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It wouldn't transeeive ... 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? • 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"?

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
NO COMPROMISE equipment-a new cri
terion for the next decade in amateur radio.

Performance ... Convenience ... Quality ...

" It Speaks for Itself"

Signa//one
A Division of Eel /An NCR Subsidiary

2200 Anvil Street N . • St. Petersburg, Florida 33710
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RED FACE DEPARTMENT
Apologies To. R. L. Drake

The December issue of 73 contained a review of transceivers. This was compiled

by the former Technical Edi tor.

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 Exced rin Headache # 1.

Apparently part of the problem arose with his confusing the TR44B nnd the

TH4. The TR44B combines the T-4B transmitter and the H-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.

• • • Kavla WIEMV

Th e Drak e TR-44B

2

Th e Drake TR-4
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COUNT
INTERNATIONAL PRECISION RADIO CRYSTALS

70 KHz to 160 MHz

HOLDER TYPES
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WRITE FOR COMPLETE CATALOG .

INTERNATIONAL

, $:'9
CRYSTAL MFG. CO., INC.
10 NO. LE E • OKLA. C ITY. OKLA. 73102

Crystal Types:

IGPI for "General Purpose" applications
CS) for "Commercial " equipment

(HA) for " High Accuracy" close temperature
tolerance requ irements

International Crystals are ava ilable from 70 KHz to 160
MHz in a wide variety of holders.
Crystal s for use in military equipment can be supplied
to meet spec ifications MIL-C-3098C

F-13

.486-

F-700

.765

1
-.486- . 2~

.OSO d;o.-I I
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de W2NSD/l

The other day an amateur stopped by for
a short visit to 73 headquarters and men
tioned that he had been conducting an in
ves tigation 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 thi s 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 fi nd out the extent of the
incipient trouble . The entire 73 staff 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 satisfy 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 w ith 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
off.

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 ahout 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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PS 500 AC

SR 400

halOcraFlers
$799.95
$119.95

Write for $919.90

SPECIAL PRICE!

A DIVISION OF

lntemational Electronic Systems, II/c.

VFa

280 ARAGON AVENUE, CORAL GABLES. FLORIDA 33134

Cable: "INTEL" 305-444-6207 Export orders our specialty :

DISCOUNT I'RICES. NO ONE ANYWHERE will beat our
price! We will TOP any advertised or written price from any other
dealer. We trade on both new and used equipment and we service

what we selL Instant credit on both new and used equipment.
American Express and General Electric revolving charge.

AMATE•• · WHOLESALE ELECTRONICS

•
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The Suppressor Compressor
The Neglected Grid

,

/ 6SJ7 " '" f-c--_.-- _.
"0.1.-- _. ,!,.

INPUT "10 K lOOK " 10 K

, ~OI • '¥:O",F
220K '" "

.,
n ~.,. ,,",

m

'-f", '*"/" a + 165 V
I 2 t.tn

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

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

pressor brought to ligh t 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 wns to be a triode
amplifier following the pentacle stage so
that I could get enough voltage, signal wise,
to use my db meter. With the addition of
a 6J5 triode the circuit now looked like
Fig. 2.

Feeding a 1 kHz signal in to the input,
th e output was set at ten volts. If we can
believe the nttcnuator 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 ga in 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 I was build
ing and where it was going. An electronic

I0. 1 I

,
6SJ7 ~ ,------ ,

INPUT -p; "k0 ' m .00
"kJ; ,

V2 to! 2 201< ,"0
n

hT"\" . B + '6 15"y;, rl, ,. ,., r

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

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 res istor. There came the day
when th e p ainful 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
quen cy response in modulators and the like
via the select ive bypassing route. This in
itself was perhaps th e beginning of shrugging
off 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 socke ts, to serve as a b read
board. The tube locker provided a 6SJ7 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 off point, I wired up the
tube with average parts values for th e tube
used as an audio voltage amplifier as shown
in Fig. 1.

Naturally the 22), volt b attery and the
pot across it are not what you expect to
find th e 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 73 MAGAZINE



Fig. 4. An audio toltage-quadru pler circuit to de
velop the /ed back control voltage in voltage com
pressor applications. It will oDer a last attack and
slow decay.

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

Since the 6J5 very easily provided in ex
cess of tcn clean volts of signal, I decided
to use one of the standard voltage multi
plying rectifier ci rcuits, 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 6J5 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
fro m the 6J5 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
e lectrolytic (6 mF) These values were chosen
so that the quadruplet 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.

Hegretably, no epic dealing with an ad uic
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 cand idly admit that 1 don't know
the attack time of this little gem but bland
ly state that whatever it is, I must be doing

3 3 0 01\ 0.0 5

150 K

( DETERMINES
RELEASE TIME)

TO 6SJ7
f---- SUPPRESOR GRID

+

':=6,F

" .
,,

*f-

•

TO'
TO 6J5
PLATE

Suppressor Audio
Bias Output dB

-+- 0 -+- 0 ( 10 v. at
6J5 Plate)

2 %
4 %
6 1'4
8 2

-10 2%
-12 3%
- 14 4%
-16 6
-18 9
- 20 -13
-22 - 21

Fig. 3. Con trol characteristics 0/ the circuit 0/
Fig. 2. Remember to include a switch in the bat
tery circuit to in crease battery life.

primitive giving birth to a brain child can
swing in many directions but the vine I
grabbed led down the road marked "Aud io
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 tha t 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 1 rejected
to derive the control signal were detailed
this article would rival Gon" \Vih The
\Vind in length. Naturally 1 realized the
control signal needed would have to he de
in nature for simplicity and to avoid phase
shift and feedback troubles associated with
uc control signals. This led to the implica
tion that I would need some sort of rec
ti6er circuit but one with gain, if you please,
The phi losophy (a term meaning knowl
edge ga ined th rough hi ndsight) behind this
decision was reached upon concluding the
following.

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

B-1 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 voltages
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 7



Millivolts Volts Control
Input Out Vohs

I 0.9 1.9
0 1.5 4.0-
3 2. 1 5.5
4 2.6 6.8- 3.1 8.0o
6 3.5 9.2
7 3.9 10.1
8 4.2 11.0
9 4.4 11.5

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 7.1 18.2
45 7.2 19.0

Fig. 6. For an input toltuge variation of 45 :1, the
output caries bv 8 :1. Use the control roltage read.
ings to check the operation of four ollm circuit.

meut used was a Heath Audio VTV1\!, 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 sec if the three
meters: involved agreed one with the other.
Need less 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
ca rne to a satisfactory conclusion subsequent
mental modifications suggested themselves
and just beg for somebody to try them out.
The thought was that the 6J5 could be
replaced with a dual triode. One half would
he nothing but the audio channel and the
other half 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.

. ..W3KRM

VOLT QUADI 3 3 0 0 ll,

~.I
6SJ7

r
'" ,,0.1

0' "'" - ----- - - -- - on 220K\C'- O.I::!::

"",,+; To.,. "70K '0'n
Too

, " ,
220K m OUTP

10...F lOOK
'7

rh b
B+ 165

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 III

usc .
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
VTV~1 and clocking the time of fall after
hitt ing the input with a heavy "woof". The
specified values give a release time of about
2J2 seconds which works out well in prac
tice for voice communication.

Fig. 5 gathers up all the pieces into the
fi nished 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 talkin g peaks. (a 100
mill ivolt 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 6J5 plate load
and the corresponding values of de control
voltage developed for application to the
suppressor grid.

Notice that a change in input signa l of
20 db (the range from I 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 I
milli vol t) then there is an effective com
pression of about 13 db. A 100 millivol t
signal was applied experimentally with a
recorded compression of some 2 1 db. The
output as viewed on a scope was as clean
as the signal produced by a 10 millivol t in
put signal. ,

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

'"
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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. 61j2 x 31j2. Ideal for an original gift for
the office or the radio shack.

