
the reflector is adjusted for minimum field
strength reading. The director(s) is not re-
adjusted.

In all these adjustments, low power should
be used not only to reduce the physical

problem of rf “tingles” and/or possible
burns, but to reduce the QRM radiated on
the given band. Use only the amount of
power required to produce adequate read-
ings. It working alone, it would be wise to
locate the transmitter or signal source where
it can be kept under control at all times.

After all these adjustments have been
made, it is a good idea to check the driven
element SWR again, especially if the trans-
mission line has been removed from the
beam at any time. Unless the parasitic ele-
ments have been changed drastically, there
should be no significant change in SWR. It
may have improved somewhat in the proc-
ess. However, a final check is in order be-
fore removing the test equipment and per-
manently installing the beam at the top of
the tower.

One final word. I have found it to be
more successful in the tuning of the driven
element to remove it from the beam and
isolate it for the initial tuning. Make be-
lieve you have a dipole antenna and tune
it as if it were the only antenna you were
going to use. Then reassemble it on the
boom and make the other tests. This is
minor, I assure you, but if you are looking
tor that last db of efliciency, it can mean
a JND (just noticeable difference).

... WIEMV

‘Beamed-Power’’ANTENNAS, “BALUNS”
I.V. KITS and ROTATOR SYSTEMS!

Most Technically-Perfected, Finest Communication
Arrays in the World! Precision-Tuned-Matched
and “Balun” Fed for “Balanced-Pattern™ to assure
“TOP-MAN-ON-THE-FREQUENCY" Results

Enjoy World renown TELREX performance,
value and durability! Send for PL68 tech. data
and pricing catalog, deseribing professionally

' ‘ engineered communication antenna systems,
'6 rotator-selsyn-indicator-systems, “Baluns”, L.V.

Kits, Towers, “Mono-Pole”, “Big-Berthas”, ac-
cessories, ete. ete.

Communication
Engineering

I re Laboratories

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

— with a MATERIAL DIFFERENCE!

Use, is one of the most dependable
testimonials of endorsement, and Telrex
products are in use in 139 Lands

SYSTEMS
SINCE 1921
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Mockup of the modification. Plate supply ground
return contains a 5000 ohm resistor, shunted by the
normally closed relay contacts.

Has vour linear started blowing fuses
when you turn the plate switch on to tune
up? Or maybe the mercury-vapor tubes in-
side are frequently flashing a bright bluish-
purple? Could be you have heard a dis-
turbing “thump” from the power transform-
er as well!

You may know about a cold pill to cure
wheezing, sneezing, and assorted miseries,
but would you believe one simple modifica-
tion to your rig can end fuse blowing, tube
flashing, and transformer thumping all at
once?

These troubles may start as you turn on
the plate switch of the linear if the sine
wave of the alternating supply is almost to
a peak. This causes the rectifiers to send
an enormous inrush of direct current to the
starved filter capacitors. Even if a fuse
doesn’t blow, this surge wont do the mer-
cury vapor tubes a bit of good. And the
jarring thump of the transformer may
shake vou up so much that you miss that
choice DX station who just called CQ on
the frequency where you're listening.

The filter in my factory-built linear con-
sisted of six 100 «F capacitors in series with
equalizing resistors across each one. I merely
opened the low potential lead from the
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D. A. Hoover WO9VEY
401 East Wood Street
Hillsboro, Illinois 62049

our Linear Need Help?

grounded center-tap of the plate transform-
er and inserted a 5000 ohm, 20 watt re-
sistor in series. Then I connected a relay
with normally-closed contacts in parallel
with the resistor with a jumper to short
circuit it. The primary coil of the relay is
operated by a toggle switch mounted on
the front panel. The 120 volts ac for this
is picked up where the line enters the cab-
inet and is protected by the unit fuse, of
course. The 5000 ohm resistor is perman-
ently wired in the circuit. Whether the re-
lay is energized or not, there is no time
when the center-tap of the plate power
transformer is open. Be sure your relay is
wired in this manner.

When the fialment switch is closed, the
mercury vapors heat; then, the modification
switch is closed, and the relay removes the
short circuit from the 5000 ohm resistor.
When plate power is' turned on, this ex-
tra resistance allows the filter capacitors
to charge more slowly. You will notice a
momentary brightening of the mercury va-
por tubes but no flash, no thump, and no
blown fuse.

After opening the modification switch,
voure all set to call and work that DX
station, so get after it!

.. . WOVEY
SWINGING
BEG A ~ vV CHOKE & ;m
----------- - AMP
PLATE | so00n, 20W | s.
AEMIL : | HIGH V -
' CAPS. T
, , NORMALLY | 2
866 A CLOSED I
~ RELAY |
<0 i
| -
FIL S
XFMR —
jE TOGGLE |METER
SHUNT —
LA 2 73

Fig. 1. Modification shown within dashed lines
prevents quick inrush of charging current to ca-
pacitors. This reduces strain on fuses and mercury
vapor rectifiers. Also good for semi-conductor rec-
tifiers.
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HOWARD W. SAMS BOOKS FOR THE AMATEUR

Advanced & Extra-Class Amateur License Handbook

by Howard S. Pyle, W70E. Provides all the information
you need to obtain your advanced—or extra-class
license. Makes preparation for these top licenses far
easier for present holders of lower licenses. Includes
sample questions for each exam. 192 pages.

20649, only....... A LR SR, el e U $3.95

General-Class Amateur License Handbook
by Howard S. Pyle, WZ7OE. A complete guide, including
typical FCC test questions and answers, to help you
prepare for the Technician, Conditional, or General-
Class radio exam. 144 pages. 20639, only....... $3.25

Building Your Amateur Radio Novice Station

by Howard S. Pyle, W70E. Provides complete, easy-to-
follow construction details for building an inexpensive
transmitter and receiver, plus several valuable acces-
sory items, for Novice or Géneral Class operation. 128
pages. Eﬂnﬁﬂ QI ) s s s s B R TR T, < 18

International Code Trammg System

by International Teaching Systems, Inc. Special pro-
grammed charts and 33Va-rpm recordings help you re-
ceive at 2-3 wpm in just a few minutes. You'll be receiv-
ing and sending up to 22 wpm with less than an hour
of recorded instruction. 96 pages; 6 record sides.
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Famous Editors & Engineers Books

17TH EDITION OF THE FAMOUS

Radio Handbook

Tells how to design, build, and
operate latest types of ama-
teur transmitters, receivers,
transceivers, and amplifiers. ¢
Provides extensive, simplified ¥
theory on practically every
phase of radiec. All original
data, up-to-date, complete, 848 pages
EE-167, only........ Slatie 804 fouh

The VHF Amateur

by Robert M. Brown, K2ZSQ/W9HBF. Completely up-
dated handbook incorporating the finest material on
vital vhf subjects from the rare back issues of the
famous VHF Magazine, plus new data of great interest
to both old and new vhf men. 160 pages.

4 ZEE A DT T e O et 00 e LM S $4.50

Commercial Radiotelephone License

0&A Study Guide

by Woodrow Smith & Robert Welborn. Invaluable prep-
aration for the exams. Questions cover first four ele-
ments of the radiotelephone license exam. Answers
are detailed and comprehensive. 272 pages.

BEDIY, OIS cals ilsove PO it Sl i $6.95

Single Sideband: Theory and Practice

by Harry D. Hooton, W6TYH. The one-source guide to
ssb, covering origin and principles, derivation of ssb
signals, carrier-suppression techniques, sideband se-
lection, and a complete analysis of ssb equipment. 388
pages. EE-350,0nly............ PN TRCp X I Wt 4 ... .$6.95

Transistor Radio Handbook

by Donald L. Stoner, W6TNS & Lester A. Earnshaw,
ZLTAAX. Covers the use of transistorized communica-
tions equipment for amateur and commercial applica-
tions. Provides simplified theory, plus practical con-
struction prc:-]ects for solid-state equipment. 1BD pages.
EE-044, only. . . .$5.00

_________________

..$12,85
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Amateur Radio Incentive Licensing Study Guide

by Robert M. Brown, K2ZSQ/W9HBF and Tom Kneitel,
K2AES. Fully explains the new incentive licensing
which affects both newcomers and old-timers. Covers
all the new FCC Regulations and band allocations.
Includes sample exams for Novice, Technician, Con-

ditional, and General-Class licensing. 160 pages.
3 oL R P e RS e S e M e R A U R $2.75

Amateur Radio Construction Projects

by Charles Caringella, WENJV. Shows how to build
novice transmitters, converters, all-band phone-cw
transmitter, and others. Provides detailed, easy-to-
follow building and operating instructions. 136 pages.
][ 7. Ry 1R e e R A LR ol e gk $3.25

Ham Antenna Construction Projects (2nd Ed.)

by J. A. Stanley. Practical guide to custom-building
your own antennas; describes all types of arrays, in-
stallation, tuning up and testing; shows you how to
make the best use of antenna power. 160 pages.

20654, only. . e v 0 9399

101 Easv Ham Radio Projects
by Robert M. Brown & Tom Kneitel. A selection of easy-
to-build, inexpensive circuits for a variety of worthwhile
ham devices. Provides brief descriptions, construction
hints, diagrams, and parts lists; includes substitution
guide appendix. 160 pages. 20674, only...... ...$3.95

Transistor Transmitters for the Amateur

by Donald L. Stoner, W6TNS. Shows how to build solid-
state crystal checker/calibrator, low-power cw xmitter
and eight other transistorized pr::-jec:ts 128 pages.

A ORI e e s e T i i B $3.25

Amateur Radio Antennas (2nd Ed.)
by Harry D. Hooton, WB6TYH. Provides full details on
theory, design, construction, and application of anten-
nas. Tells how to select the best'antenna system for
optimum performance. 176 pages. 20611, only....$3.95

Practical Ham Radio Projects
by Charles Caringella, W6NJV. Includes circuit dia-
grams, parts lists, and detailed instructions for building
12 unique and useful ham shack devices at the lowest
possible cost (no item exceeds $50). 128 pages.
20042, only. . SRR L

Transistorized Amateur Radio Projects

by Charles Caringella, WENJV. Presents a complete
selection of transistorized ham radio construction
projects for the beginner as well as advanced amateur.
Includes several printed-circuit board projects and the
negatives for etching them. 140 pages.

20570, only....... N S W 20 S A I e SR -1

So You Want to Be a Ham (4th Ed.)

by Robert Hertzberg, W2DJJ. Completely revised to in-
clude information on the incentive licensing. This is the
book to have to learn about amateur radio, ham equip-
ment, operating procedures, and how to pass the FCC
exam. 192 pages. 20607, only...... e ..+ .$4.50

ABC's of Ham Radio (3rd Ed.)

by Howard S. Pyle, W70E. Enlarged and updated to in-
clude all the study material required to obtain the
novice-class license. Covers latest FCC regulations,
including new incentive licensing provisions. 144 pages.
20638, only....... v 52,95

Amateur Hﬂdl‘ﬂ I';'i.ﬂhl]ﬂ Handhunk‘:

by Charles Caringella, W6NJV. Provides complete
information for going mobile. Explains circuitry and
construction of commercially bulit mobile amateur
equipment. Shows how to build mobile converters, trans-
mitters, transceivers, and mndulatnrs etc. 1?6 pages.
20038, only. . vivvivess . N W ey, L
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HOWARD W SAMS & Cﬂ., INC.

Order from any Electronic Parts Distributor, or
mail to Howard W, Sams & Co,, Inc., Dept. 73-19
4300 W. 62nd St., Indianapolis, Ind. 46268

Send the following books: Nos.

[] Send FREE 1969 Sams Book Catalog

Name

$ enclosed
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Address
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Some Thoughts on

Voltage Control
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Fig. 1 Boost/Buck system of wvoltage control. VI
and Vs must be of same frequency sine-wave
output to preserve.

An earlier article! by Jim Kyle, concerning
ﬁld}ustmcnt of an ac line voltage by the
“Boost/Buck” system, prompted some further
thought and experimentation along a simi-
lar line. Although the underlying theory of
the system described by Kyle simply in-
volves vectorial addition of two ac voltages
of the same frequency, there is some ten-
dency to confuse it with the system of
Fig. 2. The boost-buck system explained in
Fig. 1 is often used in small line voltage

:

Il OUTPUT
VOLTAGE

(~) e :

Fig. 2. The *“Series-Aiding/Series-Opposing” sys-

tem.
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Murray Ronald VE4ARE
Box 974
Brandon, Manitoba

Canada

regulators for field day use, the series volt-
age being derived from a step-down trans-
former whose primary is paralleled with the
ac line voltage. Fig. 3 shows such a system.
Since the phase shift across the transformer
is 180 degrees (or nearly so) the series
voltage can be made to boost or to buck
the input voltage with a reversal of either
the primary or secondary transformer leads.
For the in-phase case the vectorial addition
of Fig. 1 becomes simple addition; and for
the out-of-phase case the resultant voltage
is the difference of the other two.

The system illustrated in Fig. 2 involves
changes in the magnetic flux densities of
the transformer core. This method may be

FILAIMENT 4
- oUTPUT
% VOLTAGE

L
T

Fig. 3. Practical “Boost/Buck” manual voltage con-
troller.

used to vary the output voltage of a dc
supply of the transformer type. Basically
then, if a secondary winding is connected
with the transformer primary in “series-
aiding” the flux density due to the primary
current tends to be greater. This translates
into increased voltage induced in any other
windings. Conversely, the flux denmtv would
decrease should the two windings be con-
nected in a “series-opposing” fashion. Fig. 5
diagrams a dc power supply which employs
this technique.
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Fig. 4. Variable “Boost/Buck” system with neon

bulb indicator. Adjust R so that bulb fires at de- e T
sired voltage setting. BANDIT 2000C
® 2000 watts PEP e
These methods of voltage control are very o Eive bands '
desirable in cases where load requirements o Kit form e

are variable. They are much preferable to i)
a series dropping resistor since, not only rite Tor deraills

can they adjust up or down, they consume | HUNTER SALES INC.

very little real power and only slightly affect Box 1128A University Station
voltage regulation. Des Moines, lowa 50311
Reference

1 Kyle, An AC Voltbox, 73, October 1966.
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VOLTAGE CHART
SV POSITION A B c
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Fig. 5. Flexible dc plate supply using a TV power transformer with multiple filament windings.

95 value for
your money

Allow 50¢ Teievision iens 7 ewcment, coated ecolor corrected black anodized

for focusing mount adjustable iris from F1.9-F22 Lelea/Cannon
packing & threaded mount fast speed F1.9. TFoeal length 4imm Brand new
shipping lens imported. An unheard of price for a lens of this quality. Use

3970

on your 18mm camera or 35mm Lelca/Cannon. Acts as 2X Tele on

Wollensak f1.8 Raptar Zoom lens 9-30mm. No iris. Focus- 16mm camera, (#3800—Lens, §19.95; =3801—Mounting Fiange,
Ing mount 6 it.—inf. Ratio 3.3:1. Flat 3 screw mounting. .‘F-_..’_.H_m s e dssesseraiaesiissatasiesesesaasataasiaiitas $10.95
Price $9.85. 33970 *“‘Not ‘'C' Mount."” =3802—Adapter. to 'C"" ..... el e L $3.50

BUY ALL THREE ITEMS AND BAVE .......ici.ecssiana $21.95

_ j Pu?e after Page of Values Like These...

are listed In our catalog 967Al. if you have mislaid your copy, a new one will be mailed upeon request. With
the exception of flyer 968MI, we will not have a new catalog available until the Spring of 1969. WATCH FOR IT!
Occasional flyers only.

THE DENSON ELECTRONICS CORP.
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R. E. Barrington, W6JDD
1087 Hewitt Drive,
San Carloes, California

Solzd State Monitoring

Or . Here’s Looking at You!

T < APPROX 200pF(SEE TEXT)

COLLECTOR OF Q6
(455 kHz IF AMP)

Fig. 1. The pre-wired circuit of The module.

The Heathkit Model SB-610 Monitor Scope
is a convenient instrument for use with an
amateur radio station to monitor “on-the-
air’ signals. It can also be used to monitor
radio signals from other stations when used
in conjunction with a receiver . . . or so
says the Heath instrument manual. And the
statement is certainly true; also, as easily
accomplished as the manual indicates when
the application is to a vacuum tube receiver’s
if strip. Try it with a solid state receiver
or transceiver, and the cheese gets a little
more binding, as they say!

Conventionally, receiver monitoring con-
nections are made to either the grid or plate
circuit of the last if stage in the receiver,
using the smallest value of coupling capa-
citor that will give adequate pattern height.
In this manner a portion of the signal is
sampled and coupled through the vertical
input jack of the scope to the vertical ampli-
fier. In the cost of the SB-610 this is a

vacuum tube stage employing a 6EW6. The
input resistance is 100k ohms.

When the application is to a transistorized
if stage with its lower signal level and lower
impedance, the resultant picture on the scope
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COLLECTOR OF QI6
(TO PICK UP 12V
RECEIVE Bus)

is totally unsatisfactory. If the attempted
pick up is at 455 kHz if, a very simple
and inexpensive solution lies at hand . . . a
tiny transistorized if module known as the
8902-B, put out by the Miller coil people.
For only $3.75 this little gem will provide
55 dB gain. Bandwidth is 8kHz at 6 dB;
de¢ requirements only 2 mils at 6 volts,

With wvarious manufacturers hinting at
new solid state receivers or transceivers on
the horizon, the 8902-B may be a very handy
gadget to know about. Right now any owner
of an SBE 34 or 33 transceiver who has
ever attempted to monitor received signals
on an SB-610 has quickly found out it just
won't work . . . at least, not without modi-
fication. But the Miller 8902-B module pro-
vides a made to order solution.

Fig. 1 illustrates the pre-wired circuit of
the module and a typical application be-
tween a transistorized if stage and the
Heath Monitor Scope, using the SB-34 as
an example. The small size of the 8902-B
lends itself beautifully to mounting under
the circuit board at the left rear corner of
the chassis. (See Fig 2 for a simple method
of mounting via a lightweight metal mount-
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MILLER 89028 Ho 1
IF MODULE et

Fig. 2. Simple Mounting Method.

ing strap clamped under the existing screw-
ed in mounting feet for audio choke L-1)
This will place the module in colse proximity
to the pick-up point for if input as well as
for de power.

Coupling to the receiver circuit is accom-
plished at a point under the circuit board
where the collector of the 456 kHz if am-
plifier Q-6 is connected to the high side of
the receive path input winding of 456 kHz
it coupling transformer T-2. Fairly heavy
coupling (200 wuF or so) is required if
maximum picture height is desired. It is
possible to obtain this however, and com-
penusate for the detuning eect by retuning
the slug of T-2 for maximum audio signal
by ear . . . on a received monitored signal
. . . or maximum transmitter output on a
two tone test. When you're all through make
sure any retuning of T-2 has not upset the
corret setting of the carrier balance pot.

Many of todays transceivers (whether
solid state or not) make use of bilateral
stages that must do double duty, functioning
on both receive and transmit path. This must
be taken into consideration when attempting
to use the Heathkit Monitor Scope. A bila-
teral if stage would continue to provide a
signal on transmit. This would be applied
to the vertical amplifier of the SB-610, super-
imposing a signal on top of the energy being
picked up from your own transmitter for
the monitoring of vour own rf output.

Here again the 8902-B strip provides an
easy does it out when applied to any trans-
ceiver with a keyed voltage bus on receive.
The solid state switching of an SBE-33 or
34 does this by providing a plus 12 volt
bus from the collector of switching tran-
sistor Q-16 in the receive mode. The same

JANUARY 1969

point is at ground potential during transit.
effectively killing the passage of a 456 kHz
if signal through the little Miller module.
Terminal 7 of the 8902-B normally sup-
plis audio output where required in receiver
building block type applications. For the
monitoring application described in this ar-
ticle the unit is easily modified as indicated
by the rf output lead shown in Fig. 2. A
new terminal is created for this lead bv
bringing out a small wire from the input
side of the diode. This may be threaded
through a small vacant hole that exists in
the phenolic baseboard of the module be-
tween active terminals 7 and 9.
Go ahead . . . try it. You'll add new mean-
ing to the words, “Here’s looking at you”!
... W6JJD

KEEP IN TOUCH! LISTEN TO NEWS
AS IT HAPPENS! POLICE-FIRE CALLS
ON YOUR BROADCAST RADIO WITH
TUNAVERTER, KING of CONVERTERS!

OUTSTANDING S e el v
with
plus A s
EASY Instalation ‘ngr- . gﬁ
and 100% American %
made dependability! =
Crystal & Tunable by the flip of a switch! lts

getting TWO converters for the price of
ONE!

Extra Sensitivity & Selectivity with unique 3 gang
tuning capacitor! It is signal peaker on X
control!

Changeable Crystals for Versatility & Usability
Change channels at willl Never obsolete!

N
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l SQUELCH accessory for NOISE FREE monitoring!

e 9 wvolt battery powered e | year guarantee
e Includes coax, mount o Size—214"" x 315" x 414

Models for AM & FM Tunable & Crystal! (less crystal)

BAND MODEL COVERS OUTPUT eath
CB & IOM 273 X 26.9-30 me 1500 ke : pees
6 meters 504 X 50-54 me
2 meters 1450 X 144-150 me
Police, fire, 1 [ 348X 33-48 me
Weather, ete.[11564 X 150-164 me
Aireraft I828 X 11B-128 me

SQUELCH FOR YOUR TUNAVERTER!
Noise free monitoring with adj. electronic squelch! No
wires to Radio or Converter! Just plug in coax! For
all 1500 ke outputs. 9 or 12V. 1" x 4" x 2~. $17.50 ppd.
Coupling Loop & Ext. Antenna for use with

home and Transistor Radios £3.95 ppd.
Mobile Battery Eliminator, 12V. to 9V. ....... $4.95 ppd.

Crystals—State Exact Listening Freg. .......... $5.10 ppd.
See Your Dealer or Order from: AIR MAIL add £.85 ea.

HERBERT SALCH & CO. Marketing Division

Woodsboro 7N, Texas 78393 R.Ef-f; ﬂ;*;;i}t:gm
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R. W. McDonald K5WOR
4502 Abbott, Apt. 206
Dallas, Texas 75205

The 2 Meter [ransistor

Transmitter Plus One

With the present popularity of both 6M
and 2M FM, the cry for more up to date
equipment has been heard. Here, in part,
is the answer to that cry—a transistor 2 me-
ter FM transmitter which meets all the de-
sired requirements: narrow band, size, effi-
ciency, power, and most of all rehablllty

The basic circuit was more or less a copy
of the 250 mw transmitter circuit which ap-
peared in the T. I. Dalcom Booklet. Un-
fortunately, 250 mw is not of much use,
that is unless you want a walkie talkie. With
the addition of the 2N3866, a power of 2.5
watts can be obtained without too much
trouble. The 2.5 watts can be used to drive
most any tube circuits in the 100 watts
range.

The circuit

Basically the circuit is an oscillator fol-
lowed by a phase modulator, 3 triplers and
4 class C amplifier stages. The power sup-
plies are simple series regulators from a
common source and a standard full wave
rectifier for the high voltage.

The oscillator Q1 is a Pierce with L1
tuned to the oscillator frequency. The 33 pF
capacitor from the base to ground can be
variable for frequency adjustment. Some
frequency pulling was noted in tuning L1.

The phase modulator is fairly straight for-
ward. Here an ordinary AM signal is com-
bined with a somewhat larger unmodulated
carrier which is shifted in phase by 90°
from the phase of the carrier in the AM
signal. The resultant signal then varies in
phase with the modulation. The 6.8 pF
capacitor produces the required 90° phase
shift while Q2 acts as the control device.
The two signals are added vectorially at the
collector of Q2. About 2.0 volts RMS is all
that is required to give = 5 KHz deviation
at 144 MHz.

The next three stages of Q3, Q4, and Q5
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are triplers which are tuned to 16 MHz, 48
MHz, and 144 MHz respectively. Q5 has
an output of only a few mW which is then
coupled into Q6. The output of Q6, which
is a class C amplifier, is coupled by way of
a 15 pF capacitor and the two 270 ohm
resistors 1000 pF capacitors to Q7 and Q8.
These stages have separate bias resistor and
emitter resistor to help compensate for any
unbalance in the dc and beta between the
two units. The output here is around 250
mW to 300 mW which is coupled through
the 25 pF variable capacitor to the base of
the 2N3866. The 2N3866 is tuned by way
of the 30 pF variable, L7, the six inches of
RG-58 and L 8.

The final is a 6146 which like the other
stages is operated class C. Neutralization is
accomplished by use of the modified Z235.
Series tuned circuits are used in the grid
and the plate circuits for maximum effi-
ciency. The output is around 35 watts with
400 volts on the plate.

The power supply shown in Fig. 2 for
the transistor stage is full wave bridge and
a simple series regulator using surplus
2N1050’s or any other NPN med. power
transistor. The plus 28 volts supply used
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(C)

(B)

Fig. 2. Three audio preamp methods depending on the type of mike used. C is for a carbon mike, and

either A or B may be used for a crystal mike.

three zeners in series for a reference but
one 28 volt zener could be used. The out-
put voltage is: zener voltage—0.6 volt. The
supply for the 6146 is a standard full wave
with a = filter using two 40 mfd capacitors
and a 10 Henry choke. The relay voltage
and the bias is obtained putting the 5 and
6 volt winding on the transformer and half
wave voltage doubler in series. The fixed
bias is not really high enough to hold the
tube but is better than none at all. The re-
lay K1 is used to key both the high voltage
and low voltage to the transmitter,

Construction

As can be seen in the photo, no effort
was made to make the transmitter in any
way compact. In fact, as a general rule, the
layout has quite a bit of room. The trans-
mitter exciter is constructed on a 5 x 7 inch
sheet of brass. The reason for using brass is
mainly because it is easy to work with in
mounting components and in making the
shields. Each stage, with the exception of
the oscillator, phase modulator, and the first
tripler, is constructed in its own compart-
ment. The use of Y4 watt resistor, miniature
chokes, and tantalum capacitor make the
construction fairly roomy.

As a general rule, no parts are critical,
except in the last few stages and here only
the chokes and the coupling capacitor val-
ues, but I guess that doesn’t leave much!
The shields are used not only as shields but
also to give locations to make good short
ground connectons. Johnson miniature wvari-
ables capacitors (160-130) were used
throughout except in the base and collector
of Q9. Here the base and collector capa-
citors are midget mica trimmers (ARCO 422
40 pF to 4 pF). The output is coupled by
way of a six inch piece of RG-58. Here, and
only here, is the only critical point in the
construction of the umit. If the coax is
longer, the ARCO Trimmer in the collector
of Q9 may have to be a bit larger or L7
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smaller. If the final is not going to be used,
the circuit shown in Fig. 4 can be used to
match a 50 ohm load. As stated before
the 33 pF capacitor from the base of Q1
to ground can be variable so that the fre-
quency can be moved somewhat. The audio
is fed into the transmitter by way of a
phone jack. There is no audio preamp
shown on the circuit in Fig. 1 because it
was unknown what type of mike would be
used. There are three methods shown in
Fig. 2A, B, and C any of which will work
equally well. As to the transistors used, the
2N708 were used here, but others were
tried and worked about as well. The 2N708
can be bought surplus for 2/$1 from Poly
Paks or new for only $1.32. The “silect”
version of the 2N708 is the TIS45 which
sells for around $.60 new. The best tran-
sistor tried was the 2N2369 costing $2.40.

Fig. 3. If the final is not going to be used, this
circuit can be used to match a 50 ohm load.

But the “silect” TIS48 costs only $.64. All
things being equal the 2N708/TIS45 seems
to be the best for my money. The 2N3866
is made by RCA and, to the best of my
knowledge, it can not be bought surplus but
is only $5.00 new. As for the transistors used
in the audio preamplifier in Fig. 3B most
any NPN would work with little or no dif-
ference at all. The FET amplifier in Fig. 3A
has some advantage and may be preferred,
here again most of the bargain FET's will
work fine.

The 6146 final is constructed on a 4 x 7
inch plate and the 6146 is enclosed in a
4 x 4 inch box. The capacitor used in the
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grid circuit is a Johnson Miniature (160-
104). The grid coil is series tuned with the
link tightly wound over the grid coil. The
plate circuit is also tuned with the one
turn link in the center of the coil. The tran-
sistor exciter and the 6146 final both have
4 pin male Jones connectors mounted on
them so each can be removed with ease.
The power supply is mounted on an 8§ x
7 inch plate. The low voltage regulator is
constructed on a 3 x 2 inch piece of Vector
Board. The transistor used in the low volt-
age regulator is any NPN medium power
transistor with collector to emitter break-
down voltage of 50 volts or more. A 2N1050
was used here but any of the 2N1048, 49,
50 can be bought for a dollar or so surplus.
The three units are mounted on a 7 x 17
inch chassis and a 12 pin male Jones con-
nector is used for voltage output and keying.

Tune up

With the use of a GDO and rf indicator,
such as a wattmeter, or wavemeter, the tune
up is pretty simple. Never operate the tran-

sistor exciter without a load. If it is op-
erated without a load the 2N3866 will be
damaged. First tune L1 until the oscillator
starts- and shows maximum output on a
wavemeter or a receiver. Next tune L2
through L9 for max rf output into the watt-
meter or load. These will have to be re-
peaked a couple of times. The bias to the

6146 can be removed and a 0-5 mA meter
can be used from the 22K resistor to ground
to indicate grid current. With all stages
peaked the grid current should be around
2.5 to 3.0 mA. The plate current should be
around 150 mA at 400 volts. The screen
voltage should be approximately 190 wvolts.
The 28 volt current is around 125 mA; the
12 volt current is around 100 mA. The out-
put was measured to be 36 watts but will
vary somewhat. No provisions were made
for an audio preamplifier. If a carbon mike
is used, use Fig 3C; and Fig. 3A or B for
a crystal or ceramic mike. The unit here is
being used on 143.950 MHz MARS.
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$160 ENCYCL
FREE WITH 20 SUBSCRIPTIONS

New American Encyclopedia in 16 vol-
umes, over 6000 pages, over 1100 full
color pictures! Completely up to date,
latest edition. FOB. If you have children
you should have an encyclopedia. Just
send us 20 new $6 subscriptions to 73.
USA.
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1969 EDITION-

NE ' WRL ELECTRONIC
u EQUIPMENT CATALOG

FREE

Brand New! '
Filled with amazing | _~"]
buys in electronic
equipment includ-
ing dozens of new
and exclusive
items you can't
buy anywhere
else!

Anything in the
book on easy

credit terms,
100!

World Radio Laboratories

3415 West Broadway
Council Bluffs, lowa 51501

Gentlemen:
Please send me your Free 1969 Catalog.
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e Yasme World-Wide

DX-peditions

YASME 11, symbolically displaying “DX -73” on
its main sail.

The YASME World-Wide DX-peditions
have given many a ham his first contact
with a rare country during the last decade
and a half of amateur radio. To some ama-
teurs YASME means a ship; to others it
stands for a mysterious group of rich ama-
teurs; but to the majority of the amateurs
of the world, it stands for DX. Everyone
who has had anything to do with YASME
has been interested in DX—that special
activity within the wide scope of amateur
radio which consists basically of holding
two-way communication with as many dif-
ferent “countries” as possible. At this time,
the top DX amateurs of the world have held
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The YASME Foundation
P.0O. Box 2025
Castro Valley, California

two-way communication with some 345 dif-
ferent such countries. Some of the areas
thus classified as countries consist of remote
uninhabited islands and reefs; others are
small countries with only one or two radio
amateurs. A DX-pedition to such areas is
the only way of permitting large numbers
of hams to contact them. In addition, the
DX-pedition serves the useful purpose of in-
creasing interest and understanding of ama-
teur radio in such remote areas and estab-
lishes approved licensing procedures.

From the beginning of ham radio, some
radio amateur or group of amateurs have
traveled to remote places specifically to set
up a radio station so that other hams would
have their first contact with that place. Un-
til 1954, however, these trips or “DX-pedi-
tions” consisted of hams who made these
trips for a weekend or at the most for a
fairly limited period of time. The YASME
DX-peditions are the first DX-peditions in
the world to make such trips on a regular,
continuing basis.

In 1954, a young Englishman, Danny Weil,
built a small sailing boat in which he
hoped to sail around the world. He named
his boat “YASME” from a Japanese word
meaning good luck. He had no previous sail-
ing experience. He was not a radio amateur.
He had only a small boat and a burning
desire to conquer the world by sailing
around it. After many difficulties, he finally
sailed into St. Thomas, Virgin Islands, where
he met Dick Spenceley, KV4AA. Dick talked
Danny into becoming a ham and suggested
to Danny that he go on a world-wide
DX-pedition in his small boat and, at each
rare spot visited, Danny go ashore and op-
erate his amateur station. This is just what
Danny did for the next nine years. All told,
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he worked from 27 rare countries. During
that period, Danny wrecked YASME I and
YASME II and had innumerable exciting ex-
periences—many of which he was lucky to
come out of alive.

Danny married in 1960 and after a rela-
tively short period of sailing together, Dan-
ny’s wife told him that he must choose the
DX-pedition or her. Danny chose married
life and stopped his travels. Danny wrote
a 1,000,000-word book on his many hun-
dreds of thrilling incidents such as the fol-
lowing, written by Danny describing the dis-
aster of YASME II which occurred immedi-
ately after he departed from St. Vincent
Islands where he had operated around the
clock for several days as VP2SW.

“The first grinding crash awoke me in-
stantlv. Massive seas broke over the stern,
sweeping into the cockpit. For seconds
nothing could be seen as the spray
blinded me. The grinding and crashing
of YASME on solid rock left me under
no illusions as to what had happened.
Jumping out of the cockpit, I threw the
engine astern, opening the throttle wide.
A mad rush along the decks to release
the sails. As they tumbled onto the deck,

I dashed back to the cockpit.

The wind was dead astern, forcing
YASME further and further onto the
rocks. For seconds she would be afloat:
then would come the heartrending crash
as the mountainous seas picked her up
and crashed her down on the unyielding
rocks. How long she would accept this
treatment was doubtful. I cast an anxious
eye below, but saw no signs of water.
Suspecting the worst, I stuck the engine
bilge pump on, hoping I wouldn’t need
it.

The moon, where it had so recently
shown peace and magnificence, now
showed desolation and horror. Vicious
black rocks appeared to surround YASME,
as she founght for her life. Dead ahead
rose a sheer cliff towering into the sky, act-
ing as sentinel to its myrmidons of small
fry. For those brief seconds I thought I
had landed into a nightmare.

YASME trembled as the spinning pro-
peller fought with the sea and wind to
drag her clear. The interminable crash-
ing and grating as nature strove to de-
stroy her almost drove me insane. All my
hopes were tied up in the engine.
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Danny Weil operated from G7DW /mm, VP2VB,
KZ5WD, FO8AN, VRIB, VKOTW, VR4AA,
CRIOAB, YV@AB, VP2KF, VP2AY, VP2MX,
VP2KFA, VP2DW, VP2LW, VP2SW, VP2GDW,
VP4DW, VP7VB, VP5VB, HKOAA, HCS8VB,
ZKIBY, ZM6AW, VR2EO, FW8DW.

I kept looking at the rocks alongside.
With each rise and fall of the seas,
YASME moved an infinitesimal amount
astern. Could it be possible she would
get off under her own power? My body
dripped sweat. I trembled like a leaf
as I stood at the wheel leaning astern as
though that alone would assist the cream-
Ing engine,

The first rock slid out of sight into the
seething spray. For those few moments,
my hopes rose. She was coming off slowly
but surely. Something was amiss. An un-
dercurrent of fear pushed itself up into
my feelings of elation. I glanced quickly
astern. A mountainous sea was roaring in.
Its high breaking crest appeared as
jagged white teeth as it swept in to engulf
YASME in its maw, Petrified with fear,
I gripped the steering wheel, unable to
take my eyes from this monster.

Suddenly it struck. YASME rose into
the air as though she were a matchbox.
As it receded., she came down with her
thirty tons dead weight. The wheel jerked
itself from my hand. A demoniacal scream
came from below as the gear box tore itselt
apart; then, the engine stopped.

The rudder had been smashed and
jammed the propeller. A deathly silence
pervaded, broken only by the breaking
seas as YASME was swept back onto the
rocks. Without power or steerage, she
was helpless and I knew her time was
limited.

With a superhuman effort, I threw the
dinghy over the side. I wanted to get a
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rope and anchor out astern to stop her
slewing around broadside. As the dinghy
struck the water, it was immediately
swamped. Attempts to bail it out were
futile. Several times I attempted to get
into it, but the seas swept it from me.
Within a few minutes, it started to fall
apart, then it was gone. Only the painter
tied to the rail and a small piece of timber
hanging from the end proved there was
actually a dinghy there at one time. As
the oars floated away in the surt, my
hopes vanished with them.

I ran below and fired up the rig. I had
done my best to save YASME and now it
was time to save me. Hanging onto the
lurching cabin door, I anxiously awaited
the warm-up period . . . . the seconds
seemed like hours. It was tuned on 7 MHz
and the band was wide open. I snatched
up the mike and almost passed out. The
entire rig was alive with 110 volts and
I was standing in a foot of water. YASME
was holed.

I had a choice. Drowning or electrocu-
tion. YASME was taking water fast. 1
stood there fascinated. I could hear many
of my friends talking. Any one of them
could have organized aid in a few seconds.
The transmitter was working and I couldn't
even switch it on, What an ironical posi-
tion to be in!

I hated the thought, but had to accept
the fact that YASME was finished. I
cursed myself for being all sorts of a fool,

Lloyd Colvin, W6KG, and Iris Colvin, W6DOD,

operated from

KG6SZ, W6KG/KG6, KC6SZ,

KG6SZ/KC6, KX6SZ, VRIZ, GD5ACH/W6KG,
GD5ACI/WB6QEP, GC5ACI/WB6QEP, GC5ACH/
W6KG, ZB2AX, CT3AU, CT2Y A, 6W8CD, 3T5KG,
ZD3I, 9LIKG, 5L2KG, TY2KG, 5VIKG, 9GIKG,
TU2CA. (photo by EL2NA).
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WOMLY, operated from W @-

MLY/Tj8, /TL8, /TNS8, /TZ8, /TR8, TY2MY,
SV4aMY.

but realized that recriminations wouldn’t
help. I had to act. I had to do something
.. . but what?

I clambered out on deck and watched
YASME being forced high onto the rocks.
Every crash bit deep into my body like
a knife being inserted and twisted. 1
wanted to scream and pray to God. I
wanted to jump overboard and pull her
off with my bare hands. To stand there
and do nothing drove me frantic and
made me feel life just wasn't worth liv-
ing. I thought of all the work, worry and
effort that had made the expedition. All
of it wasted through my utter stupidity.

I was ready to give up. It seemed point-
less to save even a tube. Without YASME,
I was finished, and vet, it seemed so utter-
ly crazy to let all that gear be lost. The
old brain box started clicking into high
gear, and I thought hard and fast. Mov-
ing along the lurching deck to the bow,
it appeared I could get ashore with slight
difficulty. There were many large rocks
partially covered which might be used as
stepping stones to the beach. I swung
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over the bow, my feet fumbling for a
foothold. With the jerking and swaying
of the boat, coupled with surging seas, it
proved an impossible task. I tried to pull
myself up. My body hanging tull length
was too heavy. My strength was gone.
I had little alternative but to drop into
the water and hope for the best. It was
a rough decision to make but there was
no choice. With a prayer on my lips, I
let go. I tried to time the drop to coincide
with a receding sea, but nature played
one of her dirty tricks on me and a double
wave came in when it should have been
going out and picked me up like a match-
stick. For a few seconds, I was completely
submerged as I rolled in with the wave,
I expected to feel the cruel bite of the
rocks any moment and knew my chances
were 99 to 1 against survival in that
maelstrom of angry water. Strangely
enough, I felt nothing, My head broke
water and I struck out shoreward, wonder-
ing all the time if I was doing the right
thing. Guess I was going to have to meet
up with those rocks sometime and it may
as well be now, as I was pretty weak
and couldn’t hold out much longer.

Seems we all get that little extra
strength in times of need. I found myself
a big rock and, swimming to its lea,
managed to climb its rough sides with
little damage other than minor abrasions.
From this vantage point, I was able to
make a complete survey. The actual shore
was twenty feet from me. Timing my
dive right, I did reach the shore O.K.
My prayers were surely answered, and I
thanked God to be on dry land and safe.”

To help obtain funds to get another boat
and new radio equipment for Danny after
experiences such as just described, a group
of influential hams interested in DX founded
the YASME FOUNDATION in 1960. This
is a nonprofit foundation and qualifies as
an organization to which tax-deductable
donations may be made.

In 1962 the YASME Foundation also spon-
sored a highly successful DX-pedition by
Dick McKercher, WOMLY, to seven rare

countries in Africa.

The YASME DX-peditions so far men-
tioned were conducted on the basis that
amateurs worked were urged to make a
small contribution with their QSLs to help
defray a portion of the costs. This was, and
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still is, a highly controversial subject. Some
amateurs teel no one in amateur radio
should ever send money to help a DX-pedi-
tion, while others feel a small donation is
more than justified, In any case, the Direc-
tors of YASME found that in order to keep
DX-peditions such as Danny Weil's going
they had to put a lot of their own money
into the Foundation. This became a dis-
couraging and expensive procedure and the
Directors decided to let the YASME Founda-
tion become dormant unless someone wanted
to pay their own way on a DX-pedition and
let the YASME Foundation help in other
ways than direct financial responsibility.

In 1965, Lloyd Colvin, W6KG, and Iris
Colvin, W6DOD, retired from business and
went on a sustained DX-pedition under spon-
sorship ot the YASME Foundation. All travel
and equipment expenses were paid by Lloyd
and Iris, with the YASME Foundation tak-
ing care of QSLing and publicity.

During 1965, 1966, and 1967, Lloyd and
Iris traveled around the world, primarily by
commercial aircraft, and worked from 22
rare countries.

Lloyd and Iris, after some two and one-
half years of continuous travel, have de-
cided to stop doing it on a full-time basis.
They may, however, make occasional short-
period DX-peditions under YASME sponsor-
ship.

During the DX-peditions made by Lloyd
and Iris, some donations have been received
by the YASME Foundation. About half of
the money so received has been used on
(QSLing expenses. The balance is held by
the YASME Foundation which wishes to an-
nounce to the radio amateurs of the world
that their donations will be spent for equip-
ment in accordance with the following resolu-
tion passed by the Board of Directors of
YASME:

“IT IS RESOLVED that the Treasurer be
authorized to purchase radio equipment
from cash on hand and that said equip-
ment will be loaned to amateurs approved
by the Foundation who are going on
DX-peditions, and who agree that the con-
firmation cards, or QSLs issued for con-
tacts with said DX-peditions will give
printed acknowledgment to YASME
FOUNDATION for supplying the equip-
ment used, and further providing that
said amateurs using said equipment will
first sign a written agreement to return
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USED MODEL 501 TV CAMERAS |

Don't delay. Only

$160.00 FOB Hollis

Each month we have a limited number of

used TV cameras which we make available to
hams at greatly reduced prices. These cameras
were rented out for temporary surveillance
jobs on construction sites, county {fairs, con-
ventions, ete. All have been checked out and
are guaranteed

vidicon and lens.

for 90 days. Complete with

Used Model 501 sale priced
$160.00 FOB Hollis

a "few used cameras are

available each month. For specifications send
for our illustrated catalog.

VANGUARD

LABS

Dept. H, 196-23 Jamaica Ave., Hollis, N.Y. 11423
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HATRY ELECTRONICS

500 Ledyard St., Hartford, Conn. 06114

(1 Block East of Wethersfield Ave. off
Airport Rd., Rte 6)

See CORKY, WIKXM or
WARD, WIWRQ

ANTENNA STUFF

In 100 foot rolls only

450 ohm open wire. Per 100 feet ............ $4.62
300 ohm open wire. Per 100 feet ............ 4.29
Standoff-Mast or Screw-In . ..o viin e e, 19

In 100 ft. interconnected coils
18 Copperweld. Per 100 feet ..... e e e $ 1.09

14, Copperweld. Per 100 feet .. % . v veveniin 2.74
12 Copperweld. Per 100 feet ......oovvennn.. 3.79
14 Copper-So.id. Per 100 feet ....ovv v 3.95
12 Copper-5olid. Per 100 feet ... ovivveionoon 5.26
Times T4-50 L/Loss 8U. Per foot ........u..00 .18
Times T5-50 L/Loss 58U, Per foot ............ 10
Times Solid Sheath Alumafcam in stock

Kits with connectors 50/100 f+

Glass Line-guy wire. Per 100 feet 500 lbs Test 3.52
Glass Line-guy wire. Per 100 feet 1000 |bs Test 5.27
HVLaain: Balun: Eaeh it e i e et L h e 14.95
e A LOLRT - WA N Y e | PO T WA LG P S e 12.95
S s LTS M S AR e L e e L 4.95

(Canadian Amateurs Send U.S. Funds Only)
F.o.b. Hartford

Please Include Postage

&
CONNECTICUT’S OLDEST HAM STORE

said equipment immediately upon comple-

tion of the DX-pedition in good condition,

reasonable wear and tear excepted.”

Anyone desiring to use such equipment
tor a DX-pedition, under the sponsorship of
the YASME Foundation, is invited to write
to the Foundation.

This article would not be complete with-
out paying tribute to the Directors of the
YASME Foundation, most of whom have
been associated with it since the early DX-
peditions made by Danny Weil, and all of
whom have devoted much time, energy and
money to further DX. The present Directors
are Danny Weil (now a U.S. citizen, living
in Texas); Bob Vallio, W6RGG (QSL man-
ager and the hardest working man in the
organization); Tom Taermina, WASLES
(publicity director and Editor of the West
Gulf DX Bulletin); Ed Peck, W6LDD;
Charles Biddle, W6GN: Golden Fuller,
WSEWS; Hal Sears, K5]LQ; Jack Drudge-
Coates, G2DC; and Dick Spenceley, KV4AA.

SAMS Books

People working in the electronics field
appreciate its very great complexity, and
usually spend some time learning more
about the fundamentals and the technology.
And the field is changing all the time, so
that what is basic one year may be out-
dated the next.

Good study material is always valuable
and may serve as a very usetul advance-
ment tool, also. Here is an example. Sams
has just published a four volume set of
books on transistor fundamentals. Their set
covers the whole range from basic ideas
(which should be reviewed, and not too
rarely ), through special circuits.

The four books are titled Basic Semicon-
ductors and Circuit Principles, Basic Tran-
sistor Circuits, Electronic Equipment Cir-
cuits, and finally Digital and Special Circuits.
This arrangement is something like a large
novel in four volumes, in which you must
start at the beginning to understand what
it’'s all about.

Look for these and other SAMS books
in your local amateur radio or other elec-
tronics oriented store. Or you can get them
direct from SAMS at $4.50 each or $15.95
for the set.
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CASETTE TAPE RECORDER

After testing a dozen different makes of cassette
tape recorders we found that the Valiant was by
far the easiest to use. The fidelity is good and the
push button system outstanding. Has battery level
meter, recording level meter, jack for feeding hi-fi
or tv, operates from switch on mike. Great for re-
cording DX contacts, friends, at the movies, parties,
unusual accents and things like that. Once you try
it you will be using it like a camera. Check this
price anywhere, it is a lulu!

SPECIAL, ONLY $33.00 pp
24 HOUR CALENDAR CLOCK

This clock reads out the day, date and time in
large, easy to read numbers. None of that little
tiny number business for your shack. Set this up
on GMT and never make a mistake again on log-
ging time and date. 8 'x3!/5'"'x3!/52", brushed aluminum
case. Synchronous self-starting movement, 110 v 60
cycles. Make your operating desk look outstanding
with this new type of clock.

SPECIAL $49.50 pp
TRAVEL-CLOCK RADIO

Eight transistor clock radio, complete with clock,
radio alarm, and slumber setting! Weighs less than
1!/ pounds. Great gift for a traveling friend or
relative. Or yourself. Earphone for private listen-
ing, it you like. Batteries included.

SPECIAL ONLY $24.00 pp
AM-FM DIGITAL CLOCK RADIO

Here is something entirely new in clock radios -
a digital clock plus a very sensitive AM-FM with
AFC radio. This is the first digital clock radio ever
imported into the U.S. The radio is all solid state,
of course. This makes a wonderful radio for the

bedroom. Price clock AM-FM radios, even in the
bargain fliers, and notice the amazing low price for

this one.
SPECIAL ONLY $38.00 pp
DESK NAME PLATE

Your name and call on a beautiful desk plate might
normally cost you around $10. These plates are wal-
nut grained and are available with up to 20 leHers
and spaces. You can have your full name or your
first name and call. Immediate delivery on all orders.
10" long by about |'" high. Identify your station

with one of these plates.
SPECIAL %2 pp

[ ———— ————— — ——— — — — — — i — N T —

REDLINE, Jaffrey, N.H. 03452

Please send postpaid the following;
check enclosed.

tape recorder desk clock

travel clock radio

clock am/fm name plate
NAMer B el w2 oy otoa » LR S Bach b N0 TR Y
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The L.C Power Reducer

Reducing the power output of a trans-
mitter or exciter while still having it work
into the same load conditions as under full
power output is usually accomplished by
means of relatively expensive resistor T
networks. This article presents a simple LC
network which will much more economically
accomplish the same purpose. Its operation
has been proved by extensive usage in the
broadcast field for high-power transmitters.

There are many reasons why one may
wish to reduce the power output of a trans-
mitter or exciter; for test purposes, to pro-
vide the proper drive level for high-power
linears, to reduce QRM by using only the
power required for a QSO, etc. The circuit
described in this article affords a simple
method to provide almost any desired de-
gree of power reduction on any single ama-
teur band. Perhaps the most outstanding
feature of the circuit is that it uses only
one resistor—a 50 ohm wunit (for 50 ohm
coaxial lines) which may, in fact, be the
regular station dummy load. Therefore, no
special high-wattage, non-inductive resistors
of odd values are necessary as with con-
ventional resistor-network power reducers.
Not only are such resistors generally expen-
sive and difficult to find, but they allow
only one fixed value of power reduction.
Certainly, they represent a very expensive
item when a power reducer is desired only
for occasional test purposes.

The circuit described in this article is
certainly not new and no claims are made
in that direction. Broadcasters will recognize
the circuit as one which has frequently been
used to reduce the output of high-power
broadcast transmitters. It has not, however,
received any usage by radio amateurs,
probably because it was developed before
the advent of high-gain, high-power linears
required many amateurs to reduce the out-
put and load conditions of the final stage
as though the exciter were operating at full
power output.

Basic Circuit

Fig. 1 shows the basic circuit of the
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POWER POWER
INPUT OuUTPUT

C

R (EQUAL TO TRANSMISSION
LINE IMPEDANCE )

Fig. 1 Basic circuit of the LC power reducer.

power reducer. The two reactances form a
power divider and the ratio of their values
determines how much of the input power
flows into the dummy load and how much
power flows into the output load. When the
dummy load and the output load are both
50 ohms, the input impedance will remain
a constant 50 ohms regardless of which
power reduction ratio the reactive elements
are set up to accomplish. If the circuit is
redrawn, as in Fig, 2, its operation may
be clearer. At any particular frequency, the
circuit is that of a simple voltage divider
network. Note that since both the dummy
load and actual load resistances are equal,
they can actually be interchanged. This fea-
ture will be found of value, as explained
later, when reactance values which are also
physically possible must be determined.

Circuit Value Calculation

The value of the dummy load resistor is
simply equal to the value of the transmission
line impedance being used, usually 50 or
70 ohms. The power rating of the resistor is
simply determined by the power reduction
the whole circuit is desgined to achieve. If
the output of a 500 watt transmitter is de-
sired to be reduced to 50 watts, for example,
the dummy load resistor must, naturally,
handle the surplus 450 watts.

The value of the reactive elements is de-
termined from the following formulae (sub-
stitute 70 for the 50 values shown it a 70
ohm coaxial system is used instead of a 50
ohm system).
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Fig. 2 The equivalent of Fig. 1 at any particular
frequency is a simple divider network. Both re-
sistances are the same value.

X (in series with dummy load)
50

= ohms

) P~
Pour

X (in series with output load)

P]H
Povr

Note that no signs are shown for the reac-
tive values. The only criteria is that they
be of opposite values but which one is ca-
pacitive and which is inductive is not theo-
retically important. An example should
make this point clear.

Suppose it is desired to reduce the output
of a transmitter from 500 to 50 watts, oper-
ating at 4 MHz and using 50 ohm trans-

mission line. Then,

x 50 ohms

X (dummy) = 5{;00 = 15 ohms
V50
X (output) = %%"U x 50 = 165 ohms

If it is desired to use a capacitive reactance
in the dummy load leg, one looks up from
a handbook graph the value of capacitance
producing 15 ohms at 4 MHz (or calculated
1590 x 10%® hich
F(Mc) X ) whic
is 3,000 pF. The output leg must then con-
tain an inductive reactance of 165 ohms at

4 MHz which is 5.4 «H.

159000X
f(MHz) '

If one were to reverse the reactances,
their values have to be determined again

from the formula (pF =

LuH =
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(the actual capacitor and inductor cannot
be simply exchanged). An inductor in the
dummy load leg would have 15 ohms reac-
tance and a value of 0.6 yH. The capacitor
in the output leg would have 165 ohms
reactance and a value of 250 pF. The two
circuits which result from these calculations
and which perform exactly the same degree
of power reduction are shown in Fig, 3.
It the reader wants to check the calcula-
tion of the reactive values, another example
would be the reduction of the power output
of a 100 watt transmitter to 10 watts at
30 MHz. If a capacitor is used in the dummy
load leg and an inductor in the output leg,
the circuit values are 360 pF and 0.9 .H.
If an inductor is used in the dummy load

leg and a capacitor in the output leg, the
values are .08 yH and 30 pF.

INPUT 3.4 UH OUTPUT 2%0 PF
@ TTT1L_g @
—— 3000 PF
0.6 UH

50
50
Fig. 3 Both circuits shown achieve a 10 to 1
power reduction ratio at 4 MHz. The method of

determining the inductor and capacitor values is
explained in the text.

Construction

Before a unit is constructed the reactive
values necessary for both circuit options
should be calculated in order to check which
option fits parts on hand or is easier or
cheaper to construct. For instance, if using
new parts, the circuit of Fig. 3(B) would
certainly be less expensive than that of
Fig. 3(A). In the 30 MHz example given,
the circuit option which produced an 0.9,H
inductor would certainly be less critical to
construct than that producing an 0.08 pH
inductor.

No special construction methods are nec-
essary and the components can be enclosed
in a standard minibox. If the inductor is
in the output leg, its wire size need only
be appropriate for the amount of current
produced by the output power in a 50 ohm
line and results in a relatively inexpensive
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VIDICONS

Prices and Quality have
never been better

The quality: brand-new Toshiba and Hitachi,
fully guaranteed in factory-sealed cartons.

The price: (distributor cost)
Hitachi 7735-A vidiCON .mismssisensenens $34.50
Toshiba 7038-H vidicon ..ccccccrirvercaene $29.50
Hitachi separate mesh vidicon 8507 $74.50
Replacement vidicon for

Sony and Panasonic 7262................$29.50

All vidicons sold in lots of 5 (109 more for
lesser quantities). Act today. These prices
apply for a limited period. Write for GBC's free
Encyclopedia of CCTV equipment.

GBC Closed Circuit TV Corp.
74 Fifth Avenue, N.Y 10011
(212) 989-4433

inductor if a large amount of input power
is being reduced to a low value. The ca-
pacitor should be a mica transmitting type
and its minimum voltage rating can be de-
termined by finding the current flowing be-
cause of the power dissipated in the leg in
which it is used and then simply determin-
ing I*Xc. Normally, the voltage rating will
be quite low for even high powers but the
current (rf) rating of the capacitor should
also be checked with the manufacturer’s
rating,

Summary

The LC power reducer can be built and
used in a number of versatile ways. Since
it uses a standard dummy load resistor, it
can be built as part of a dummy load. A
tapped coil and variable or switched capaci-
tor can be used if multi-band operation is
desired. Or a wvariety of power reduction
levels for one band, while maintaining con-
stant transmitter loading, can be achieved
using a variable inductor and capacitor. To
achieve the same flexibility with purely re-
sistor networks would require a very elabo-
rate and expensive collection of switches
and resistors indeed. . « « W2EEY

Amphenol’'s Color

Commander Generator

Service oriented amateurs will be in-
terested in Amphenol's new color bar gen-
erator. Priced at $139.50, it generates a set
of nine assorted patterns for adjustinent of
centering, convergence, and other service
controls of any color TV set,

Patterns consist of a single vertical or a
single horizontal crossbar or the two com-
bined; a single center-screen dot, three color
bars, several horizontal and vertical patterns,
and square or dot patterns for dynamic pro-
portioning and convergence adjustments.

The Amphenol Color Commander contains
an internal rf generator whose output is ap-
plied to the receiver’'s antenna terminals.
Color sync and other circuits may be checked
because the Color Commander uses a crystal
oscillator with unijunction transistor count-
down circuits for accuracy and stability. Op-
erates from batteries or from an ac supply
in the battery compartment.

For additional information on their Model
860 Color Commander, contact Amphenol
Distributor Division, the Bunker-Ramo Cor-
poration, 2875 South 25th Ave., Broadview,
I1I. 60153.
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Intfroducing:
the 1969

DAVCO

R-50...

9
i i
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3 |
1 0
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- |

...climost

* Wide band coverage — 1 mHz per band covering all ama-
teur bands from 3 to 30 mHz plus MARS/CAP and pro-
vision for optional 6 and 2 meter converters x Crystal
oscillator stability in first conversion stage » FET RF
amplifier and first mixer for low cross-modulation = |
3-position selectivity with 2 Collins mechanical filters
(6.0 kHz and 2.1 kHz) for crowded band conditions =
3-speed AGC release for all mode operation x Up-to-date
circuitry using integrated circuits for first |F amplifier,
second mixer, 455 kHz ampblifier, and digital-type noise
blanker = 100% electronic tuning, no bulky mechanical
tuning capacitors = 100 kHz crystal calibrator as standard
equipment (not an extra-cost option)

THESE FEATURES, PLUS TRUE MODULAR CON- |
STRUCTION IN A COMPACT PACKAGE, EXCLUSIVE
IN THE DAVCO DR-50.
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If we had just made the printer’s
deadline, you could have seen
firsthand our revolutionary new
receiver. But the fact is, we
didnt have a DR-50 ready to
photograph in November.

To complicate matters, a U.S.
Government agency purchased
the entire first production run,
before we could take a picture.

But have patience. We do have a
fully illustrated brochure ready.
Now. And if you'll send for it,
we’ll rush it to your mailbox.

=

=, .II £ } r -'-. =
' e \ i ._,* = <z |
[ |! 4 "t,"' _.'- i —

| A4 A Y fﬂ“- _.}R_/J

ELECTRONICS. INC.
P. O. Box 1049

| Tallahassee, Florida 32302
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Why Ham R1TY

The symbol “F-1"7 on authorized emission
charts in FCC regulations may not mean
much to some amateurs. To others it is an
open door to an entirely different concept
of communications. It signifies a technology
which is challenging enough for the most
learned engineer, yet basically simple enough
for the greenest neophyte. This symbol
“F-17, along with the symbols “A-1" and
“A-2” authorizes amateur radio-teletype
(commonly called RTTY) on all bands ex-
cept 160 meters.

The word “Teletype” is actually the
trademark of the leading manufacturer of
teleprinter machines, the Teletype Corp.
Over the years “teletype” has come to be a
term used synonymously with “teleprinter”
which is the actual descriptive name of the
machine.

“Why Ham RTTY?”, you ask, when we
have CW, AM and SSB available to com-
municate with other amateurs in most coun-
tries throughout the world. The answer is
simple. Amateur radio, by international
agreement is designed as a service dedicated
to furthering communications technology all
over the world. It is a means of bringing
together people from all walks of life, all
races, creeds and religions who share a com-
mon interest, i.e. to communicate ideas and
thoughts to each other. Amateur radio is
also dedicated to furthering technical knowl-
edge of many different means of communi-
cation by encouraging experimenting in
these areas. This is commonly called “ad-
vancing the ‘State of the Art”.

Amateur radio is made up of thousands
of hardy individuals who are looking for a
challenge or project just a little bit more
difficult than the one they have just been
involved in. These are your “experimenters”
and “builders”. These people, although not
torsaking the old tried and proven ideas
and modes of communication, are interested
in new and different means of communicat-
ing. It is these people who look to the dif-
terent areas of amateur activity such as
Amateur Television. Facsimile, Slow Scan
TV, FM, narrow band FM and Amateur
RTTY for their enjoyment.
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For many vyears, commercial telephone
and telegraph companies have used teletype
to transmit and receive printed messages
trom point to point in the U.S. and other
countries. Teletype is a means of transmit-
ting signals through wires from one tele-
type machine to another by the switching
on and off of a de voltage in a code pat-
tern which the machine understands and
converts to mechanical motion causing a
type character to strike a sheet of paper
thereby printing the message in directly
readable form.

Amateur radio operators saw the oppor-
tunity to utilize another communication
media when these machines came into use.
The first problem they had to overcome was
how to get the pulsing code signals from
one machine to another. After trying var-
ious methods which worked crudely and only
at times, these pioneers developed the proc-
ess now called “Frequency Shift Keying”
(FSK) or F-1 as termed by the FCC.

The FSK transmitting process is basically
this: The transmitter is on the air and trans-
mitting steadily at a given frequency called
the “mark” frequency. When the desired
character key on the teletype keyboard is
depressed, a motor driven mechanism pro-
duces a switching off and on, in a code
group assigned to the desired character, of
a dc voltage. This voltage then activates an
electronic unit which either directly or in-
directly causes a reaction in the transmitter’s
frequency generating section which shifts
the transmitted frequency very slightly for
a period of about 22 milliseconds. It is this
short period of frequency shift, when trans-
mitted in code groups of the proper pat-
tern, carries the teletype signal over the
air. The frequency shift may be any value
up to 900 Hz as allowed by FCC regula-
tions. The most commonly used shift is 850
Hz although shifts as low as 170 Hz and
160 Hz are being used occasionally. This
shifted frequency (generating the mark fre-
quency minus 850 Hz) is called the “space”
frequency.
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A variation of the FSK which is author-
ized on high bands only (6 meters & up)
is AFSK which means Audio Frequency
Shift Keying. This method utilizes the con-
stant carrier on action of either AM or FM
but instead of a voice signal being trans-
mitted, an audio tone of 2125 Hz is gen-
erated in an audio signal generator and
shifted by the teletype machine 850 Hz to
a tone of 2975 Hz. This audio signal is im-
pressed upon the carrier frequency in the
same manner that a normal voice signal
would be transmitted. This system does not
involve changing of the basic transmitting
frequency as does the FSK system.

The receiving of RTTY signals requires
receiving equipment of reasonable stability
and selectivity., The incoming FSK signal
is treated the same as a CW signal in that
it is detected and changed to an audio sig-
nal by the BFO control on the receiver.
The audio output to the speaker is tapped
and some of this signal is fed to the RTTY
converter. The converter amplifies these sig-
nals slightly and feeds the complete audio
signal through two audio filters which only
allow audio tones of a certain frequency
to pass through them. These filters do not
allow any other audio frequency to pass ex-
cept the frequencies the filters are designed
for. Usually these two audio frequencies are
2125 Hz and 2975 Hz. The BFO on the
receiver is tuned until the steady audio tone
coming from the receiver is 2975 Hz (mark
freq.). This audio tone will pass through
the “mark” filter. The frequency shift of
850 Hz will change the audio tone to 2125
Hz (the “space” freq.). This tone will pass
through the “space” filter on the converter.
These two audio tones are then amplified
further and one or the other becomes the
triggering pulse for an electronic switch
which switches off and on the dec voltage
in the proper sequence necessary to oper-
ate the teletype printing mechanism. The
proper combination of off-on pulses of the
de voltage being fed to the printing unit
then sets up the mechanical reaction nec-
essary to print the proper character on the
paper.

The equipment involved need not be ex-
pensive. In fact, by using an existing AM/
CW transmitter (either crystal or VFO con-
trolled) and the station receiver you already
have, you can be on the air on RTTY for
less than the cost of most SSB transmitters
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on the market today. The teletype machine
itselft will probably be the most expensive
investment, costing anywhere from $20.00
and up, depending upon your source of sup-
ply. The RTTY converter can be either pur-
chased commercially or home brewed from
your junk box (or your buddy’s) according
to many schematics available today. The cost
of this unit could run anywhere from $15.00
and up for a home brewed unit, to nearly
$200.00 for an exotic commercially built ver-
sion. The FSK unit generally must be de-
signed and built to match whatever trans-
mitter you are planning on using,.

There are several good publications avail-
able today which carry schematics and con-
struction details of converters, FSK units
and other handy RTTY gear. These can be
found listed in catalogs published by most
electronic suppliers.

Ham RTTY is a service of high value
in message handling and net activities. It
is also a tremendously fascinating field
which, as I stated before, can be challeng-
ing enough for the most experienced engi-
neer yet basically simple enough that the
newest ham can understand it.

This article was written, not to make
RTTY experts of any of its readers, but,
mainly to whet the readers’ appetite to want
to learn more about this fascinating phase
of amateur radio. Amateur RTTY has its
problems and frustrations just like the oth-
er modes but that is the real test of an
amateur’s dedication and zeal towards the
goal he pursues; which is to advance the
‘State of the Art’.

. . . WASDCE

LEARN RADIO CODE

THE EASY WAY!

e No Books Te Read

e No Visual Gimmicks
Te Distract You

e Just Listen And Learn

Based on modern psychologleal
M'::hnlqu“-Thll course will take

*9‘95 you beyond 13 w.p.m. In

LESS THAN HALF THE TIMEI

Album edbntalns thres 127 Al ilabl gnetic tape.
LP's 2'4 hr. Instruction 5,:“;:? ;.d:.é‘ ml:':]' .

EPSILON [n] RECORDS

206 East Front Sireet, Florence, Colorade
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Panadaptor

or Spectrum Analyzer

Definition

A panadaptor, or radio-frequency spec-
trum analyzer, is a device which provides a
panoramic display of the signal distribu-
tion in a selected portion of the radio-fre-
quency band. The display takes the form
of a plot of amplitude versus frequency,
usually on the screen of a cathode ray oscillo-

scope.

History

Little work was done in the field of pano-
ramic presentation of radio frequency spec-
tra during the vears preceeding World
War II. However, the huge amount of orga-
nized research and development work in
the field of microwave radar performed as
part of the war effort caused a tremendous
expansion in radio measurement techniques
and measuring apparatus. At the Massa-
chusetts Institution of Technology Radiation

Laboratory, spectrum analyzers of wvarious
types were developed for use as test equip-
ment in the design of pulsed oscillators for
radar transmitters.

Although this first use of the spectrum
analyzer was quite far removed from ham
radio, it was not long before a ham decided
this would be an extraordinary way of mon-
itoring an entire ham band at a glance. Ex-
actly when the first spectrum analyzer was
used on the ham bands is not known to the
author. The Hallicratters Company, however,
produced a commercial unit shortly after
the war in early 1946. This was known as
their model SP-44 Skyraider Panoramic. The
unit was not widely accepted and was gen-
erally termed a worthless device and soon
almost forgotten. The panadaptor did not
become widely known again until 1965 when
Heathkit introduced their Ham-scan Model
HO-13. Today the basic operation is known
to most all hams and some have learned to

355 KC 555 KC
| 455 Kkc| 226 KC
N N
1‘|'*
£ y = = . »F
: Fe 10 KC
BROADBAND NARROW
AHEA 2 MIXER BAND I.F. - VIDEO
: AMP DETECTOR AMP. (DC)
A
1
TO RECY MIXER PLATE
60 CPS
.
MIN 681 KC MAX. T
SWEEY | sweer | HORZ. -,
WIDTH 0SC. SWEEP GEN. oy 508,
CONTROL Aeictnt

‘Aﬂ LINE SYNC (80 CPS)

Fig. 1. Block Diagram of panadaptor spectrumanalyzer.
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Fig. 2. Frequency conversions in a Panadaptor sys-
tem.

A. Receiver rf amplifier showing broad band pass
and four stations.

B. Receiver local oscillator displaced 455 kHz from
desired station.

C. Here signal splits between receiver if and to
panadaptor broadband input amplifier.

D. Variable sweep width FM oscillator mix with
signals from broadband amplifier. Those with 226
kHz frequency difference pass on into panadaptor
if amplifier.

E. Panadaptor if amplifier band with sets resolu-
tion of system.

F. if signal rectified and audio components send
to scope plates.

(. Scope presentation shows stations as in A.

use it to great advantage in every day
spectrum and signal analysis.

Operation

A spectrum analyzer is essentially a nar-
row-band superheterodyne receiver which
is repeatedly swept in frequency over a
selected portion of the radio-frequency band.
At the same time, the horizontal deflection
of the spot on a cathode ray tube moves
in synchronism with the rf sweep. The ver-
tical deflection of the spot is proportional
to the output voltage of the receiver. The
resultant display is a plot of amplitude ver-
sus frequency over the radio-frequency band
of interest.

Fig. 1 illustrates a block diagram of a
simple spectrum analyzer such as the Halli-
crafters SP-44 and the Heathkit HO-13.
This block diagram, of course, shows only
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the basic elements that are necessary to ex-
plain the operation of the analyzer. It can
be seen from the block diagram, the pri-
mary deviation from a standard superheter-
odyne receiver is the horizontal sweep oscil-
lator and a cathode-ray tube readout in
place of the speaker. A careful study of
this diagram and of the Frequency Con-
versions diagram (See Fig. 2) should illus-
trate basically how the panadaptor works.
Fig. 3 shows some typical wave forms which
can be expected.

Uses

The panadaptor is best known for its
abilities as described above, to provide a
panoramic display of radio signals in a selec-
ted portion of the radio frequency spectrums.
This first use is probably what caused a
loss of interest in the device as one soon
tires of only eavesdropping on the amateur
bands. Only when you delve into the theory
of the device, understand, and try to find
new uses does it become useful. The follow-
ing ideas are a few to which I have put
mine to use:

1. Watch the stealthy spectrum pirate.
He is the one who slyly tunes up on
another frequency and then slides down
10 KHz to the frequency his buddies
are on. You may also watch the band
swoosher go by and track him to a
frequency where he may finally identify

himself,

Watch for band openings on the higher
bands. With the receiver set in the

1O
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TYPICAL WAVEFORMS — NORMAL SWEEP WIDTH

A A

IDEAL

TYPICAL CW WAVEFORMS — NO SWEEP WIDTH

>k *
~~— ——
DIRTY KEY POOR PWR. MULTI-PATH
CONTACTS SUPPLY REG. RECEPTION
(KEY CLICKS) {OFTEN DE-
SIRED BY DX
OPERATORS )

AM MODULATION
NO SWEEP

————— +100 %

- O (SET CARRIER LEVEL)

SCOPE FACE

= 100

Fig. 3. Typical panadaptor wave forms.

middle of the 15, 10, or 6 meter band,
watch for the signals to pop up.

Analyze modulation of other stations.
Decrease the sweep-width to zero and
you have a modulation analyzing oscil-
loscope. This will detect modulation
percentage of AM and fHat-topping
of SSB.

Examine any mode signal (AM, CW,
SSB) for spurious radiations—Splatter or
parasitics have been quickly traced to
the originating station with this de-
vice. (Take notice 008.)

. PANADAPTER 2.1lF ENVELOPE 3. EXTERNAL
RF SAMPLE
ENVELOPE

D.

Examine keying characteristics of CW
stations—Drop the sweep-width to zero
and watch., (See Fig. 3) You must be
careful on distant stations on the lower
band as they are very susceptible to
multipath propagation and distortion ot
the waveform,.

Examine characteristics of multipath
reception and radio propagation in gen-
eral by using the time domain reflec-
tometry technique. In time domain re-
flectometry, a sharp front long period
signal is sent out and the measure-
ments are made by the effects of the
reflected signal on the amplitude of
the original signal. An example is
shown in Fig. 3 of the CW multi-path
reception. This technique is opposed to
the pulse-echo method used in radar
where a sharp pulse is transmitted and
the echo is awaited. Time domain re-
flectometry is practical in ham radio
as the pulse may easily be generated
by a “bug” or “automatic keyer’ and
does not take up valuable radio-spec-
trum. I have measured the virtual height
of the “E” layer by this technique.

Find open spots in the bands for trans-
mitting.

Monitor own  transmitted  signal
through receiver—Check for modula-
tion and spurious radiations.

Zero beat WWV with the 100 KHz
calibrator.— By watching the “pulsa-
tions”~ of the wavetorm on the scope, it
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Fig. 4. C.R.T. Plate deflection circuits. Modified SP-44.
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is possible to zero beat well below the
audible beat. You may also check vour
own line frequency by watching the
600 Hz note on WWYV. You'd be sur-
prised how poor our 60 Hz line fre-
quency 1is.
In addition to the nine described above,
a modification to the panadaptor will add
to the uses to which it may be put.

Modifications

On my Hallicrafters SP-44, I have made
modifications to the circuits so the cathode-
ray tube may be used for multi-purposes.
A four position switch was added and the
following uses were added to the pana-
daptor:

1. Normal panadaptor - standard uses as
noted above.

2. rf Envelope presentation of panadap-
tor if.

3. rf Envelope presentation of external
transmitter - A jack was added on rear
apron for rf sample.

4. Trapezoidal pattern of external AM
transmitter. A jack was added on rear
apron for af sample. This switch posi-
tion combines rf and af samples to give
trapezoid pattern.

See Fig, 4 for modifications to SP-44,
These modifications were made only to the
horizontal and vertical deflection plate cir-
cuits. Therefore, the modifications shown in
Fig. 4 only show those circuits driving the
deflection plates. Any good handbook on
ham radio and modulation techniques will
describe what they can do for you.

Summary

[ have found that the panadaptor is one
of the most useful instruments that I have
in my shack. In ham radio you normally
use only one of vour body senses in making
contacts and that is the sound that impinges
upon your ear. The panadaptor adds a sec-
ond and that is sight. The ability to see as
well as hear what is going on in a band

adds a third dimension to amateur radio.
... W6DTR

Please Use Your
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2 METER
CONVERTER
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ppd.

144-146 MHz in. 28-30 MHz out
or 146-148 MHz with a second crystal

A full deseription of this fantastic converter
would fill this page, but you can take our word
for it (or those of hundreds of satisfied users)
that it's the best. The reason is simple—we use
three RCA dual gate MOSFETSs, one bipolar, and
2 diodes in the best circuit ever. Still not con-
vinced? Then send for our free catalog and get
the full description, plus photos and even the
schematic.