Built to last
$10.59 + 80¢ Postage

10 Days money back guarantee
Sorry no C.O.D.

Please send __ key ste ple r l s] to

ZIP _STATE_~ _
p le ,lISe p rint

NAME _

STREET _

CITY _

HUGO H. ROUSSEAU & SONS
210 Post Street • Suite 915

SAN FRANCISCO CALIF. 94108
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VALUE ANALYSIS
From 80 meters ...

SWAN 500C
FIVE BAND '
TRANSCEIVER
80 through 10 meters • 520
watts. Home station, mobile,
portable operation • SSB-CW·
AM .
The new model SOOC is the latest
evolutionary development of a basic
well proven design philosophy. It
offers greater power and additional
features for even more operator en
joyment. Using a pair of the new
heavy duty RCA 6L06 tetrodes, the
final amplifie r ope ra tes wi th in
creased efficiency and power ou tpu t
on al l bands. PEP input rating of the
soae is conservatively 520 watls.
Actua lly an average pair of 6lQ6's
reach a peak input of over 570 watts
before f lattopping!
The soae retains the same superior
selectivity for which Swan trans
ceive rs are noted. The filter is made
especially for us by C-F Networks,
and with a shape facto r 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 opera tor the SOOC in
cludes a built-in sidetone monitor,
and by insta lli ng the Swan VOX Ac
cessory (VX-2l you will have break in
CW operation.
Voice quality, performance and re
liability are in the Swan tradition of
being second to none.

$520

SftVAItI
ELECTRONICS
OCEANSIDE, CALIFORNIA
A Subsidiary of Cubic Corp



AND FOR 2 METERS
SWAN TV2 TRANSVERTER

$295

• Receiver Mode switch provides
for AM reception

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

ACCESSORIES:
MATCHING AC
POWER SUPPLY
Modelll7XC $105

12 VOLT DC SUPPLY
Model 140HZ $130

SWAN NOISE SILENCER
Model NS·I . ... ....•. .••$ 36

EXTERNAL VFO
Model 210 . .... . .. •. ....$120

PLUG·IN VOX UNIT
Model VX·2 $ 35

PHONE PATCH
Model Fp·I .• .•. .•.• . • •• $ 48

2KW LINEAR AMPLIFIER
Model 68. With power
supply $660

SPECIFICATIONS:

A rece iving and t ransmitting 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 cascooe.

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 t o performance standa rds of the highest order, in cluding a
rece iver f ront end em ploying dual Nuvistors in cascode with a
noise figure of less t han 3 db. Deluxe features include a built in
250 KC crysta l calibrator; '5 ' meter; selectable sideband; vernier
control of the megacycle t uning range; and accessory sockets on
the rear apron to receive t he 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 wi ll satisfy the m ost crit ical requirements of the serious
VHF operator. $420

SWAN 250C
SIX METER TRANSCEIVER

• Frequency Range, 50·54 MC
• Power Rating, 240 watts PEP

Input In SS8 mode, 180 watts
CWInput, 75 watts AM input

• Two61468 Power output tubes
• Distortion Products: down ap

prox. 30 db
• Unwanted Sideband; down more

than 40 db
• CarrierSuppressio n: better than

50 db
• Receiver Noise Figure: Better

than 3 db, with two 6CW4 nu
vistors in Cascode

• Selectivity, 2.8KC at 6db down,
with crysta l lattice f ilter at
10.9 MC.

• Antenna Match ing: Wide range
Pi network.

• Metering ci rcuits : S-meter on
Receive mode, P.A. Cathode
Current and relative output in
transmit mode.

• 250 KC Crystal ca librator
• Se lectable upper and lower

sideband

VALUE ENGINEERING
... to 2 meters



Putting the HW-12

on 160 Meters

Dean W. Manley WBFGR
P.O. Box 217
Escanaba, .1lichigan 49829

Transmitter pi-net
This portion of the modification affects

only the transmitter section. The Pi-network
tank variable C6.5, ca pacitors C66 and C67
(68 pf eacb), tank coil L4, and loading
capacitor C77 are removed and their 160
meter equivalents are installed.

Whether you obtained your HW-12 new
or used, the 160 meter modification should
not he 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.

11 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 modifi cation 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 IbO meter modification

Besides the HW-12 and it's power supply,
the folIowing 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

Transmitter driver and receiver rf

Modification of this part of the HW-12
only involves changing the L2-DR1VER
GRID and L3-DRlVER PLATE coils. These
coils also serve as rf stage coils in the receive
mode. The coils are removed and modified,
and then re-installed.

CI...;f"
"~

R14!

'00'

RI41 ICl45
47K .ce

;t ~143

t---<FROIlI VFO

•

C"'"
3l0 PF L6

OR!500 PF VFO HET

~1-+ --jl>1p'-'-";- -F--~·r--",-~---.;v'v--1~,
+jt+ :,,
---- - COt..OA

DDT

-- .

."'"15 0 '"

co..

"""....
221< _

"i2610.0 CI41 =T I MH RFC
IOOP~ 140

Carrier oscillator and heterodyne
oscillator mixer

The SSD signal in the HW-12 is gen
erated at 2.3 ~IHz and mixes with the 1.5-1.7
~lHz VFO signal to get 3.8-4.0 ~lHz .

After changing the VFO ca thode follower,
V14-6BE6 to a heterodyne oscillator mixer,
the 1.5-1.7 ~[Hz VFO mixes with the 2.6
MHz crystal oscillator. The output of the V14
Mixer is 4.1-4.3 MHz. \Vhcn transmitting,
the 2.3 MHz SSD signal is mixed with the
4 .1-4.3 MHz in the V4-6A U6 xmtr mixer
producing 1.8-2.0 ~IHz . When receiving,
the incoming 1.8-2.0 ~IHz mixes with the
4.1-4.3 ~IHz from the V14 stage producing
the if of 2.3 ~IHz. This conversion to 160
meters inverts the SSD signal. If we didn' t
change the crystal in the VllD-JH2AT7 car
rier oscillator stage, the converted H\V-12
would respond only to upper sideband sig
nals. This is easily remedied by changing
the VllD stage crystal from 2306.7 kHz to
2303.3 kHz and the modified uuit will re
spond to lower sideband (LSD) signals, both
transmitting and receiving.
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220 pF, 4kv disc capacitor
2000 pF (.002 mF ) , 500 volt mica capac-

itor
.02 mF disc capacitor
150-ohm, Ih watt, 10% resistor
1000-ohm, 'h watt, 10% resistor
22K, 'h watt, 10% resistor
1 mH rf choke
ll&W Miniductor 3019 (see text )
Hammarlund ~1C-140-S transmitting vart-

able
2610.0 kHz crystal, JAN Crystals ( HC6/ U

holder )

Also, a small quantit y 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 2.5 kH z segment of the hand.
In this case, experimentation may be re
quired for the exact values of the capacitors
in parallel with the fin al tank variable to
cover the desired 25 kHz segment of the
160 meter band.

11 should be noted here that the new 80
meter Driver Grid Coil will be used for the
Heterod yne Oscillator Mixer Coil L6 for 160
meter operation .

Modification

Carrier oscillator and heterodyne mixer

Remove the present carrier oscillator
crystal Yl-2306.7 kHz and install the new
crystal 2303.3 kHz. Remove the following
parts from the V14-6BE6 VFO cathode
follower : R140-1000, C 14 1-3 10 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 40-51 6 ) to be modified for use as

L6 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
b etween pin 2 and pin 3. Re-install thc coil

JAN UARY 1969

in the can and the install the completed L6
on the printed hoard between V13 and V14.
Pin 1 of L6 goes to V14-pin 5.

See Fig. 1 for 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 you're 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 C 140-310 pF and remove the lead near
es t V14. Connect the free end of coaxial
cable, and R83-3300. Install the following
p arts: R140-150, R141-47K, R144-this ca
pacitor to the junction of C142.005, 1000,
R143-22k, C141-100 pF, C 146-47 pF,
C 145.02, H FC 140-1m H, 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. \Vind 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, notin g the pin connections. \Vind
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 L3 on the
printed hoard.