Can't wait? Then send us a postal money order
for $34.95 and we'll rush the 407 out to wyou,
NOTE: The Model 407 is also available in any
frequency combination up to 450 MHz (some at
higher prices) as listed in our catalog. New York
City and State residents add local sales tax.
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Dept. H, 196-23 Jamaica Ave., Hollis, N.Y, 11423




The “Six Net”

Did you ever build a receiver that has
sensitivity, selectivity and stability? In most
cases one may have to be sacrificed for an-
other. Here is a receiver that has all these
teatures. The complete receiver is construct-
ed on a 4 x 6 x 2 inch chassis and a

“ x 6 x % inch panel, including the ac
power supply.

The receiver is a 10 transistor superhet
which includes the 2 transistors in the
Miller if strip. The rf section is a common
base amplifier followed by a common emit-
ter mixer. A special variable crystal oscillator
and multiplier injects a signal 455 kHz
above the incoming frequency. The oscilla-
tor is an untuned common emitter crystal
controlled oscillator, The capacitor in series
with the crystal varies the frequency 2 to
10 kHz being multiplied depending on the
type of crystal used, and its activity. An am-
pliier multiplier section follows the oscilla-
tor. The multiplied frequency is injected in
the emitter of the mixer. The difference is
amplified and detected and then is ampli-
fied by the audio amplifier,

John [. Sury W5JSN
3013 Valerie Court
Arlington, Texas 76010

The power supply is a voltage doubler,
which is regulated by 2 2N706’s (cheap
kind) as reference voltage and a 2N1038
transistor. This makes a fine regulated power
supply.

The majority of the parts may be pur-
chased through your Allied Radio parts cata-
log except for the coil forms, which were
purchased from Newark Radio. The coil
forms are Camboin SPC-1 2170-3-3.

I started with the circuit boards. Use the
patterns in this article, they are full scale,
or try your own design., I used one side
toil boards, they are cheap and less com-
plicated in laying out circuits. Your local
drug supply should have Ferric Chloride on
hand in the solid form or he can get some
trom his supplier. Dissolve it in hot water
and make it strong, I keep dissolving until
the solution is almost saturated. Be careful
not to spill any; it sure makes a mess.
Use only plastic or glass trays for etching.
[ watched aluminum disappear before my
eyes. I used a commercial resistant, but if
not available, finger nail polish or model
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00| 2 i L2 Th& & 500
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Fig. 1. Schematic for the “Six Net” receiver.
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airplane dope will do. It takes approximately
25 to 30 minutes to etch, depending on the
strength and temperature of the solution.
After the PC boards are completed, drill
all holes to take the components and solder
them in place. The Miller if strip sells for
less than $6.00 from Allied Radio. The Miller
part number is 8902-B. The transistor driver
and output transformer are the standard
run-of-the-mill transformers. Almost any of
the electronic supply houses have them. The
power transformer is an Allied 6.3 @ 0.6A
number 54-1416. If anything larger is used
it may not fit inside the chassis.

I used a Bud 4 x 6 x 2 inch chassis.
The chassis was cut out to take the PC
boards as illustrated, except for the oscillator
and the regulated power supply. These were
mounted on stand offs. The oscillator multi-

plier is mounted on % inch stand offs on
the left inside of the chassis below the rf

JANUARY [969

Fig. 2. Layout for the “Six Net” receiver.

REG
SUPPLY

PC BOARD

mixer and at right angle to it. The power
supply board is mounted on % inch stand-
offs on a 4 x 6 x % inch sheet aluminum
which is used for the bottom cover plate.
Make cut outs for the meter, speaker, cry-
stal socket, variable frequency control, and
the volume control, as illustrated. 1 used
% inch standofts between the panel and chas-
sis for easier assembly. Cut out the holes on
the front and rear of the chassis for the
controls on the front, and the ac line, tuse
holder, antenna connection and muting ter-
minals on the rear. Assemble the receiver
as indicated on the schematic and illustra-

tions.

After the wiring has been completed,
check it very carefully, making sure no
mistakes were made. Dip the rf and mixer
coils to approximately 50.4 Plug in an 8325
Hz crystal and turn on the receiver. Ad-
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just L3 for maximum output with a VI'VM.
By doing this the receiver will cover fre-
quencies between 49.98 and 50.8 MHz with-
out readjusting L3. Peak L1, L2 and the
Miller if strip using a signal generator or
on the air signal. Here I used the S meter
to peak the receiver. The meter will dip,
not increase with increase of signal.

The oscillator was checked for stability
with a Hewlett Packard counter., The re-
sults were no more than plus or minus
20 Hz for any one hour period. I watched
the counter for a 15 minute period and ob-
served only 5 Hz change. The tests were
made with an 8 MHz xtal.

[ have been using the receiver on MARS
nets for the past 3 months with excellent
results. Here is one receiver which does not
require readjusting unless the other stations
are off frequency. This will not do for a
knob twister.

... W5JSN

Pill Box Makes Module

The cylindrical pill box used by most
druggists can be made into a module for

small electronic circuits. Just take the top off |

the box and attach an octal plug to the top.
The exact method of doing this will depend
on whether vou use a commercial plug or
a salvaged tube base. Now build your circuit
so that it fits in the pill box and solder all
the power, signal and ground leads to the
octal plug with all connections correspond-
ing to the mating socket. For permanence,
a bit of epoxy glue will keep the top of the
box and the box proper together. A natural
use for this type of module is a solid state
rectifier replacement for tube rigs.

Pill boxes can also be used to cover re-
lays and keep dust from -causing erratic
operation.

It you are luckier than most people and
don’t take pills, you can buy these pill boxes
from a druggist for about a nickel apiece.

D. E. Hausman VE3BUE
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to 175 MHz. $19.95 ppd.
to 300 MHz. $23.95 ppd.
to 400 MHz. $27.95 ppd.
to 450 MHz. $31.95 ppd.

® Available from 5 MHz. to 450 MHz. Bandwidth is
approximately 5% of frequency. :

® Two Dual Gate MOSFET amplifier stages with each
having a tuned input and tuned output. Each Dual
Gate MOSFET is actually an integrated cascode cir-
cuit thus giving you 2 cascode circuits equivalent
to 4 triodes.

® Exceptionally low noise (2.5 DB at 175MHz.), great-
ly reduced cross modulation and 10 times the dy-
namic range (signal handling capability) of the best
bi-polar transistors. Also superior to preamps using
junction FETs and Single Gate MOSFETs.

® Internal connections for high impedance AGC or
manual gain control if needed. e

® Type BNC input and output receptacles for minimum
loss at UHF. Standard impedance is 50-75 ohms.

@ Carefully tuned at our laboratory with sweep genera-
tor and oscilloscope for the best bandpass character-
ishic,

® Full wave UHF diodes protect input transistor.

® Operates on & to 16 volts DC, 5 to I5 Ma.

VANGUARD LABS

Dept. H

196-23 Jamaica Ave., Hollis, NY 11423
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An Operating Console

P. Kimball W6GDP
583 Marlket St.

San Francisco, Calif.

Suggestions for Dressing up the Station
and Improving Operating Convenience

Most of us started in amateur radio with
rather simple equipment in the shack, i.e.,
transmitter, receiver, mike and kev. We all
have a tendency to improve and upgrade the
station by adding outboard accessories. If
you are a typical amateur, the chances are
that, after a short time, your operating posi-
tion will begin to resemble a storage area
for black boxes, meters, dials and wires.
These outboard accessories usually include:
clock, SWR bridge, voltmeter, phone patch,
field strength meter, antenna switch, tele-
phone, ten minute timer, etc., et al.

As a first step in improving the appear-
ance of the station, as well as operating
convenience, the author decided to mount
all the outboard equipment at his station
in one console. The photo shows this console
which includes all of the above mentioned
accessories with room left for future ex-
pansion,

The console front was made from %"
aluminum panel and the case from %” ply-
wood on a 1” frame, well reinforced. The
accessories, which were already mounted in

52

boxes or cabinets, such as the SWR bridge,

were installed in the panel after first mak-
ing a cardboard template of the parts
which would project through the panel, to
aid in their cutout; then the boxes were
mounted against the panel by metal straps.

All panel cutouts were made with %"
electric drill and sabre saw using a metal
cutting blade. A valuable aid in working
wih aluminum, using electric hand tools, is
an SCR speed reducer to limit the speed to
fit the condition; several such kits are on
the market.

The console overall dimensions should be
adequate to house the equipment to be in-
stalled and should be sufficiently sturdy to
support the transmitter, receiver or other
equipment which may set on top. It can
easilv be built into a desk at an angle it
a sloping face panel is desired. The overall
dimensions of the author’s are 51” long, 8”
high and 15" deep.

It was decided to monitor both ac voltage
and current using switchboard type meters
which are usually available surplus at very
reasonable cost. The ammeter reads direct
from 0 to 5 amps. An additional scale from
0 to 25 amps (to be used when a linear
is in operation) was incorporated by switch-
ing in a surplus 200 to 5 amps ratio cur-
rent transformer in the primary. Eight turns
of the primary 120 volt wire through the
transformer window will produce 5 amps
in the transformer secondary with 25 amps
flowing in the primary. Other ratios are
usually obtained by varying the number of
turns. Fig. 1 shows the complete 120 volt
ac power wiring which should be at least
#10 in size but in no case smaller than
that required to carrv the current and meet

73 MAGAZINE



120 V SWITCHED METERED
AC —% & o) \|C & \A_j
l
CLOCK | 0-5 AMP
SET |
| Rl 1) A ._;‘__
I ) G B
MASTER I
Tt . SWITCH Aiiﬂfésr :
Q'D LOCK [ FD i
{ o_h YL e | :
8 TURNS i
| | |
# I |
4 |
s
£ o HRIE, N\ RY ! ).1. :
5 o o—e | —MNh— - RY| oo
Fa
I.-""
' ()
|
| K b
|
10 MIN ‘k : CF‘D T
P
TIMER I —ﬁ
; RECH L e e e e
MON | NoO 2 SWITCH RELAY CEIVER EAR
HOUR
R | =
NELL METER
l l l o & l l

Fig. 1. Complete 120 volt AC wiring.

all applicable codes. The back of the con-
sole contains recepticles for the ac lines
from the transmitter, receiver, linear etc. It
also holds the inputs for mike, telephone
and tape recorder as well as an additional
relay for muting outboard receivers, light-
ing “on the air” sign, etc. This relay is
operated by an auxiliary contact on the
antenna relay on the transceiver. The totaliz-
ing hour meter is 110 volt ac surplus and
indicates total heater hours on the trans-
mitter. Additional meters may be used to
show plate hours, linear heater hours, etec.

Fig. 2 is a block diagram ftor the rf cir-
cuit and audio circuits. The coax switch
allows any of three antennas or a dummy
load to be selected. The audio input selector
switch is a three pole, six position rotary
type which should be shielded.

The console also includes a mike pre-
amplifier and speech compressor. The tele-
phone dial was mounted on the front panel
and the hand set on the side for convenient
use. In addition, a hybrid phone patch is
installed which can be cut in and out at
will. With the patch cut in, the receiver

ANTEMNNAS DUMMY
PHONE | 2 3 LOAD =t MIKES
Q Q
SCOPE LIN = RCVR TRANS - @ % TAPE loUTPUT
EAR NO 2 CEIVER RECORDER
HI Z IN
T AUDIO CONTROL SWITCH
To O O
FILTER STR hee) o 0O o
BRIDGE SWITCH METER ? ?
( a4
<
I] s
BHONE TRANSCEIVER AUDIO IN 255

AUDIO IN

/I\‘EPEAHER

Fig. 2. Block diagram jor rf & audio circuits.
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THE BEST
6 METER
CONVERTER
' "'""'; 2 Model 407
R . $34.95
ppd.

(.\ "\ﬁ~¢.

Y
S @
50 52 MHz in. 28-30 MH: ouf
or 52-54 MHz with a second crysial

A full description of this fantastic converter
would fill this page, but you ecan take our word
for it (or those of hundreds of satisfied users)
that it's the best. The reason is simple—we use
three RCA dual gate MOSFETSs, one bipolar, and
3 diodes in the best cireuit ever. Still nmot con-
vinced? Then send for our free catalog and get
the full description, plus photos and even the
schematic.

Can't wait? Then send us a postal money order
for $34.95 and we'll rush the 407 out to you.
NOTE: The Model 407 is also available in any
frequency combination up to 450 MHz (some at
higher prices) as listed in our catalog. New York
City and State residents add local sales tax.

VANGUARD LABS

Dept. H, 196-23 Jamaica Ave., Hollis, N.Y. 11423
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YOU NEED THE
BTI LK-2000

LINEAR

For SSB, CW, RTTY

Maximun legal input
Full loading 80-10M

Dependable operation
Easy to load and tune

Distinguished console
Instant fransmit
High efficiency circuit
Designed for safety
Fast band switching
Real signal impact

Listen for the hundreds of
LK-2000 linears now on the
air and judge for yourself.
Write for free illustrated
brochure or send $1.00 for
technical and mslruﬂmn
manual.

BTl AMATEUR DIVISION

Hafstrom Technical Products
4616 Santa Fe, San Diego, Ca. 92109
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. neons.
tained from surplus.
-~ equipment on the panel it can be given a
pleasing “brushed”
' lightly and spraving with clear acrvlic or
- if desired, painted with a high grade switch-
~ board enamel.

AMPLIFIER

Rugged Eimac 3-1000Z

No flat tfopping with ALC

Price....$79500

READY TO OPERATE!

speaker is muted, and monitoring is accom-
plished through the receiver portion of the
hand set. The ac switches are rocker type
and the pilot lights are inexpensive 110 volt
The aluminum panel is easily ob-
Before mounting the

appearance by sanding

All stations tend to become personalized
because of different equipment and indi-

- vidual preferences. This article was written

merely to suggest some ideas on approaching
the design of a functional console, and details
have been purposely omitted. The two fac-
tors of operating convenience and pleasing
appearance are most important and the au-
thor’s console has added much real pleasure
to operating in addition to bringing admir-
ing glances from visitors to the shack. A
construction project of this type is relatively
simple and offers much satisfaction for those
of us who have a yen to build a part of
the equipment in the shack, yet do not feel
technically competent to tackle modern
transmitter or receiver design and construc-
tion.

. W6GDP

Rack Those Test Leads

Is your workbench always cluttered up
with test leads that somehow seem to get
tangled up with everything else? Do you
spend more time looking for and then un-
tangling a special test probe or jumper wire
than vou spend in the actual process of
testing or jumping?

If you do, you no longer have to. Just go
down to the local drug store or department
store and ask one of the employees for an

' old display rack. These racks hold every-

thing from combs to small packaged items
and when all the products on the rack are
sold, usually the rack is discarded. But you
can use such a rack to store your test leads

' in a ‘civilized’ manner. The appearance of

neater!

will be 100%
D. E. Hausman YE3BUE

vour workbench
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13 USEFUL
TRANSISTOR CIRCUITS

If you've been looking for
a transistor circuit to do a
special job, chances are there
is a circuit in this book that
will give you a head start.
It covers circuits for audio,
receivers, transmitters and
test equipment. $1

INDEX TO SURPLUS

Do you have a piece of sur-
plus equipment that you want
to convert but can't find an
article? If so, this is the book
you need. [t lists all of the
surplus articles and conver-
sions in popular electronic

and amateur magazines from
1945 to 1966. $1.50

72 USEFUL "’I
TRANSISTOR CIRCUIPS

INDEX TO

SURPLUS

VHF ANTENNAS
This handbook by K5JKX is

a complete collection of in-
formation about VHF and
UHF antennas, with design
hints, construction and
theory. If you've been won-
dering what array you need,
this book will give vyou

enough background to make
the right decision. $3

SIMPLIFIED MATH

Does math scare you? It
shouldn’t in this easy-to-
understand book KS8LF| ex-
plains the simple exponent-
ial system of arithmetic, sim-
ple formulas, logarithms, and

their application to the ham
shack. 50¢

_—_—_______—___-_——_____———_—————-—-———_————-
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432 MHz, there is nothing technical and construction ar- | yuuoioer  1967.64
SEat 2an Lant dha Gain ahd ticles from the ATV Experi- | e
noise figure of a paramp. At edited by d“*{@ﬂfﬁ- et
This book shows you how they Bl G AL R L i i,
work and how to build and this is the book for you. It Lﬁlﬂ 3
use them. Lavishly illustrated S Fisk wioTh covers the gamut from the 272 publication
with photographs and draw- | simple  to II'E. _:nmpla: s
ings $3 = amateur television equip- e
: ment. $3
D DIODE CIRCUIT HANDBOOK by WAICCH.
HAM RTTY 5% & EI Will drive you right out of your mind. only $1.
More and more hams are 3 @jm CW by W&SFM explains code and how
joining the RTTY crowd every rﬂ@% to learn - 50¢
day. This 112-page book 3 @%
gives you all the basics and | |3/ oE MILITARY SURPLUS TV EQUIPMENT
tells you what you need to a8 by W4WKM is a necessity to the sur-
know to get started and get | U® = plus-scrounging ATV addict. $1
on the air. Written by W2-
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ticles in 73 up throuah December 1966. 25¢
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RTTY Autostart

* s $—O +28VDC  200MA Thomas R. O’'Hara W60RG
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This autostart circuit is versatile in that
it connects to the speaker instead of dig-
ging into the TU, is solid state and there-
fore small, and can be hooked up to turn
on the teletype machine and TU power.
The power supply requirement is +24 to
28 VDC at 10 mA no signal to 200 mA
with signal. This autostart was designed
originally for monitoring USAF MARS VHF
nets where both voice and teletype are used.
Many stations operate on VHF and HF
SSB simultaneously, With this device it is
not necessary to stop copying on HF to
turn on the teletype machine. It insures
that you receive all RTTY copy on the net.

The first transistor is a tuned amplifier.
The input audio must be in the range of
1 to 5 volts peak to peak which is the nor-
mal listening range voltage for a 4 to 8
ohm speaker. For a 600 ohm impedance a
resitive devider consisting of a 1 k and 10
k resistor or a 600 to 8 ohm transformer
must be added. The tuned circuit is reso-
nant to the standard mark frequency of
2125 Hz. Any combination of L. and C may
be used for other tone frequencies for se-
lective call, etc. The coil is the usual 88
mH toroid available on surplus. Bandwidth
is approximately 150 Hz. The .068 capacitor
should be a good mylar tvpe for frequency
stability. Turns may have to be taken oft
to get exact resonance for best performance.
If the .068 capacitor is close to tolerance,
about 35 turns should be taken oft. The link
couples about one volt at resonance to the
switch transistor Q2 which then turns on
and allows the 100 mfd capacitors to charge
up. When this charging voltage gets up to
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0 +28V DC
_chs TVA 1315

’[ 500/50V
O

1% volts the relay drivers Q3 and 4 turn
on and energize the relay. The 100 k re-
sistor with a 100 ohm relay gives about 3
seconds before turn on. Likewise it takes
about 3 seconds to drop out in absence of a
steady mark tone. The time out is deter-
mined by the relay coil resistance and the
29 k resistor. Both the 100 k and 22 k re-
sistors can be varied for any desired time
in and out up to 10 seconds.

Operation

Hook up the input to an audio source
of 2125 Hz and take off 5 turns at a time
from the hot side of the toroid until max-
imum voltage is shown on a scope or ac
VTVM. Check the time in and out of the
relay and change the 100 k and 22 k re-
sistors for the desired length of time. The
relay should have 10 amp contacts because
of the starting current of the teletype ma-
chine.

Construction can be on a chassis, vector
or PC board as the circuit is not critical
to pickup or capacitive effects as with
other types of autostarts. I can supply a
PC board for $2.50 or a completed tested
unit for $15.00 post paid.

This circuit is great for both the lazy
man and the busy man and ensures that

you get all the teletype copy on the net.
. .. W60ORG
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Unique opportunity to own
one of the world’s finest
all-band receivers.

Limited quantity of famous
R-390A/URR radio receivers . . .
brand new. Original manufacture,
1968 production . . . fully tested
to meet U.S. Government
specifications. Range 500 kc to
32 mc, 30 1-mc bands, digital
readouts. Original pack, includes
two instruction books, complete
o~ A e g " set running spares. New low
L N s e Ry price $1,700% . . . fully

R e I cuaranteed.

R-390A/URR

Radio Receiver Continental U.S.A. only.

WRITE OR CALL FOR DETAILS

EAC Industries, Inc., 20 sridge Avenue, Red Bank, N.J./201/747-5100, Ext. 51.

FOLLOW ME TO
FOR YOUR

stellar ndustries

DIV. OF STELLAR I, Inc.
SALES AND SERVICE

AEROTRON GONSET RADIO AMATEUR CALLBOOK
AMECO HALLETT REGENCY
ANTENNA SPECIALISTS H::;ﬁi::;izs RUSSELL INDUSTRIES

COLLINS A SBE — WEBSTER
CORNELL DUBILIER ICE SHURE
CUSH CRAFT E._ F. JOHNSON SWAN
R. L. DRAKE LINEAR SYSTEMS TELEX
DOW KEY MARS (PAUSAN) TURNER
EDITORS & ENGINEERS LTD. MJ;;‘;E;H UNADILLA
EICO S VIBROPLEX
ELECTRO-VOICE NATIOMAL WATERS
ESSCO NEWTRONICS WILCOX
E-Z WAY OMEGA-T
GALAXY RSGB NEEDS

GLEN FADDEN, W2CXX/2

10 GRAHAM ROAD WEST # ITHACA, N. Y. 14850 » TELEPHONE AREA CODE 607 273-9333
HOURS: 9:00 A.M. to 5:30 P.M. Monday through Friday 9:00 A.M. to 5:00 P.M. Saturday
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Oscillator Frequency-Shift

Calculations

It is always of interest, when designing
an oscillator, to know how much frequency
shift will result from a change in compo-
nent values, whether intentional or unin-
tentional. A few equations for such calcula-
tions are given here.

I. An approximate equation for relative

frequency change -ﬂf—f caused by a relative
capacity change % or a relative induc-
AL
tance change T
ko Il % oat, — s
f C L

Suppose, for example, that a tuned circuit
with (C =100 pk. Ii = 12§ ubhy £i= 14.0
MHz uses a fixed capacitor with a negative
temperature coefficient of 750 parts per
million per degree Centigrade, and the am-
bient temperature rises 5° C. The change in
capacity is 750 x 10 x 5 x 100 = 0.375 pF.
0.375

100
= 0.00375. The frequency will increase by
approximately

;'1
Af = % f—g- = % x 14.0 x 0.00375

The relative change in capacity is

= 0.02625 MHz = 26.25 kHz

nf ;
c2

h

Fig. 1. A bypass capacitor in a tuned circuit.
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Jack McKay WA6DPD/3
3516 Camp St.
Pittsburgh, Pa. 15219

|iFI:EEﬂl
c L
(VARIABLE)
i

Fig. 2. A fixed capacitor wired on the inductor side
of the circuit.

The new resonant frequency will be about
14.026 MHz. Working out an exact answer 1is
long and laborious, and cannot be slide-
ruled because of the great accuracy needed
for calculating an increase in frequency of
less than 0.2%. A more precise result for the
new resonant frequency is 14.02633 MHz,
virtually identical to the result obtained using
the simpler equation.

Conversely, if a zero-temperature-coeffi-
cient capacitor is used in the above tuned
circuit, and the frequency is observed to
drift down 26 kHz when the temperature
increases 5° C., substitution of an N750
capacitor will reduce the drift to near zero.

This equation can also be used for rough
calculations of the capacitors necessary to
tune a given frequency range. Suppose it is
desired to tune 7.00-7.30 MHz and a 6-80
pF variable is available. How much fixed ca-
pacity is necessary in parallel with the vari-
able to tune the range?

Af
The relative frequency change is — =

f
0.300
—— = 0.042. T : e
7.150 0.0 hE IE]HU‘VE CﬂpﬂCIt‘lnce

change must be twice this, or 0.084. The
capacitance change available is 74 pF, so the

total capacity at center frequency must be
74

0.084
variable is 43 pF, so 882 — 43 = 839 pF
is required in parallel with the variable to
tune this range.

— 882 pF. Center capacity of the
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II. An exact equation for the frequency ‘ S P A CE A G E K E Y E R

range tuned by a variable capacitor with |

capacity range AC, or by a variable inductor
with inductance range AL, is
- 1}

fl : fL f[
CRES R

AC Al,
RGN
where f1 = resonant frequency for C = C: |
or L. = L. (the higher resonant
frequency)
f+ = resonant frequency for C = C: |

+ AC (variable capacity)
or L = Li + AL (variable in-
ductance)
Taking the example above, with the 6-80
pF wvariable capacitor for the frequency
range 7.00-7.30 MHz, and calculating Ci:

f 7.30
== = 1.402¢
f: 7.00 : ;
C
O = -
S e
£ Mg
= i — 844 pF

(2.0429) (0.0429)

This is the minimum capacity, for resonat-
ing at the higher frequency; allowing for the
6 pF minimum capacity of the variable, 838
pF (less stray capacitances) is required in
parallel with the variable.

The close agreement between the cal-
culation with the approximate equation and
the exact equation is due in this case to

blind luck. For o

above a few percent,

f
when accurate results are needed, the exact
equation must be wused; for very small
Af

f

needed, the simpler equation can be used.
ITII. Frequently a bypass capacitor is used
in a tuned circuit, as in Fig. 1. The bypass
and the tuning capacitor are eftectively in
series. How much frequency drift is caused
by a variation in the capacity of the bypass?
An approximate equation for the net change
in capacity of the two capacitors in series is

AC C [ACY
GG G,

or where only approximate results are |

Only

® Planar epitaxial integrated circuits for reli=
ability. No tubes—No separate transistors.

® Precision feather-touch key built-in,

® Fully digital—Dot-dash ratio always per-
fect.

® No polarity problems—Floating contacts
switch 1-amp.

® Rugged solid construction—will not walk,

® Send QSL or postcard for free brochure.

PALOMAR

BOX 455,

' THE DURA TOWER

Designed specifically |
for the Radio Amateur

e 60, 70, and 80 Foot Tiltover Towers
e 30, 40, and 50 Foot Tiltup Towers
e No guys—All Models Self Supporting

e All Welded Construction Using 55,000
PSI Heavy Wall Steel Tubing

e The Dura Tower Will Support Any
Quad or Tri Band Beam and SURVIVE

An 85 MPH Wind

| ¢ Erection Aids Will be Loaned Free
of Charge

e Financing Now Available

ESCONDIDO, CAL. 92026

| For More Information on this low cost,
high quality tower write

DURA TOWER SALES

Box 322, Angola, Indiana 46703
Phone 219 665-2901 Eves Only




|

where C capacity of tuning capacitor
(about the same as the net
capacity of the capacitors in
series )

capacity of the bypass capaci-
tor

AC: = change in C..

Suppose that C = 844 pF, f = 7.30 MHz,
and C: = 0.02 pF with temperature coeffi-
cient 1% per degree Centigrade (typical for
general-purpose ceramics). For a tempera-
ture rise of 5° C., the change in C: is 5%;

% — (.05. Then

MORE RANGE . . .
with NO NOISE

C:

Il

ST PR TP LY
CUSTOM SYSTEMS
KITS® ACCESSORIES | | AC _ 844 v« 0.05 = 0.00211
] C 20.000

E;E,?gfg : The first equation of this article can be
used to calculate the frequency dritt:

= -

- 0.00765 MHz = 7.66 kHz

ELECTRO - SHIELD®
YOUR ENGINE
| FROM _$44.95 Since - C: is increasing, the resonant fre-

ESTES ENG'NEERlNG CO quency decreases by 7.66 kHz. Thus the

543 W. 184th St., Gardena, Calif. 90247 tuned circuit components could be perfect,

and the drift would still be excessive for a
VFO, because of variation in the bypass
capacitor.

This drift can be sharply reduced in this
case very easily, The tuning capacitance C is
made up of a variable in parallel with an
838 pF fixed capacitor. Suppose the fixed
capacitor is wired on the inductor side of
the circuit, as in Fig. 2. Then the bypass
is in series with only the 6-80 pF variable
capacitor. At the high-frequency end the
variable capacitor contributes only 6 pF
and the variation in bypass capacity will be
entirely negligible. At the low-frequency end
(f = 7.00 MHz) the variable is set at 80.pF,
and the effective change in capacity for a
5-degree heating as betore is

AMATEUR and GLOSED-GIRGUIT TV
Technical Literature, Plans. Kits
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The dritt is less than a hundredth of what
it was with the fixed capacitor on the tuning-
capacitor side ot the bypass.

Note also that increasing the bypass capaci-
tance with temperature coefficient unchanged
decreases the frequency dritt. Therefore by-
pass capacitors for high-stability oscillators
should be as large as internal resonances

permit.
. WAGDPD

Accurate 1f Alignment

I hear many hams talk of the trouble they
have in accurately aligning the ifs of their
receivers, especially some of the newcomers
using a converted surplus receiver. I have
been using the procedure listed in Fig. 1
for years, and find that most receivers will
come close to reading correctly if the if’s
are set correctly beftore any rf or oscillator
alignment,

As all American BC stations use 10 kHz
separation and are crystal controlled, I use
them to check signal generator settings. For
instance, suppose I want to align a receiver
with an if frequency of 1680 kHz. Setting
the signal generator at 420 kHz, its 2nd
harmonic should zero beat with a broadcast
carrier at 840 kHz. Then its fourth harmonic
is within a few cycles of 1680 kHz, and is
used for the if alignment. To align a 455
kHz if accurately, I zero beat the signal
generators second harmonic of 455 kHz
against a 910 kHz broadcast carrier, and
align from the fundamental.

This approach is very accurate, and the
signal generator needs a 30 minute warmup
betore doing alignment work. If the receiver
if is known to be far off, I do a rough align-
ment before using the above procedure.

o oo, =
. = c e .E.E
£ 8.2 S8 eg g
s 59 o BN G
=0 5 Qo EE ES
(=% E fﬂt; E ™
2
260 kHz 260 kH 780 kHz 3rd Fund.
262 262 " e 1 5th =
266 " 266 " |330 " 5th i
455 " 455 " 210 " Znd N
915 " 305 " 610 " 2nd 3rd
1650 " 30T 660 " Z2nd 5th
1680 " 420 " 840 " 2nd 4th
L7850 350 " 700 " 2nd 5th

Harold Mohr K8ZHZ
5670 Taylor Rd.
Gahanna, Ohio 43020

CAN | GET A PRIZE
WITH MY RENEWAL?

Yes . .. if you bring a friend.

_ Your renewal (or extension of subscrip-
tion) plus a new subseription for a friend
1s the key to the prices given below. USA
or APO only. And please send us the ad-
dress from your wrapper. All items are
postpaid unless marked FOB.

A our cost
I. Digital clock with date ($50) ... . . ... F ...$38.00
2 Caslu.n Digital desk clock ($25) ... .. .. 15.00
3. Rotating three tier parts bin ($5) ... . . .. free
8. REE SNde Rida: (85) ol i e free
5. lInside-outside thermometer ($5) ... . . 1.00
6. Rand-McNally Imperial Atlas ($13) ... ... 4.00
7. Rand-McNally Magellan Globe ($14) ... 6.00
8. Car blanket with case ($12) ... .. .. oL free
9. 15 Transistor AM/FM bat.-ac ($35) . . 18.00
10 AMIFM:Clogk i[865) il T 30.50
Il. Lamp-clock-radio ($35) ... ..o 18.50
12. 13” Hammond world globe ($13) ... . .. 5.00
13. 13”7 Hammond lighted globe ($17) ... ... ... 8.00
4. 18” Hammond world globe ($17) ... ... 10.00
I5. 18” Hammond lighted globe ($25) ... . . .. 12.00
16. Polaroid Big Swinger camera ($25) ... . 17.90
I17. Polaroid 215 camera ($56) ... .. . . 43.00
I8. 4-drawer desk ($45) (FOB) ... ..o 24.00
I19. Encyclopedia ($160) (FOB) ... .. .. .. Ay e 52.00
20, Cassette tap recorder ($45) ... . . . .. .. 30.00

Send us your address from your wrapper,
the name, call and address of your friend
on a 3 x 5 card who gets the new one year
subscription together with $6 for your one
year renewal, $6 for your friend and the
amount for one of the above “gifts”.
58%;}%50 only. Offer expires December
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"\ GET YOUR NEW

ISSUE NOW!

Over 283,000 QTHs
in the U.S. edition
$6.95

Over 135,000 QTHs
in the DX edition

$4.95
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order direct (add 25¢ for
mailing in U.S., Possessions
These valuable EXTRA features & Canada. Elsewhere add
included in both editions! 50¢).

® QSL Managers Around the e Radio Amateurs' Prefixes
World! by Countries!

@ Census of Radio Amateurs A.R.R.L. Phonetic Alphabet!
throughout the world! Where To Buy!
L] ' L] -
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e World Prefix Map! Iinternational Postal
Information!.
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Glenn Ungarten WB2YO]
1618 Larkspur Dr.
Mountainside, N.J. 07092

A Ten Minute 40 Meter Rig

Cl,C2~-.0lxF DISC CERAMIC, |KV
C3,C4- 20uF 200V ELECTROLYTIC
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The rig described here should fill the bill
tor a standby when the big rig breaks down,
or to persue QRP hamming. The transmit-
ter can run about 15 watts on 40 into a
50-70 ohm load. If power is borrowed from
another source, all the rig consists of is a
tube, a resistor, two capacitors, and a coil.
You should be able to build it breadboard
style in the time it takes the station receiv-
er to warm up!

The circuit is a simple crystal oscillator
making use of the pentode tube. The cir-
cuit is tuned by the plate to cathode capa-
city within the 6AQ5. The final is dipped
by permeability tuning of the coil. A similar
triode circuit was popular during the ’30s
using 6L6s, which vou old timers may re-
member.

Start scrounging the parts from old TV’s
which can be obtained for the asking from
service shops. The old sets contain plenty
of goodies; a husky power transformer,
capacitors, resistors, chokes, a speaker, and
some FB tubes.

Almost all of the parts can be found inside
a TV set of late vintage. You may have
a bit of trouble locating the 6AQ5, but be
persistant and you will find one, wusually
after looking through about half a dozen
sets. Because of the low level of rf, the
socket can be the original ripped out of the
set, and not a special porcelain one. While
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C, and C, are specified as .01 uF they
can be almost anv value that your TV set
uses for bypassing. Anywhere from .005
uF to .02 uF is fine here. L, is wound on
a one inch diameter cardboard form and
consists of about 35 turns of #20 wire. This
amount of inductance is not enough to res-
onate the circuit at 40 meters, but more
inductance is added later by inserting a
ferrite rod into the coil. A two inch piece
of a loopstick from an old BC radio is ok
for this, Wind L, directly over L,, about
25 turns from the hot end. Be sure to wind
it in the same direction or you will get
a phase shift in the output signal. Twist
the ends of L., after winding to keep it
from unwinding. A tube socket from the
television or a similar receptical can be
used for the crystal socket. A special crys-
tal socket doesn’t seem to be necessary.

The easiest way to supply power to the
rig would be to borrow it from another
source. A BC radio, record player, or tape
recorder will usually provide about 150 volts
of B plus. That's enough to run about two
watts input. The power supply I used is of
the ac-de type. The TV should contain a
suitable five volt rectifier, choke, and elec-
trolytic capacitors. Check the caps with a
VOM to be sure they are not shorted be-
fore using them. The choke, L3 is not cri-
tical and can be anything that resembls
a choke. You can even use the primary
of the TV’s speaker output transformer.
Bleeder resistor R, is also not critical but
should be about 100 ohms per wvolt that
the power supply will handle. Be sure that
R, is conservatively rated, because a blown
bleeder resistor is more dangerous than none
at all. Also, if you use an ac-dc power sup-
ply don’t try to connect it to an earth
ground or use a VFO with a grounded shield

on its output. If you do, stock upon plenty

of fuses for your house.

To put the transmitter on the air, hook
one side of L, to a 50-70 ohm antenna.
Plug it in and give it the smoke test. If
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everything is ok, insert the ferrite rod into
the coil and tune for a dip on a 0-50 mA
meter connected at point “X”. Tape a card-
board arm about four inches long to the
ferrite rod so the final can be dipped with-
out being detuned by your hand. The cur-
rent at resonance will be between 10 and
40 mA, depending on the B plus voltage.

Running about one watt input on 40
meters to a dipole here in two-land, I can
work four and nines nightly, and occasion-
ally a zero. 1 have really been surprised
at the performance of my li’l rig, as I know

yvou will be.
WB2YO]
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Radio Amateur

Emblems engraved Gold
with your call letters. ‘
Rhodium
call letters
$5.00 Ea.

Gold
Rhodium

call letters
$5.00 Ea.
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All illustrations
are actual size.
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Illinois residents add 59% tax.
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$5.00 Ea.

Two or more emblems at
the same time $4.00 each,
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HOTEL and APARTMENT SUITES

On world famous Wilshire Blvd. Newest and finest

accommodations. California contemporary styling.
Every room equipped with TV and AM - FM radio.

FREE PARKING. Completely air - conditioned.
Large swimming pool and plenty of patio for loung -
ing in the sun just outside your door.

Luxurious comfort combined
with all modern conveniences.

THE BEST ADDRESS in

CALIBRATION
Two-Way-Maobile-FM-Etc.

meﬁmﬂg Etc.

We can repair, align and calibrate:

Gertsch FM7 and FM9
General Radio |1606A

General Radio 916AL

General Radio 1601 A

Empire Devices equipment

RF Voltmeters

RF Ammeters

Stoddard Field Intensity meters

Narrow band

High band — low band FM
We do authorized warantee repairs for:
Julie Research Laboratories, Datapulse, Micro-
Power, Power/Mate, National Radio, Data Tech-
nology Corp. (digital voltmeters), Singer Met-
rics.

LEGER LABORATORIES

Groton Street, East Pepperell, Mass. 01437 |
Phone: 617-433-2721]

get here from Harvard take 495 north to 119 and
’rhen 111 into Pepperell. From Concord NH take the
Everett Turnpike to route 3 to IlII to Pepperell.

Come see our new building. Come buF a beam or a
tower . . . or get just about anything fixe \
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Amphenol Hobby Booklet

A nice photo, and look again. This is
15-year-old Barry Meyer of Park Forest, Ill.,
assembling a SWR bridge. But there in the
foreground are an Amphenol blister-pak
RF-58A /U coax fitting (with assembly data
on the back of the package) and, under the
pliers, a copy of Amphenol’s new hobbyist
booklet.

This booklet is a handy reference guide,
to be used and kept on the workbench. It
contains information on how to solder, inter-
pret schematic symbols, read resistor color
codes, etc.

Ask at your distributor’s for the Amphe-
nol Blister-Paks, which are being used as
packaging for a wide variety of components.
And you can get one of the workbench
guides by sending a self-addressed stamped
envelope to “How-To Handbook,” Amphenol
Distributor Division, The Bunker-Ramo Cor-
poration, 2875 S. 25th Ave., Broadview, Ill.
60153
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Very Portable Transceiver

A rugged new transceiver should be very
useful for groups needing emergency trans-
ceiver facilities. The Kaar Electronics Cor-
poration has introduced an all-solid-state
SSB/CW transceiver for shoulder-pack or
fixed location communications work, Rated
at 10 watts PEP, the transceiver can be
operated from D-size heavy-duty cells, from
a 12-volt dc car or battery system, or through
an adapter from an ac power line. Receive
and transmit frequencies are crystal-con-
trolled in the 20, 40, 80 or 160 meter bands.

For details on their Kaar ComPact 24,

write the Kaar Electronics Corporation,
1203 W. St. Georges Ave., Linden, N.J.
07036.

New Books from Sams

Sams has announced several new and re-
print books for electronics workers.

ABC’s of Electronic Test Equipment, by
Donald Smith, ($2.95) is out as a 2nd edi-
tion. This is a basic text with information
on VOM’s, VIVM’s, component testers, sig-
nal generators and tracers, oscilloscopes,
multiples and color bar generators, and
other instruments. Sams #20660.

A new title, Practical Design with Transis-
tors, by Mannie Horowitz ($5.95) uses the
direct approach to designing biasing, feed-
back and high-frequency circuits, and in-
cludes data on recent semiconductor devel-
opments and new FET applications. Sams
#206509.

Using Scopes in Transistor Circuits, by
Robert G. Midleton ($4.95) includes wave-
form discussions and solid state circuit theory
relevant to oscillators, amplifiers, wave-
shaping circuits, and monochrome and color
TV, and electronic computers. Sams #20662.

Robert M. Brown’s 101 Easy CB Projects
($3.25) describes an entertaining collection
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of simple, practical CB projects. Parts lists
and construction details are included. Sams
#20663.

The North American Radio-TV Station
Guide, by Vane A. Jones, ($2.95) appears
in a new 5th edition. Listings include fre-
quencies, call letters, locations, and net-
work affiliations, and other data for AM,
FM, and TV stations in the U.S., Canada,
Cuba, Mexico, and the West Indies. Over
9500 assorted stations are listed. Sams
+#20635.

Write to R. R. Fleck, Howard W. Sams
& Co., Inc., 4300 W. 62nd St., Indianapolis,
Indiana 46268 for further information. Try
your distributors’ too, since the books may
already be there.

Motorola Uniwatt Transistors

Here are some new transistors to fill in the
gap between little transistors and big tran-
sistors. Medium-size transistors.

Motorola’s new Uniwatt transistors can
dissipate up to 1 watt in air, or eight
watts into a well-designed heat sink. All are
silicon annular transistors, oftering good
high-frequency response. They are encased
in plastic packages, with a copper tab for
heat-sinking. See second from left in the
photo.

Prices are quite low, and get up over a
dollar for some of the Uniwatt transistors.
For more information write to the Techni-
cal Information Center, Motorola Semicon-
ductor Products, Inc., Box 20924, Phoenix,
Arizona 85036.

The VHF Amateur

This informal, well-illustrated book is
based upon Robert Brown’s magazine “The
VHF Amateur,” which was the only monthly

VHF magazine for a period of five years.
Also titled “The VHF Amateur,” the book

JANUARY 1969

WANTED

IMMEDIATELY |

Competent part-time drafstman.
Must know electronies and ama-
teur radio. Must be able to follow
our format as to line weight and
scale. Some mechanical drawing.
All work can be done by mail. Ae-
curacy and ability to meet dead-
lines is of prime importance. If
you want to earn an extira couple
of hundred dollars a month, and
think you can qualify, send a
resume of your experience, sam-
ples of your drawings, and ex-
pected hourly rate of pay to: The
Editor. 73 Magazine, Peter-
borough, New Hampshire 03458.

GATEWAY
ELECTRONICS

6150 Delmar Blvd., St. Louis, Mo. 63112

Facsimile Machine—complete with simple
instructions for auto-start and auto-
phase. Can be operated back to back
or via radio. Machines in excellent con-
dition and in working order when re-
moved from service. Comes with 15
sheets of paper. Shipping wt 35 Ibs......$19.50 ‘

Paper for above machine—2¢ per sheet or
$12.00 per 1000 sheets.

3—6—9 or 12 volt @ 35 Amp/115V 60 cy
transformer. Shipping wt. 35 Ibs...... $ 9.95

1 Quart Printed Circuit Etch—must be sent
by United Parcel or REA. Sh.wt. 5ibs..$ 1.50

200 Watt Transistor Inverter Kit—12VDC
to TT10VAC, complete with parts, case
and diagram. Shipping wt. 25 Ibs........518.95

NICAD Batteries 1.3V 4Amp/hr. Shipping
WERIGNT T POUNEL. .. ciieaaical i msvansia i e 22

Sealed Mercury Wetten Polar Relay (direct
replacement for model 255). No adj-
ustments required. Shipping wt 4 Ibs..$ 4.95

Minimum order $5.00. Sorry, no catalog
at this time. Write for specific items.
Watch for our future ads in 73. Stop in
and see us when you’re in St. Louis.
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contains several projects from the magazine
including some unusual antenna systems and
details on two surface-wave transmission
lines. This is the arrangement sometimes
known as the “G-string.”

Several pages are devoted to the con-
struction of two styles of pen recorders,
which are useful for moonbounce and space
communications experiments. Some of the
problems of antenna tilting are discussed
also.

The popular Heathkit “Twoer” comes in
for a discussion of possible further circuit
development, and there are some notes on
APX-6 conversion,

Other material includes schematics of TV
tuners that may be converted for VHF appli-
cations, a very inexpensive 2-meter receiver,
a 2-meter sideband transmitter and several
other VHF projects.

Available from distributors or from Edi-
tors and Engineers Ltd., New Augusta, Indi-
ana for $4.50.

New Motorola Catalog

Motorloa’s large HEP line is still grow-
ing. Now it is up to 175 assorted devices,
all listed in Motorola’s latest HEP catalog.
The listing includes many new entries of

power, complimentary, and high-voltage
transistors; a unijunction transistor, new in-
tegrated circuits, and several other items.

The new catalog also carries a list of
“Equal-or-Better” replacement rectifiers, ze-
ners, and transistors. Ask for Motorola’s
HEP catalog, MHA27-4, from any of the
more than 1100 HEP distributors, or from
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the Technical Information Center, Motorola
Semiconductor Products Inc., PO Box 20924,
Phoenix, Arizona 85036.

Omega-T Bridge

A radio antenna is something like an
appliance plug you push into a wall socket
when vou want line power for a light or
an iron. It has to fit, but the critical elec-
trical sizes for the radio antenna are not
visible to the eye.

Many simple and complex electronic
instruments are marketed for antenna test-
ing. Basically, they all do the same job, in-
dicating when the antenna is properly ad-
justed. Most of them require additional in-
struments, and for some a transmitter is
needed too. But here is an instrument that
gets by with only the gear that will be
available anyway: the antenna, and the re-
ceiver that is to be used with the antenna.

The Omega-T Bridge circuitry does the
rest of the job. There is quite a lot of it
inside that little box, which accounts for
its price. This excellent investment will be
valued by any worker who is trying to get
the best performance from a transmitting or
a receiving antenna. This recently devel-
oped improved model antenna bridge noise
bridge is now available at $34.95 from Ome-
ga T Systems, Inc., 516 W. Belt Line Rd.,
Richardon, Texas 75080.

Tell Our Advertisers

You Saw It in 73
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Micronta Binoculars

If you want to see what’s going on up
there in your tower, you can always pick up

a handy pair of binoculars and look if you |

can find some binoculars.

Radio Shack has introduced a line of low-
priced binoculars that are available in three
varieties: normal, wide angle, and extra
wide angle. All are the same magnification
and size, 7 x 35, but offer fields 341, 525
and 578 feet wide respectively at 1000 yards.

The binoculars are available nationwide
from Radio Shack’s more than 340 outlets.
They feature hard-coated lenses, aluminum
frames and fast center focusing. All come
complete with carrying case, wrist safety
strap, and lens caps.

Priced at $19.95, $24.95, and $29.95 (for
the widest field) the binoculars may be ob-
tained from Radio Shack, 730 Commonwealth
Ave., Boston, Mass.
available locally.

Hammarlund HQ-215 Receiver

The first fully-transistorized amateur re-
ceiver built to work with a matching solid- |
state transmitter. Hammarlund's HQ-215 is |
currently being shipped to distributors.

Technical features include modularized
circuit design, and a unique carousel-type
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sallbook

GET YOUR NEW

ISSUE NOW!

Over 283,000 QTHs
in the U.S. edition
$6.95

Over 135,000 QTHs
in the DX edition

$4.95

See your favorite dealer or
order direct (add 25¢ for
mailing in U.S., Possessions
These valuable EXTRA features & Canada. Elsewhere add
included in both editions! 50¢).

e QSL Managers Around the e Radio Amateurs’ Prefixes
World! by Countries!

e Census of Radio Amateurs A.R.R.L. Phonetic Alphabet!
throughout the world! Where Te Biry S

* Radio Amateurs’ License Great Circle Bearings!

Class!
e World Prefix Map! International Postal
Information!

® International Radio
Amateur Prefixes Plus much more!

WRITE FOR Bl nmmun"bunk =%

Dept. B,4844 W. Fullerton Ave.
Chicago, lll. 60639
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Serving the vser of two-way radie

Want to know what's really going
on in the CB world? Let us keep you
informed, through the columns of CB
Magazine. Fill out the order form below:

e S R e e L e e N
| B MAGAZINE l
: P. O. Box 60445, Dept. 73 :
' Oklahoma City, OK 73106 :
: Find herewith $ for which :
| send me CB ot the special rate checked |
| below: ]
l Olyear,$4.00 D2 years, $7.00 :
i 13 years, $10.00 02 months, $1.00 :
: Name :
| Address i
1o b
| State Zip |
I eSS AT IR RO O VMR I T
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dial with 22 inches of scale for a dial accu-
racy of plus/minus 200 cycles. Sensitivity
is better than 0.5 microvolts for a 10 db
signal to signal-plus-noise ratio. The HQ-215
uises 26 silicon transistors, 13 diodes and
two zener regulators. It is supplied with one
9.1 kHz filter and has provision for two more.

Price is $529.50 with a matching speaker
at $24.95. For further information write to
Irving Strauber, W4KXD, Hammarlund
Manufacturing Co., Mars Hill, North Caro-
lina 28754

Response Tailored Microphone

Modern electronic devices and circuits
tend to be inherently wideband. Additional
circuit components are often required to
reduce frequency response to that appropri-
ate tor most effective communications, but
an alternative is to avoid introducing the
unwanted frequencies into the circuit at all.

Altec Lansing’s Model 650A cardioid dy-
namic microphone is specially designed for
a limited frequency response. Its high fre-
quency cutoff is fixed at 14 kHz, but the
low-frequency response can be switched to
either 50 or 400 Hz. And its cardioid re-
sponse teature makes it far less susceptible
than ordinary microphones to picking up
interference and unwanted crowd noises
originating from the side opposite the speak-
er. Front to back diserimination is 20 db.

The amateur net price is $75.00. For
turther details write to Don Palmquist, Al-
tec Lansing, 1515 South Manchester Ave.,
Anaheim, Calif. 92803.
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Hay'l' DC Curren'l' Guuge

A part of good planning in mobile rig
installation is to be sure where all the gen-
erator currents are flowing, and to know
what the various operating currents really
are. A conservative generator designer may
have allowed no more than enough capacity
for your rig, or perhaps somehow the bat-
tery runs down too much and it is not
very clear what the trouble is. Such ques-
tions are best answered by measurements,
but it may be difficult to break into the
circuit at several different points. Hoyt’s new
current test meter makes this surgery un-
necessary.

This convenient induction indicator re-
sponds to the magnetic field around a wire
arrying up to 30 amperes. It will give a
usable response to as little as one or two
amperes, and indicates either direction of
current flow. Without any cutting, you sim-
ply hold the meter against the wire,

Supplied five to the display card. Try
yvour distributor for radio or automotive
supplies, or write to the Burton-Rogers Co.,
42 Carleton St., Cambridge, Mass. 02142.

mmmmmm
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..........
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Small Tools

Hunter Industries is manufacturing a com-
plete line of small and special-purpose tools
for electronics assembly work. Some of these
tools resemble but are imaginatively differ-
ent from those you might find in your hard-
ware store. For instance, the simple hex
screwdrivers pictured above are not very
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generally available, yet any bench worker
knows hex nuts are pretty common in elec-
tronics gear. Think about having a set of
hex drivers in yvour lab, and then write to
Hunter Industries, 9851 Alburtis Ave.,
Santa Fe Springs, Calif. 90670.

Motorola Condensed Catalog

Motorola Semiconductors’ new 1968 Con-
densed Catalog is an excellent hunting ground
for bench-working hams looking for news
about new semiconductor devices. It will be
very interesting to electronics writers, too.
It contains major specs on more than 3500
of Motorola’s semiconductor types, and order
information on about 9000 more. Semicon-
ductor device mechanical dimensions are also
given. Write to Department TIC, Motorola
Semiconductor Products Inc., Box 13408,
Phoenix, Arizona 85002.
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Power Transistors Book

The growing importance of power tran-
sistor technology is becoming apparent in
the higher-power and higher-frequency specs
continually appearing in the engineering
publications. Now Motorola has published
an eighteen-section volume of technical lit-
erature describing applications for silicon
power transistors.

Consumer and industrial applications are
discussed, and the material is directed to
users with less deep technical knowledge
as well as to the trained engineer. A Selec-
tion Guide covers about 100 plastic and
metal transistor types ranging from 3.75
watts to 200 watts dissipation.

From Motorola Semiconductor Products
Inc., Box 955, Phoenix, Arizona.

JANUARY 1969

SPECIAL

HEADSET
WITH

\-Zf> HEADBAND

Two Receivers, Cord and
Plug. 2000 NEW @ $1.25

TRANSMITTER COMMAND SET BC-458/
ARC-5 53 to 7.0 mc. Scavenge for parts or
convert to SSB exciter. Y.F.O., or 100 w. xmtr.
TUBES: 2-1625's (12v. 807's); 1-1626 (V.F.O.);
1-1629 tuning eye (for calibration). Plus crystal
for calibrating V.F.O. Loads of parts. New

only $5.50

BENDIX 3611 telephone amplifier with dyna-
motor DSI100, input 24v. at |.2a out 220v. at

.060a., also 2 tubes 65J7 and 6VYé, 250 of each
new $4.50

TELEPHONE REPEATER type EE89, 40 new

TALLEN CO., INC. "

300—7th Street
Brooklyn, N.Y. 11215

ATTENTION

KW LINEAR AMPLIFIER BUILDERS

EIMAC 3-1000Z yellow fac-i'nry boxed
with guarantee . : ..$69.00

EIMAC SK-510 Socket 3-10002 4-1000A 9.00

EIMAC SK-516 Chimney, 3-1000Z ... 12.00
JENNINGS UCS 10-300MMFD Vacuum
Variable Capacitor, 7.5KY, Complete
with gear drive train and mnunhng
bracket. SRS e . 27.50
EIMAC 3 4002 yellnw facfury bnxed with
quaAFateR -2 LAG o nglis vt ae f il els 32.00
EIMAC SK-410 socket, 3-400Z ... ... 9.00
EIMAC SK-416 chimney, 3-400Z ... 7.00

Add postage, tubes shipped via REA

Write, Wire, Phone (813) 722-1843 on your
EIMAC/VARIAN needs

SLEP ELECTRONICS COMPANY

2412 HIGHWAY 301 N.
ELLENTON, FLORIDA 33532
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Sudden UFQO Interest
Not Restricted 1o Hams

The radio amateur’s interest in flying sau-
cers may be more timely than one might
at first suspect, for a similar interest was re-
cently announced in Russia, a country with
an earned record of ignoring such space
phenomena. And when Russia takes a look
at the world of flying saucers, that IS news!
In what amounts to a complete reversal of
official attitude toward flying saucers, Rus-
sia now rejects the tired explanations we
Americans are accustomed to hearing: that
UFO’s are the result of “optical phenomena”
and that they are quasi-natural occurrences
of atmospheric or terrestrial origin. Russian
scientists now go on record as offering their
learned support to the hypothesis that UFO’s

originate on at least one other world some-
where in space.

RENEWAL CODE

The two numbers under your call on the ad-
dress label are the expiration code. We have
tried to make it simple. The first number is the
month that we send you the last copy on your

subscription and the second number is the year.
78 would be July 1968, for example.

Your ad in this space
will reach 65,000 paid
readers (an honest Fig-
ure!). Plus all their
friends who are too
chintzy to buy their own

copy.

Call or Write for
Ad rates today
73 Magazine
Peterborough, N.H.
03444
Phone 603-924-3873
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Ken W. Sessions, Jr. K6MVH
Technical Editor
Electro-Optical Systems, Inc.
300 N. Halstead

Pasadena, California

In articles appearing in “Kimsomol'skaya
pravda” and ‘Teknika-Molodezhi,” the Rus-
sian scientific community let pass a sequence
of startling announcements that tend to con-
firm the need for a world-wide amateur radio
“skywatch” plan. Included was a convincing
conjecture that the famed Tungusky meteor-
ite of 1908 was an artificial craft from an-
other planet.

Information as to the contents of the two
Russian scientific publications was released
by Electro-Optical Systems, Inc., an aero-
space firm in Pasadena, California, in a house-
organ series entitled “Soviet Science in the
News.” The California firm, a subsidiary of
the Xerox Corporation, makes regular trans-
lations of Soviet technical papers as a serv-
ice to American scientists.

According to the Russian-to-English trans-
lation of the Soviet papers, there has been a
number of recent Soviet investigations by the
USSR’s Academy of Sciences with respect
to the Tungusky meteorite. The Tungusky
explosion, the report said, had every parame-
ter of an atmospheric nuclear blast and left
considerable residual radioactivity. Also lend-
ing credence to the Soviet Academy’s theory
was the fact that the “meteorite” had appar-
ently maneuvered immediately preceding the
blast. The mysterious bodv exploded after
apparently negotiating a 375-mile arc in the
earth’s atmosphere.

While the Russian’s sudden interest in
UFQO’s as a very real element of our times
does not necessarily mean all old theories
must be discarded, it does help to maintain
an aura of sobriety in the discussion of a

subject once reserved for the lunatic fringe.
. K6MVH
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Around
1 he
World

Algeria

Although the amount of equipment avail-
able is very limited as a result of strict regulat-
ions and an embargo on sending money out of
the country, more licenses are expected to be
issued shortly. At the present time there are
15 licensed stations in Algeria, seven held by
nationals (7X2), five by foreigners (7X0), and
three by club stations (7X2 plus three letters).

Five stations are active on 144 MHz, work-
ing into France, Italy and Spain. There is in-
terest in SSB, RTTY and TV, but the equip-
ment is just not available.

Bulgaria

During November a 15 day seminar was
held in Sofia for instructors in Amateur Radio
in order to help them improve their methods
of teaching the theory of electronics. Operat-
ing practices for VHF and short wave, contest
operating, construction practice, fox-hunting
and the organization, conducting and judging
of competitions were also discussed.

In December each of the 32 District Radio
Clubs met in Sofia for a 15 day course on fox-
hunting. Each participant had to build three
fox-hunting transmitters for 3.5 and 144 MHz.

A special Jubilee International LZ DX Con-
test will be held on September 14, 1969 from
0000 to 1200 GMT on CW and SSB to mark
the 25th anniversary of the Republic.

ITU—Geneva

The Administrative Council of the ITU has
announced the intention to hold a World Ad-
ministrative Conference in the latter part of
1970 to deal specifically with Space Radio
Communications, Problems and Allocations.
The exact dates, location and detailed agenda
will be decided by the Council in May 1969.

JANUARY 1969

Faroes

The annual meeting of the FRA was held in
Thorshaven in October 1968. An activity con-
test was announced starting 1 Nov and ending
30 April 1969 on all bands, 3.5 to 28 MHz.

Italy

Radio manufacturers and dealers in Italy are
required by law to provide purchasers of radio
transmitters with a government certificate set-
ting out the frequencies on which the trans-
mitter may be operated and the maximum po-
wer that may be used. Just how this will af-
fect home made equipment is not yet known.
The small 11 meter Japanese walkie-talkies
may give the authorities fits since many of
them run well over the 10 mw permitted by
law.

The ARI has petitioned their PTT for per-
mission to operate in the 431.75-432.25 MHz

band.

Netherlands

The Netherlands Government has extended
its reciprocal operating agreement with the
U.S. to include Surinam (PZ) and the Nether-
land Antilles (PJ), as well as the homeland.

Every Friday evening at 2030 GMT VERON
transmits a broadcast in English on 14.1 MHz
on RTTY. Reports will be appreciated.

Nigeria

The war with Biafra has held up the issuance
of new amateur licenses. At present only sta-
tions in Lagos, Kaduna and Zaria can operate.
Four members of the NARS are on the staff
of the university at Zaria and a strong effort is
being made to encourage students to take up
amateur radio as a hobby. The SSB station at
the university is SN2AAU and is active.

Norway

The annual meeting of the NRRL took place
in August. There are 2379 licensed amateurs
in Norway, 258 more than the previous year.

A fund has been set up, with the aid of a gov-
ernment grant of $2100, to help the handicap-
ped to become radio amateurs. IRC’s for con-
tacts with LGSLG will also go to this fund.
This station has been set up in the Free State
of Morokulien, an area surrounding the Peace
Monument set up on the Norwegian-Swedish
border. Send 3 IRC’s for QSL or 4 IRC’s for a
direct QSL. Send $3.50 for an Honorary Citi-
zenship in the Free State of Morokulien to the
NRRL, Box 21, Refstad, Oslo 5, Norway.
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Lawrence B. Medwin WB2YRQ
35 Crescent Drive

W hippany, N.J. 07981

Quick and Easy QRP

TUHIHGLD.I&DIHG
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RIV
SEVEER TO REL. PWR. METER

Fig. 1. External conversion of a VFO by adding

an antenna coupler, a relative power output meter,
and a TR switch.

Nearly every month one sees articles in
ham magazines about some low power tran-
sistor transmitter. Have you ever had a de-
sire to build such a rig but never got
around to winding the coils or sending away
for the transistors? But your laziness (and
mine!) shouldnt stop you from enjoying
QRP operations. This article describes two
simple ways of using equipment in your
shack to get you on QRP in a single even-
ing.

In Method I a VFO is converted (exter-
nally) by adding an antenna coupler, a rel-
ative power output meter, and TR switch
(See Fig. 1). If you don’t have a separate
VFO, Method II describes conversion of a
medium power transmitter by removing the
finals and connecting the driver to the pi-
net (Fig. 2). I don’t recommend crystal con-
trolled low power operation, but it must be
possible,

The modern VFO is actually a low pow-
er transmitter. It provides a fundamental
on 80 and 40 meters and harmonics on 20,
15, and 10. It can be keyed from a terminal
strip or jack on the back. The rf output
is carried out through coax to the transmit-
ter, or in this case, the antenna. The rf
passes through a harmonic filter-antenna
coupler, which consists of a tuned circuit
LI-CL. LI is 30 turns of enameled wire,
hook up close-wound on a 1 inch diameter
cardboard tube. 13 turns are shorted out
for 40 meters by S1. C1 was a 100 pF
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variable, but a standard 365 pF wvariable
will do, though tuning will be a little more
difficult.

The relative power output meter is fairly
standard. The 5K pot, the sensitivity control,
limits the amount of rf to the rectifier and
filter., C1 is tuned for maximum indication
on the milliameter. Keep the reading low,
as the current vou read on the meter is
not reaching the antenna.

With this setup, using an HA-5 VFO run-
ning five watts input,, I have worked into PEI
(579) and Michigan (569); each over 700
miles away. Don’t expect fantastic reports,
but expect to get out. The number one re-
quirement for QRP work is patience. You
will probably not get an answer the first
time, or even the second time. It takes a
good ham at the other end to even bother
to copy vour station.

Remember that if your neighbor is run-
ning 100 watts,, medium power, you are
13 db below him to start, a little over 2
S units. Don’t lose any power in your coax
or dipole. My dipole, left over from my
novice days, was resonant at about 7175 kHz.
As this frequency was approached from the
low end of 40 the relative output meter
nearly doubled it’s reading.

Also of prime importance is your receiver,
If you want someone to copy you out of the
noise, you must be able to do the same.

And just a word about operating. I
wouldn’t recommend sending CQ too much.
It's better to come back to a CQ right
where you can be easily found.

TO RCVR O
52
ITT 13T
TO VFO O Yo, 0-
IDGFF 200N 00l
SK + 1K
sl r77 A,

Fig. 2. Conversion of a medium power transmitter
by removing the finals and connecting the driver to
the pi-net,
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Fig. 2 shows the final stage of a CW
transmitter. Remove that big, ugly final.
Connect a 1000 pF mica capacitor from the
point A (the plate pin of the driver) to
point B (the input of the pi-net). Since you
can no longer tune up by plate current, you
must add the relative power output meter
circuit, or, in the case of a rig that already
has one (like the T150A, which I modified),
increase it’s sensitivity. This can be done
by decreasing the value of the dropping
resistor that goes to the antenna jack to
about 500 ohms. If the meter circuit is to
be added connect the 200 ohm resistor as
close as possible to the antenna, and bring
a pair of twisted wires out to the pot.

This method offers the advantage of
working all bands. Fifteen meters is an es-
pecially good band for low power. With
fifteen watts input in a T150A 1 was 599
in Texas, about 2200 miles away. But 15
watts is high power.

Just a few more things. QRP offers a
new challenge to hams. Like DXing, which
is all it really is (though I've ragchewed
for over an hour while my lunch was rapidly
cooling) the antenna system must be per-
fect, for best results. Extreme patience is
required, as well as a stable, selective re-
ceiver, and a good operator.

If youlve ever had any T\'1 complaints,
you won't now. Your rig is no longer strong
enough to interfere!

A kindly OM was down at the shack the
other day, and, being favorably impressed,
made the following encouraging comment:
“Why dont you plate-modulate the VFO?
Take an audio transformer, hook it up back-
wards to the hifi, put the primary in series
with the B+ to the plate of your final, and

. . He hasn’t been invited back.
.. .WB2YRQ

ARNOLD'S ENGRAVING

Personalized

ELECTRIC i
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SIGN
WITH CALL

Metaltex Lapel Bar - $1.50 Metaltex Tie Clip - $2.25

ARNOLD'S ENGRAVING

Linden 5%. Ridgewood, N.Y. 11227
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Propagation Chart

January,

1969

ISSUED OCT. |

J, H. Nelson

EASTERN UNITED STATES TO:
GMT: 00 o2 4 0o 1 L 10 12 iz 18 18 20 2
ALASKA 14 I-T-! 17 |1 T 7| 7| 7TA] 14AJ21A zu.
ARGENTINA 14 | 14 | 14 | TA| TA| 7 | 14A] 21A| 214 21A[21A 21.4.
AUSTRALIA 214 4| 7H 7B | 7B| 7B| 7B| 14B| 144 14AP1A 21-11
CANAL ZONE 14A| 14| TA| 7 7 T | 14| 21A) 28 |28 |21A | 21
ENGLAND 71 T 21T 11 TB| 144 28 | 28 |21 (14 | 7B
HAWAILL 21A|l 14| 7B T | 1 7 T | TB| 14 |21A|28 | 28
INDIA T | 7| TB| TB| TB| "B| 14| 14A] 14 (| "B | 7"B| TB
JAPAN 14 | 14 ™| TB| T T 7 7Bl TB| TB| 7B| 14
MEXICO 14 | 14 | 7 T1 7 | 7| 7TA 14A] 21A] 28 |21A| 21A
PHILIPPINES 14 |14 | 7B| 7B| 7TB| 7B| 7 |14B| 7| 7TH 7Bl 7
PUERTO RICO 14| ¥ | % T1 7| 7| 14| 214 214 214 21 | 21
SOUTH AFRICA | 14| T | 7 T TB] 14 | 21 | 268 | 28 | 21A] 21 21
Iu, S. 8. R. Tl 31 1 T| 7 | TB| 14 | 21A] 14| 7B| 7B| 7
WEST COAST 21| 14| 7 | 7 (7 | 7|7 |14 214 28(28 |28

CENTRAL

U

NITED

STATES

TO:-

14A

ALASKA 21 | 14 (i T (] T 1 T TA 21A | 28
ARGENTINA 21 | 14 14 TAl TA T 14 | 21A | 21A]21A 21A | 21A
AUSTRALIA 21M 14 14 TB] TB | TB| 7B| TB|14A | 14A |21A | 21A
CANAL ZONE a2l |14 14 TAl TA T 14 | 21A | 28 | 28 |28 21A
ENGLAND 7B T 7 7 7 ) TB| 14A] 21A| 21 |14 7B
HAWAILI 21A] 14 14 T 7 7 T T 14A] 21A |28 28
INDIA TH| 14 B8] TB] TB] TB] "B| TB| 14| TB| TB| 7
JAPAN 21 114 iB] TB] "B| ¥ T 7 78 TB| 7B 14
MEXICO 144114 T |7 717 T |14 |21A 21A) 21 | A
PHILIPPINES 21A014 7B| TB| TB| "B 7T | 7 TB| 7TB| "B |14 I
PUERTO RICO 14 | 14 T T 7 (| 13 |21A | 21A] 21A | 214) 21
SOUTH AFRICA | 14 |14B| T T 7B| TB| 14 |[21A |28 |28 |28 |21
1

WESTERN UNITED

STATES

ALASKA 21 | 14 T T JA| T T 1 3A T 114 |21 |21A
ARGENTINA 21 | 14 | 14 TA|l TA| T T [14A | 21A) 21A21A | 21A
AUSTRALIA 21A] 21A| 14 | 14 TI17 7 T 14 | 14A121 |21
hC..'.ﬁAL ZONE 21 |14 |14 7 7 T 7 | 14A] 28| 28 |28 |21A
ENGLAND Bl T 7 T T (] 7B | TB| 14A] 14A[14 7B
HAWAII 28 |21A | 14 | 14 1'% 19 T| 14 |21A |28 |28
INDIA 78|144| 78| 78| 78| 78| 78| 7| 7| | M| 7B |
.JAFAH 28 |21 14 | 7 7 11 7 T 71 7B | 14B} 21
MEXICO 21 |14 ¥ 1Y 7 71 7 14 | 21A1 28 | 28 EMI
PHILIPPINES 21N 21 |14 | TB]| B 7B| TB] T | 7 |14B| TB| 14
PUERTO RICO |21 |14 |14 | 7 T17 T | 14A [ 21A| 21A| 21A] 21A
SOUTH AFRICA | 14| 148 7 T 7B} TB| TB| 14 | 21A) 21A| 21A] 21
TU. B, 8. R 78 T T T 1 ™| TB| "B | 14 B| "B | B
EAST COAST 21 | 14 | 1 | 7 7 T ] T |14 | 21A] 28 | 28 | 28
mw may be useful also,

B - Difficult eircuil this period,

Good: 1, 2, 4-6, 9-12, 14, 16-18, 23-25, 27-30
Fair: 3, 8, 13, 15, 21, 22, 26
Poor: 7, 19, 20
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Full Sequential Switching

Douglas Byrne G3KPO
Jersey House
Peterborough, England

with Stimple Relays

ANTENNA
RCVR. I O XMTR
j*+24 VDC ANT. : ANTENNA
TERM. TERM.
o ?/ &/ : rE,
: RY 2 RY 3
: [ tsLow
5 I RELEASE
=
: +24 VDC XMTR
A KEYING
"?'/ Qo i— & o1 Jr/ 2 TERM'S
j RY | ‘HT4 RY S5
(SLOW OP
6 BREL.)
si
}7 PTT
Low-noise transistors in receiver front-

ends are mighty fine and have a long, care-
free life-provided, and only provided, they
are not given a knockout blow from the
transmitter rf.

This is all too easy to do at many ama-
teur stations, and for absolute safety it is
vital for the control-system to incorporate
some form of sequential switching.

Good designs have been published, for
instance “Ultimate Station Control” by
W2AJW in 73 for Sept. 66, but most in-
volve the use of many transistors or scarce
high-resistance relavs—and by Murphy’s
Law, the special type required is never avail-
able.

However, there are plenty of surplus 24-
volt relays in all self-respecting junk-boxes,
and this particular station control-system uses
nothing else. In spite of its obvious sim-
plicity, it gives full sequential switching,
thereby automatically protecting those ex-
pensive front end transistors by making sure
the receiver input is grounded and the an-
tenna transferred to the transmitter well
before the B-plus is applied to the PA final.
And just as important, it sees to it that
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the B-plus is switched off before the an-
tenna is returned to the receiver input.

Additional advantages are that all an-
tenna switching is done “cold”, without rf
on the teeders, the transmitter output is
always looking into a load, and when the
control system is off, the antenna is con-
nected to the receiver—all ready for a quick
listen round the bands.

Details of relays

The relays required all have normal sets
of contacts, which are “open” in the de-
energised position.

RY1, which is the main control, has
three such pairs (plus any additional ones
which might be useful for killing the re-
ceiver B-plus).

RY2 is slugged with a copper ring round
the heel or bottom end, as in Fig. 2a, and
this causes it to be slow to release. If you
do not happen to have one of this type
around, quit worrying, Simply connect a
small diode rectifier across the relay coil—
the right way round as in Fig, 3a, so that
it merely short-circuits the induced EMF,
and not the applied voltage. Alternately, wire
a resistor across the coil—about the same
value as that of the coil—as Fig. 3b. Eith-
er will delay the release when put across
an ordinary relay.

ARMATURE I ™\ ARMATURE
SLUG
AT TOP
SLOW OF
& REL.
SLUG RY 4
AT BOTTOM
SLOW REL.
Y
RY 2 —T — —T I y

Fig. 2. See Text.
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RELAY RELAY

l '

Fig. 3. See Text.

A A

VY3 is the usual transmitter ﬂntennai

changeover relay. |
RY4 is another slugged type, but this time |
with the copper ring at the toe or top end
—next the armature. This makes it slow to
operate as well as to release. See Fig. 2b.
Finally, RY5 is the transmitter B-plus re-

lav.

Modus operandi

S1. the PTT switch, activates RYI, and
current is fed via the “A” contacts to RY2,
which closes immediately as it is only slugged
for delay on release. So RY3, the antenna
change-over relay, is energised without any
appreciable time lapse. Receiver nput is
grounded, and antenna switched to trans-
mitter. |

Current is also fed via the “C” contacts
on RY1 to RY4, which is slugged to give
2 time delay in both operate and release
modes. So here is there is a time lag before
current is fed via the “B” contacts on RYI
to RY5—to turn on the transmitter B-plus.

In the reverse action, S1 is opened, RYI
de-energised, voltage removed from RY2, but
_as this has a delayed release—it keeps
its contacts closed for a short space of time. |
So current is still supplied to RY3, and the |
antenna remains switched to the transmitter
for a little while.

Now, although RY4 is slugged and so has
a delayed action, the supply of current to

|

RY5 is via the contacts “b” on RYLl. And
these open immediately after S1 is opened, |
so the B-plus is removed from the trans- |
mitter before the antenna is switched over

to the receiver. Result is safety, and long |

life to your expensive front-end transistors!
: . G3KPO.

HELP STAMP OUT
MENTAL HEALTH
SUBSCRIBE TO 73

NOW

JANUARY 1969

f

' BACK ISSUE
GUNSMOKE"

*some..other..unmentionable
publication has used Bonanza

30 (THIRTY) 30 count 'em 30 tremen-

dous stupendous fascinating enormous
devastating incredible enervating back

ONLY

(WOW!)

$5

postpaid worldwide

Yes...yves...yes...here is your Oppor-
tunity to blow your mind on back issues of
73. You send us $5 in cash, check or nego-
tiable securities and we will send you an
unbelievable miscellany of thirty different
(all different) back issues from the 1960-1966
era. These are all rare collectors items.
Every one could very likely be worth a for-
tune to you. Who knows, you might even
find a rare January 1961 in this pile! We
don’'t even know what is in the packages.
To keep costs down we have had these mag-
azines packed into sloppy bundles by the
chimps from Benson's Animal Farm. Watch

out for banana skins.
If you want specific issues of 73 they are

available at the low low (high) price of 75c
each. Unless we don't have them, in which

case the price is higher.

How about sending a bundle to a DX
friend? Back issues are worth their weight
in unicorn dung in most countries. Remem-
ber vour friends with a nice bundle of 73
magazines.