Transmitter pi-net

Remove the following parts from the
HW-12: 80 m eter tank coil L4 ; final tank
capacitors C6S-Variable, C66-68 pF, C67
68 pF; and the loading cap acitor C77-1000
pF.

Install the new C77-2000 pF capacitor in
place of the old C77. Install the entire ll&W
30 19 Miniductor or wind 36~ turns of
No. 16 enamel closewound on a 1lJ4-inch

13



JANUARY CLEARANCE
RECONDITIONED HAM GEAR

RECEIVERS

ALL CASH ORDERS SHIPPED FREE IN THE 48 STATES

MISSION HAM
ELECTRONICS

3316 Main Street, Rinr1ide 3, California 92501
Phone 683·0523 (area code 714)

CLEGG
Zeus 2-6 M 185 watts XMTR
COLLINS
75A4 (early Mode l) RCVR
755·1 RCVR

DRAKE
28 0 Multiplier
Ora'" 28 RCVR
Drake 2-C RCVR

GALAXY
Gala.y III
G.,I..-y V

GONSET
Gonset Comm. II 2M XCYR
Comm. III 6M XCVR
GSa 100 XMTR

HALllCRAFTERS
SX" RCVR
SX96 RCVR
SX110 RCVR
SXII5 RCYR
HT ]7 XMTR

HAMMARLUND

H~I40X RCVR
Hi lDe RCVR
H 145X RCVR
H l70C RCVR
SP600 RCVR

HEATH
HR-20 RC YR
MR·I w/pos.
HWl2 80 meter XCVR

JOHNSON
V"llant XMTR
Thunderbolt 80·1 010.4 linear
Ranger JI XMTR
Rdnger I

NATIONAL
NCJ73 RCYR
NCI83D RCVR
NeX·S XCVR
Nel·2000 linear

SWAN
SWI75 XCVR 75 meters
Swa n 240 (75-40-20) XCVR with rcu VFO
Swan 420 VFO
400 XCVR
SW"'" 350

Alignment

Follow the procedure outlined 111 the
HW-I2 manual for the alignment of the
VFO dial calibration, bias setting, if am
plifier adjustment, and balanced modulator
adjustment.

Driver alignment

I. Adjust the upper slug of driver grid
coil 1.2 for maximum output at 1.8.

2. Adjust the bottom slug of 1.2 for maxi
mum output at 2.0.

3. Adjnst the slug of Driver plate coil 1.3
for maximum output at 1.9.

4. Repeat the steps as necessary for the
desired results. ]f Rat 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 1.2 at 1.8, the other slug of 1.2 at 1.9.
Adjnst 1.3 at 1.85.

Now go back to 1.6 and adjnst if neces
sary for response across the desired portion
of the band.

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

... W8FGB

Het OSC mixer alignment

I. 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 1.6 for
maximum output.

3. Set the VFO dial for 2.0 (4.) and
adjust the bottom slug of 1.6 for maximum
output.

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

diameter form 3-inches long. The winding
will take up about 2-inches. Install the vari
able capacitor at the fin al 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 1.4 to the hot side of the tank
capacitor combination C65-C66-C67.

$159.00
260 .00
/49.00
79.00

$ 69.00
29 .00
89.00

$ 79.00
129.00
385.00
385.00

$ 79.00
12'.00
99.00

]69.00
229.00

$119.00
99.00

179.00

$129.00
269.00
79.00

339.00
329 .00

$229.00
319.00

$149.00
295.00

$129.00
129.00
179.00
189.00
199.00

$219 .00

$ 29.00
179.00
195.00

-I I1II II
~

I I I I I
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Great Things are
Happening with

Verticals

Mosley's World-Renowned TRAP-MASTER traps offer a new
dimension in Vertical Performance ... plus easy, low

cost installation. Three New Rv-Sertes Verticals with the
Versatility of Six! New design - from the Simplified

Ground Mount ( no longer is a concrete footing necessary)
to the addition of a 'Top Hat' where it counts most for

a low. low angle of roof-top radiation.

•

Q
;Z
~

G:),
-.......,

:;)

~

Trap-Master Verticals will take you places ..• Outstanding
Omni-Directional Radiation - Top DX·Abi ll tv , Whatever
your needs, Mosley has a New RV-Vertical designed and

engineered to give you a real 5.9 signal.

eModel RV-3C for 10, 15, and 20 Meter Bands
eModel RV-4C for 10, 15, 2 0, and 40 Meter Bands

eModel RV-5C for 10, 15, 20, 40, and 75 /BO Meter Bands

For detai led Brochure on Spec if ications and Performance
Data. see your nearest authorized Mosley dealer. or write

factory direct: Dept. 170

... 1 £.OJ1.J.. Il 4610 N. Lindbergh Blvd.,
"111.'61"~.7Iv:.Bridgeton, Mo. 63042



Tuning a Parasitic Beam
Kayla Bloom WIEMV
P.O. Box 224
Dublin, N.H. 03444

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

Test setup for matching adjustments

Once the beam has been constructed ac-

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 de~l

of time to constructing the beam, now, let s
get the most out of it. Don't rush! There
ure certain pieces of equipment you will
need to do a first class job. If you don't
own them, borrow them. It is also helpful
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 hoth 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.

S••
METER

o
LOW PAS S

f--, FillER f----
SIGNAL

SOURCE

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 m;de 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.

\Ve 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.
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Go\MHA MATCH
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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
signa l generator as the power source, the
use of a Jaw pass filter is a necessity. Most
of the less expensive signal generators have,
at hest, 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
10 a 1:1 ratio with the Dummy load at the
antenna and the S\VR indicator at the
transmitter, it is reasonable to assume it is
correctlv 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 stiU 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

Fig. 2. (A) Basic form of Gamma match and (B )
Delta match.

S801N6
SHORT

cording to the dimensions outlined in an
article or antenna manual, the next step
is to adj ust 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
usuall y 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.

Correc t 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 he 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 \ViII oc
cur a t the transmitter site and usually will
appear better than the actual situation at
the feed point of the antenna . Secondly, you
\,,'iII want to be in a position to observe
the readings on the S\VR meter as you are
making the adjustments in the matching de
vice. Therefore, you will need a S\VR 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 accep table.

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
hue 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 he 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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Gamma section are such that its length is
from '10 to '16 of a wavelength and the
spacing between sections is lho to %0 of a
wavelength with the maximum value of the
series capacitor in pF being 7 times the
wavelength in meters.

The adjustment now de pen d s 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.

2. 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
S\VR 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
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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 using
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
SVVR. The procedure is time consuming and
tedious, however, and spare coaxial cable
should be allowed in the event that, on the
Hrst try, too much of the center conductor
is cut awav. 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

816 679 ·3127
213 477-6701
714 772·9200

•

CALL DIR ECT • • • USE AREA COD E

Basic package No. HR-1

° Tristao CZ-337 New concept 40 ft.
crank-up tower wImast
CDR TR-44 rotator
100 ft . RG-58 A/U Coax
100 ft. Control cable
Complete with one of t he 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

Butler , Missouri, 64730
11240 W. Olympic, Los Angeles, Calif.. 90064
93 1 N. Eudid, Ana heim, Calif. , 92801

Any knowledgeable DX'er will tell
you the secret is in the antenna. For
over a year Henry Radio has provid 
ed an excit ing beam antenna pack
age program allowing the average
amateur to own an efficient, and
unbelievably econom ical antenna
package ... pre-engineered, pre
matched and pre-packaged . to suit
his pocketbook and requ irements.
NOW! Th is world famo us antenna
program moves forward. NOW!
You can have the antenna of your
choice at the same incredible saving.