Money received without a shipping ad-
dress will be used for beer.

73 MAGAZINE

PETERBOROUGH,
NEW HAMPSHIRE 03458
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Report on the Drake R-44

Recerver and

1-4X Transmitter

Fred W. Fetner, Jr. WBAEF A
1728 Ebenport Road
Rock Hill, S.C. 29730

After getting off to a bad start with an
inexpensive receiver which proved to be un-
satisfactory, I decided to purchase a really
good receiver. For some time I studied the
specifications of the available receivers but
overlooked the Drake for some unknown
reason. One day, I read the specifications of
the Drake Receiver and was astonished by
its many features. After much comparison
with other receivers I found that I could
find no other receiver at any price with all
of the following features:

1. Permeability tuning

Transistorized VFO

Passband Tuning

Crystal lattice filter in first if stage

Highly selective and adjustable tuned

circuits in 2nd if stage.

6. Noise blanker as standard (not option-
al) equipment (not merely a noise
limiter)

7. 1 kHz tuning accuracy

8. Notch filter

9

. Auxilary band coverage capabilities

UL 09 19

I bought my R-4A in April 1967 and was
immediately impressed by its good appear-
ance which somehow is not done justice by
the catalog pictures of it. I also noticed its
extreme quietness. The stability is remark-
able. No drift has ever been detected even
from a cold start. My homemade CW crystal
controlled transmitter has more drift than
the R-4A. No retuning has ever been needed.
The skirt selectivity is amazing with any
normal S-9 signal more than 1 kHz away
being inaudible. After using the receiver for
a while I began to wonder if the unit was
more selective than the standard communi-
cations receiver employing a sharp CW crys-
tal filter. So I got such a receiver on loan
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and used it and found that while it had a
very pronounced peak the skirt selectivity
was not nearly as good as that of the R-4A
and that overall the R-4A was vastly superior
and more selective, and much easier to tune.

The Drake has passband tuning which
makes it superior to any receiver which does
not have this feature. This is an adjustable
or tunable circuit in the 2nd if stage which
may be tuned over a 6 kHz range. The
receiver frequency is not changed by the
passband tuning control, the control merely
selects and peaks the desired frequency out
of the 6 kHz wide signal which comes
through the crystal filter in the first if stage.
The lattice filter provides the immunization
against cross modulation from nearby power-
ful stations, and the skirt selectivity and
the passband tuning system provides the
actual main selectivity which is adjustable
from 4.8 kHz to .4 kHz in four steps. 2.4 kHz
and 1.2 kHz is provided for SSB use. Upper
or lower sideband selection is also made with
the passband tuning control. The control can
be used to select any one of several stations
near the same frequency without having to
move the main tuning knob. There is little
chance of losing a signal on CW since once
the station is heard, the main tuning can
be left unmoved and the signal peaked by
using the passband control. No variable BFO
is used, and none needed, since after peaking
one signal all further signals come in at the
same audio pitch. By using the high selec-
tivity, Effective T notch filter and switching
to the opposite sideband, if necessary, it is
rare indeed that a station cannot be copied
through QRM. Many times my contacts have
referred to QRM on their end and I have
replied that they are 599 with no QRM. Some
of this is due to the different locations, but
most of it is due to the selectivity of the
receiver.

The noise blanker eliminates most man-
made type interferrence completely but has
little effect upon static, Setting the T notch
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filter slightly off to one side of the desired
signal helps somewhat in copying under
heavy static conditions.

Turning the passband control to the cen-
ter position or slightly to one side of center

makes weak CW signals come in stronger |

and for extreme QRM conditions setting the
control toward the extreme right or left posi-
tion increases the selectivity while making
the receiver less sensitive. For SSB the 2.4
kHz position is provided and for extreme
QRM conditions the 1.2 kHz position works
wonders.

The main dial is marked in 25 kHz incre-
ments and a skirt on the main tuning knob
is marked in 0 to 25 kHz increments. The
claimed accuracy is within 1 kHz across the
dial but I have found it to be better than
claimed. The calibration holds within about
200 Hz from band to band. Resettability is
perfect. No backlash or slack exists.

Drake T-4X

When I purchased the receiver I had no
idea that I would ever get the matching

transmitter. But after using the receiver for |

almost a year I was so impressed and pleased
with it that I decided to get the T-4X. It
has VOX, PTT, CW sidetone and operates
at 200 watts on AM as well as SSB and CW.
AGC is employed on SSB and eliminates
overmodulation even though the gain might
be turned to maximum. No TVI has been
detected even to a portable TV sitting right
next to the transmitter. It seems to pack
quite a punch for 200 watts. I have received
many 40 over S-9 reports and many people
thought I must be using a linear. I am using
a dipole mounted about 15 feet high.

The real beauty of the combination is its
flexibility of frequency control. At the mere
flip of one switch separate frequency control
can be obtained or transceive operation can
be selected with either the receiver or the
transmitter controlling both units. One VFO
can be left in the CW band and the other
in the phone band and the proper VFO is
selected instead of retuning across the band.

The extra VFO is very useful in finding a
clear frequency while the other VFO is left
set on the frequency of the person you are
working at the moment.

Of course, if someone starts drifting you
can switch to separate frequency control to
stay with him with your receiver without
altering the transmitted frequency.
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HAMS! DON'T BUY USED TUBES
COMPARE OUR PRICES
FOR NEW TUBES

RCA-GE—-EIMAC—-AMPEREX—-ETC.

811A-4.75, 4-125A-28.00, 4-65A-12.00
SR4GY-1.75, 807-1.75, WE350(807)-1.25
4-400A-37.50, 813-20.95, 4X-150A-19.95
4-250A-36.50, 4-1000A—-80.00, 4PR60B—-$55
4CX250B-21.00, 8236-12.95, 2E26-2.50
1625(807-12v fil)-1.10, 417A-2.25, 404A-2.25
6146-2.50, 6360-3.00, 2X2-.50, OD3-0C3-.75
5879-1.75, 5881-3.25, WE-CV677 1000 WATT
TETRODE-5.95, EIMAC-MACHLETT VT-158
1200-3000 WATT BOTTLE-READ MARCH
1969 ISSUE 73 HOW GREAT THIS 1S-9.95!
12V 20AMP DIODE POWER SUPPLY (LESS
XI'ORMER)—-4.95. SEND FOR OUR LIST OF
OVER 3000 TYPES OF AMERICAN, BRITISH
AND EUROPEAN IMPORTED TUBES. LAR-
GEST STOCK OF XMITTING TUBES IN THE
WORLD. SEND FFOR OUR LARGE PARTS
CATALOG (OUR PRICES ARE THE LOWEST
IN THE USA).

UNITED RADIO COMPANY

96-A FERRY STREET
NEWARK, NEW JERSEY 07105

Wouldn't Your
Ad
look good Here?

A regular zero beat system is used for
CW but for SSB a “canary” or warbling type
of beat tone is heard. When the units are
tuned to within 2 or 3 warbles per second,
the separate units are tuned to within 2 or
3 Hz of the same frequency. This is much
more accurate than the regular zero beat
method normally used which might be in
error by 100 Hz or more.

The new T-4XB and R-4B appear to use
the same basic circuits with certain improve-
ments such as: a 50 kHz calibrator for
sub-band marking, and a newer and better
crystal lattice filter in the transmitter for
even better sideband suppression. They also
have a new tuning knob and knob skirt or
dial and a new chip resistant paint finish.

If you will compare I think you will agree
that none of the competition can equal the

Drake Line.
. . . WB4EFA
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Operating Suggestions
For The Two er

There have been numerous suggestions
for improving the two meter Heathkit HW-
30 transmitter-receiver also known as the
Two'er. Here are some more suggestions.

In order to change crystal frequency it
is necessary to remove the cabinet. The crys-
tal originally is inside. A socket could be
mounted on the front panel to remedy the
situation, however, the long leads back to
the original socket add so much capacity
and inductance that the crystal may mno
longer oscillate. Some operators have solved
the problem by cutting a square hole in
the side of the cabinet. A better solution
is to mount the crystal socket vertical at
the back of the cabinet, and it does not
take up much more space. A new .001 disk
capacitor and a 22K 1 watt resistor will be
needed because the new leads need to be
slightly longer than the original components.
To mount the crystal in the vertical posi-
tion requires disk sanding a double type
crystal socket down to the center hole. In
other words do not cut the socket exactly
in half. A number 41 drill hole is required

Mounting the crystal socket and the BNC coax
socket.
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E. H. Marriner W6BLZ
528 Colima Street
La Jolla, California

Fig. 1. Two meter antenna made from a type SO
VHF coax plug.

A. use a number 41 drill through the nylon center
to accept the rod. B. 34x1"” nylon slipped over rod
after soldering. C. Brass rod pushed in and
soldered here. D. Plug installed on top of the
Two’er cabinet. E. Coax braid soldered to lug.

through the side of the socket to fasten it
to the back of the chassis. A dab of Arm-
strong cement will help the screw secure
the socket in a solid position. Two tiny holes
are now drilled through the chassis for the
leads of the 22K and .001 mfd capacitor
whose leads have been covered with Teflon
type spaghetti insulation to prevent short-
ing of the leads to the chassis. To change
crystals now only requires peering around
the corner of the cabinet to pull the crystal
out and to plug in another.

Another improvement to the Two'er is to
replace the phono type rf output socket with
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Freguency Crystal
144.000 8000 ke/s
144.18 8010 ke/s
144.45 8025 ke/s
144.7 B040 ke/s
144.9 8050 ke/s
145.31 8073 ke/s
145.35 8075 ke/s
145.440 8080 ke/s
145.500 8083.3 ke/s
145,620 2090 ke/s
145,800 8100 ke/s
145.900 2106 ke/s
146,000 2111 ke/s
146.090 #2116.7 ke/s
146,200 2225 ke/s
146.500 8140 ke/s
146.700 8150 ke/s
146.820 8156.6 ke/s
147.1 8173 ke/s
147.2 8176 ke/s
147.6 8200 ke/s
148.00 8227 ke/s

a BNC chassis mount type. This will make
it easier to change the RG58/U antenna
cable. To put in this fitting the hole will
have to be enlarged to % inches and the
fitting will push in and the nut can be
fastened to the underside of the chassis.
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Mounting the portable antenna on the Two'er
cabinet.

For portable operation in the backyard or
on the dining room table, a vertical 19 inch
whip antenna can be made and mounted
on top of the cabinet. (see Fig, 1) It is
only necessary to punch a % inch hole on
the top of the cabinet and then solder on
a short piece ot RG58/U, and push it out
one of the vent holes at the back of the
cabinet. Now attach a BNC type fitting
to the short lead and push it in the new
BNC chassis fitting. The antennas can be
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made from a piece of brazing rod which
is pushed through a piece of nylon insula-
tion and is later pushed down into the SO
type fitting and cemented after the rod has
been soldered to the plug pin.

Each time a new antenna is used on the
set the final will have to be adjusted for
maximum output a fact often overlooked by
operators because the ceramic output ca-
pacitor is inside the cabinet. A small hole
can be drilled on the side of the cabinet
so that a tuning wand® can be inserted to
tune the final amplifier while watching the
0-1 mA output meter plugged into the back
of the cabinet.

While these suggestions may seem trivial,
they may be of great help to the person
not tamiliar with the two'er, and they cer-
tainly make operating of the two-er much
easier.

. . . W6BLZ
S it P
Please use
your Zip Code

when writing 73 ‘

Ver-r-r-y Inter-r-r-esting Bar-gains!!!

Send for our ver-r-r-r-y inter-r-r-esting 68 page
catalog ! ! ! 23c (Free with an order ! ! !)
P.P. = POSTAGE PAID
D. C. to 400 CYCLE POWER SUPPLY KIT

This is an indispensable item 1f you
want to run 'Gov't Surplus aireraft or
misgsile electronices., It will convert
12VDC or 6VDC to 110 volts, 400 cyele
356 watts. The kit includes a high qual-
ity potted transformer, transistors, re-‘
sistors, diode: and instructions. No
hardware or cabinet is pro.ided. The
cutput waveform is scquare, rather than
sinusoidal, but our experience has been
that this will not make and difference
gince military equip. is insensitive to waveform distortion.
b s ol T T L B TR B e e I Vi S N X ®3.50

SILICON RECTIFIER AND HEAT
SINK ASSEMBLY — 4 for $2.50

This is by far the best rectifier deal we
have ever offered. Four heat sinks each
containing two Motorola or Delco I N
2661 25 ampere 200 PIV rectifiers.
These are not factory rejects but unused
termination material. With the four
assemblies containing eight (8) diodes
you can make either one 50 ampere bridge, two 25 AMP
bridges, or four 25 AMP full wave center tapped rectifiers.
Comn: "WANEE TARRHEE © o e et iaea s e et ol n2-a0 P

1000 MED TANTALUM CAPACITOR

Buy a bhrand new high capacitance Tantalum Capacitor for
less than the price of an equivalent aluminum foil unit. You
gain the advantages of small size, high reliability, infinite
life, and high temperature cperation. Don't let the Electro-
Iytiec Capacitor be the largest size and least reliable com-
ponent in the next home project or replacement. Regular net
price of these units is %72.00. Brand new.

Tantalum Capacitor 1000 Mfd @ 50 VDC TC'000 $2.00 P.P.
400 Mfd @ 75 VDC TC 400 $2.00 P.P.

B & F ENTERPRISES
P.O. BOX 44, HATHORNE, MASS. 01937
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lechnical Aid Group

Please refer any questions of a technical
nature to one of the following members of
73’s Technical Aid Group. These are dedi-
cated amateurs who really want to be of
help and do so without compensation. Be
sure to state vour problem clearly and en-
close a S.A.S.E. for a reply.

John Allen, KIFWF, high school student, 51 Pine
Plain Road, Wellesley, Mass. 02181. HF and VHF
antennas, YHF transmitters and converters, AM, SSB,
product data, and surplus.

Bert Littlehale, WAIFXS, 47 Cranston
Groton, Conn. 06340. Novice transceivers,
equipment and homebrew projects gone wrong.

Bob Groh WA2CKY, BSEE, 123 Anthony Street,
Rochester, New York 14619. Specializes in VHF/UHF
solid-state power amplifiers, but will be glad to make
comments on any subject.

G. H. Krauss, WA2GFP, BSEE, MSEE, 70-15 175
Street, Flushing, New York [1365. Will answer any
questions, dc to microwave, state-of-the-art in all
areas of communications circuit design, analysis and
use. Offers help in TV, AM, SSB, novice transmitter
and receivers, YHF antennas and converters, re-
ceivers, semiconductors, test equipment, digital
techniques and product data.

Charles Marvin W8WEM, 3112 Lastmer Road,
RFD #1, Rock Creek, Ohio 44084. Will help with

any general amateur problems.

Stix Borok WB2PFY, high school student, 209-25
18 Avenue, Bayside, New York 11360. Novice help.

Clyde Washburn K2SZC, 1170 Genesee Street,
Building 3, Rochester, New York 14611, TV, AM,
55B, receivers, VHF converters semiconductors, test,
general, product data.

Richard Tashner WB2TCC, high school student,

163-34 21 Road, Whitestone, New York 11357. Gen-
eral.

J. J. Marold WB2TZK, Ol Division, USS Mansfield
DD278, FPO San Francisco, California 9660]1. Gen-

eral.

Ira Kavaler, WA2ZIR, BSEE, 671 East 78 Street,
Brooklyn, New York 11236. SSB transmitting, color
TY, computer programming and systems, digital,
radio and remote control, f transmission lines, di-

pole design, audio amplifiers, linear and class C rf
amplifiers.

73 BINDERS
Are your magazines falling down all the time?

Qur bright red binders will hold them on the
bookshelf. Stamped in gold. Specify year. Only
$3 each, but going up before long. Order.

Drive,
test
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Fred Moore, W3WZU, broadcast engineer, 4357
Buckfield Terrace, Trevose, Pa. 19047. Novice trans-
mitters and receivers, HF and YHF antennas, YHF
converters, receivers, AM, SSB, semiconductors, mo-
bile test equipment, general, product data, pulse
techniques, radio astronomy, bio-medical eiectronics.

Walter Simciak, W4HXP, BSEE, 1307 Baltimore
Drive, Orlando, Florida 32810. AM, SSB, Novice
transmitters and receivers, VHF converters, re-
ceivers, semiconductors, mobile, test-equipment, gen-
eral.

James Yenable K4YZE MS, LLB, LLM, 119 Yancey
Drive, Marietta, Georgia. AM, SSB, novice gear,
VHF, semiconductors, and test equipment.

J. Bradley K6HPR/4, BSEE, 3011 Fairmont Street,
Falls Church, Virginia 22042 General.

Wayne Malone W4SRR BSEE, 8624 Sylvan Drive,
Melbourne, Florida 32901. General.

Bruce Creighton WASJVL, 8704 Belfast Street,
New Orleans, Louisiana 70118. Novice help and gen-
eral questions.

Douglas Jensen, W50G/K4DAD, BA/BS, 706
Hwy 3 South, League City, Texas 77573. Digital
techniques, digital and linear IC's and their applica-
tions.

Louis Frenzel W5TOM, BAS, 4822 Woodmont,
Houston, Texas 77045. Electronic keyers, digital
slectronics, IC's commercial equipment and modifi-
cations, novice problems, filters and selectivity,
audio.

George Daughters WB6AIG, BS, MS, 1613 Notre
Dame Drive, Mountain View, California. Semicon-
ductors, VHF converters, test equipment, general.

Glen H. Chapin, WbGBL, 3701 Trieste Drive,
Carlsbad, Calif. 92008. HF and VHF antennas,
novice transmitters and receivers, YHF converters,
semiconductors, receivers AM, SSB, general, surplus.

Tom O'Hara WH6ORG, 10253 East Nadine Temple
City, California 91780. ATV, VHF converters, semi-
conductors, general questions.

Steve Diamond WBAUOV, college student, Post
Office Box 1&84. OQOakland, California 94604. Re-
peaters and problems regarding legality of control
methods. Also TV, novice transmitters and receivers,
VHF antennas and converters, receivers, semicon-
ductors, and product data.

Orris Grefsheim WASUYD, 1427 West Park, Lodi,
California 95240. TV, HF antennas, SSB, VHF anten-
nas and converters receivers, semiconductors, and
general questions.

Hugh Wells, W6WTU, BA, MA 1411 [8th Street,
Manhattan Beach, Calif. 90266. AM FM receivers,
mobile test equipment, surplus, amateur repeaters,
general.

Carl Miller WASZHT, 621 St. Francis
Petaluma, Calif. 94952, Double sideband.

Howard Pyle W7OE, 3434—7th Avenue, S.E,
Mercer Island, Washington 98040. Novice help.

Drive,
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PFC Grady Sexton Jr. RAII461755, WAIGTT/
DL4, Hedmstedt Spt. Detachment, APO New York
09742. Help with current military gear, information
from government Technical Manuals.

Sgt. Michael Hoff WASTLX, Box 571, 6937th
Comm. Gp., APO New York 09665. Help with all
types of RTTY both commercial and military. Also
data techniques. Covers conversion of military
RTTY equipment.

Eduardo Noguera M. HKINL, EE. RE, Post Of-
fice Box Aereo 774, Barranquilla, Columbia, South
America, Antennas, transmission lines, past experi-
ence in tropical radio communications and mainte-
nance, HF antennas, AM, transmitters and receivers,
YHF antennas, test equipment and general amateur
problems. Can answer questions in Spanish or Eng-

lish.
D. E. Hausman, VE3BUE, 54 Walter Street,

Kitchener, Ontario, Canada. Would like primarily
to help Canadians get their licenses. Would be able
to help with Novice transmitters and receivers.

Frank M. Dick WA9JWL, 409 Chester St., Ander-
son, Indiana 46012. Will answer queries on RTTY,
HF antennas, YHF antennas, YHF converters, semi-
conductors, mobile, general, and microwave.

Gary De Palma, WA2GCV/9, P.O. Box 1205,
Evanston, Ill., 60204. Help with AM, Novice trans-
mitters and receivers, YHF converters, semiconduc-
tors, test equipment, digital techniques and all gen-
eral ham questions.

Arthur J. Prutzman K3DTL, 31 Maplewood, Dallas,
Pennsylvania 18612. All phases of ham radio. Can
assist with procurement of parts, diagrams, etc.

William &. Welsh W6DDB, 2814 Empire Ave.,
Burbank, Calif. 91504. Club licensing classes and

Novice problems.

Ralph J. Irace, Jr., WAIGEK, 4 Fox Ridge Lane,
Avon, Conn. 06001. Help with Novice transmitters
and receivers and novice theory.

lota Tau Kappa Radio Fraternity W7YG, Multno-
mah College, 1022 S.W. Salmon St., Portland. Ore-
gon 92705. This group of radio amateurs will answer
any technical questions in the field of electronics.

Ted Cohen W4UMF, BS, MS, PhD. 6631 Wake-
field Drive, Apt. 708, Alexandria, Ya. 22307. Ama-

teur TY, both conventional and slow scan.

Roger Taylor K?ALD, BSEE, 2811 West Williams,

Champaign, lllincis 61820. Antennas, transistors,
general.
Michael Burns Jr. K9KOI, 700 East VYirginia

Avenue, Peoria, lllinois 61603, AM, SSB, receivers,
transmitters, digital techniques, novice help, general.

Jim Jindrick WA9QYC, 801 Florence Avenue,
Racine, Wisconsin 53402. Novice transmitters and

receivers, general.

John Perhay WAGDGW/WAGRVE, RR #4
Owatonna, Minnesota 55060. AM, SSB, novice trans-
mitters and receivers, HF receivers, VHF converters,
semiconductors, mobile, product data, general. Has
access to full specifications on almost all standard
components presently catalogued by American man-

ufacturers.

Ronald King K8OEY, Box 227, APO New York,
New York 09240. AM, SSB, novice transmitters and
receivers, HF receivers, RTTY, TV, test equipment,
general.

Charlie Marnin W8WEM, 3112 Latimer Road,
RFD |, Rock Creek, Ohio 44084. General technical
questions.

Michael Winter DJ4GA/WS8, MSEE, 718 Plum
Street, Miamisburg, Ohio 45342. HF antennas, AM,
SSB, novice gear, semiconductors.

David D. Felt, WAGEYE, television engineer, 4406
Center Street, Omaha, Nebraska 68105. Integrated
circuits, transistors. SCR's, audio and rf amplifiers,
test equipment, television, AM, SSB, digital tech-
niques, product data, surplus, general.

Tom Goez KOGFM, Hq Co USAMAC, Avionics
Division, APO New York, New York 09028. HF
antennas, mobile, airborne communications equip-
ment, particularly Collins and Bendix gear, AM,
FM, or SSB—HF, VHF, UHF, general.

Robert Scott, 3147 East Road, Grand Junction,
Colorado 81501. Basic electronics, measurements.

Does Math scare you!
"Simplified Math for the Ham Shack”
One of 73's books will make it easy. |

Order today, only 350c. |

NEW callbooks

Over 60% of listings
changed in only a year!
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MOVING?

I Every day we get a handful of wrappers I
back from the post office with either a change
of address on them or a note that the sub-
scriber has moved and left no address. The
magazines are thrown out and just the wrap-
per returned. Please don't expect us to send
you another copy if you forget to let us know
about your new address. And remember that
in this day of the extra rapid computer it
I takes six weeks to make an address change
instead of the few days it used to when we
worked slowly and by hand.
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The S.OB.

(Sightless Operators Bridge)

If a sightless amateur could use a stand-
ard SWR bridge, he could make the proper
adjustments to his antenna or matchbox to
get maximum efficiency. But a blind oper-
ator cannot read a meter needle, so he is
denied that valuable indication on any
gear he may have, If the voltages are used
to control an audio oscillator, they can be
converted into a meaningful indication since
most blind operators have very good hearing.

Here is a SWR bridge designed to indi-
cate a null condition by the lowering in
frequency of an audio tone. Only three
diodes, three transistors, a UJT and a few
other standard components are used. All
semiconductors are silicon, for stability. Sup-
ply voltage is not critical, and the adjust-
ments after assembly are few and easy.

Although I will describe this circuit as
used in an SWR indicator, it could be used
as a voltmeter with the addition of a fixed
reference and appropriate multipliers.

Q3 §m: '";

0K Q4
@

-~ SPKR
§I-DH e :E(I
VYoz ézsu %4?{: X

CL COMMON
FORWARD O INPUT o

O REFLECTED INPUT

Fig. 1. Schematic diagram.

Refer to Fig. 1; vou will see that transis-
tors Q1 and Q2 make up a differential am-
plifier, which means both collectors will be
at the same potential whenever the signal
levels at the bases are equal. If they are not,
then one collector will be higher than the
other. The diodes D1 and D2 allow the
base of the emitter follower Q3 to follow
the higher collector. This puts the signal
onto the 10 k resistor connected to the
emitter of the UJT, and affects the time
constant of the 15 k and the .1 «F capacitor.
This varies the frequency of the UJT re-
laxation oscillator, which drives the speaker
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Edward A. Lawrence WA5SSWD/6
218 Haloid
Ridgecrest, Calif., 93555

o o o
0.~ 00 o
o o o
o0 ©O
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O o C 0O o O
Q4 oo o o 0Q2
o o oo
DRILL 35" °
HOLE FOR-”™
POT BUSHING
o
o o
Ql ©
ol

Fig. 2. Braille markings for front panel.

directly, The end result is that the audio
frequency of the oscillator will rise if the
signals at the inputs of the differential am-
plifier are not equal. Since the reflected
voltage out of the SWR bridge is always
lower than the forward voltage, we can
find a position of the ratio pot where the
amplifier is balanced. The position on the
pot can be calibrated in Braille so the SWR
can be read at the null position. Remember,
the tone goes down at the null. Once the
null is found, the tone will rise as the trans-
mitter is peaked for maximum output.

With a good match (1.2:1 or so) a null
can be detected with only three volts applied
in against the reflected voltage, it would
provide a sharper null with a poorer SWR.
Naturally the null gets sharper with in-
creased input. 20 vdc is about the maximum
that should be applied to either input. If
your SWR bridge puts out more than that,
use a voltage divider to bring it down.

Note that the dc supply does not go to
signal ground. This is so the signal can be
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summed with the drop across D3 to prevent

a 0.6 vdc dead zone. The signal voltages E E E E
from the SWR bridge must be positive with 2 E
respect to ground for this unit to work. OP
I said that the adjustments after assembly “
were few and easy. Well, one is tew so here SN g

it is. Set the ratio pot to mid-range and

ﬂpply % Sigl’lﬂl to top. About 6 vde. ]umper Microphones—CERAMIC, CRYSTAL—DIRT CHEAP

. . Ceramic 2347 x 18" x %". 6 foot shielded
the wiper of the ratio pot to the reflected d cable. Phono plug. 4/$5.00 ... $1.50 ea.
: . : i Identical to above, 1 ted i
input. This should force the bridge to bal- S nea Dl ASBM L e e ST R0 5,
e Ceramic-J 214" Al N R e T T
ance. Measure between the collectors of ! at'l : ﬂﬂdﬁi.lﬁnmfg} cable, L4;$4?5;5 $1.25 ea.
. - ; rystal - 21 T 1Y x i oot sing
the meter reads zero. At this time, you I e b i agta Sl e T NP
should notice the audio tone dip in fre- A AR ACITE R,
quency as you reach_ the !Jalanced condition. 5Fi & ir'to 55 of BUDY spseingy. Donble
And that’s all there is to it. One more check 167- 161 i TR S R
1 i 1 ; 3 threaded bushing 3&” long. 4/$5.50 $1.50 ea.
can bg made at this time to insure proper et Ameaded huiig DT g, VRSB
operation. Short the base of Q3 to ground. line frequency, Double bearing,
3 : double ceramic end plates 134" x
This should cause the audio tone to drop to %, Two: - shalts, = and 1T
a low frequency. If it causes the tone to S 7RI, s i e T .. $1.25 e,
. DUAL 30- CARDWELL, 6500v spacing. Mic-
stop, change the 15 k resistor to a lower 2i11 PF. alex insulation. 5%" wide 3%"
high, 11” long + 2%" for 3" shaft.
value. 0 Ab)o A0 e G $6.50 ea.
To mark the dial in ]3]_:{2’-‘3Lj['_L‘,:LJ:[:t_:',:r use the All prices are NET, FOB our store, Chicago, All items are
) . : ’ , subject to prior sale. PLEASE include sufficient to cover
thtEI‘ﬂ ShUWH 111 Flg_ 2_ It 1S Imirror lmﬂge! shipping costs; any exeess returned with ﬂhl[}mEﬂL‘ ZE:DE' I1li-
) s i nois deliveries add 5% to cover sales tax—PLEASE, For
so tape it to the inside of the chassis and 1968 “GOODIE" sheet, send SASE.
punch thrEuEh it. Use EL small _pmn}i;ed pufnch B C Electranics
and punc j ard enough to raise the surface Telephone 312 CAlumet 5-2235
about 132 inch. Check to see that you can 2333 S. Michigan Avenue  Chicago, lllinois 60616

feel the pattern easily.

If possible, use a dual transistor for QI SERVICE AND FRIENDLINESS

and Q2. It is nice but not absolutely neces- To Radia A For 32 Y
B S LN _ T 0 Radio Amateurs ror ears
sary. Q4 is a 2N2160, but other ,[_”TS will WE MUST BE DOING SOMETHING RIGHT.
work as well. Almost any NPN Silicon tran- PHONE
sistor will work in this circuit, so dont be 518-842
too fussy. R
The UJT voltage controlled oscillator = B
can also be used by itself in many applica- " USED EQUIPMENT
tions to find a peak or dip in voltage. Some RECEIVERS JLeatl SB-10--$75.00
. - ‘ollins “val : &
of the places that this could be applied A 2 Eilters pupg JISB—8210.00
are: Plate Current, Grid Drive, Output Tﬁﬂlh?(qﬁlllﬁ?ﬂfu]tiplier O L S
Power. Or the Face of the indicator could Drake R4—$325.00 TRANSVERTERS
- : A . “2(legg Interceptor—$200.00 Colling 6251 —%600.00
be marked to indicate Beam position if a Mint—$135.00 P&H  6-150—$125.00
*National NC2-40C
pot were coupled to the rotor. I am sure ~$50.00 TR R e e
weio ' New Hammarlund Tﬁ& [?i] TR Wk
that many more uses can be found, limited HQ-100-$209.95 16500
. . Hammarlund = : g
only by the ingenuity we can apply to the at, $149.00 LINEARS =~ ALt
problems faced, which certainly isn't much *Hammarlund HC-10 re- , yreyase '
iy ceiver adapter at ¥75.00 New Tronics CIlift
of a limit. TRANSMITTER% . Dweller—$50.C0
=4 Collins 3283—%$550.0
e e WADSWD/G *E‘I’I”“E‘ﬁﬂ‘{l,ﬂ;gg'ﬁugﬂ ﬁIES;ESELLAHEnUS
Hlegg 10T : ¥ =T Afaén -
% #(Flobe King 500C at "mifmﬂmﬁﬁg?_$%?ahhhm
$400.00 *Johnson KW Matelibox
I Valiant T at $135.00 + {oupler—%$125.00
' “H lund HX-510 “(lonsignment
RENEWAL CODE 250,00 ? w*Special, No Discount

Prices may be discounted 10% in lieu of trade.
Just off Exit 27 on Thruway
Distributors of all major lines

of amateur equipment.
f Hi\ RGBT A [F[vZ RADIO
@UE}:LD_J Lj*E EJL’#‘-&. LA\ SUPPLY. INC.
185 WEST MAIN, AMSTERDAM, N.Y. 12010

The two numbers under your call on the ad-
dress label are the expiration code. We have
tried to make it simple. The first number is the
month that we send you the last copy on your
subscription and the second number is the year.
78 would be July 1968, for example.
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Getting Your Higher

Class License

Part X — Basic Rules and Units

All electronics—not just amateur radio
—depends upon a knowledge of a few basic
rules and units. The units are voltage, cur-
rent, resistance, capacitance, inductance,
and reactance, and the rules let us deter-
mine how these units affect each other in
any particular circuit.

Important though these units and rules
are, it is possible to be a good radio oper-
ator with only a slight knowledge of them.
Because of this, questions concerning these
basics are at a minimum on the Advanced
Class examination—and also because of this,
we have saved our discussion of these until
this last installment. Now it's time to take
a look at them.

The questions from the FCC study list
which require a knowledge of these basic
principles to answer are:

15. A resistor, capacitor, and inductor
each have 100 ohms of resistance
or reactance. What is the equivalent
series impedance of these three ele-
ments?

38. A transformer with 115 volts applied
across the primary terminals has a
primary-to-secondary turns ratio of
10 to 1. If a 5-ohm load is connected
to the transformer secondary, the
reflected primary impedance is
what? How much voltage appears
across one half of the turns of the
primary?

42. How do inductors combine in series
and in parallel? Capacitors in series
and parallel?

Following our usual practice, let's para-
phrase these detailed questions into similar
ones of broader scope to cover the whole
range of the subject.

All three of the FCC questions deal with
effects that occur only in ac circuits, We're
assuming that you have some working knowl-
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edge of Ohm’s Law—but this law applies
only to dc circuits. For a starting question
to explore, then, let's ask “How does ac
differ from dc?”.

One of the major differences between ac
circuits and dc circuits is that in ac, we
must deal with “reactance” as well as “re-
sistance.” For our question, let's determine
“What is reactance?”. The answers well
find there will lead directly to another ques-
tion (which takes us back to the FCC study
list), “What is impedance?”

When we have a relatively clear under-
standing of reactance and impedance, we
can move on to a question dealing directly
with all three of the FCC questions: “How
do impedances combine?” Finally, we'll
cover all the principles involved in FCC
question 38, by asking “What does a trans-
former do?”

Most discussions of these subjects tend
to lean quite heavily on mathematics; en-
gineering texts in particular seem invar-
iably to rely on calculus to deal with re-
actance. That isn't really necessary, and
we'll try to prove it by using nothing more
complex than ordinary arithmetic—except
for the minute amount of algebra necessary
to present the various rules for calculation
of results. None of them are any more com-
plicated than Ohm’s Law: E = IR.

All set? Let's get on with it.

How does ac differ from dc? The terms
ac and dc are simply shorthand, as you
probably know, for “alternating current”
and “direct current”. The major difference
between these two types of electric cur-
rent are that de flows directly through the
circuit, always going in the same direction,
while ac changes its direction at fixed inter-
vals, alternating between “forward” and
“reverse” flow.

A flow of de in any circuit has three
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major characteristics which we use to de-
scribe it: its voltage, or the “pressure”
forcing the current through the circuit; its
current, the “amount” of electrical energy
forced through the curcuit in a specified
period of time; and its polarity, which tells
the direction of flow.

These same three characteristics may be
used to describe ac, but all of them have
to be varied a bit when it’s ac we are dis-
cussing. The voltage in an ac circuit is al-
ways changing; at one instant it may be
zero, a fraction of a second later it may
be 50 volts, a little later 100 volts, etc.
Similarily, the current is also changing at
all times from zero to some peak value and
back. Finally, the polarity reverses every
half-cycle; this is the key difference between
ac and dc.

If we put an oscilloscope onto an ac cir-
cuit we can see directly the variations in
voltage. We can also see that in any one
circuit the voltage will never be more than
some “peak” value. If were looking at nor-
mal power-line ac, the voltage will swing
from a negative peak through zero to a
positive peak and back to zero on every
cycle, and the peak values will always be
the same.

We could use this “peak” value as our
measure of voltage, and in some types of
circuits we do. We could also use the tull
voltage swing from negative peak to posi-
tive peak as our measure—and again, some
circuits are rated in terms of “peak to peak”
voltage.

However, the nmormal “voltage” we talk
about in an ac circuit is neither the peak
nor the peak-to-peak value. Instead, we use
something called “RMS” voltage which works
out to be about 0.7071 times the “peak”
voltage or 0.3535 times the “peak-to-peak”
value. The “BRMS” stands for “root mean
square” and refers to the mathematical meth-
od by which the value was originally de-
termined. For our purposes its enough to
know the ratios between RMS, peak, and
peak-to-peak voltages.

The reason RMS values are used is sim-
ple: if we use this ratio for our voltage
and do the same for our current, the result-
ing resistance values make Ohm’s Law work
for ac as well as for dc. If we use peak
voltages, the power figures are wrong.

Another way of putting this is that the
RMS values represent the effective dc
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equivalents of the ac figures. If a dc volt-
age of 120 volts and a dc¢ cwrrent of %
amp are applied to a light bulb a certain
amount of light and heat are generated. If
an ac voltage ot 120 RMS volts is applied
to that same light bulb, an RMS current
of %» amp will flow and the same amount
of heat and light will result.

This takes care of two of our three basic
characteristics—voltage = and  current—but
the third, polarity, is a little less simple.

In an ac circuit, by definition, the polarity
or direction of current flow is always chang-
ing. It would seem that we couldn’t use this
as a means of describing ac since any ac
always involves both possible polarities.

And while it's true that we can’t use it
directly, we can use it indirectly, by using
the speed at which it’s changing. This we
call “frequency”; frequency is measured in
cycles per second (now known as Hertz;
1 Hz equals 1 cycle per second). One cycle
is one complete swing of the ac from any
positive peak back through zero and nega-
tive until zero is reached the third time.
It's just as accurate to say a cycle is the
swing from positive peak through zero to
negative peak through zero back to positive
peak. The important thing is that a cycle
is one complete swing of the ac from any
specified starting point until that starting
point is reached again.

The three characteristics of ac, then, are
voltage, current, and frequency. Voltage
and current can be measured in either
RMS, peak, or peak-to-peak values, but cnly
the RMS values correspond directly to dc
volts or amperes.

It's quite possible to have two different
ac signals which have identical values of
voltage, current, and frequency, but which
still are not anything like “correspoonding”
signals.

This comes about because both the ac
signals are always changing. If both of them
pass through zero, positive peak, and nega-
tive peak at exactly the same instant of
time, then the two signals do correspond
to each other just as would two dc signals
of identical voltage, current, and polarity.

If, however, one of the signals passes
through its negative peak at the same in-
stant that the other passes through its posi-
tive peak, then the two are mirror images
of each other even though they do both
pass through zero at the same time. If we
were to try to mix these two in the same
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circuit, we would find that one cancelled out
the other and we would have nothing left.

This is the same thing that would hap-
pen if we tried to put together two dc sig-
nals of identical voltage and current but
opposite polarity; again, the two would can-
cel.

You can see that, with the two ac signals
were looking at, the only difference is the
time relationship between the two. This time
relationship between two ac signals of iden-
tical frequency is known as “phase”, and
is always a relative measurement. It is just
as accurate to say that signal A is “ahead”
of signal B as it is to say that signal B is
“ahead” of signal A; the only way in which
we can talk about phase is to decide that
one signal is going to be our fixed reference
point, and then say whether the other is
“ahead” or “behind” that rather arbitrary
reference.

Another important fact concerning this
idea of phase is that it applies only to sig-
nals of identical frequency. If the two sig-
nals were talking about are of different
frequency, then even if they start in the
same phase so that both reach positive peak
at the same time, they cannot both reach
the following negative peak at the same
time. If they did, they would be of the same
frequency. Being of different frequency, they
take different amounts of time to go through
a cycle.

The key thing to keep in mind in any
discussion of phase is that the word really
is a measure of time even though we talk
about phase in terms of “degrees”.

The reason that phase is measured in
“degrees” is that a full cycle of ac is like
a circle. Every point around the circle is
a different point, and similarly every instant
within the cycle of ac is a different instant.
Once we have gone all the way around the
circle, though, we can’t tell the difference
between the second trip and the two-hun-
dredth time around—and similarly once we
have examined an ac signal all the way
through a single cycle, we can’t tell the dif-
ference between the second and the two-
hundredth succeeding cycle.

Since one full cycle is similar to one full
trip around the rim of a circle, we call a
cycle 360 degrees. A half-cycle then becomes
180 degrees, a quarter-cycle is 90 degrees,
and so on.

For any signal of specific frequency,
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though, these “degrees” are actually time
measurements. For instance, if our signals
frequency is 1000 cycles per second, then
one full cycle takes 1/1000 second or 1000
microseconds. This makes 360° of phase
equal to 1000 microseconds. A phase “lag”
of 180° then equals a time delay of 500
microseconds, and a time interval of 10 mi-
croseconds equals 3.6° of phase angle.

It we double the signal frequency, to 2000
cycles per second, all the time values are
cut in half but the phase degrees are not
changed. Now 180° equals 250 microseconds,
and 10 microseconds equals 7.2.

To sum up all of this, the major differ-
ence in description between ac and dc are
that dc is measured in constant volts, con-
stant current, and constant polarity, while
ac is measured in terms of varying voltage,
varying current, changing polarity at a
known frequency of change, and, if two or
more signals of identical frequency are in-
volved, relative phase.

When the idea of phase can be applied
—which is only when frequency is not chang-
ing—it corresponds more directly to dc’s
“polarity” than does frequency. For exam-
ple, two dc signals of equal voltage and
current but opposite polarity will cancel
each other out. So will two ac signals of
equal voltage, current, and frequency, but
180° out of phase with each other.

What is reactance? Now that we have
the necessary words and ideas, we can take
a look at this thing known as “reactance”
which is found only in ac operation; there is
no de¢ equivalent.

So far we have talked about relative
phase between two ac signals, with the un-
spoken assumption that we were talking
about two distinct signals—maybe even on
different wires—each of which had its own
voltage and current values.

Actually, in the world of ac, voltage and
current don’t necessarily bear the fixed re-
lationship to each other that they do when
its dec were involved with. In a single ac
circuit, with only one “signal” in the usual
sense of the word, we have to think of the
voltage as one signal and the current of
that same circuit as another, separate sig-
nal.

When the “two” signals we're examin-
ing are actually the voltage and current
in a single circuit, then they must be of
the same frequency, and the idea of “phase”
is applicable.
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Fig. 1. Differences between dc and ac are shown
by these illustrations which represent either cur-
rent or voltage in a circuit, dc (A) is steady in
the same direction, while ac (B) reverses direction
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And like the two separate signals we ex-
amined a few paragraphs back, they can
have any conceivable time relationship with

each other.

For a start, let's assume that the two
signals voltage and current are in perfect
step with each other. The phase difference
is 0°; when voltage is zero, so is current.
When voltage is at positive peak, so is cur-
rent. This is the “normal” case for an ac
signal, and most descriptions of ac are based
on this assumption.

However, it's possible for voltage and
current to be out of phase. If they are out
of phase with each other by 90 degrees,
then when one is going through a peak value
the other is zero. For example, if the cur-
rent is 90° ahead of the voltage, then when
voltage is at its positive peak value the cur-
rent is zero. As voltage descends toward
zero, the current value will be going towards
its negative peak. When voltage reaches zero
going negative, current is at the negative
peak, and as voltage gets more negative
the current is becoming less negative. When
voltages reaches the negative peak, the cur-
rent has again become zero going positive.

Now power in a de circuit is simply the
product of voltage times current, and in an
ac circuit if both voltage and current are
in phase is the product of RMS voltage times
RMS current.
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But when voltage and current are out of
phase, the power available is less then the
product of RMS voltage and RMS current.
Staying with our current-ahead-by-90° ex-
ample, when voltage is peak current is zero
and power must also be zero. When cur-
rent is peak; voltage is zero and power is
still zero. During most of the cycle, cur-
rent is peak; voltage is zero, and power is
still zero. During most of the cycle, cur-
rent is going one way and voltage is going
the other, and again they tend to cancel
out. The only time that any power is avail-
able in this situation is during that fraction
of the cycle that voltage and current are
both going the same way, and even then
since both are far below their peak values
the power is far less than would be ex-
pected.

If we shift things around so that volt-
age and current are a full 180° out of phase,
then no power at all is available in the cir-
cuit although both voltage alone and cur-
rent alone may be extremely large values.

This has the same effect as does resistance
so far as available power in the circuit is
concerned, but there's a major difference.

Resistance in a circuit converts the elec-
trical energy into heat energy. Once that’s
done, the electrical energy is gone and we
can’t get it back.

The effect were examining doesn’t in-
volve such a change. Instead, it merely
changes the time relationship between volt-
age and current so that the energy is no
longer available for use. If we should do
something to change the time relationship
back again, the energy would still be there
for us to employ.

Because the effect is so similar to that of
resistance, we measure it in the same elec-
trical unit—ohms. Because it is not the same
effect, we give it a different name, and this
name is “reactance .

To put it simply, then, reactance, is just
the measure of how much the time relation-
ship between the voltage and current in a
single ac circuit has been changed.

Since we can, if we use the current as
the reference signal and consider the voltage
as the signal which changes in time, move
the voltage either ahead of or behind the
current, the reactance can be either posi-
tive or negative. A negative reactance value
means that the voltage has been delayed
with respect to the current, so that the volt-
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age is behind the current. A positive value
of reactance means that the current has
been delaved, so that the voltage is ahead
of the current.

Two types of circuit elements have react-
ance, and the two have reactances of op-
posite types. The circuit elements are ca-
pacitors and inductors. The capacitor has
negative reactance—which means merely
that putting a capacitor in an ac circuit
will cause the voltage to lag behind the
current in that circuit. The inductor or coil
has positive reactance; it causes the cur-
rent to lag behind the voltage.

Frequently vou'll meet the terms “capaci-
tive reactance” and “inductive reactance.”
This just means that the net effect looks
like either a capacitor or a coil, regardless
of what is actually in the circuit.

Before we get away from this, let's take
a small side trip and see why capacitors
and coils have these effects.

First let's look at an empty or discharged
capacitor and connect de to it. At the in-
stant of connection a large current will flow
into the capacitor, charging it. As the ca-
pacitor charges it gains voltage of its own,
and this voltage “bucks” the applied charg-
ing voltage. The current flow is determined
by the effective charging voltage, and this
effective voltage is equal to the actual volt-
age of the source minus the voltage on the
capacitor.

The result is that as the capacitor changes,
the charging current gets less and less.
When the capacitor is fully charged, no
current flows.

Now let’s try that same thing with ac
instead of dc for a source. Let’s also assume
that the ac is of fairly low frequency and
the capacitor is of only moderate capacitance.
Under these conditions the capacitor will
have time to become fully charged before
the ac reverses its polarity.

When the ac is applied, a large charge
current starts to flow. As the capacitor’s
voltage bucks the applied voltage and cur-
rent flow drops off, the applied ac voltage
continues to change.

By the time the ac voltage reaches its peak
value the capacitor has become fully charged
and the current value is zero. So far the
only difference between this and the action
on dc is that with ac, the applied voltage
was not steady but was always increasing.

When the ac voltage reaches its peak it
begins to drop back toward zero. Now the
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Fig. 2. “Phase” applies only to ac signals of
identical frequency, and is a measure of their
timing relative to one another. Here, for instance,
signals A and B have 0° phase difference since
they reach their peaks and cross zero at the same
times. Signal C, however, is out of phase with

either A or B since it peaks as they cross zero,
and crosses zero when they peak.

n —— e —

capacitor is charged to a higher voltage
than the applied voltage and it must begin
discharging. It dumps out some charge,
which becomes a current in the opposite
direction.

As the ac voltage keeps dropping, the
difference between the capacitor's voltage
and the applied ac voltage gets larger and
larger, so the current flow keeps getting
larger and larger also in the reverse di-
rection. When the ac applied voltage reaches
zero, the discharge current is very high.

But as soon as the ac applied voltage goes
through zero it changes direction, and now
it's going the same way as the discharge
current. This means that the applied volt-
age is now catching up with the discharge
action and the voltage difference is getting
smaller rather than larger. This in turn re-
duces the discharge current flow, so that
the peak value of current occurs at the time
voltage passes through zero.

As voltage moves toward the negative
peak, the current flow continually decreases,
and when voltage is at negative peak the
capacitor’s charge voltage and the applied
voltage balance each other exactly. The re-
sulting current flow is zero.

ac voltage then begins decreasing back
toward zero, going now in the positive di-
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rection. The capacitor is still charged to
negative peak, so that the difference be-
tween applied voltage and charge voltage
results in current flow into the capacitor
in the positive direction again.

This process continues indefinitely; the
current is always a quarter-cycle, or 90
degrees, ahead of the applied voltage. By
definition, the reactance value when current
leads voltage is negative.

If the capacitor is made larger, then it
may not have enough time to become com-
pletely charged or discharged during any
half-cycle of the ac signal. The current will
still lead the voltage, but not necessariy by
the full 90 degrees. If there is not enough
time to fully charge the capacitor before
the voltage polarity reverses, then the phase
shift introduced by the capacitor will be
less than 90 degrees. As we said earlier,
reactance is a measure of how much the
phase has been shifted—so that for signals
of the same frequency a large capacitor has
less reactance than a small one.

Since all this depends upon time, we can
keep the capacitor size the same and change
the signal’s frequency to achieve the same
result. If the frequency is increased then
each cycle occupies less time, and again
the reactance will be smaller.

Thus the reactance of any capacitor de-
pends upon just two factors—the size of
the capacitor and the frequency of the ap-
plied ac. If either of these factors goes up,
the reactance goes down.

To calculate reactance for a capacitor,
plug the two factors into the capacitive-
reactance formula:

S
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Fig. 3. This circuit illustrates differences be-
tween resistance and reactance in ac circuits. If
resistance of resistor and reatance of capacitor are
equal, voltages Er and Ec will be equal, but to-
tal supply voltage Etot will not be equal to
the sum of the two. Instead, it will be less. See
text and Fig. 4 for details of how this can be
possible.
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Xe = 1/6.281C

In this formula, Xc¢ stands for capacitive
reactance, f is for frequency, and C is for
capacitance. When the frequency is in cycles
per second and the capacitance is in farads,
the reactance comes out in ohms. However,
farads are much too large a unit for prac-
tical capacitance values and we use micro-
farads instead. This changes the formula a
little bit:

Xe = 159000/C

The 159000 is a conversion constant which
picks up the 6.28 of the earlier formula
and also includes the million-to-one differ-
ence between farads and microfarads. In
this formula, f is still in cycles per second
but C is in microfarads. Xc¢ is reactance
in ohms.

When a coil is involved instead of a ca-
pacitor, the actions are similar but opposite.

When the applied ac voltage is zero noth-
ing happens. As the voltage climbs toward
its positive peak, current attempts to follow
—but instead it is diverted by the coil into
the magnetic field around the coil. So long
as the voltage is climbing the current goes
into the magnetic field instead of through

the coil.

When the voltage stops climbing, at the
positive peak, the magnetic field has its
maximum energy. As the voltage starts to
drop, it's not large enough to sustain the
magnetic field at full energy and the stored
current begins to be returned to the cir-
cuit. However, the voltage is dropping more
rapidly than the energy can be released,
and until the voltage drops to zero the cur-
rent flow is continually increasing.

As the voltage passes through zero and
starts going the opposite direction, a new
current-storage effect begins to oppose the
release of energy. The result is that cur-
rent peaks at a voltage level of zero.

As the voltage moves from zero to its
negative peak, the new current-storage
effect and the previous current-release effect
battle each other. The amount of current
released continues getting smaller and small-
er, and when the voltage reaches negative
peak the two current effects finally cancel
each other out to make net current flow

ZEro.
Now as the voltage again climbs from its
negative peak going positive, the effects re-
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peat themselves with opposite polarity. The
long-range effect is that the current lags
behind the voltage—the opposite of the
effect produced by a capacitor

As in a capacitor, the effect depends upon
both the size of the coil (which determines
the total amount of energy which it can
store) and the frequency of the ac (which
determines the time available for storage.)
However, inductive reactance as in a coil
goes up if either the coil size or the fre-
quency goes up, while capacitive reactance
went down.

To calculate inductive reactance, know-
ing the frequency of the ac signal and the
inductance of the coil, use this formula:

X1 = 6.28fL

In this formula, f is in cycles per second
(Hz) and L is in henries; X1 is in ohms.
The formula is suitable in this form for
power and audio frequencies. rf inductors
are usually measured in microhenries; rath-
er than changing the formula, simply use
megacycles rather than cycles for frequency
to use microhenries instead of henries for
inductance, and X1 will still come out in
ohms.

What is impedance? We have seen now
how ac and dc differ, and we have defined
“reactance’ as a measure of the amount
and direction by which the phase of the
voltage in an ac circuit is shifted relative
to the current in that same circuit.

Like resistances, reactances are measured
in ohms, because like a resistance, a reac-
tance reduces the amount of power avail-
able for use in the circuit. The major dif-
ference is that the resistance gets rid of
the power completely by changing it to heat,
while the reactance merely locks it up by
changing time relationships.

Even though both are measured in ohms,
reactance and resistance don’t combine as
directly as you might imagine. It’s perfectly
possible to have both in a circuit; in fact,
it's impossible not to have both in any prac-
tical circuit. When both are present, the
circuit behaves differently than it would
with either alone. But it behaves in a manner
which may at first appear a trifle strange.

Keep in mind that a resistance follows
Ohm’s Law for both de and ac, provided
only that ac voltage and current values are
expressed in RMS terms. A reactance, on
the other hand, appears on the surface to
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follow Ohm’'s Law—but its limitation of cur-
rent (or voltage) is due to a time shift
which it introduces.

Now take a look at the series circuit
in Fig. 3, which contains both a resistor
and a capacitor. We know that the capacitor
has capacitive reactance; well assume that
the frequency of the ac were using and
the size of the capacitor are such that this
capacitive reactance is exactly equal to the
resistance of the resistor.

Since both the resistor and capacitor are
in series, all the current which goes through
one must go through the other.

Going through the resistor, this current
will produce a voltage drop determined by
Ohm’s Law, equal to the RMS current times
the resistor value in ohms.

Going through the capacitor, this current
determined by Ohm’s Law—equal to the
RMS current times the capacitive reactance
in ohms.

This means that in this circuit, we have
two separate voltage drops in series. It
apparently stands to reason that each of
them must account for half the total ap-
plied voltage; that is, if we put 115-VAC
line power across the circuit we would ex-
pect to measure about 57.5 volts across each.

But that’s not what happens. Instead, we’ll
measure about 81.6 volts across either the
capacitor or the resistor.

So how can 81.6 volts in series with another
816 volts equal only 115 volts? The an-
swer is, it all depends upon the timing.

These are ac voltages, remember, and
an ac voltage is always changing from one
peak value through zero to another peak.
The only way 242 can equal 4 when it’s
ac voltages were adding is if both voltages
are 2" at the same time—and in this cir-
cuit, theyre not.

Both voltages, voull remember, resulted
from current flow through the circuit. In
the resistor, the voltage was exactly in
phase with the current. However, in the
capacitor, the voltage waveform lags 90° or
one-quarter cycle behind the current.

That means that when Er, the voltage
across the resistor, is at its positive peak,
then Ex, the voltage across the capacitor,
is only at zero, climbing toward positive.
A quarter-cycle later, Er has reached zero
on the downhill path and Ex has gotten
to positive peak. The two are never in step
with each other.
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When both are going in the same direc-
tion, they add to and reinforce each other.
When they're going in opposite directions,
they tend to cancel out and only the larger
survives in the total circuit. Fig. 4 shows
this action by means of the waveforms of
Er, Ex, and the resulting total-circuit volt-
age waveform.

The total voltage is the sum of the two
individual voltages, and as you can see it
is larger than either alone—but not twice
as large.

In fact, with sine-wave wvoltages (which
are the only kind we're talking about) the
sum will be 1,414 times as large as either
voltage alone, which makes the voltage
across either element alone equal 0.707
times the total applied voltage, rather than
half the total as we would expect.

We'll get back to this a little later, since
it's the basis of one of the most important
principles in radio. For now, let's continue
down the road to find out “What is im-
pedance?”

Take another look at Fig. 4, and this time
notice the effect upon the timing of the
various waveforms. The capacitive reactance
shifted phase of the voltage a full 90° from
that of the current while the resistor’s phase
shift was 0°. When the two voltages added
together, the final phase shift was reduced
to 45°.

When resistance and reactance are both
present in a circuit, the phase shift is al-
ways less than 90°. Just how much less
depends upon the ratio of resistance and
reactance; in our example the two were
equal so the phase shift was cut in half.

This combination of reactance and resist-
ance in the same circuit is what's known as
“impedance”. Actually, “impedance” is the
only thing you can have in an actual cir-
cuit. Pure resistance, like pure reactance,
exists only in theory. Any resistor must have
leads; the leads have at least a little induc-
tance. This inductance puts a trace of in-
ductive reactance into the circuit. Similarly,
the insulation of a capacitor is never per-
fect; there's alwavs at least some trace of
leakage resistance through the insulation.

And even in theory, both pure resistance
and pure reactance are merely special forms
of the general idea “impedance”. The best
way to illustrate this is to look at the way
engineers write down impedances.

Two ways are used; both have mathe-
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matic foundations but the math isn't im-
portant to us.

One way, based on the way a complex
number is written, is to specity the im-
pedance as the sum of pure resistance and
pure reactance. If we represent the ohms
of resistance by “A” and the ohms of react-
ance by “B”, then the impedance becomes:

A + iB ohms.

The “j7 is from mathematics and indi-
cates that the “B” is a reactance with 90°
phasz shift. The “jB” term may be either
positive or negative depending upon the type
of reactance involved.

The other way is to write the absolute
impedance value and phase shift:

Z/¢" ohms.,

To use this way, “Z” must be calculated
and so must #: well stick with the
“A + jB” method the rest of the way.

Now if we want to talk about a theo-
retically pure resistance, we can still de-
scribe it as an impedance of “A” ohms
resistance and zero ohms of reactance, by
writing “A + jO” as the impedance value.

Similarly, if we want to describe a pure
reactance, it can be written “0 =jB” ohms
to indicate zero ohms of resistance but “B”
ohms of reactance, with the + sign indi-
cating that it’s inductive or the — sign indi-
cating capacitive.

Any time that neither A nor B is zero,
yvou know that both resistance and react-
ance are present—and youre dealing with
an impedance,

How do impedances combine? The reason
we've gone into such detail about the “A”
and “jB” method of describing impedances is
that it makes all questions of combined
impedances simple.

To calculate the impedance of a series
circuit made up of several imnedances (any
of which may be “pure” resistances or re-
actances), all we have to do is total up
the “A” values of each separately, do the
same for the “jB” wvalues, and write down
the result.

Negative reactances cancel out corre-
sponding amounts of positive reactance and
vice versa.

For example, let’s attack that study-list
question about the 100-ohm resistor. capa-
citor, and inductor. First, let's describe the
impedance of each of these elements sep-
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Fig. 4. Waveforms show timing differences be-
tween voltages across resistor and capacitor in
circuit of Fig. 3. Total voltage always equals the
sum of the instantaneous voltage values as indi-
cated by the wvertical matching lines. With 90°
phase shift, peak of total is 141 times that of
either part.

S

arately. The resistor would be 100 = {0
ohms since it theoretically has no reactance.
The capacitor would be 0 - j100 ohms since
it's all reactance, and capacitive. And the
inductor would be 0 — j100 ohms since it
too is all reactance, but positive.

The total series impedance is then (100
+ 0 +40) for the “A” side, plus (0 —
100 +100) or (0) for the “B” side, and
we find quite directly that the effective cir-
cuit impedance is only 100 ohms resistive
—or 100 = jO ohms.

So tar as the effective impedance of the
circuit is concerned, the capacitor and the
inductor have cancelled each other out!

Theyre still there, though, and the cur-
rent Howing through this series circuit must
flow through each of the elements. The capa-
citor and the inductor won’t have any effect
upon the total current, so the only factor
limiting current from the power source will
be the 100-ohm resistance.

To keep the figures simple, lets assume
that we have a 100-volt generator feeding a
circuit like this. That makes the RMS cur-
rent through the resistor 1 amp.

But that 1 ampere flows through the coil
and the capacitor also, not through just the
resistor, and it causes 100 volts to appear
across the capacitor and another 100 volts
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across the inductor. These are voltages
which can be measured with an ordinary
VTVM.

What the meter won't show is that the
voltage across the capacitor is 90° behind
the current, and that across the inductor is
90° ahead. This totals up to a pair of voltages
180° out of phase with each other, and they
cancel out so far as the external circuit is
concerned.

With the values given in the FCC study
question this may not seem like much—
but let's try some different values and see
how things shape up. Let’s trim the resist-
ance back to 1 ohm and leave the inductor
and the capacitor at 100 ohms each. While

weTe at it, lets cut the voltage down to 100
volts RMS.

Our impedances now are 1 = j0 ohms for
the resistor, 0-j100 ohms for the capacitor,
and 0=%=j100 ohms for the inductor. The
total circuit impedance, then, is (1+4+0+40)
+ j(0—100-4100), or 1 = jO ohms. With
10 volts RMS applied, the current will be
10 amps RMS.

Note that the two reactances, being equal,
have cancelled each other out just as be-
fore. But now we have 10 amps flowing
through the circuit, so that the voltage de-
veloped across the capacitor will be 10 times
100 or 1000 volts RMS, 90° behind the cur-
rent, and that across the inductor will also

be 1000 volts RMS but 90° ahead of the
current.

From the standpoint of the 10-volt power
source, neither of these kilovolt levels ex-
ists. However, if we tap off just the voltage
across either the coil or the capacitor—just
the same way we would measure it with a
meter—and feed it into an amplifier, we
will actually get this 100-to-1 voltage step-
up.

What's more, since reactance depends
upon frequency, there's only one frequency
at which any coil-capacitor pair has iden-
tical reactance. This frequency is known as
the “resonant” frequency of the combina-
tion, and is the basis for all our tuned cir-
tuits.

We've already seen that any actual cir-
cuit must have both resistance and react-
ance; this means that we can never quite
reach the ideal theoretical conditions we've
been examining here. Reactive elements such
as coils or capacitors, as well as combina-
tions of these elements such as tuned cir-
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cuits, are supposed to approach this ideal
as closely as possible. They are rated by
a “quality factor” usually known simply as
“Q”, which is the ratio of “energy stored”
to “energy released” or more plainly, the
ratio of reactance to resistance in the cir-
cuit.

For example, the FCC question uses values
of 100 ohms for both resistance and react-
ance; the Q of this circuit is 100/100, or 1.
Our modified version, though, had 100
ohms reactance and only one ohm resistance,
for a ratio of 100/1 or a Q of 100.

The higher the Q of a reactive element,
the more energy it will store. This is not
always an advantage. Transmitter tank cir-
cuits, for example, must operate at rela-
tively low Q in order to let the power be
released to the antenna.

The same combination-of-impedances ap-
proach we have been examining through-
out this section can be applied to the com-
bining of similar impedances.

The key factor to remember is that im-
. pedances in series add their A and B values
to each other, but impedances in parallel
split the effects of their A and B values just
as do resistors. The total resistance of RI,
R2, and R3 in series is (R1 + R2 + R3),
but if the three are connected in parallel
the effective value becomes 1/((1/R1) -+
(1/R2) 4+ (1/R3))

Similarly, three impedances A1+jB1, A2+
iB2, and A3+ jB3 in series have a total im-
pedance of (Al + A2 + A3) + j(Bl +
B2 + B3). In parallel, the picture becomes a
bit more complicated since the value of
1/(A+jB) isn't so easy to figure directly.
[t comes out to be (A-jB)/ (A% +B2), and
when you start adding up a string of these,
things get messy in a hurry.

It's actually easier to handle this kind of
problem by ignoring “impedance” for a
moment and going back to the values of in-
ductance or capacitance involved.

When inductors are connected in series,
their effects add up just as do those of
resistors. In parallel, the effects are split
just as are those of resistors. These state-
ments are true only if the various inductors
involved are not coupled to each other in
any way; if they are, some transformer ac-
tion gets into the picture and modifies the
effects in an unpredictable manner.

Capacitors, on the other hand, behave
oppositely—which we might expect since in
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all other respects they act as opposites to
inductors. When capacitors are connected in
parallel, their effects add up; in series, the
eftects are split.

To determine the impedance of a string
of parallel-connected inductors or series-
connected capacitors, then, you can simply
figure up the effective inductance or capa-
citance by the parallel-resistor rule. Then
plug this single value into the reactance
formula to determine the effective reactance
of the group.

What does a transformer do? The theory
behind transformers usually is made to ap-
pear extremely complex, and it isn't helped
a bit by the fact that we use these de-
vices for both power transformation and
signal transfer—with different theory for
each application.

When we're talking about power trans-
formers, we usually talk about voltage or
current step-up or step-down, and some-
times about turns ratio.

When, on the other hand, we're talking
about signal transformers, we almost invari-
ably talk about “impedance matching”.

Actually, the theoretical differences be-
tween a power transformer and a signal
transformer are almost non-existent. What
differences exist are detailed ones, concern-
ing the frequency range, power loss in the
wires, and the like.

The basic transformer itself could care
less which job it's doing, because it does
both in exactly the same way—by trans-
forming impedance.

To see how this works, let’s get used to
thinking of power in “impedance” terms by
looking at resistors instead. If you take a
120-ohm resistor and connect it to a 12-
volt auto battery, it will permit the 12/120
ampere, or 1/10 amp, to flow. This 1/10
amp times 12 volts amounts to 1.2 watts.
A 2-watt resistor could be used, but it would
get rather warm.

If we use a 12-ohm resistor instead of
120 ohms, then 12/12 ampere—or 1 amp—
of current will flow, and we will have 1 x
12 or 12 watts of power in the resistor.

The point is that the voltage did not
change—but by changing the resistance, we
changed the amount of current taken from
the battery and thus changed the amount of
power we were using.

The point is that the voltage did not
change—but by changing the resistance, we
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changed the amount of current taken from
the battery and thus changed the amount
of power we were using.

Now a resistor is a special kind of im-
pedance. Our first resistor had an imped-
ance of 120 + jO ohms, and the second
had an impedance of 12+4j0 ohms. Had we
been using ac rather than dec the results
would have been the same—reducing the
impedance to 1/10 its original level while
keeping voltage constant would have per-
mitted 10 times the current to flow, or 10
times the power.

Had we left the resistor's value constant,
but instead changed from a 12-volt bat-
tery to a 120-volt power supply to provide
a 10-time increase in voltage, the power
would have gone up by 100 even though
impedance remained constant.

This happens because the current goes
up right along with the voltage; while only
1/10 amp would flow at 12 volts for 1.2
watts, at 120 volts a full amp would flow.
This is 10 times the voltage and another
10 times the current; the power increase
is 10 x 10, or 100 times, for 120 watts.

Now a transformer consists, in its most
basic form, of two coils which share the
same magnetic core. When current flows
through one of these two coils, it is accom-
panied by a magnetic field. The strength
of the field depends both upon the strength
of the current and upon the number of turns
in the coil. This magnetic field (so long as
it is changing) induces a corresponding cur-
rent to flow in the second coil, and this in-
duced current again depends wupon the
strength of the magnetic field and upon the
number of turns in the coil

Both coils, being coils, have inductance.
Hence they have inductive reactance—and
are both impedances, since the wire of which
they are wound also has some resistance.

A well-designed transformer has little re-
actance or resistance of its own, but any
other impedances in the circuit will reflect
back to the transformer because they will
affect current flow in the circuit. This will,
in turn, affect current flow in one wind-
ing or the other of the transformer, and
that it will influence the strength of the
magnetic field which provides the transfor-
mer's main action.

One other factor, which we have already
mentioned, also influences the transformer’s
action—the number of turms upon each
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coil. As it happens, the strength of the in-
duced current (assuming that the strength
of the magnetic field doesnt vary except
as determined by the ac frequency) de-
pends directly upon the number of turns
in the coil. If a coil of 10 turns provides
an induced current of 1 amp, then a 20-
turn coil will provide twice as much or 2
amp. Similarly, the strength of the magnetic
field depends directly upon the number of
turns: if a 10-turn coil will induce a mag-
netic field of 1000 gauss (the unit of mag-
netic field strength), then a 20-turn coil car-
rving the same current will induce a 2000-
gauss field.

The two windings in a transformer are
called the “primary” and the “secondary”.
The primary is the winding carrying the
original current which produces the mag-
netic field; the secondary is the winding in
which the induced current produced by the
field flows. Transformers may have many
secondaries; most, though, have only one
primary.

Since the number of turns on the pri-
mary determines the magnetic field strength
with a given primary current, and the num-
ber on the secondary determines the in-
duced current with a given magnetic field
strength, the ratio “primary turns”/“secon-
dary turns’ gives us a direct indjcation of
the current ratio to expect. The effects of
the magnetic field, although indispensable
to transformer operation, disappear from the
scene so far as we are concerned.

Now let’s back up a moment and look
again at our resistor with varying voltages
on it. When we boosted the voltage by 10
times, with fixed resistance, the current went
up by 10 also.

Had we had any method of increasing
current by 10 times, we would have found
that the voltage went up accordingly. In
either event, the power would have gone
up by 100 times when either the voltage
or the current was changed by a factor
ot 10, so long as the impedance (resistance)
remained constant.

If we increased the current by 10 times
but found it necessary to keep the power
constant, the only way to do it would be
to decrease the impedance by a factor of
100. Ten times the current, flowing through
1/100 the impedance, would result in 10/100
or 1/10 the voltage—and 1/10 the voltage
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times 10 times the current would make the
power come out at 1.

When we put a transformer with a 10-
to-1 primary-to-secondary turns ratio into a
circuit, the secondary current is 10 times
as great as that in the primary as we saw
before. But the transformer is not a power
source; 1t cannot put any new power into
the circuit. The total power, then, must
remain constant. This means that the secon-
dary voltage must be only 1/10 as great
as that across the primary—and that the
secondary impedance can be only 1/100 of
that at the primary.

This is a general rule for all transform-
ers; they transform impedances, and the im-
pedance transformation is equal to the
square of the turns ratio. When the im-
pedance is changed, both voltage and cur-
rent are also affected, and the transfor-
mation of either voltage or current is equal
to the turns ratio alone (not squared).

A 10-to-1 transformer connected across a
115-volt AC power line, then, will produce
an output voltage of 11.5 volts across its
secondary. A 5-ohm load connected to the
secondary will be reflected as 100 times 5
ohms, or 500 ohms, at the primary, and there
it will draw 115/500 or 0.23 amps. The cur-
rent set-up in this transformer is also 10 to
I, so 2.3 amps will flow in the secondary
circuit. To check all this, 2.3 amps through
5 ohms should equal 11.5 volts—and it does.

If the primary is center-tapped, the turns
ratio from half the primary to the secon-
dary is only 5 to 1, so the impedance across
either half of the primary is only 125 ohms
rather than the 250-ohms you might expect.
This is a fact about transformers which
many persons find puzzling. So long as vou
think in terms of voltage and current,
though, as we did in that previous para-
graph, you'll come out okay. Across half
the primary, we have half the 115-volt
supply or 52.5 volts. We have, however,
twice the normal primary current. This is
because we have flowing in this winding
the full primary current of 0.23 amps, and
also an induced current of another 0.23
amps because of the current flow in the other
half of the primary. With 0.46 amps and
52.5 volts, we find 52.5/0.46 or 125 ohms
impedance.

Incidentally, realization of the fact that
any transformer is an impedance-changing
device makes it easy to find uses for iron in
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the junk box. Those surplus 400-cycle power
transformers, for instance, come in very
handy as modulation transformers. You can
either calculate or measure the turns ratio
by comparing primary and secondary volt-
ages, and obtain the impedance transfor-
mation ratio by squaring the turns ratio.
Many center-tapped high-voltage transform-
ers work out nicely as push-pull audio trans-
formers, for medium-power AM rigs.

In the case of a signal transformer, sig-
nals are applied to the primary. Their volt-
age and current are both changed by the
turns ratio, and the transformed signals
come out at the secondary to meet some
“load” impedance. That load impedance, in
turn, determines the actual amount of cur-
rent which flows in the secondary -circuit.
No more current can be present than that
determined by the load, and this is reflected
back into the primary circuit. Thus our 10-
to-1 transformer makes a 5-ohm load look
like 500 ohms to the primary circuit. A
transformer with a 30-to-1 turns ratio would
make 5 ohms in its secondary look like
5 x 900 or 4500 ohms in the primary. Vac-
uum tubes require high-impedance loads,
while most antenna or audio circuits operate
at low impedance—so transformers are nec-
essary in almost all stages.

Next Month. This winds up the Advanced-
Class study course; about all that we haven't
covered in it are the FCC regulations them-
selves, and there’s no substitute there for
reading the actual regulations. The key
things to remember from them for the test
are the frequency limits of the various bands,
including the CW, phone, etc., sub-bands,
the legal record requirements on logs, iden-
tification, and the like, and required oper-
ating procedures.

However, the response to this course has
been so great that were not stopping now.
Quite a few of vou, we suspect, will be
interested in going beyond Advanced Class
to the Extra Class ticket—so next month
we'll dive into the Extra Class questions,
with the same type of approach we've been
using all year. Until then, good luck—and

happy studying. ]

This completes the Advanced License course.
The ten chapters in this course will soon be

available in book form. ed.

95



Care and Feeding
of a Ham Club

Carole Allen W5NQQ
308 Karen Drive
Lafayette, La. 70501

Part VII — Operation Public Service

Unlike basket weaving and chess, amateur
radio is a hobby that not only entertains and
educates but comes through during disasters
to provide emergency communication. When
ice storms, fires, floods, tornadoes, and hurri-
canes strike, radio clubs are called on to go
to bat, and members should know how to
use their stations at such times. And there
definitely is “know-how~ involved. It's o.k.
to give handle and QTH and drag out a sig-
nal report during a leisurely rag-chew, but
when power lines are down and messages
pile up, snappy, down-to-business proced-
ures should be used to get the most said
in the shortest time.

Although most hams realize the need to
be prepared for emergency conditions, there
may be a spat at a club meeting about how
much time should be devoted to planning
and drilling. If the members vote unani-
mously to participate in the AREC/RACES
program (Amateur Radio Emergency Corps
and Radio Amateur Civil Emergency Serv-
ice), drills can be planned frequently. But
should some members feel the club is meant
to be “all-fun and no-work,” then training
will have to be sandwiched in with other
activities or perhaps scheduled for a differ-
ent evening,

Many clubs have worked hard to convert
buses and panel trucks into complete sta-
tions with transmitters on all bands, several
operating positions, and even coffee bars.
Any member of the Western Illinois Radio
Club at Quincy will vouch for the value of
a well-equipped bus after the April '60 flood-
ing of the Mississippi.

Tell Our Advertisers
You Saw It in 73
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Faced with a shortage of men to sand-
bag, the hams patrolled the levees with
hand-carried transceivers and called workers
to weak spots. The entire operation was
coordinated by the local hams working
through the privately-owned and equipped
emergency bus operated by Ken Morrisson,
WOTBI, of Hannibal, Missouri, just across
the river. Your club may not be able to
buy a bus, but purchasing a generator for
emergency power should definitely be a goal.

The American Radio Relay League will
gladly send a raft of material on AREC or-
ganization upon request. QST features a
monthly column on AREC/RACES activi-
ties where youlll find spine-tingling adven-
tures that really happen—stories of hams who
have used their stations to evacuate flood vie-
tims, order medical supplies from around
the world, find lost children, dispatch trains,
and answer every imaginable call for help.