Basic package No. HR-2 Basic package No. HR-3
° Tristao CZ-454 New Concept 60 ft. ° Tristao CZ-454 New Concept 60 ft.
crank-up tower w/mast crank-up tower w/mast
CDR TR-44 rotator CDR Ham- M rotator
100 ft. RG-58 A/U Coax 100 ft. RG·8/U Coax
100 ft. Control cable 100 ft. Control cable

Complete wit h one of the following: Complete with one of the following:
Hy-Gain TH-3 Jr. antenna $480.00 Hy-Gain TH-3 Mk 3 antenna $560.00
Hy-Gain TH·2 Mk 3 antenna $480.00 Hy-Gain 204 BA antenna $565.00
Hy-Gain DB 10-15A antenna $480.00 Hy-Gain 402 BA antenna $575.00
Hy-Gain 203BA antenna $485.00 Hy-Gain TH-6 OJ()( antenna $590.00
Hy-Gain TH-3 Mk 3 antenna $520.00 Hy-Gain OB-24B antenna $620.00
A savings of approximately $90.00 A savings of approximately $120.00

° Free sta nding tower $10.00 extra

AI/ complete packages are priced freight prepaid to your door in the continental
u.s.A. Substitutions m ay be made . . . write for prices. And remember, you can
buy on time. You can tra de your used transmitter or receiver. You can rely on
Henry Radio to supply the fin est equipm ent and the best value.

"World's Largest Distribu tor o f Amateur Radio Equipment"
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- Exceptionally compact-only
81h" high , 12%" wide and 17" deep-the

GSB 201 lends itself readily to table
top mounting.

• 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·transm itter use without
internal modification.

• Plus many, many more features.
AMATEUR NET $375.00

Also available: GSB 201 MK II - ern
ploys four type 811A economical triodes
for 1500 watt P.E.P, input,
AMATEUR NET $325.00

See your favorite distributor
- Write for brochure

GONSETO ANOTHER DIVISION OF AEROTRON. INCORPORATED
P. O. Box 6527 / Raleigh, North Carolina 27608

mcnt, 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 e lements.

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 'Vest, but an iron curtain of Western
u.s. stations to the East. There, forward
gain was important. In Colorado, where QR~1

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 app roach to ef
ficiency. In many cases, the loss of a db
or two in forward ga in 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 readin g taken . Here is where
the second person can be utilized to take
the readings. However, I have found good
results using a pair of good binoculars or
even a telescope to make the readin gs 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 b e 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 b e



broad, but should show a definite r ise 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 faci ng the field strength meter. The
reflector element should be adjusted for a
minimum dip on the field strength meter.
This dip should b e quite sbarp as small
changes are made on the reflector length.
The d irec tor should b e then adj usted for a
null on the field strengtb indicator. T his
adjustment will be much b roader 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 fi rst ad-

•
justed for maximum forward gain (fi rst
adjusting the director nearest the driven
element) then the beam is turned 180' and
the reflector is adjusted for minimum field
strength readi ng. 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 QR~I radiated on
the given band. Use only the amount of
power required to produce adequate read
ings. If 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
clement S\VR again, especially if the trans
mission line has been removed from the
heam at any time. Unless the parasitic ele
ments have been changed drastically, there
should be no significant change in SW R. It
may have improved somcwhat in the proc
ess. However, a fina l 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. 1 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
hoom and make the other tests. This is
minor, I assure you, but if you are looking
for that last db of efficiency, it can mean
a JND (just noticeable difference).

. .. W IEMV

Enjoy World renown TELREX performance,
value and durability I Send for PL6B tech. data
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cessories, etc. etc.
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D. A. Hoover W9VEY
401 East Wood Street
Hillsboro, Ill inois 62049

Does Your Linear Need Help?

SWINGING
866A CHOKE ' 0

1·< '''"''r- -- -- ---, t :,MP.
~OOOJ"l., 20W , r s.

~

: HlOH v..*
CAP S.

NORMALLY , : ~mnA CLOSED ,
RELAY I

'*'I
I,

'*'L I---, - - - -- "
<: PANEL

~rNOU.'TOGGLE METER L..
SWITCH SHUNT ::;:::

Fig. 1. M odificat ion shown within dashed lines
prevents qu ick inrush of charging current to ca
pacitors. This reduces strain on fuses and mercury
vapor rectifiers. Also good for semi-conductor rec
tifiers.

PLATE
XFMR

:J

.. .W9VEY

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 thc 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
entlv wired in the circuit. \ Vhether 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.
\Vhen 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 /lash, no thump, and no
blown fu se.

After opening the modification switch,
you're all set to call and work that DX
sta tion, so ge t after it!

~
y' ,
• •

-

Has your linear sta rted blowing fuses
when you turn the plate switch on to tune
up? Or maybe the mercury-vapor tubes in
side are frequently Hashing 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
/lashing, 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 supp ly 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 won't do the mer
cury vapor tubes a bit of good. And the
jarring thump of the transformer may
shake you up so much that you miss that
choice DX station who just called CQ on
the frequency where you're listening.

The fil ter 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

Mockup 0/ the modification. Plate supply ground
return contains a 5000 ohm resistor, shunted by the
normally closed relay contacts.

•

•
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HOWARD W. SAMS BOOKS FOR THE AMATEUR
Amateur Radio Construction Projects

by Charles Caringella, W6NJV. Shows how to bu ild
novice transmi tters, converters, all-band phone-ow
transmitter, and others. Provides detai led , easy-to
foll ow bui ldin g and ope rat ing ins tructi ons. 136 pages.
20045, only •• , .• •• .• .. . .• , • •.••.•. .• . .•.....•.$3.25

Ham Antenna Construction Projects (2nd Ed .)
by J . A. Stanley. Practical gu ide to custom-bu ild ing
your own antennas; descri bes all types of arrays, in
stallation, tu ning up and testi ng; shows you how to
make the best use of antenna power. 160 pages .
20654, only .. •. . •. . • • • • •. . .. . •.. ... • .. . . . • • . • •$3.95

1D1 Easy Ham Radio Projects
by Robert M. Brown & Tom Kneite l . A se lection of easy
to-bu i ld , inexpen sive ci rc ui ts lor a variety of worthwhile
ham devices. Provides brief desc ript ions , construct io n
hin ts, diagrams, and parts lists; includes substitut ion
guide appendix . 160 pages . 20674, only . . . . . . • . .$3.95

Transistor Transmitters for the Amateur
by Dona ld L. Stoner, W6TNS. Shows how to build sol id
state c rysta l checker/cal ibra tor, low-power cw xm itler
and eight othe r trans istorized projects. 128 pages.
20450, only .. • • • •. ••. •• • •. • •. • .• • , . • • , . • . . • • • •$3.25

So Vou Want to Be a Ham (4th Ed.)
by Robert Hertzberg, W2DJJ. Completely revised to in
c lude informa ti on on the incentive licen sing. This is th e
book to have to learn about amateu r radio, ham eq uip
ment, operati ng procedu res, and how to pass the FCC
exam. 192 pages. 20607, on ly . • , • . , • • • , • • , • . • , . $4,50

ABC's of Ham Radio (Jrd Ed.)
by Howard S. Pyle, W70E. Enlarged and updated to in
clude all th e study mate ri al requi red to obtain the
nc vrce-c teee license. Covers latest FCC regu lations,
incl ud ing new in centive licensing provisions. 144 pag es.
20638, on ly •••. • . . • . . •. . ••• •••• •• , • • • . . •. . • • . . $2.95

Amateur Radio Mobile Handbook
by Charles Caringella, W6NJV. Provi des co mplete
info rmation for going mobi le . Explains c i rcui try and
construction of comm ercially bul it mobi le amateur
equ ipment. Shows how to bu i ld mobile conve rte rs, trans
mitte rs, transceivers, and modulato rs, etc . 176 pages.
20035, only . •..•.••• . .•.•• .•• . • • . •• .••. , •. , ••• $3.50

Amateur Radio Antennas (2nd Ed.)
by Harry D. Hooton, W6TYH . Provides full detai ls on
th eory, design, construction, and appli ca ti on of anten
nas. Te ll s how to select the beet -antenna system for
optimum perfo rmance. 176 pages. 20611, only • .•• $3.95

Practical Ham Radio Projects
by Charles Caringella, W6NJ V. Includ es ci rcuit d ia
grams, parts l ists, and deta iled instruc tions for building
12 uni que and useful ham shack devices at the rawest
possible cost (no item exceeds $50) . 128 pages.
20042, only , . • , . • •. • •. • •.• • . . . . • . • .. • . $2.95