From time to time, newspaper headlines
announce the name of an amateur or-a club
who have literally saved lives by knowing

A fully-equipped emergency truck or bus manned
by local hams is an asset to any community and
may be called on for communication and rescue
\ missions. Shown above is the Ottawa, Illinois, team
displaying their generator.

73 MAGAZINE



Francis Wentura,
1960 Mississippi floods when area hams literally
saved the day with patrols along the levees.

what to do in a pinch. You and your club
should make it a point to be ready, too.

Clubs on campus

Almost every college has a fine station and
a lot of hams on campus, but club officers
have to use dynamite to move anyone to a
meeting. In the first place, students have little
time for leisure activities, and, after all,
theyre usually in college, for schoolin’ not

foolin’. Nevertheless, a meeting a month and
a ragchew now and then can provide a wel-
come change of pace for the busiest YL or
OM.

As a hint for campus officers, get-togethers
should be scheduled when the most folks
can attend whether it's 10 A.M. Tuesday
morning or 3 P.M. Saturday afternoon. At
least one kind of “bait” is a club station
licensed members can use for phone patches
home and an occasional ragchew just to let
off steam. If the equipment is ready to go
at all times instead of being dismantled and
strewn around the shack, all kinds of fun can
be stirred up. Competing with other college
clubs on Sweepstakes weekends and for DX
contests and Field Days will probably bring
in every ham enrolled.

A fixed base station can also spark a
campus net or ragchewer’s club creating be-
tween-meeting interest. Some of the most ac-
tive yvoung hams ever licensed lose their en-
thusiasm in radio during college years just
because theyre completely oft the air. Cam-
pus radio clubs fight back by seeing to it that
members operate at least once in a while.
Unless the Dean has a rule on it, transceivers
using short whip antennas can be plugged

P P AR
CLUB SECRETARIES NOTE!

Your club can round up some extra funds by imploring, cajoling, con-
vincing, or forcing your members to subscribe to 73 Magazine. Never
mind the cries of anguish, just remember that you are doing what is
best for them . . . and the club.

Subscriptions to 73 are $6 per year reqularly. The special club rate
is exactly the same . . . $6. The only difference is that the club treasury
holds on to 25%, of the loot and sends the rest to 73. Send us $4.50 for
each one year subscription, in groups of at least five subs. Just think,
| if your club has 10,000 members you can quickly make $15,000 for the
club on this deal.

Send the subscriptions to us on 3 x 5 cards, giving the name, address,
| call, city, state, and zip code of each subscriber. If the subscription is
a renewal please include the address label from a recent 73 wrapper.
Indicate all renewal subscriptions so we won't just start a second sub-
scription. We have been known to do that.

Send to: CLUB FINAGLE, 73 MAGAZINE, PETERBOROUGH, NH 03458
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into a dormitory outlet and fired up for local
ragchews or merely “reading the mail.”

A campus club takes the spirit of amateur
radio plus hard work.” Like a lot of other
groups, most members are strangers in town,

so strive to have a Club-away-from-home-
Club.

Officers mustn’'t be afraid to try something
new, and on the spur of the moment. A
weekend field trip with portable gear or a
CD drill with mobiles patrolling the campus
doesn’t have to be planned for months in
advance. Impromptu parties and activities
dreamed up when the work load lightens a
bit will strengthen your club and probably
call for a repeat later on. The Johns-Hopkins
ARC holds an annual beach party they laugh-
ingly call an “orgy,” and spring picnics are
popular, too. A chance to get off-campus for
a pre-June Field Day will be a big hit;
in fact, just about any chance to get off-
campus.

At a small school, the scarcity of hams may
be a real snag. But there’s an answer to this
one, too. Unless you have time to recruit and
train novices, take a look around and invite
the non-college amateurs who live in the
surrounding area. A ham is a ham no matter
where he is, and most fellows and gals jump
at the chance to visit a new club and become
a member. Besides that, opening the cam-
pus club to locals can be the beginning of
some fine new friendships.

Although we've been talking mostly about
co-educational and men’s colleges, let’'s not
forget the girls. If you happen to be a li-
censed YL at Vassar, there’s only one way to
get gals to take up hamming—QSY your club
to where the boys are!

73

Feedback can be either negative or posi-
tive, and so can your radio club. So far
we ve concentrated on ideas and plans your
club should try, but, needless to say, thers
are tabus to avoid, too. Officers and members
alike should work against cligues forming
within the club; that is, the old time oper-
ators sticking together, the novices forming
another group, and the technicians staying
to themselves. Before long, the groups will
start picking at one another and a first-class
teud will break out and ruin the club’s spirit.
Novices can learn from the veterans, and
technicians can often bring the 20 year men
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up to date on new developments. And, al-
though the girls may not appreciate this com-
ment, they should leave the “Have you heard
about Helen” remarks at home for the good of
the club.

Trying to force some idea on the members
that they don’t want is asking for trouble.
All activities must be something the hams
are interested in. A club should be or-
ganized around the hams abilities, and all
officers might make a mental note of this
opinion. A club can be successful if the
officers find out what the members want to
do and follow it through regardless of how
off-beat it may seem at first.

It your group doesn’t seem to favor any
particular activity, you can use a free hand
in planning. The club which stands still
soon disintegrates. Plan plenty of social
events, nets, and projects. Take a tip and look
over vour own club’s doings for the last
vear or so. Has everything been too much
on-schedule with picnics held the same month
and parties planned at the same place? If so,
get out ot the rut right now. Better to run
the chance of a flop than let the club go
stale. Stamp out boredom before it starts.

At the risk of resembling a “do-gooder.”
club officers should learn a code which isn’t
made up of dits and dahs. “The Amateur’s
Code” is a short bit of writing that reminds
each ham to be gentlemanly, loyal, pro-
gressive, friendly, balanced, and patriotic.
too. Anyone who lives up to these goals will
be a credit to his hobby, to himself, and most
certainly to a radio club.

The answers to such irritating questions as
“Can’t we do something interesting at our
me=etings?”” and “Why don’t we have as much
fun as the Up-Hills Club?” may not b= found
in the Code, but it will sure help you hold
vour temper while vou find it!

And now, although it's a lot easier said

than done, Good Clubbing to you and 73!
.. . WBNQO

YOUR CALL

Please check your address label and make sure
that it is correct. In cases where no call letters

have been furnished we have had to make one up.
If you find that your label has an EE3*&* on it
that means we don't know your call and would
appreciate having it.
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—Effective

$'| 4.95

Model SE-405

TRANSISTOR
DC SUPPLY sl

This power sup-
ply will operate :
transistor radios
and other de-
vices under re-
pair or where
batteries are a
drag to replace.
Voltage range:
0-20 vde contin-
uously variable. Meter ranges: 0-20 vde, 0-20
mA, 0-200 mA. Maximum current capacity:

150 mA/20 v or 200 mA/10 v. Pilot lamp. AC MINI-LAB

A ————— A e e e st
“ 5E MNLY SHPPLY

h i

L R e

ripple: less than .25 mv rms. Fused. Has _

built in power {ransformer and 30 watt Here is a complete test laboratory all in one

power transistor. Built for continuous duty. %Etthkagel A_gnndetrr_l miraﬂ% of electronics.
i 1S one unit contains an -DC Voltmeter:

Model SE-100 ONLY $16.95 50, 150, 500 volts; 0-500 mA: 10K, 100K, 1M

ohms; resistance and capacitance substitu-
tion; 9 vdc battery supply; RF Signal gen-

erator 455 kHz (and up to 700 kHz); plus
an audio generator at 400 Hz. You can serv-
ice just about anything with this lab. You

can signal trace and align receivers and
trace audio systems, speech equipment, hi-fi
and tape recorders. This is probably the
single most useful piece of test equipment
ever to come along.

Model SE-400 SPECIAL $24.95

Here is an exceptional
value. This solid state
signal tracer will make
servicing of your re-
ceiver, AM/FM and TV
very easy. Comes com-
plete with shielded prod
and clip cord. Self-pow-
ered. Six transistors,

four diodes and one
thermistor. Built in PRI ol = RF
spe E‘.kEI' and 200 1.1.& | H.F.FIF_.I.' o IE-H’:I!{‘.M{}H .
meter. Attenuator 20-40- g hai ! Field
g] ::fipB.tGafin over 7::{1] dB.

utputs for 8 an 600
ghms. ﬂllfuut catr;ll track SfI'EI'Ig‘H!
own e trouble in a
receiver in minutes with ONLY $22 Meter
this little unit. $ -50 .

1-400 mHz

Model SE-350

Comes with 5-section antenna and earphone

SEE YOUR LOCAL DISTRIBUTOR for modulation checking. Invaluable for tun-

[Dis’rri_buiurs and Reps please write as several areas ing any transmitter. Magnetic base for mo-
are still open for distributing these fine products) bile use. only

Model FL-30 5895

S mm E mm MAIL ORDER SALES
. 3 Ell W Include $1 for packing and mailing and send
EE B e to REDLINE Company, JAFFREY, NEW HAMP-
. = =. = SHIRE, 03452, Money back guarantee on all DGP
EEE equipment!

CO. Po.box 231 JAFFREY, N.H. 03452
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Except for moonbounce and satelite com-
munications, one rarely hears or reads of
the VHF activity on the European contin-
ent. I can recall only one or two not-so-
recent articles in all of the three major
amateur publications. How many even rea-
lize that there is really quite a bit of VHF
activity—especially on two meters—in all of
the eastern and western countries of Eur-
ope?

Before 1T was assigned to Berlin, I held
the general misconception that European
VHF-ers were few and far between, if they
existed at all. I assumed that the two meter
band would be as dead as it is in Idaho,
where VHF stands for “very high frustra-
tions”. I had brought along an SB-34, think-
ing I'd work lots of DX and keep in touch
with stateside. Instead, I spent a whole year
with low power trying to squeeze a signal
onto the overcrowded HF bands. Erecting
a quad only seemed to increase the QRM.
During a feeble moment I paid money for
a linear and tried to smash holes in the
band, but I never did find the Empty Fre-
iql:iency, so all T did was run up the electric
iill.

Last summer, during one of the giant
weekend contests while trying to get a QSO
in edgewise and lengthwise to no avail, I
decided to throw in the towel and do some-
thing else. Out of desperation I even called
a local friend on the landline. Unfortunately,
it seems that in Berlin the telephones are
so heavily bugged by Us and Them and
practically everybody else, that signals are
about 30 down in the mud and I could only
give him about an S-3 report.

I finally sold out. About two or three
months later a friend loaned me an ancient
S-38 with a one nuvistor two meter con-
verter. I was surprised at all the activity
I found. Besides abundant local signals, on
good nights using just a modified three ele-
ment TV antenna, I logged several nearby
countries: SM, OK, SP, and others. Most
of the DX was heard on CW, with occa-
sional SSB, and everything else as AM. FM

is as rare as a 19¢ hamburger stand over

there. Contests are frequent and are quite
low key, and are therefore a lot of fun,
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European VHF

Lee Grimes K7INU/DL50N
Box 448 Co. A

USASA Field Station Berlin
APO N.Y. 09742

even for a non-contester like me, There are
club bulletins, code practice sessions, and
ragchews as long as one wishes. After hear-
ing all this, I was sold. A bit of timely
operating with a modest set-up could net
about 25 countries, and a lot of local friends
during my stay overseas. It got me dream-
ing of what I could do with a Gonset GSB
2 SSB transceiver and a good 16 element
collinear array.

Well, 1 got the Sidewinder, but it put
me so far in the hole money-wise that I've
had to settle for a five element bamboo and
bent coat-hanger antenna (the BH-2, July
64 in 73). Now we hang our clothes on the
floor until I can scare up some more hangers
(wooden types this time, insists the XYL).

Since I'm now quite penniless, I begged
the wonderful and most understanding wife
for two bucks and purchased a keen 20
foot bamboo pole I had spotted at a local
grass and flower factory. I then pounded a
four inch diameter, five foot long water pipe
into the ground and slipped the bamboo pole
into the pipe—presto—a hand rotable 20
foot tower. Not really very high, but 1
wouldn't want to fall that far.

Having worked through my days oft
pummeling my “sky garage” into some kind
of working order and locating it in the
stratosphere, I had the thrill of my first
VHF contact in Europe from Berlin—to
Berlin. Alex, DCT7AS, was kind enough to
provide me with a critical signal report and
even sent a taped recording of our QSO.
I should receive more QSL’s like that!

Language would be a big problem if it
werent for the fact that nearly all the am-
ateurs of the western European countries
use English as their second language. Most
have taken it as required curriculum in
grade and high schools, and I've found that
most of the eastern European hams speak
enough English to get by. In any case, it
doesn’t take very long to pick up enough
of the local language (German, in my case)
to use for short QSO’s. Since I'm the only
American ham in Berlin, almost everything
I hear on the air is in German. It's no prob-
lem though, for as soon as I make a con-
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tact the language switches to English. It
won't be too long before I become proficient |
enough in German anyway.

The intention of this article is to help per-
suade some of the VHF-ers in the States
who are coming to Europe, whether for va-
cation or by military assignment, to bring
their equipment along—even just a Two-er
—and apply for a license. Most European
countries have signed a reciprocal licensing
agreement, but it's best to check far in ad-
vance to see if it's really happening in the
country or countries vou wish to visit. VHF
mobile is a bonus in Europe—signals are
horizontally polarized, so bring a halo. For
fixed stations, a four element beam is about |
the smallest practical antenna. With that,
one should be able to work at least a dozen
countries from anywhere in Europe. If you
are able to work 10 states from vour state-
side station, you should be able to work at
least that many countries over here. Where
I am, in Berlin, there are more than 20
countries within range of 20 watts of SSB
into a good beam. With aurora and meteors
activity during the Fall, the band goes pretty
wild!

Don't forget that the European two meter
band is only two megs (144 to 146 MHz) |
wide. If you go rockbound, three crystals
will do: 144.01 for CW; 144.5 for AM; and
135.425+ 25 kHz for SSB. The last fre-
quency is almost always monitored for any
type signal, and is also one of the main
DX frequencies.

I'll be here for quite a while to come,
so if you ever visit Berlin, be sure to look
me up. I've got cold tea, hot coffee, fine
German beer, and I'd be glad to loan you
my five element coat-hanger. I sure would
like to hear some more Americans on two

meters in Europe!

SURPLUS ELECTRONICS

ARC-3 TRANSMITTER 100-156 MC
SK-080 PHANTOM ANTENNA
GO-9 TRANSMITTER 300 KC-13MC
GP-T TRANSMITTER 500 KC-9 MC
BC-604 FM TRANSMITTER 20-27 MC ....
BC-924 FM TRANSMITTER 27-38 MC ........
BN IFF SBET 150-180 MQC 110VAC 60CYX ...
B(C-456 ARC-7 MODULATOR
WESTINGHOUSE 6 IN. DC AMP METERS, LP K HHU‘\T
Al 100-0-100 AMIP
A2 150-00-1530 AMP
A3 200-0-200 AMP
T-26 CARBON MICROPHONE
MP-22 ANTENNA BASE
ARB CONTROL BOX
BC-450 CONTROL BOX
T-28/APT-1 RADAR TRAMANSMITTER
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14-50 MC " $34.95
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"THE COMPLETE HAM STORE"
WHERE YOUR DOLLAR BUYS THE MOST

All leading lines of amateur gear:
We give best trade-in allowance

for your gear on new equipment:

Call us for the best deal:

WE PAY CASH FOR HAM & CB RADIOS
CALL OR WRITE

BOB'S AMATEUR ELECTRONICS

927 N.W. 1st. St., OKLA. CITY, OKLA. 73106
Phone 405-CE-5-6387

25KC MARKS!

Locate New Sub-Bands

Accuratelyl Four wires connect IC-3 Divider to your 100KC calibrator to
give 25KC marks. Circuit board 174" x 112", Specify supply voltage —
3:300, 10 ma. (Lowest is best.) Send for IC.3, $5.95, + 30¢ postage.

PAXITRONIX INC. BOX 1038 (B) Boulder, Colo. 80302

City
R

OHMS/ VLT

@ B The only low price
B V-O-M with a 5000

vde range!

dc volts:

JANUARY 1969

d Ohms: 12K, 120K, 1.2M, 12M
dc mA: .05, 5, 50, 500
dB: 0, 14, 28, 34, 40

e ____ . ___ s o R T I T

State

EDLINE - JAFFREY - NH - 03452

—E—— . — — " e . —m — T — S — — — — —

ORDER TODAY
OnNLY Saﬂﬁ

Plus 90¢ shipping

Zip

2.5, 10, 50, 250, 500, 5000
ac volts: 10, 50, 250, 500 @ 1K/volt No taxes anywhere
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Rambling On —

Jim Ashe WI1EZT

If you have constructed a circuit and it
doesn’t work, maybe there was a mistake
in the article. That does happen, and a
good exercise before starting anything de-
scribed in any magazine is to read slowly
through the schematic looking for a mistake.
Here are some examples of mistakes appear-
ing in 73 Magazine.

Vackar VFO

In our October issue, “New Lite for an
Old Circuit” needs another look. See page
41. Blocking capacitor C9, between R7 and
L4, was omitted from the schematic. A
value of .01 mfd. will do nicely, but it you
are using junk-box parts of uncertain value
watch out for a capacitance that resonates
with L4 at the operating frequency. A series-
resonant circuit here could reflect a heavy
load back through Q2 to the collector of Q1,
with a possible reduction of stability.

This article also got off without a list of
references for further reading. Try these
suggestions for more information:

A Stable VFO for VHF or HF, by Del
Crowell, 73, Nov. 1966.

The Vackar VFO, A Design and Try,
by Gary B. Jordan, Electronic Engi-
neer, Feb. 1968,

New Circuits Concepts for CB Transmit-

ters, Motorola Application Report
#84,

RCA Applications Guide ICE-228.

Credit for the original Vackar VFO de-
sign used in this article should have gone
to Gary B. Jordon.

6 Meter Transmitter

Ken Robbins’ article in the Sept. issue
could use a bit of touching up. That is the
6-Meter Exciter schematic on page 53. Look-
ing at the 2N3662 crystal oscillator, the
100K resistor extending downward from the
transistor base terminal ought to be labeled
10K. The circuit may oscillate at 100K, but
with small power output.

And looking at the two MPF105s which
serve as a variable frequency oscillator and
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source follower, we mnote these are fed
through a 330 ohm resistor. The circuit will
work as shown, but with degraded stability.

Ken says this point (the junction of the
two drain terminals and the 330 ohm resis-
tor) should be held at a fixed voltage with
an 8 volt 0.4 watt zener. The zener is by-
passed with a 1 mfd. 10 volt capacitor to
kill possible zener mnoise. Careful about
polarity—the zener’s diode arrow will point
at the circuit, rather than at ground.

6 Meter Transceiver

Our September issue contains a nice
article on building a solid-state Six Meter
Transceiver. But the article was not as nice
as it might have been, since it was short
the following data on winding up the coils:

L1: 5 turns #26, 4” long x %" dia; 2 turn
link on cold end.

L2: 5 turns #26, 4” long x %" dia; tap
2 turns from cold end, 2 turn link
on cold end.

L3: 6 turns #18, 1" long x %" dia; tap
1% turns from cold end, 2 turn link
on cold end.

10 turns #26, %" long x %" dia; tap
3 turns from cold end, 3 turn link
on cold end.

L5: 75 turns #26, 2 layers, %" dia; 3
turn link over middle of outer layer.
1/

L6: 7 tarns #26, %" long x %
3 turns from cold end.

L4:

dia; tap

The Micro-Ultimatic

Sometimes we get letters on material
printed some time ago, and here is an inter-
esting one. It comes from Glen Winkler,
WAQDIFV. Glen writes,

“I just finished construction of “The Micro-
Ultimatic” (June 1966 p. 6) and am de-
lighted with the results. I etched two double-
sided boards and soldered the IC’s directly
to the boards. Each board is 3% x 2% inches
and easily holds all components. I have one
correction and one suggestion to make. Fig.
7, page 13, should show a connection to
“A” instead of “B.” I could not achieve the
dah-dit-dah-dit-etc pattern with both the
dot and dash switches closed. The dot mem-
ory, dash memory etc., appeared to operate
properly but a series of dashes occured
when both the dot and dash switches were
closed. The following modification corrected

73 MAGAZINE



this difficulty and essentially inhibits the |

input gates during shift register operation.”

il
iw

Now, do these mistakes have anything in
common? Yes, there is an instructive simi-
larity: they aren’t subtle mistakes. A miss-
ing table, a wrong resistor value, a missing
zener diode. Each of these is something visi-
ble to a skeptical eye. And a good scrutiny
of an unfamiliar circuit is an excellent way
to find weak spots in your theory back-
ground. Like calisthenics, the exercise tells
yvou where extra work is needed.

Just enough room here for a couple hints

+ 3v

|
I

Ol

to writers. Simple hints. How do you know |

if 73 would be interested in some idea you
are thinking about? Simple. Read the last
three issues very closely. There you can see
what the editors have been thinking about,
and against this perspective you can judge
if your own idea might go over, or not.
Remember that a part of the life of any
magazine is change as well as continuation
of present policy, so dont be afraid of new
ideas. That's no promise, though. To para-
phrase the old woodsman, if you've never
had an article bounce you haven’t written

anything.
.. . WI1EZT

ARE YOU PAYING 75¢c A COPY OR 30c?

FREE Catalog

.+~ OF THE WORLD‘S FINEST
ELECTRONIC GOV'T
_SURPLUS BARGAINS

Now BIGGER
And BETTER

Than Ever!

1
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i
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FAIR RADIO SALES

Dept. 73 + Box 1105 =« LIMA, OHIO 45802

ANTENNAS o TOWERS e ROTORS

NEW o USED o SURPLUS

Hy-Gain Mosley CDR Newtronics
Tristao Kreco
Mylar rope insulators Coax baluns
One-piece to Complete Antenna
Systems
Also Deal in Surplus—

Write for latest list

ANTENNA MART

BOX 7
RIPPEY, IOWA 50235

Righto . . . that's 30c a copy for 73 when you buy it in three year batches. Figure
it out. 36 lovely issues of 73 for $12. 30c. Send cash, check, MO.

All subscriptions will start with the February issue unless otherwise

specified.

Z
v
3
®

Address

City

State __

! i | prefer to be a subscriber ... .

| am a cheap microscriber

JANUARY 1969

e 312 for three years

------------------------

73 MAGAZINE PETERBOROUGH, NEW HAMPSHIRE 03458

$ &6 for | very short year.

USSP 4

These rates are
valid werld-wide
until we wise up.
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FACTORY NEW

INTEGRATED CIRCUITS

ﬂ___ﬂ.

—

Manufacturer's name withheld, but you will find
it marked on every unit. Manutactured to Fair-
child 900 RTL Series. All first grade, spec sheets
included. A really amazing buy. Never préviously
offered by anyone at these ridiculous prices.

$1.00 each or $10.00 dozen

B i dole S0 1T AR X Ve, DRy st o st e )
Dual. Input Gate ..t o Y903
U Ea D S L e B 5N o WA LIRS 923
Daal 3IC FlipaFlop i e n i e U ot S0
Dual 2-Input Gate,

Dual!"Expander 0 T L e T 1-914, |-925
Dual 2-lnput Gate Expander ... ....925
Quad 2-Input Expander ... .. ... 2925

FAIRCHILD
711 Dual Comp. Amp. ...........2.00 ea, 12/20.00
926 JK Flip Flop,

hi speed 923 (20MHz) ... 1.50 ea, 12/15.00

910 Dual 2-Input NOR ...........1.50 ea, 12/15.00

IC GRAB BAG

$2.00 DOZEN

Mixture of one dozen units, some marked, un-
tested. 10 pages of RTL & DTL specs to aid in
identifying. All configurations, TO-5, TO-85, Flat-
Pack, Dual Inline. At this price you can't lose.

12 for $2.00

YARACTOR sim to MA 4060 $5.00

Note from Meshna:

You have only yourself to blame if you are
procrastinating on sending for our 84 page
catalog of super-stupendous bargains, the choice
of the surplus market, all hand picked by
Meshna hisself. With todays shrinking dollar,
you want all your shrunken buck will buy. We
have a helluva job keeping up with catalog
requests now. But we want our mailing dept. to
keep sweating and we want you to have an
opportunity of selecting the choicest bargains
you ever found in the surplus market. Send 25¢
for our latest catalog #69-1 now in prepara-
tion. The 25¢ you send does not cover costs
but does show a sincere interest on your part.
As soon as 69-1 is printed, you’ll get one.

JOHN MESHNA JR.

19 ALLERTON ST. LYNN, MASS. 01904
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(W2NSD/1 from pg. 4)
How about a channel where they can find
compatriots?

Car buffs get a great kick out of discussing
the new models, the merits of various sports
cars, rallying, engines, and even the Mer-
cedes 190D. Couldn’t we set up a channel
where these blighted creatures could con-
gregate and lament over the sad develop-
ments in Detroit?

Our bands are already overcrowded, so
where could we possibly put a bunch of new
nets? It might be worth while to try 20M
since most of the contacts there are two-way
at present and the establishment of round-
tables would permit many times the occu-
pancy of the frequencies if the stations were
netted.

As a starter let's try the following chan-
nelation of our interests. Undoubtedly I have
neglected to think of a large number of wide-
spread groupings, but let’s get started any-
way with this and work it from there.

14250 DXing
252 Religious
254 Girls

256 Traveling

258 Hunting-Fishing-Diving
260 Stamps-coins

262 Photography

264 Astronomy

266 Animals

268 Boats
270 Spectator sports
272  Cars

274 Golf-skiing-skating

276 Occult

278 Doctors-lawyers

280 Flying

282  Books

284 Clubs: Masons-Rotary-etec.
286 Boy Scouts

288 Languages

290 Stock Market

292 VFH-moonbounce-scatter
294 CD, RACES, etc.

296 Ham TV, RTTY, FAX, FM

298 Arts: music, painting
14300 UFO Net

The DX’ers should, I suspect, be first. It
might just be helpful for DXing to have a
channel to check for latest news and QTH’s.
It is a lot more fun to hook something rare
if you have an opportunity to tell the other
tellows about it and offer, solicitously, to
help them get through as you did.

73 MAGAZINE
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PRV | I6A | 25A | PRV | I6A | 25A ocket Ceramie ube ..........
50 .50 7 - 400 1.60 1,90 'A B Socket Ceramie 4XI150/Loktal ...... 4/81

e sl w.E Tear MaeyiA i iitle
p : v : J Toroids B8Mhy New Pckg 75¢@, ..,.4/%2
500 | 1.40 | 1.65 | 1000 | 3.70 | 4.50 ‘That's A Buy" 200 KC Freq Std Xtals ............ 4/$2
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2N4d 1, 442, 277, 278, DS501 Up To Silicon Power Diodes, Studs & P.F. ** | Fuse 250MA/3AG ........ 50/81, 800/%2
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ONIDTS - 2000 i e $2@, 3/%5 12 .25 .50 75 .90 | Resistor Bleeder 50K/100W ....3 for §I
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T./2. . -Formers 115V-60Cy Primary—

[ xPien 0 5 Vaote s58 A NTss | TERMS: Money Back _

ALY b 3 g:;{lnt;;! O uﬂg_h 2500V @ICMa & Fil $2@ ......... 4/85
Bandswiteh Ceramic 500W 2P/6Pos, $2@ F.O.B. N. Y. C Add | 'I00VET® S00Ma, v@ SA, SV.@ SA &
5Hy-400Ma Choke $4@ ........... 2/$5 Shipping Charges. '25"?“‘“-4;“ E“’“ ;“ﬂl ;‘;@ﬁéj‘fﬁ;ﬁ
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““ARGTURUS’’ SALE
R & S
We have around the world quite a number 1700 transistor types at 39¢ each :
. ¥ . . 40 watt germenium power transistor. same as Delco 501,
Uf IM1sSs1011aries dﬂd pﬂdl'ﬁ‘-s W]lﬂ are active on IN278 (ete). Cat: 349, §9¢ each
our bands. I know that they particularly en- N e KRR IB AR
COMor - G | Gl W Rl o L W CAaC
joy being able to contact each other and a Motorola 2500 ma. at 1000 piv, high voltage/current
channel on 252 should help them out. Of il R
course the DXers in the next channel will and output, Cat: 1909P4, 99¢ each
- = = = 4 RCA UHF tmansistor type TV tuners. KRK-120 (long
keep their ear peeled for some of the rarer shaft) cat: UHF-20: KRK-120 (short shaft) cat: UHF-21,
ones such as ONIMM and 9X5CGG. cach $4.98.
RCA VHF transistor type IV tuners. KRK-146, cat

Frﬂnkl}; I am not at ﬂ]] bt \‘-rhﬂt an I}C 1”:;.‘1.:;1*\?:;:-:1 ;:u;‘hHl tuners used in 1963 to 1967 T
discussed as far as girls are (;l[:.trn:';e]'nedj but sets made by Admiral. RCA. Motorola. etc. Removable

. ATINE ' ro One make Lo olhe “eed only

I do know that they are of great interest to T volts Ut 1 inétion: s Nb filinTe Rt bolbbe o eded Hass
many amateurs and every time I have pro- rephacesmens Galis PRt U GE5995.

¥ - S " _ UH.F. Tuner orgnal units as used in TV sets such as

pﬂSEd thlﬁ ﬂhﬂ.ﬂﬂﬁl 1L1EE1 to a l'l'ldl[]' E’lllb thE‘l"E RCA. Admiral. etd., covening channcls 14 throueh X2, us

- - : it s , : part no. 94D173-2. Complete with tube. Drive geaning is
has been a demand for a girl channel. So e st S g el L U
bE lt, Color vokes 70% Tor all around color CRT's, Cat; XR(

70, $12.95. 90 for all rectangular 1910 2537 color CR 1S,

If you have any interest of your own that SR Gt R e

» ] 3 . Kit of 30 tested germanium diodes, Cat: 100, 99¢.
dDESﬂt seem to ﬁt thﬂ I]St ﬂl]d Whlﬂh }’UH Silicon. rectifier, octul based replucement for SAS4-5A W4
feel should be represented, drop a line and ‘“";:}uf“:t"“‘*}*’: 1 l“"‘:l”“':'-“l'”‘ i ‘1“““1":-1‘“’ e

» : 2 g IV bench test pieture Lube with adapie 010N

we'll try and set up a special time or day trap needed. Cat: T8P7. $7.99.
b :

. 9 : s - ? Tube cartons 6ALG clc., size. $2.15 por 100, 65N7 ele.,
fﬂl lt on GI]E_ (?1. t}'le Llldnl]LIS tllﬂt SEEms tﬂ size $2.55 per 100, SUSGH stze $2.95 per 100, 5U40G size
have less activity than the others. $.03 cach

Send for complete free catalog.  Include 4°7 of dollar valug
i v i ‘ . 1t 1 y of order for postage. S5 MINIMUM ORDER. Canadian
ets give this a try and see if it develops A s
s = i E LCIICCK . & LRI F T TeIeCn il
into anything of value. Dissidents can get
together on 14302 and coordinate ARCTURUS ELECTRONICS CORP.
. 502-22nd St., Union City, N.J. 07087 Dept. 73

Phone: 201-UN 4-5548

. . . Wayne
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Letters

Dear 73,

Kagnew Station Amateur Radio Club (ET3USA) is
a small club—mostly military personnel—with a very
limited treasury. At present we can barely afford the
cost of printing QSLs and mailing logs to our QSL
manager, plus the other costs necessary to keep the
club going.

We regret we must ask for S.A.S8.E. or IRC from
all hams desiring QSLs. Please do not QSL direct to
us. VE3TG has all logs and QSL cards,

We are tryving to keep the station on the air as
much as possible despite difficulties. All equipment
here is owned by individuals and it looks as if we'll
lose the beam we're using when the owner returns to
the States in December.

ET3USA—Mrs, Deane Lindsay
WAEJ(Q—Secretary

NEW G&G CATALOG!
MILITARY ELECTRONICS

L o 24 PAGES crammed with

Gov't Surplus Electronie
Gear—the Biggest Bargain
Buys in America! It will
pay you to

SEND 25¢

for your copyv—Refunded
with your First QOrder!

BC-645 TRANSCEIVER, 15 tubes, 430 to
00 Me. Easily adapted for 2 way volce or
eode on Ham, Mobile, Television Experimental
and Cltizens' Bands, With tubes, less power
supply In factory carton,

LT T A S B e S I R T L 313.95

SPECIAL PACKAGE OFFER: B(C-645
Transceiver, Dynamotor and all accessories,
including mountings, THF Antenna Assemblies,

control box, complete. BRAND NEW ... cieinrivennna. $2E.95

AN /APR-4Y FM & AM RECEIVER
"'FB'" FOR SATELLITE TRACKING!

High precision lab instrument. for moniloring and measuring
frequency and relative signal strength, 38 to 4000 Me in 5 tun-

ings ranges. For 110 V 80 eyele AC. Built-in power saa.5u
—

supply. Original circuit diagram inecluded. Checked
SCR-274-N, ARC-5 COMMAND SET HQ!

ul, perfect. LIKE NEW ... ..iicasesivesonssnsn
All Tuning Units Available for Above

Freq. Exe, BRAND
Renage Type Used NEW
RECEIVERS, Complete with Tubes

190550 Ke: ........ BG=-453. . ... .c'ivis L L P g $23.50
ST T SRR AR o BC-454, ........04. BPB N s s $£21.50
6=-9.1 Me. ......... BG=4558. . ... 0044 ] R e R i e $10.95
IS ME. visiaivie L R e e P s g $21.50
TRANSMITTERS, Complete with Tubes

=53 Me. ......... BC-457 .. ....c000:4 i R e $11.95
BT P e BN Vi R o P $'2.95
7-9.1 Me. ....conves BC-459......00045. bt e e S $22.50
2.1-3 Me ...... ... £ ¢ (S SR e s $10.95
3-4 Me., . ......... Tra B e o B i ag 1R RO e £14.95

IF YOU DON'T SEE WHAT YOU WANT, write
us! Chances are, we can ship immediately from our

huge stocks, or we ecan get it for you—at Lowest
Published Prices !

; Either 205% Deposit with order, balance C.0.1,—0OR—
TERMS Remittance in Full, Minimum Ovrder $5.00. All ship-
ments F.O.B. our warchouse, NYC, All merchandise subject to
prior sale and price change,

G & G RADIO SUPPLY COMPANY

(Te': (212) CO 7-4405
77-B Leonard St., New York, N.Y. 10013
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Dear Wayne,

I just received my November issue of T73. I'd like
to offer my compliments to yvou and your staff for an
excellent cover. I don’t know who your art makeup
person is, but you're not paying him (or her) enough.
The October cover was also just great. Please acecept
my congratulations.

I read your column “de W2ZNSD/1.” You ask that
anyone hearing “self righteous policement” to tell
them that ‘“Wayne Green says that he is sick and
needs immediate mental treatment . . . "

I am so sorry to hear that yvou are suffering from
some Kkind of mental illness problem. Would wyou
please accept the enclosed dollar? I sincerely hope it
will help toward your rapid recovery, because 1 hate
to see anyone suffer.

A. Wilson WENIF
San Diego, Calif.

Thanks a meg for the dollar. I took it vight down to
the local psychiatrist and invested in fwo nwinutes of
intensive first class therapy. Youw will be happy to
know that I have been pronounced completely cured
and that all the thanks goes to you. Wayne.

Dear Madame,

Following the publication of my article “Burn Pre-
vention” in the July issue of 73, I had several in-
quiries about the German soldering pistol pictured
therein, The pistol, called the Sprint, is made by
Europe's foremost manufacturer of soldering eguip-
ment, ERSA Ernst Sachs K.G., 6980 Wertheim am
Main, Postfach 66, West Germany. The unit, because
it does not use a conventional transformer as in other
fast-heating irons, weighs less than half a pound and
still heats up to about 100 watts in 10 seconds. Cost
is about $8 plus postage,

D. E. Hausman VE3BUE
Ontario, Canada

Dear 73,

Your very good Advanced Class study guide articles
are wonderful. Well written in common sense terms,
The writer is easy to understand. I've read a lot of
radio articles, but these are just great. Thanks much.

E. Schaldack WA9IQQV
Chicago, Ill,

To the 73 Gang,

Just s0 my conscience is free and I get a good
night's sleep, I felt obligated to write vou regarding
the fine magazine. Some time ago, I thought I'd drop
the thing. Then you started the Advance Class License
Course, which is, by itself, worth the price of the
magazine. I like the *“Editorial Liberties'" by Kavla
. . . if there is something outstanding about the pub-
lication, it is the “personal” feeling as though wou
were among friends. Best wishes for eontinued sueccess.

C. E. Shaffier WASVYVREK
Plyvmouth, Indiana

These are just two of the hundreds of letters whieh
have come [from readers in response to the study
course. The Advanced course will be completed with
this issue. We will immediately have it put in book
form, Beginning with the February issue, we begin
the Extra preparation.

73 MAGAZINE
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% Price—$2 per 25 words for non-commercial ads; $10
per 25 words for business ventures. No display ads
or agency discount. Include your check with order.

+ Deadline for ads is the 1st of the month two months
prior to publication. For example: January 1st is the
deadline for the March issue which will be mailed
on the 10th of February.

4 Type copy. Phrase and punctuate exactly as you wish
it to appear. No all-capital ads.

4 We will be the judge of suitability of ads. Qur re-
sponsibility for errors extends only to printing a cor-
rect ad in a later issue.