Transistorized Amateur Radio Projects
by Charles Caringella, W6NJV. Presents a co mple te
selec tion 01 transistorized ham radio construction
projects for the beg inner as well as advanced amateur.
Includes several prtnted-ct rcuu board projects and the
ne gatives for etchi ng them. 140 pages.
20570, on ly , • . • . • • . • • • • • • • • • • • •• . • • . • • . , •• , • • •$3.50

Famous Editors & Engineers Books

1nH EDITION OF THE FAMOUS

Radio Handbook

Advanced & Extra-Class Amateur license Handbook
by Howard S. Pyle , W70E. Provides all the informat ion
you need to obtain your advanced-or exi ra-cl ass
li cense . Makes preparation for these lop licenses fa r
easie r for present holders of lower l icenses. Includes
sam ple questions for each exam. 192 pages.
20649 , only ... • ... •. •. .• .... .•. •....•.. ...... •$3.95

General-Class Amateur License Hand book
by Howard S. Pyle , W70E. A complete guide, in cl ud ing
typical FCC test questi ons and answers, to help you
prepare for the Technic ian , Conditional, or General
Class radio exam. 144 pages. 20639, only ..• ..•. $3.25

Build ing Your Amateur Radio Novice Station
by Howard S. Pyle, W70 E. Provides complete, easy-to
follow constructi on details fo r build ing an tnexpenetve
transmitter and receiver, plus severa l valuab le acces
so ry items. for Novice or GE!nera l Class operation. 128
pages . 20050, only •• .• . .• . . . • . . . • . • . .• . •• • • . • .$3.75

International Code Training System
by International Teaching Systems, Inc. Spec ial pro
grammed charts and 33V3 -rpm reco rdings help you re
ce ive at 2·3 wpm in just a few minutes. You'll be receiv
ing and send ing up to 22 wp m with less than an hour
of recorded instruction. 96 pages; 6 record sides.
20138, only .•• .• . . • ••.. •.• .. • . •• . .•••• •• •. .••. $7.50

Tell s how to de sign, build , and
operate latest types of ama
teur transmitte rs, receivers,
transce ivers , and ampl ifie rs.
Provides extensive , simp lified
theo ry on practica lly eve ry
phase of radio . All original
data , up-to-date, complete , 848 pages .
EE·167, only • . . • . • • • . . • . . • • . • • . . • • • • • • • • • • • . . $12.95

The VH F Amateur
by Robert M. Brown, K2ZSQIW9HBF. Comp letely 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 inte rest
to both o ld and new vhf men. 160 pages.
EE·65060, only $4. 50

Commercial Radiotelephone License
Q&A Study Guide

by Woodrow Smith & Rober t Welborn. Inval uable prep
aration for the exams. Questions cover f irst four ele
ments of the radiotelephone li cen se exam. An swers
are detailed and comprehens ive. 272 pages.
EE.031 , only • . . . . .• . .• . .• . . • . •• . • . . . •• • . • • • . •• $6. 95

Single Sideband: Theory and Practice
by Harry D. Hooton, W6TYH. The one-sou rce gu id e to
ssb, covering origin and principles, derivat ion of ssb
signals, carrie r-suppression tec hniques, sideband se
lection, and a complete analysis of ssb equipment. 388
pages . EE·350, only . . • . • . . . . . . . • . . • . • • . . • . • • . • •$6.95

Transistor Radio Handbook
by Donald L. Stoner, W6TNS & Lester A. Earnshaw,
ZL1AAX. Covers the use of trans istori zed com mun ica
tions equipment for amateur and comme rcial ap plica
tions . Provides simpli f ied theory, pl us practical con
struction pro jects fo r solid-state equipment. 180 pages.
EE·044, only • • • •. . • . . • .. •••• •• . •• . •.. •.••.•.•. $5.00

Amateur Radio Incentive ' Licensing Study Guide
by Robert M. Brown , K2ZSQ/W9HBF and Tom Kn eltel,
K2AES. Fully explains the new incentive l icensi ng
which affects both newcomers and old-timers. Covers
all the new FCC Regulations and band allocations.
tncruoes sample exams fo r Novice, Tech nician, Con 
dit ional , and General-Class licensing. 160 pages.
EE·050, only . . ...... ..... . . . • •...• .•..•••• • . , .$2 .75
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Some Thoughts on

Voltage Control
Murray Ronald VE4RE
Box 974
Brandon, Manitoba
Canada

Fig. 1 Boost/Bu ck syst em 0/ voltage control. VI
and Vs must be 0/ same frequency sine-wave
output to preserve.
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Fig. 3. Practical " Boostt Burk" manual voltage con
troller.

,-----,
1 I

regulators for field day use, the series volt
age being derived from a step-clown trans
former whose primary is paralleled with the
nc 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

-- =-->
I

VECTOR FORMULA- -Vout= v,,.+V•• rl..
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VOLTAG E Va-I
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9
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An earlier article! by Jim Kyle, concerning
adjustment 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
dencv to confuse it with the system of

• •

Fig. 2. The boost-buck system explained in
Fig. 1 is often used in small line voltage

used to vary the output volta ge of a de
supply of the transformer type. Basically
then, if a secondary winding is connected
with the transformer primary in "series
aiding" the Hux density due to the primary
current tends to be greater. This translates
into increased voltage induced in any other
windings . Conversely, the flux density would
decrease should the two windings be con
nected in a "series-opposing" fashion. Fig. 5
diagrams a de power supply which employs
this technique.

..,,,
aOE

!
I II~ OUT

I I~
VO LT

AC

Y"- LlltE

II).

Fig. 2. The "Series.Aidingj Series-Opposing" sys
t ern.
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----
Fig. 4. Variable "Boost/Buck" system with neon
bulb indicator. Adjust R so that bulb fir es at de
sired voltage setting, BANDIT 2000C

• 2000 watts PEP •
• Five bands •
• Kit form.
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LINEAR AMPLIFIER
by Hunter

HUNTER SALES INC.
lox IIZ8A University Station

Des Moines. Iowa 50311
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These methods of voltage control arc very
desirable in cases where load requirements
arc variable. They arc much preferab le to
a series dropping resistor since, not only
can they adjust up or down. they consume
very little real power and only slightly affect
voltage regulation.

Refere nce

1 K il" , A. /I .-to l'"olt bQI , i s , O('/ obtr 1 966 .
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Fig. o . Flexible de plate supply using a TV power transformer with m ultiple filament windings.
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Zoom Lens

Tl',el'ls!on rens • e.ement . roared ector corrected black anollized
form Ing mount adjustable Iris from .I<'1. 9 - r'~ 2 Letca z Canoon
threaded mount fast speed l<'l.~l. Focal tenatn -1 .mm Brand new
lens Imported. An unhea rd of nrtce rcr a lens of this QUl'!.lity. l'-~e

on reur Iumm camera cr aamm Lelca yCannon. Acts as :!X Tel'" on
16111 111 CIIUera. (;;:3~OO-L",us, $l9.!.!5: .::38IJI-)Iouutiug F'Ianee.
~ :! . OO ) ............... . ............. .•..................... $19.95
;;:3FO:!-.Adaptl'r to "C" $3.50
B ey ALL THREE ITDIS A X D s.wn $21,95

Page after Page of Values like These .. •
are listed in our cata log 967AI. If you have mislaid your copy, a new o ne will be mailed upon request. W ith
the exception of flye r 968MI we .... Ill not have a new catalog available until the Spring of 1969. WATCH FO R ITI
Occasional flyers o nly. •

THE DENSON ELECTRONICS CORP.
ROCKVILLE, CONNECTICUT 06066 Area code 203 /875-5198 POST OFFICE BOX 85

Woll l'nsak n.s neraee Zoom lens 9-30rnm. Xo Iris. Focus
Ing mount 6 ft.-Inf. Ratio 3.3:1. Flat 3 screw mounting.
P rice $9.95. ;;:3970 "XOI 'C' ) Iount. "
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R . E. Barrington, W6JDD
1087 Hewitt Drive,
San Carlos. California

Solid State Monitoring
Or . . . Here's Looking at You!
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«se tHr IF AMPI

Fig. 1. The pre-wired circuit 01 The module.
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The Heathkit Model 5B-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 sta tions 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 applicat ion 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
fi er . In the cost of the SB-6ID this is a
vacuum tube stage employing a 6EW 6. The
input resistance is lOOk ohms.

\Vhen the application is to a transistorized
if stage with its lower signal level and lower
impedance, the resultant picture on the scope

26

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-H, 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;
dc requirements only 2 mils at 6 volts.

\ Vith various manufacturers hinting at
new solid sta te receivers or transceivers on
the horizon, the 8902-B may b e a very handy
gadget to know about. Right now any owner
of an SBE 34 or 33 transceiver who has
ever at tempted to monitor received signals
on an 5B-610 has quickly found out it just
won't work ... at least, not without mod i
fication. Hut the Miller 8902-B module pro
vides a made to order solution.

F ig. 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 58 ·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-

13 MAGAZINE
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point is at ground potential during transit,
effect ively ki l lin~ the passage of a 456 kHz
if signu] through the little Miller module.

Terminal 7 of the 8909-B normally sup
phs audio output where required in receiver
building b lock type appl ications. For the
monitoring applicat ion described in this ur
tide the unit is easily modiRed as indicated
by the rf output lead shown in F ig. 2. A
new terminal is created for this lead bv
bringing alit a small wire from the input
side of the diode. This rnav 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 ... trv it. You'll add new mean-•

ing to the words, "Here's looking at you"!
.. . W6JJD

~~") ~~~ x..~ ~C'{ ")
C<fJ,?~0C~ ~\~~~~~~~~~~~\)~~~~

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

MTO STRAP

----'------

..0 LUG ..

MILLER etOlZ1I , .-
If' MOWLE ............ ,,,

nO: LI,,

Fig. 2. Simple M ounting Method.

mg strap clamped under the existing screw
ed in mounting feet for audio choke L-l )
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 circui t is accom
plished at a point under the circuit board
where the collector of the 456 kHz if am
plifier Q-G is connected to the high side of
the receive path inp ut winding of 456 kHz
if coupling transformer T-2. F airly heavy
coupling ( 200 p.p.F or so) is required if
maximum picture height is desired. It is
possible to obtain this however, and com
p enusate for the detuning eect by retuning
the slug of T-2 fo r maxim um 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.

M a rry of today's 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 b ila
teral if stage would continue to provide a
signal on transmit. This would be applied
to the vertica l amplifier of the SB-61O, super
imposing a signal on top of the energy being
picked up from your own transmitter for
the monitoring of your 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 b us on receive.
The solid sta te switching of an SBE-33 or
34 does th is by providing a p lus 12 volt
bus from the co llector of switching tran
sistor Q-16 in the receive mode. The same
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R. W. MeDonoU!. K5WOR
4502 Abbott, Apt. 206
Dallas, Texas 75205

The 2 M eter Transistor
Transmitter Plus One

With the present popularity of both 6~1

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 reliability.

The hasic circuit was more or less a copy
of the 250 row transmitter circuit which ap
peared in the T. I. Dalcom Booklet. Un
fortunately, 250 row is not of much use,
that is unless you want a walkie talkie. \Vith
th e 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 Ql is a Pierce with Ll
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 Ll.

The phase modulator is fairly straight for
ward. Here an ordinary A~1 signal is com
bined with a somewhat larger unmodulated
carrier which is shifted in phase by 90 0

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

28

~•, ,,
• •. ~• ,

- 'J:.. t-
o, •, <

1

•

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 wh ich 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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Fig. 2. Thr ee audio preamp methods depending on
eit her A or B may be used for a crystal mike.

the type 01 mike used . Cis /or a carbon mike, and

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 Tr 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
triplet, is constructed in its own compart
ment. The use of V4 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 1 guess that doesn't leave m uch!
The shields are used not only as shields but
also to give locations to make good short
ground connectons. Johnson miniature vari
ables capaci tors ( 160- 130) were used
th roughout excep t 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 unit. If the coax is
longer, the ARCO Trimmer in the collector
of Q9 may have to be a bit larger or L7

smaller. 1£ the final is not going to b e 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 Ql
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 TlS45 which
sells for around $.60 new. The best tran
sistor tried was the 2N2369 costing $2.40.

Fig. 3. 1/ the fin al is not going to be used , this
circuit can be used to match a 50 ohm load.

But the "silect" T1S48 costs only $.64. All
things being equal the 2N708/TlS45 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 b e preferred,
here again most of the bargain FET's will
work fin e.

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 (1 60
lO4 ) . The grid coil is series tuned with the
link tightly wnund 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 h ave
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 unv of the 2NI 048, 49,
50 can be hought for ~ 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 GOO and rf indicator,
such as a wattmeter, or wavemeter, the tune
up is pretty simple . Never operate the iran-

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 tbe watt
meter or load. These will have to be re
peaked a co uple of times. The bias to the
6 146 can be remoced. and a 0-5 rnA meter
can be used from the 22K resistor to ground
to indicate grid current. \ Vith all stages
peaked the grid current should be around
2.5 to 3.0 rnA. The plate current should be
around 150 rnA at 400 volts . Tbe screen
voltage should be approximately 190 volts.
The 28 volt current is around 125 rnA ; the
12 volt current is around 100 m.A. 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 F ig 3C; and Fig. 3A or B faI'
a crystal or ceramic mike. The unit here is
being used on 143.950 M Hz ~IARS.

... K5WOR
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The Yasme World-Wide

DX-peditions
The YASME Foundation
P.O. Box 2025
Castro Valley, California

•

• ,
•

•

YASME II, symbolically displaying " DX · 73" on
its main sail.

The YAS~ I E 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 YAS~IE means a ship; to others it
stands for a mysterious group of rich ama
teurs; but to th e 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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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 co untries with only one or two radio
amateurs. A DX-pedition to such areas is
th e only way of permitting large numbers
of hams to contact them. In addit ion. the
DX-pedit ion 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
lip a radio station so that other hams would
have their first contact with that place. Un
til 1954, however, these trips or "DXcpedi
tions" consisted of hams who made these
trips for a weekend or at the most for a
fairly limited period of time. The YAS~IE

DX-pedit ions are the first DX-peditions in
th e world to make such trips on a regular,
cont inuing 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 sa il
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 sma ll 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 YAS~IE 1 and
YAS~IE II and had innumerable excit ing 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, Dun
ny's wife told him that he must choose the
DX-pedition or her. Danny chose married
life and stopped his travel s. Danny wrote
a I ,OOO,OOO-word book on hi s many hun
dreds of thrilling incidents such as the fol
lowing, written by Danny describing the dis
aster of YAS~IE II which occurred immedi
ately after he departed from St. Vincent
Islands where he had operated around the
clock for severa l days as VP2SW.

"The first grinding crash awoke me in
stantly. 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.
Jnmping out of the cockpit, 1 threw the
engine astern , opening the throttle wide.
A mad rush a long 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 cas t 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 YAS~IE,
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 .

YAS~IE 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 IIp in the engine.
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Danny Wei! operated from G7DW/ mm, VP2VB,
KZSWD, F08AN, VRIB, VK9TW, VR4AA,
CRJOAIJ, YV0AB, VP2KF, VP2AY, VP2MX,
VI'2Kf"A , VP2DW, VP2LIf' , VP2S W, "P2GDIf' ,
V1'4DIf' , 1'1'71 '8, VPSf'B. HK0AA , HC8VB,
ZKIBY, Z.116AIf' , I'R2EO. F W8D W.

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

The first rock slid out of sight into the
seething spray. For those few moments,
my hopes rose. She was coming off slowly
hut surely. Something was amiss. An un
dcrcurrent of fear pushed itself up into
my feelings of elat ion . 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 st ruck. YAS~IE 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 itself
apart; then, the engine stopped.