+ For $S1 extra we can maintain a reply box for you.

4 We cannot check into each advertiser, so Caveat
Emptor .

HAM AUCTION, Feb. 16, 14th Annual by Toledo
Mobile Radio Ass’'n, at the Lucas County Recrea-
tion Center, 2901 Key St., Maumee, Ohio. $1.00
Registration, open table sales, map and further
info. write Ron W8STA, 1939 Cone, Toledo, Ohio
43606.

WANTED: Opportunity to quote your needs. 30
vears a ham dealer. Collins, Drake, Swan, all
others. $20,000.00 inventory used gear. Electronic
Distributors, 1960 Peck, Muskegon, Michigan 49441.

TEST EQUIPMENT WANTED: Any equipment
made by Hewlett-Packard, Tektronix, General
Radio, Stoddart, Measurements, Boonton. Also
military tyvpes with URM-~( ), TS-( ), SG-( ) and
similar nomenclatures. Waveguide and coaxial
components also needed. Please send accurate
description of what you have to sell and its
condition to Tucker Electronics Company, Box
1050, Garland, TX. 75040.

ESTATE LIQUIDATION SALE: Johnson Invader
with Johnson low loss filter, $75.00; Heath HW-30
with microphone and instruction, $30.00; Heath
IM-11 VTVM, $30.00; Heath IT-12 signal tracer,
$15.00; RCA Voltohmyst Model WAGSA (battery),
$25.00; Waters Protax model 335 coax switch, $8.00;
Barker-Williamson model 350 coax switch, $5.00;
Signal Corps Bug key type J-36, $8.00; (4) new
Eimax 7203/4CX250B tubes, $20.00 each; Ameco
VHF model CN converter with model PS-1 power
supply, $25.00. Arthur W. Lee, Rte #1, Box 23A,
North Monmouth, Maine 04265. Tel: 207-933-2869.

SELL: SX-130 still in original box, won at a ham- |

fest. Best offer over $125.00. Tom Hentz, WAIMCB,
Room 326, Thomas Jefferson Hall, Rolla, Mo. 65401,

HEATH GCI1-A receiver, XP-2 supply. $75. Heath
HW-30 two meter transceiver, $35. Both with

manuals. You pay shipping. WSICY, 639 Lake
Ave., Ironwood, Mich. 49938.

JANUARY 1969

mark2

oscillator/monitor

® makes an audible tone to monitor
the RF of any CW transmitter from
IOMw to | Kw & 100Kc to 1000Mc,
using only an 8" pickup antenna.

® can be self-triggered for code
practice or the testing of solid

state components and circuits.

@ aids in tuning up & testing RF
oscillator and power circuits.

@ 4 transistor, 2 diode circuit,
speaker, tone adjust, AA pencell, .I

-

95 complete,

ppd usa & can.
send a check or m.o.
sold by mail only

test leads, 8" ant., & magnetic base.
@ cabinet is 16 gauge black & clear
anodised aluminum, 3.4 x 2.3 x |.2"
US made & guaranteed for | year.

JamesResearch comguny,dep't: AR-M
11 schermerhorn st., brooklyn ny. 11201

CONVENTION 69
ARRL NATIONAL

Des Moines, lowa

June 20, 21, 22
P.O. Box 1051, 50311

LARGEST SELECTION in United States
T LOWEST PRICES—48 hr. delivery

B I] V1 N | Thousands of frequencies in stock.
i b & Types include HC&/U, HCIB/U,

iy ; A | FT-241, FT-243, FT-171, etc.
g R ! SEND 10¢ for catalog with oscillator
= circuits. Refunded on first order.

s

L L .- -.i"-:l
AR 1:‘5‘53*‘% 2400B Crystal Dr., Ft. Myers, Fla. 3390I

) . oYy h 'l a
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VIBROPLE X

ENJOY EASY,

RESTFUL KEYING
$21.95 to $43.95
THE VIBROPLEX

CO., INC.
833 Broadway,
H- Y- 3. Hi "

-

NO "'FREE'' CATALOG!
Our new policy is to send “FLYERS' only on a free basis:
and there may be no follow up mailing unless you order
from the fiver.

We have a large catalog of electronic parts & equipment
(over 100 pages) that will be supplied to those ordering
over 210.00 from the flyer. Catalog deposit is £1.00 (mdse
certificate issued)

BIGELOW ELECTRONICS
Dept. 73, P.0. Box 7|, BLUFFTON, OHIO 45817

2 Element

QUAD

FOR 10 - 15 - 20

"JOGA QUAD" Is rated at 1 KW AM and 2 KW
PEP. SSB. with one single feed line enjoy maxi-

mun foward gain and very low SWR in full band-
width. It's easy to assembie and resists winds up
to 100 MPH. It's lightweight with only a 4 6 boom
| length. Brochure for further information is free to

your asking.

erooucros JOGA

CALLE 50 X 45 NUM. 431
MERIDA, YUC., MEX.

-+
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HEY, THERE!!!! YOU WITH ALL THAT
ELECTRONIC GEAR IN YOUR SHACK!

Don't clutter up your home with all that stuff!
Better to clutter up our warehouse — and get
paid in the bargain! Don't waste time asking
us for prices. Tell us exactly

what you want
for your Gen Radio, H-P, Tektronix, ARC. GRC,
TED, PRC, VRC, ARN, URR, APN and other

military/commercial gear. Write Today!

COLUMBIA ELECTRONICS, Dept. 1

4365 W. Pico Blvd. Los Angeles, Calif. 90013
Phone: (213) 938-3731 Cable: COLECTRON

Epoxy DIODES

1000 PIV |.2A 25ea $21.00/100
800 PIV 1.2A .20ea $18.00/100

Minimum Order $5.00 Postage Paid
Money Back Guarantee—Write For Cost Per 1000

Pete Fragale, WSAEN

Box 585 CLARKSBURG, W.VA. 26301

YOUR SURPLUS WANTED BY
THE FASTEST GUN IN THE EAST

No horsing around, we pay fast in 24
hours . and we pay more. We'll swap or
g trade new equipment too . . We quote fast
too. We also pay for shipping. insurance, etc.
You call fast, now, collect, for fast quole.

‘”“—*' SPACE ELECTRONICS

div. of MILITARY ELECTRONICS CORP.
11 Summlt Ave., East Paterson, N.J. 07407, (201) 791-5050

GO VHF

Go VHY the easy VHF Associates way. Send for descriptive
Technical Fulletins describing our complete line of TRAN-
SISTOR RECEIVING CONVERTERS and YARACTOR
i“}!{ll:lusl'llil?il"f MULTIPLIERS for 50, 144, 220, 432 and
290 3 A

VHF ASSOCIATES, INC.
22135, DENVER, COLORADO 80222

RADIOTELETYPEEQUIPMENT

Teletype Models 35, 33, 32, 29, 28 ASR, 28 KSR,
28 LPR, 28 LARP, 28 LXD 28 LBXDI, 14 15, 19
Page Printers, Perforators, Reperforators, Trans-
Dist. polar relays tape mnders cabinets, Collins
Reiceivers, 51J4, 51J-1, R-388, R-390-A, R-220.
SP600JX, Frequency Shift Converters, D.C. Power
Supplies.
ALLTRONICS-HOW ARD CO.

Box 19, Boston, Mass. 02101 Tel: 617-742-0048

T —

P.O. Box

DXERS and DXERS-TO-BE

Want to keep up to the minute of what's
happening DXwise? Subscribe to Gus
Browning W4BPD's new weekly DXERS
MAGAZINE. 24 pages of DX events, com-
ing up DXpeditions, QSL info, pix, etec.
Rates, US surface $11.00. US air mail $12.90,
West Indies $18.50, S. America and Eur-
ope $23.00, rest of ‘world $30.00.
New rates due to postal increase

The DXERS MAGAZINE

c/o W4 BPD
Route I, Box 161-A,

Cordova, S.C., U.S.A. 29039
ey ]

c/0 Lester W. Cory,

DO YOU KNOW SOMEONE WHO IS BLIND who
would like to receive tape recorded excerpts
from 73 without charge? For details write: IEEE,

SMTI, North Dartmouth,
Mass. 02747.

TELETYPE MOD. 14 reperforator with automatic
tape take up rewinder new, Unused, $6995 . . .
4-400's $14.95 . . . transformers: Plate 5KV-1.6ADC
309.95 . . . Modulator 811A's 835 . . . Filament
126VCT-10A $4.95. Ideal for transistor supply,

battery charger . .. catalog 10¢. Fertik's, 5249A
“D", Phila., Pa. 19120.

MICRO-MICRO-TO-KEYER: Perfect code f{from
one cubic inch, microcircuit digital electronic
keyer module designed for mounting inside any
transmitter. Speed range 4-40 WPM. Grid block
keying only allows price of $19.95. Includes
mounting hardware. Unconditionally guaranteed.

Micro-Tech Labs, PO Box 884 (I.LA.B.), Miami, Fla.
33148.

ESTATE SALE: 110 ft. Telrex Big Bertha tower
with three stacked 6 element beams on 20, two 5
element beams on 15, two 4 element beams on 10,
one 3 element beam on 40, Spiral on 6, 20 elements
on 2 meters. All Telrex. Must be removed from
present location. Original cost $12,000. Make offer.
73 Magazine, Box 69, Peterborough, N.H. 03458.

WANTED: Back issues of 73 Magazine, November
1960 through March 1961, C. W. Janes K2KS, 2
Windsor Gate, Upper Saddle River, N.J.

DAYTON HAMVENTION April 26, 1969: Spon-
sored by Dayton Amateur Radio Association for
the 18th wyear. Technical sessions, exhibits and
hidden transmitter hunt. An interesting Iladies’
program for XYL. For information watch ads or
write Dayton Hamvention, Dept. S, Box 44, Day-
ton, Ohio 45401,

RTTY GEAR FOR SALE. List issued monthly, 88
or 44 MHy torroids 5 for $1.50 postpaid. Elliott
Buchanan & Associates, Inc., 1067 Mandana Blvd.,
Oakland, California 94610.

WANTED: Military, commercial, surplus Air-
borne, ground, transmitters, receiver, testsets ac-
cessories. Especially Collins. We pay f{reight and
cash. Rico Electroniecs, Box 156, Annandale, Va.
Phone 703-560-5480 collect.

300 V @ 3uF brand new GE Pyronal oil capaci-
tors $3 each. Can mail, 3-1bs. each shipping wt.,

FOB. P. Wandelt, RD # 1, Unadilla, New York
13849.

WANTED: Teletype equipment & parts. Also
R-390A, U-R, R-220, etc. Cash or trade for new
amateur equipment. All-troniecs-Howard Co., Box
19, Boston, Mass, 02101. (Tel. 617-742-0048).

COLLINS 7SA-2, Johnson Viking II and VFO,
extra tubes, crystals, speaker, co-ax relay. All
for $275. H. Bertan, 41 Moss Lane, Jericho, L.I.,
N.Y. 11753. WE80310.

VIDEO TAPE—1" TYPE, New Memorex 9" with
reel—$40.00; used Memorex 8” with reel—$25.00;
Eico resistance-capacitance-comparator bridge,
Model 950B—$15.00: RCA 8507 Vidicon—new—
$40.00. WB2GKF Stan Mazimek, 5-6 Mt. Prospect
Avenue, Clifton, New Jersey 07012.

WANTED: Plug-in preamp for Hewlefit Packard
150A scope. Also Fairchild 781 frequency stand-
ard. Sell: AN/APR-4Y receiver AC converter $30,
Howell, 2492 Habersham, Atlanta, Georgia 30303.



SELL: SB400, excellent condition, $275 or make
offer, S.A.S.E. Jim, WB6MQE, Zip code 91754.
(213) 280-8202.

FOR SALE: Motorola 80D, 110 volt, 2 mtr, $50.00.
Will trade for 12 volt C-B rig. Harley Wynn,
1415 Meitzler Ave., Danville, Illinois.

DISCOUNT PRICES on new equipment in factory
sealed cartons. Time payments on any purchase.
New Swan 500 C $468, SW-350C $378. New TRI-EX
W-51 Tower (reg. $362) only $299.95 prepaid, new
CDR Ham-M & Indicator $99.95, new National
NCX-500 $359. All new equipment in factory
sealed cartons. New Hygain TH6-DXX 8135,
TH3Mk3 $109, Mosley TA-33 $109, TA-36 $136, new
SBE SB-34 (reg. $449) $395. Send for discount
quote on all brands of equipment. Time pay-
ments. Package Special: Galaxy V Mark III,
AC-400 P/S, Speaker, Shure 444 mike, HyGain
TH3Mk3 antenna (reg. $679.80) only 8619, 821
monthly. Edwards Electronics, 1314—19th St.,
Lubbock, Texas. 806-762-8759.

TEK 512, plus manual. Sell or trade. SSB trans-

ceiver preferred or receiver, best offer. WAGINF,
304 Alvord, Ridgecrest, Calif. 93555.

SWAP: AMECO XMTR with dow key relay. Used
very little. For T O keyer with Vibroplex keyer
or Eico. WA1DFY 209 No. Champlain St., Burling-
ton, Vt. 05401.

NCX-5 MK 1l with new finals, complete 10 meter
coverage, NCX-A, SHURE 444-T. Best offer over
$430. TX-62, CN-144, HX-11, and Knight compres-
sor. Dave, Dickinson, N. Dakota 58601.

A GOOD EICO 753! With Heath AC & DC power
supplies. This one works! $200. Heath Sixer $35
or trade for twoer. KIKIC/7, 1100 1st Ave., S.
Great Falls, Montana 59401.

TEKTRONIX 514 AD Oscilloscope. Like new con-
dition inside and out. Recently overhauled with
new C.R.T.—$250. I. Werlin, 39 Coolidge Rd., Med-
ford, Mass. 02155. Phone: HU 8-0520.

TRANSISTORS: Similar to 2N2369. NPN silicon.
Epoxy case. 100Mc. 10 for $1.00. S.S.C. 444 New-
port Blvd., Newport Beach, Calif. 92662.

SELL: CLEGG INTERCEPTOR “B”, 6 and 2
meter receiver including Clegg Allbander, general

coverage converter. Al shape. $300.00. Larry Jones,
807 Ohio Avenue, Ashtabula, Ohio 44004.

FOR SALE: Complete Hallicrafters SSB station.
SX-117, HT-44, and PS-150-120 pwr supply. Good
cond., $450. Ron Hill, Chester, Maryland 21619,

AM BEING DRAFTED. Must sell Hammarlund
SP-600 JX less cabinet and Heath GR-91. Good
condition. Best offer plus shipping. Jack Dardes,
310 E. Main St., Titusville, Pa. 16354.

ELECTRONIC SURPRISE PACKAGE. 51, 85 s10.
Three to pick from, tubes and transistors in-

cluded. John Stella, 14 Villa Av., Everett, Mass.
02149.

FOR SALE: G-50, 8 months old with JT-30 mike
and manual. Excellent. $250. J. Gysan, 53 Lothrop
St., Beverly, Mass. 01915.

FOR SALE: Ameco Converters. 2m/14-18 mec.
6m/14-18 me. 6m/30.5-34.5 me. with book. Guar-

anteed. $20 each. D. Marquardt WA@VLH, 1811-C
Sutton Pl., Bettendorf, Iowa 52722.

WE PAY CASH
FOR TUBES

Lewispaul Electronics, Inc.
303 West Crescent Avenue
| Allandale, New Jersey 07401

MOTOROLA FM EQUIPMENT
SCHEMATIC DIGEST

91 pages (115" x 17") of sche-
matics, crystal information, align-
ment instructions, service hints
and specialized information. $3.95

post paid.

TWO-WAY RADIO ENGINEERS, INC.

1100 Tremont Street
Boston, Massachusetts 02120

RIZB: Command nT':r 108-132 me AM, 9 tube, 2 uv sens.
No dial: we give knob, tuning graph, tech data. Needs pwr

:Iﬁéj‘r'ﬁ‘& controls as other Commands, 21.50
R22: (Command rever 540 to 1600 ke, with knob & tuning
graph & tech data, grtd OK ......¢c0000 ae e neiae 17.95
R23/ARC-5 Command revr (Q-5'er) 190-550 kc has dial;
w/knob & tech dati, OK’d i siininsiserssssoronssss 14.95
R-392: Compact version R-390, Digit tune by ke & me,
0.5 to 32 me. Select pass 2, 4 or 8 Kc. 525‘0
Ready to use w/pwr sply & book .......... a ki

R-390A: In cream puff condition. With serialized nameplate
B OO . L R S T e el araTh iy e ey v AT e 750.00

38-1000 me with ONE tuning unit CV-
253 included., brand new, w/rcvr late type converted to 60
¢y (R-444) also new or like brand new, w/book ...... 275.00
Sil. Rectif. 8000 PIV, 400 ma, brand new contract termina-

AN/ALR-5: Tunes

Hor Pl PORIDRIA . 5 v iv ishiin s ssansne i sy sasines 5.30
LM-14 freq. meter .125-20 me, .01%, w/ser.-matched calib.
X oth. dath. 10096 OK ...ivisvarsrssssdnsspraesns 57.50
TS-323 freq. meter 20-480 mec w/chart to approach ,001%,
(770 T,y s T N ) R el S s RS 169.50

TS-175, Gertsch FM-3, 3AM, 6, 9 freq. meters, also Devia-
1 WL T R ] B A TR e b T Ask for List =11b,

WANTED: GOOD LAB TEST EQUPT & MIL COMMUNIC.

wE PROBABLY HAVE THE BEST INVENTORY OF
GOOD LAB TEST EQUIPMENT IN THE COUNTRY. BUT
PLFASE DN NOT ASK FOR CATALOG! ASK FOR SPE-
CIFIC ITEMS OR KINDS OF ITEMS YOU NEED! WE
ALSO BUY! WHAT DO YOU HAVE?

R. E. GOODHEART CO. INC.

Box 1220-GC, Beverly Hills, Calif. 90213
Phones: Area 213, office 272-5707, messages 275-5342

Tell our

advertisers

your saw it

in 73




CV-89A/URA-BA FSK Converter. TT-63A/FGC

ARC-1 Transceiver 100-156 Mc, 25 Watts AM, teletype repeater, Northern Radio Corp. Variable

wi-ﬂ-l 'I'ubﬂ'5| El:hﬂmﬂ'l'iﬂ, cnnversinn infu 'F'ﬂ'r master oscillator Model 1. For sale or trade.
2-meters. Used, good. 50 |bs. $20.00 K4ZTT, Box 96, Section, Ala. 35771.

ARC-1 only, less tubes, $12.00 WRL'S USED GEAR has trial—terms—guarantee!

$95.00 Vmk2—$299.95; Swan 350—8$299.95; SH150—S8299.95;

TS-174, 20-250 Mec. Freq. Meter, on rack panel HW22—889.95; HT40—S49.95; VHF62—S89.95; HX500

with AC Power, Calib. Book & Xtal. $95.00. —$269.95; Galaxy 2000 & PS—8320.95; SB300—

Brush BL-202 2-channel oscillograph, $249.95; hundreds more. Free blue-book list. WRL,
Used, Exc. $90.00 Box 919, Council Bluffs, Iowa 51501.

Sorensen 3000S AC Line Voltage Regulator, MATCHING HEATH STATION—Mohawk RX-1

3000 V.A. Used, Exc. $125.00 Revr $125.00, Apache TX-1 Xmtr & SB10 $175.00.
Non-Linear-Systems 451 Digital Yoltmeter. P.U.R. All in excellent condition and on the air now.

Send 10c for flyer listing surplus equipment, Robert I. Talbot, Stagecoach Rd., Wilton, N.H.
test equipment, new and used ham gear. 03086.

JEFF'TRONICS R-274/FRR RECEIVER, Hallicrafter version of

4252 Pearl Rd. Cleveland, Ohio 44109 SP-600-JX. All band, 500kce—54me; good working
order—S$150 or best offer. Jim Cooper, B834Y
Palmer, Maywood, N.J. 07607.

WE WANT TO CELEBRATE OUR 40TH

ANNIVERSARY WITH YOU FREE: Lesson book “Mathematics for Electronics”,
1928 - 1968 — IN BUSINESS “Fundamentals of DC” or “Fundamentals of AC".
Please include 20¢ postage & specify title. Jim
AFTER CHRISTMAS SPECIAL Cooper. POB 73. Paramus. N.J.

All used equipment advertised in December -
issue offered at an additional discount of 10%. NEW BOOKS postpaid U.S. and Canada direct
Be sure to check this list—over $20,000 worth from author: *“101 Easy Ham Radio Projects’"—
of good used Receivers, Transmitters and Trans- $3.95; “101 Easy Test Instrument Projects''—$3.95;
ceivers offered at these reduced prices! While “101 Easy Audio Projects''—$3.25; “104 Easy Tran-
the stock lasts — let us serve you? sistor Projects"—$3.95; ‘Electronic Hobbyist's IC
. Project Handbook” (contains 50 practical IC
We Stock SWAN Transceivers projects)—$3.95: 101 Easy CB Projects’—$3.25:
Try Us for Best Trades “49 Easy Transistor Projects”—$1.75; “The VHF
Amateur” (contains 33 easy VHF projects)—$4.50.
Doug Jones WB4IHO mgr — T.T.Freck W4WL Check or money order to: Bob Brown, K2ZSQ/
FRECK RADIO & SUPPLY COMPANY WIHBF, 5611 Middaugh Ave., Downers Grove, IlL

38 BILTMORE AVENUE 60515.

ASHEVILLE, NORTH CAROLINA 28801

LONG RANGE TV reception easy! Booklet out-
lines methods to receive distant TV stations

I ARI SN 7S S 07 | using inexpensive materials. $1.50 postpaid. Prac-
DIODE CIRCUITS HANDBOOK tical Plans, Box EE-K,EKilleen, Texas '?6541.

An Invaluable reference book.

Covers rectifiers, meter circuits, WANTED: Used 2 meter AM transceiver with
mixers, detectors, modulators, squelch, also two meter low power linear am-
i ey products, FM detectors, noise plifier, also 2 meter preamp. John Stiles, Sweet-

limiters, squelch, AGC, BFO'/Q-
multiplier, xstr protection, AFC,
Yaricap tuning, audio clippers, FM

grass, Montana 59484,

2 UFO’S. Sell collection of 50 paperback books, 3
fn;?durlaa:ﬁgbl?ee:-lr.?“cfﬂ?e[md:f;'r::;afch hard cover, NICAP & others, plus 2" pile of
"_,.on‘ meters, wavemeters, I!.F probes, clippings collected over recent vears. Very fine
ﬁ,aﬁ‘ dummy loads, SWR bridge, tach- collection material. Make offer. Wells Chapin
ometer, noise generafor, square- WS8GI, 2775 Seminole Rd., Ann Arbor, Michigan

wave gen, Ieners, Eﬂl‘lfl’ﬂi Etrﬂlllf‘.i, 48104

voltage control, etc. 11l different ?
circuits. QUARTZ CRYSTALS for two-way communica-
An absolute 5*&0' at sll. tions, Motorola, General Electric, RCA, Comco,
73 MAGAZINE Aerotron, andfntl'tlers. To mifer sznd d:sirei fre-
quency, manufacturer’'s make and model. Amer-
PE'I'EI‘bﬂl"ﬁllgll. N.H. 03458 ican Crystal Co., Box 2366, Kansas City, Mo. 64142,

CRYSTALS—low frequency types avail-

able at $2.50 each postpaid USA in
hermetically sealed HC6 or HC13 metal

holders with 2!/ inch wire leads. Fre-
quency in KC: 2.000, 4.0457, 6.4000,

16.000, 32.000, 75.000, 96.000, 100.000,
128.000, 218,000. Form page brochure

available for stamp. QUAKER ELEC- y
TRONICS, HUNLOCK CREEK, PA. Let Us Know!
18621

Moving? Please

73 MAGAZINE




$100,000

PENNY SALE!

include

uses as described in

/73 |Q57—

RADIO ELECTRONICS,

ELECTRONICS WORLD,

“EYE SEE”

INTEGRATED

CIRCUIT

BONANZA BY
POLY PAK
FOR 1969
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By far the biggest Integrated Circuit Sale i

‘ 3 ntegrate - ) z in our
hl:::lul?'. NOBODY! That's rigcht NOBODY under-
sells Poly Paks, Imagine — buy 1 Integrated Circuit

at our bargain price and et the 2nd one for

ONLY 1¢ . . . that's

MONEY BACK GUARANTEE!

Buffer

TP T T i T e mn B e S S o
3 In. Gate Nand/INoOr ........coceereomsesbsarees
3 Input gate Nand/Nor ..o
HAN AHEEY it iaisle it iaisnis
Dual Two Input GAate .....cccceisesemmmisssesss
Dual Two Input Gate.......ccccrreerecrsmcens

Dual Two Input Gate .......

Dual 3 Input Gate Nand/Nor ..........

JK-Flip Flop .........

R0 1 Lo et o e 5 L A
Dual 2 Input Gate, Expander

Quad Inverter .....

Dual 4 Input Gate Nand/Nor ............
Dual Input Gate, Expander ...........
Dual 4 Input Power Gate .....cccocomenrnene.

Clocked Flip Flop ........

Quad 2 Input Gate Nand/Nor..........
CGIOGERL - FHD SIIOD - sl it wntvctatint

AC Binary ...

Dual 2 Pinput Invvrter- Gﬂte
Dual 4 Input and Gate ....ceoeevenrininenes
8 Input and Gate w 2 output .....

Dual 2 Input Buffer ......

Dual Rank (hold) Flip FIop .........
Dual 4 Input Gate w/expander ........

Triple AR i

il A2 ) [N B - R ST e T A e
Two identieal IC's in one package
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w -
- L] [} : - - L L] - : : L] : L] | L] L L]
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LINEAR AMPLIFIERS
[] 709C HI-GAIN OPERATIONAL ........

with circuits & dala

it $3:69

(] 711C DUAL COMPARATOR ....ccccommerrenenrsn.$1.98

SILICON POWER STUD RECTIFIERS

PIV 3A 6A 12A 55A
80/ .06 [1.16 . 03 20 [0 .50
100 “EFor Bl 22 . B 25 75
PRO S a9 RS0 T W39 ELT25
400 ([J.16 [ .40 [J .50 []1.50
600 [J.20 O .55 [ .75 [1]1.80
800 [J30 O .75 [ .90 [J2.30

1000 [J40 (O 90 L[J115 [J270
MICROMINIATURE ¢ .. SILICON

SILICON RECTIFIERS | C¥ CONTROLLED

1. Actual Size PRV| 3A | 7A | 20A

M 50| .35| .45 .70

AMP & | ic01 501 51100
200 | .70 .95 1.30

PIV _ Sale PIV _ sale}|300| .90 1.25 | 1.70

S0 [ ] 5¢ 600 19¢

100 [ 7¢ 800 21¢ 400 | 1.20 | 1.60 | 2.10 |

200 ] e¢ 1000 [] 32¢f 500 | 1.50 ] 2.00 | 2.50

400 [J 12¢ 1200 [J 45¢||'600 | 1.80 | 2.40 | 3.00
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4-2N4313, PNP, 600MC, 200MW
4-2N3565, 500HFE, npn, 200MC

EPOXY SILICON TRANSISTORS

3-FK-4046, 1W, 0.5A, npn, 250MC .......... $1.00
3-2N3568, 350MW, 200MC, 200BVC, NPN $1.00
4-2N3563, NPN, 600MC, 200MW
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GLASS FIBER OPTICS 3 [t sq

Well, these light guides plastic jacket;

Cuts Lil(e WFre

transmit light from one point to

another much as copper

wire transmits electrical energy.

600 16

% Handles 2 Amps

2 AMP

800PIV

TOP HAT
RECTIFIERS 4.,

6

SALE PIY
19 1800 [
.31 2000
.44 3000
62 4000
.72 10000

Retail: 211 Albion, St., Wakefield, Mass.

G'ANT SPRING CATALOG ON: Parts, Rectifiers,
DTransistur:, SCRs, 1.C.'s, Equipment, Etc.

POLY PAKS

01940

$1.00

3-2N3683, NPN, 1000MC, 5SMA, 200MW .. $1.00
3-14 WATT, B-5000, npn, 3A .......cco0eveeeen. $1.00
$1.00

1 AMP TOP HAT AND EPOXIES

PIY SALE PIY

50 .05 800 |
100 [ .07 1000
200 .08 1200
400 11 1400
1600

SALE

.87

1.05
1.60
1.90
4.80

Terms: add postage. Rated: net 30, cod’'s 25%
Phone Orders: Wakefield, Mass. (617) 245-3829

10¢

P.O. BOX 942 A
LYNNFIELD, MASS.




LIBERTY

orrens MORE!

PRESTEL FIELD STRENGTH..METER

(Model 6T4G)

Frequency Range: 40 to 230
and 470 to 860 Megaherts
Calibrated outword from 10
to 50,000 Microvolts. Nothing
makes it easier to properly and
speedily find the correct place
to install TV, FM and Com-
munication Antennas. You can
measure and hear the signals
with this 45 volt battery economically powered
unit. There is nothing else like it!

Only $120.00

LIBERTY

PAYS MO RE !

~ WILL BUY

FOR CASH

ALL TYPES

« ELECTRON TUBES

« SEMICONDUCTORS

 Military Electronic
Equipment

« Test Equipment |

WIRE, WRITE, PHONE COLLECT! WE PAY FREIGHT ON ALL PURCHASES

& L)
Liberty Electronics, Inc.
948 Broadway, New York, New York 10012, Phone 212-925-6000

NEW 51-51-5
MULTIBAND DIPOLE ANTENNA INDEX TO ADVERTISERS
| For Amateurs
— SWis Adirondack, 83 International Crystal, 3
UTILITY Aerotron, 20 International Elee. Systems, 5
Alltronies-Howard, 108
REPLACES BALUNS Antenna Mart, 103 James Research, 107
REPLACES ALL WIRE Arcturus, 105 e T g
EXCEFT CGAK ARRL Hamfcst_ 107 Jefitronies, 110
OPERATES 10 1ol Leger Labs, 63
THROUGH 80 ewispaul,
METERS B.C. Electronies, 83 Liberty, 112
IMPROVED RECEP- Bioias. 0oz Meshna, 104
TION FOR SWLs Bohe Amateur, 101 Mission, 14
BTI Hafstram, 54 Mireh: {12
aFgEIF]CATIONS '
EL 68A - 68B Callbook, 61, 67 Palomar, 59
AYERAGE SWR 1.7 to C B Magazine, 67 Paxitronix, 10|
| or better. Columbia, 108 Penn Eleetronies, 101
OYERALL LENGTH Poly Paks, 111
lH;gz ;Seeés Daveo, 41 Productors Joga, 107
, LUDES 30 feet DGP, 99
leadin 4 Del Capri_ Hotel, 63 Quaker, 110
10-15-20-40-80 Meters WEIGHT 2% Ibs. Dﬁ:;g?*cﬂ\"tf v Redline, 37, 101
Model 6BA—I000 Watts-2000 P.EP, ... .. . ... 34.50 Dura Towers, 59 Rousseau, 9
Model 68B—500 Watts-1000 P.EP. .o, 26.50 DXer Magazine, 108
Model 86D—For Reception Only ... .. . 17.95 galth- 225?
Models 68A and é8B operate |0 through 80 meters with EAC Industries, 57 g?ﬂilﬁ-uﬂe Cover 11
a typical dipole radiation pattern within the frequency Epsilon, 43 Slep, 69
range. A sealed center unit provides connection to 7-22 E’t“- ‘i[.:, Space Electronies, 108
copper antenna wire and 30 feet of heavy duty twin e e Stellar, 57
lead. Twin lead is equipped with a sealed coax fitting 4 } Swan, 10, ||
for connection to a random length of coax transmission Fair Radio, 103
line. May be used as a flat dipole or "inverted V"', Not Liva. e By Loy el
effected by wide changes in climatic. conditions. : Telrex. 21
Model 84D is for reception only and covers all short- Two-Way, 109
wave and broadcast bands. Consists of 100 feet an- Galaxy, Cover III
tenna wire, 30 feet twin lead plus 25 feet of coax for Gateway Electronics, 65 United Radio, 77
direct connection to receiver. G BC 40
Em&dhg}tmlﬁﬂg Vanguard, 36, 47, 51, 54
MURCH ELECTRONICS | Vibropex, 107
FRANKLIN, MAINE 04634 Hatry. 36 i
See your distributor or order direct. HenEy. 49 W RL 3l
i Hunter, 25 73 Magazine, 97, 103

112
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A NEW

Thoroughbred

I NOW—a Competitively Priced
NI[[IBYrICHM  Receiver for the most exacting
Recelvers Professional Performance!

Phase-locked
Frequency
Synthesizer

Stability!
tability!

The superb, new R-530 by GALAXY

Designed for the exacting requirements of laboratory, broadcast and
HF monitoring and point-to-point complex system communications, the
R-530 is an advanced solid-state communications receiver. Its unsurpassed
performance is the result of over three years of exhaustive research.

It receives selectible Upper and Lower Sideband, CW AM and RTTY
signals...provides accuracy of 1 KHz tuning throughout the 0.5 to 30 MHz
frequency spectrum.

Unique front end design and crystal lattice filters insure optimum sen-
sitivi ti and selectivity. An adjustable noise blanker minimizes interference
... background noise. Frequency stability is amazing...less than 100 Hz
drift after turn-on!

Complete transistorization and modular construction provide maxi-
mum stability. Minimum heat generation and power requirements allow
the R-530 to be used in field applications now impractical with vacuum
tube equipment. The new Galaxy R-530 is compatible with existing sys-
tems. Beautifully styled, compact, weighing only 25 pounds.

(Priced in the $700 range) Write for free
brochure and complete specifications.

GALAXY ELECTRONICS

“Pacesetter in Commercial/ Amateur Equipment Design”

10 South 34th Street, Dept. 73-f28, Council Bluffs, lowa 51501
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SIDEBAND TRANSCEIVERS i\«

“'The TR-4 is the best rig | have ever
known to be made, Glad to own one."”

Dan Tangorra, WA7FWH
Tacoma, Wash.

"Finally got what | wanted!”

Ronald E. Lyons, WB2BQX
Oakhurst, N. J.

““A superb piece of equipment, no
comments necessary.

C. G. Noakes, G3UHR/V02
Labrador City, Newfoundland

“"Great rig—First contact was an ONS
in Belgium."

Bill Busse, WASTUM
Mt. Prospect, lll.

“‘Best gear | have had the pleasure of
working with. Receiver is exception-
ally sharp and stable.”

Albert V. Mitchell, WASBUP
Jeffersonville, Ind.

“‘Nothing to comment, except that my
TR-4 is a real jewel, and | am very
satisfied with it. | would like to re-
ceive the catalogue of your products.”

Joe Braz Ribeiro, PY4UK
Monte Carmelo (MG) Brazil

“A very F.B. piece of equipment. Audio
very nice, especially on SSB, which is
rare."

Thomas F. Totten, Jr. WB2GZR
Saratoga Springs, N. Y.

“"Running it with a Mosley "Classic"
beam and proves a most fine and nice
transceiver. Really proud of it."”

Orlando Escudero 0., CE-3-0E
Santiago, Chile

““Looks good—sounds good—very well
pleased with performance.”

Wayne M. Sorenson, WABETL
St. Paul, Minn.

‘"Have had nraku 2-B for three years.
Knew that TR-4 was same Good Stuff."”

Charles E. Bishop, WASFTT
Columbus, Ohio

“Just what | always wanted.”

Daniel N. Hamilton, WA4WXQ
Ashland, Va.

““Why not build a good 6 Meter SSB &
AM Transceiver . ., . hurry up, I'm
waiting.”

Harold A. Zick, WASIPZ
Creve Coeur, lll.

“"Excellent equipment.”

W. T. Newell, WB6UZU
Palm Springs, Calif.

"0.K. 100 x 100, RV-4: 0.K./W-4: 0.K./
L-4: 0.K. Very Good!"*

Franscisco Fau Campmany, TI-2-FAU
San Jose de Costa Rica

“A beautiful piece of equipment, My
second piece of Drake. The first was
a 2-B and this sold one friend an R-4
receiver and another a TR-4. We are
Drake-minded here in town. Many
thanks."

Charles E. Boschen Jr., WA4WXR
Ashland, Va.

“I'm sure this, like the other Drake

equipment | have, is the finest money

can buy. YOU MAY QUOTE ME ON
THAT."”

C. E. (Ed) Duncan, WA4BRU

Greenville, S. C.

“I'm a real happy man with it. Does a
real good job of getting thru."”

Jerome D. Lasher, W2RHL
Hamburg, N. Y.

'Replaces my TR-3.”

D. G. Reekie, VE 6 AFS
Calgary Alberta Canada

“Finest performing gear | have ever
had the pleasure of operating."

Milton C. Carter, W2TRF
Lakewood, N. J.

“"pS Several months have passed . . .
| now employ TR-4 as mobile unit and
base station. | have logged more than
1000 contacts, many being rare DX, |
am looking forward to owning a second
unit to be used strictly for mobile.
To date TR-4 has been trouble-free."”

Milton C. Carter, W2TRF
Lakewood, N. J.

‘“Well pleased.”

Rev. James Mohn, W3CKD
Lititz, Pa.

‘] am delighted with Drake gear. This

is the second of your transceivers for

me. | have used a TR-3 in my car for

about 2V2 years —only trouble: replac-
ing a fuse!”

Guy N. Woods, WA4KCN

Memphis, Tenn.

“AsRk the ham who owns a DraRe TR-4”

« « « Or write for details...

Dept. 319 R. L. DRAKE COMPANY 540 Richard St., Miamisburg, Ohio 45342
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