The rudder had been smashed and
jammed the propeller. A deathly silence
pervaded, b roken only by the breaking
seas as YASME was swept b ack onto the
rocks. \Vithout power or steerage, she
was helpless and I knew her time was
limited.

With a superhuman effort, I threw the
dinghy over the side. 1 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.
\Vithin 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 surf, my
hopes vanished with them .

I ran below and fi red up the rig. I had
done my best to save YAS~IE and now it
W,IS time to save me. Hanging onto the
lurching cabin door, I anxiously awaited
the wann~up period . . . . the seconds
seemed like hours . It was tuned on 711Hz
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 w ater. YASME
was holed.

I had a choice. Drowning or electrocu
tion . YASME was takin g w ater fast. I
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 he 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, ond Iris Colvin, W6DOD,
operated from KG6SZ, 1f' 6KG/KG6, KC6SZ,
KG6SZ/KC6, KX6S Z, VR IZ, GDSA CH/W6KG,
GDSACI/ If' 86QEI', GCSACI/ W86QEP, GCSACH/
1f'6KG, ln2AX, CT3AU, CT2 Y A, 6W8CD, STSKG,
ZD31, 9LlKG, SL2KG, T Y2KG, SVI KG, 9GIKG,
TU2CA . (photo by EL2N A).
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Dick J/ cKercher. W0 ,llLY, operated from W0
MLY/TJ8, / TL8, / TNB, / TZB, / TR B, TY2MY,
SV4MY.

but realized that recriminations wouldn't
help. I had to ac t. I had to do something
. . . hut what?

I clambered out on deck and watched
YAS},!E being forced high onto the rocks.
Every crash bit deep into my body like
a knife being inserted and twisted. I
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 w orth 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 yet, it seemed so utter
ly crazy to let all that gear be lost. The
old brain box started clicking into high
gea r, 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 jerkin g and swaying
of the boat, coupled with surging seas, it
proved an impossible task. I tried to pull
myself up. My body hanging full 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. \ Vith 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 fee l 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 fun ds to get another boat

and new radio equipment for Danny after
experiences such as just described , a group
of influen tial hams interested in DX founded
the YASME FOUNDATION in 1960 . Th is
is a nonprofi t 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
D ick McKercher, W 0 MLY, to seven rare
co untries 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 feel no one in amateur radio
should ever send money to help a DXcpedi
tion, while others feel a small donation is
more than justified. In any case, the D irec
tors of YASME fou nd that in order to keep
DX-peditions such as Danny Well's going
they had to put a lot of their own money
into the Found ation , This became a dis
couraging and expensive procedure and the
D irec tors 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 fi nancial responsibility.

In 1965, Lloyd Colvin, W6KG, and Iris
Colvin, W6DOD, retired from business and
went on a sustained DX-pedition under spon
sorship of the YASME Foundation. All travel
and equipment expenses were paid by Lloyd
and Iris, with the YASME Foundation tak
ing ca re of QSLing an d p uh licity.

D uring 1965, 1966, and 1967, Lloyd an d
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 YAS~lE sponsor
ship.

D uring the DX-peditions made by Lloyd
and Iris, some donations have 'been received
by the YASME Foundation. Ahout 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
men t will be loaned to amateurs approved
by the Foundation who arc going on
D X-peditions, and who agree that the con
fi rmation cards, or QSLs issued for con
tacts with said DX-peditions will give
prin ted ac k nowle dg me n t to YASME
F OUNDATION for supplying the equip
ment used, and further providing that
said amateurs using said equipment will
fi rs t sign a written agreement to return
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USED MODEL 501 TV CAMERAS

.,
" " " " ,

<;
MADE 4'

IN U.S .A.

$160.00 FOB Hollis

Each month w e have a lim ited n umber of
used T V cameras which we m ake a vailable t o
hams at greatly reduced p rices. The se cameras
w e r e rented out for t empo r a ry surveilla nce
jobs on construction s ites, cou n ty fairs , c on 
ven tions etc. A ll h a v e been checked out a n d
a r e guaranteed fo r 90 d a y s. Complete with
v idicon a nd lens .

Used Model 501 sale pric:ed
$160.00 FOB Hollis

Don't d ela y . On ly a ' few u sed cam e r a s are
available each month. F or specificat ion s send
fo r our illustra t ed catalog.

said equipment immediately upon comple
tion of the DX-pedition in good condition,
reasonable wear and tear excepted."
Anyone desiring to usc such equipmen t

for a Dx-pedttion, under the sponsorship of
the YASM E Foundation, is invited to write
to the Foundation .

This article would not be complete with
out paying tribute to the Directors of the
YAS~IE Foundation, most of whom have
been associated with it since the early DX
peditions made by Danny W eil, and all of
whom have devoted much time, energy and
money to furth er DX. The present D irectors
are Danny \Veil (now a U.S. citizen, living
in Texas); Bob Vallio, W6RGG (QSL man
ager and the hardest working man in the
organization ); T om Taormina, \VA5LES
(publicity director and Editor of the West
Gulf DX Bulletin ) ; Ed Peck, W6LDD;
Cha rles Biddle. W6GN; Golden Fuller,
W8EWS; Hal Sears, K5JLQ; Jack Drud ge
Coates, G2DC; and Dick Spenceley, KV4AA.

VANGUARD LABS
Dept. H. 196-23 Jamaica Ave., Hollis. N.Y. 11423

••••••••••••••••••••••••
HATRY ELECTRONICS
500 Ledyard St ., Hartford , Conn. 06114

(J Block hst of Wethersfield AVf~. off
Airport Rd., Rta 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 .19

In 100 ft . interconnected coils
18 Copperweld. Pe r 100 feet $ 1.09
14 Copperweld. Per 100 feet .......... ...... 2.74
12 Copperweld. Per 100 feet . . . . . . . . . .. . . . . . 3.79
14 Copper-So.Id. Pe r 100 feet....... ........ . 3.95
12 Copper-Solid. Per 100 feet.. .. ............ 5.26
Times T4--50 l /Loss BU. Per foot............. .18
Times T5-50 L' Lcss 58U. Per foot..... ...... . .10
Times Solid Sheath Alumafoam in stock
Kits w ith connectors 50 / 100 ft
Glass Line-g uy wire. Per 100 fee t 500 Ibs Te st 3.52
Glass Line-guy wire . Per 100 fee t 1000 Ibs Test 5.27
Hv-Galn Balun. Each 14.95
W2AU Be.vn. Each 12.95
Blitz Bugs. Each........................... . 4.95

(Ccmad ian Amateurs Send U.S. Funds O nly)
F.o .b. Hartf ord

Please Include Postage

•
CONNECTICUT'S OI,D EST llAM STORE

••••••••••••••••••••••••
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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 useful advance
ment tool, also. Here is an example. Sams
has just published a four volume set of
books on transistor fund amentals. Their set
covers the whole range from basic ideas
(which should be reviewed, and not too
rarely ), through special circuits.

The four hooks are titled Basic Semicon
du ctors and Circuit Principles, Baric Tran
sistor Circuits, Electronic Equipment Cir
cults, and finally Digital and Special Circui ts.
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 abou t.

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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o desk d od

o name plate

o tape recorder
o travel dod radio
o dock am/fm

Nam e & call .

Ad d ress .

City & State Zip .

SPECIAL $2 pp

CASETTE TAPE RECORDER
After testing is dozen different mekes of cessette

te pe recorde rs we found that t he Va liant wa s by
far the easiest to use. The fidelity is good an d the
push button system outstand in g . Has battery level
mete r, record inq leve l mete r, jec k fo r feed ing h i~fi

or tv, opere tes from switc h o n mi ke . Grea t for re
co rd inq DX contacts, fr iends, at the movies, parties ,
unusu e l accen ts an d thi nq s like t hat. On ce you try
it yo u will b e usi nq it li ke a ca mera . Check this
p rice anywhe re, i t is is lulu !

SPECIAL, ONLY $33.00 pp

24 HOUR CALENDAR CLOCK
This clod reads out the dev. date and time in
le rqe. easy to read numbe rs. No ne of that littl e
tiny numbe r b usiness for your shac k. Se t this up
on G MT and neve r make a mista ke eqein on log 
gin q t ime and date. B"x3Ih"x3 Ih ", brushed aluminum
case. Synchronous self-sfertinq moveme nt , 110 v 60
cycles. Meke your opere t inq des k look outs te ndin q
with this new type of clock.

SPECIAL $49.50 pp

TRAVEL·CLOCK RADIO

RED LINE, Jaffrey, N.H. 03452
Please send postpaid the following;
check enclosed.

Eig ht trensistc r clock redio, complete with clock.
radio ele rm. end slumbe r setting! Wei g hs less tha n
1112 pounds. G reat gift fo r a traveling frie nd or
relative. Or you rself. Ee rpbc ne for p rivate listen 
ing, if you like. Batte ri es included .

SPECIAL ONLY $24.00 pp

AM·FM DIGITAL CLOCK RADIO
He re is somethinq en ti re ly new in clock redios ,

<'l diqi te! dock plus a very sensit ive A M -FM with
A FC radio. This is th e first d igi ta l clock redio ever
imported into t he U.S . The rad io is all solid state ,
of cou rse. Th is ma kes a wonderfu l rad io for the
bedroom. Price dock AM.FM radios, even in th e
be rqein fliers, an d notice the ernezlnq low price for
this one.

SPECIAL ONLY $38.00 pp

DESK NAME PLATE
Your name and cal lan a beautifu l des k p late might
normally cost you a round $1 0. These pla tes a re we l
nut q reined and are available with up to 20 lel te rs
and spaces. You can have yo ur full nam e or your
first na me an d ca ll. Imm ediate de livery on all o rders.
10" lonq by a bo ut I" high . Identify your station
with one of t hese p lates.

....------------------------
I

r--
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The LC Power Reducer

Fig. 1 Basic circuit 0/ the IC power reducer.

John Schultz W2EEY/ 1
4() Rossie St.
Mystic, Conn. 06355

POW,"
OJTPUT

c

L

II {EQUAL. TO TIIANSMISSlOfC
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power reducer. The two reactances form a
power divider and the ratio of their val ues
determ ines how much of the input power
Haws into the dummy load and how much
power flows into the output load. \ Vhen 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
arc set up to accomplish. If the circuit is
redrawn, as in F ig. 2, its operation may
be clearer. At any particular frequency, the
circui t is that of a simple voltage divider
network. Note that since both the dummy
load and actual load resistances are equal,
they can actually he 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 form ulae (sub
st itute 70 for the 50 values shown if a 70
ohm coaxial system is used instead of a 50
ohm system).

Basic Circuit

F ig. 1 shows the basic circuit of the

Reducing the power output of a trans
mitter or exciter while still having it work
into the same load conditions as under fu ll
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 exci ter: for test purposes, to pro
vide the proper drive level for hi gh-power
linears, to reduce QR~ [ 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 hand. Perhaps the most outstanding
fea ture of the circuit is that it uses only
one resistor- a 50 ohm unit (for 50 ohm
coaxial lines) which may, in fact, he the
regular stat ion 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 fi nd, but they allow
only one fixed value of power reduction.
Certainly. they represent a very expensive
item when a power reducer is des ired 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 b een
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 fina l stage
as though the exciter were operating at fu ll
power output.
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Xc

X (in series with dummy load )

(the actual capacitor and inductor cannot
be simp ly exchanged ). An inductor in the
dummy load leg would have 15 ohms reac
tance and a value of 0.6 I'H. The capacitor
in the outp ut 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 p ower reduction are shown in Fig. 3.

If 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 wa tts at
30 ~IHz. 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 I'H.
If an inductor is used in the dummy load
leg and a capacitor in the output leg, the
values are .08 I'H and 30 pF.

-,-----r
(LOADI OUTPUT

. J

ohms

Fig. 2 The eq uivalent of Fig. 1 at any particular
frequency is a simple divider network. Both reo
sistances are th e same ialue,

ec

Fig. 3 Both circuits shown achieve a 10 to 1
power reduction ratio at 4 MHz. The method of
determ ining th e inductor and capacitor values is
explained in the t ext.

c.....

......I p" - h
- , P OrT X uO 0 ms

x (in series with output load )

Note that no signs arc 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 (output) = J~~O x 50 = 165 ohms

L H = 159000X )
I' f (MHz).

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

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
produci ng 15 ohms at 4 MHz (or calculated

1590 x 10'
from the formula (p F = f (~lc ) X ) which

is 3,000 pF. The output leg must then con
tain an inductive reactance of 165 ohms at
4 MHz which is 5.4 I'H.

X (d ummy) =
50

I 500
Y 50

15 ohms
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 I\lHz example given,
the circuit option which produced an 0.91'H
inductor would certainly be less cri tical to
construct than that producing an 0 .08 ,uH
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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Amphenol's Color
Commander Generator

Service oriented amateurs will be 111

terested in Amphenol's new color bar gen
erator. Priced at $139.50, it generates a set
of nine assorted patterns for adjustment of
centering, convergence, and other service
controls .of any co lor TV set.

Patterns consist of a single vertical or a
single horizontal crossbar or the two corn
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 Hunker-Ramo Cor
poration, 2875 South 25th AV0., Broadview,
Ill. 60153.

inductor if a large amount of input power
is being reduced to a low value. The en
padtor 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 variety 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 . . .. \ V2E EY

Prices and Quality have
never been better

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

The price: (distributor cost)
Hitachi 7735·A vidicon •......................... $34.50
Toshiba 7038-H vidicon $29.50
Hitachi separate mesh vidicon 8 507 $74.50
Replacement vidicon for

Sony and Panasonic 7262 $29.50

All vidicons sold in lots of 5 (10% more for
le sser quanti ties). Act today. Th ese prices
apply fo r a limited period . Write for GBC's free
Encyclopedia at eerv equipment.

GBC Closed Circuit TV Corp' I.p;;;~r;wj~;:;;.
74 Fjfth Avenue. N.V. 10011

(212) 989-4433
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* 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 * 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 * Up-to-date
circuitry using integrated circuits for first IF amplifier,
second mixer, 455 kHz amplifier, 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.

JANUARY 1969

If we had just made the printer's
deadline, you could have seen
firsthand our revolutionary new
receiver. But the fact is, we
didn't 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.

ELECTRONICS, INC.
P. O. Box 1049

Tallahassee, Florida 32302
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yHamRTTY James L. Turrin. WA8DCE
P.O. Box 245
New Philadelphia,
Ohio 44663

The symbol "F-I" 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
wbich is challenging enough for the most
learned engineer, yet basically simple enough
for the greenest neophyte. This symbol
"F-I", along with the symbols "A-I" 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 SSE 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
forsaking 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
ferent areas of amateur activity such as
Amateur Television. Facsimile, Slow Scan
TV, FM, narrow band FM and Amateur
RTTY for their enjoyment.

42

For many years, commercial telephone
and telegraph companies have used teletype
to transmit and receive printed messages
from 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-I 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 de 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 mil\iseconds. 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 hands only (6 meters & up )
is AFSK which means Audio Frequency
Shift Keying. This method utilizes the con
stant carrier on action of eith er AM or F~I

hut 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 H z to
a tone of 2975 H z. This a udio signal is im
pressed upon the carrier fr equency in the
same manner that a normal voice signal
would be transmitted. This system does not
involve changing of the basic transmit tin g
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 C\ V signal in that
it is d etected and changed to an audio sig
nal bv the BFO control on the receiver.
The '-udio output to the speaker is tapped
and some of this signal is fed to the RTTY
converter. The converter amp lifies these sig
nals sligh tly and feeds the complete aud io
signal through two audio filters which only
allow audio tones of a certain freq uency
to pass through them. These filters do not
allow any other audio freq uency to pass ex
cept the frequencies the fi lters are d esigned
for. Usually these two audio frequencies are
2125 H z and 2975 Hz. The BFO on the
receiver is tuned until the steady audio tone
coming from the receiver is 2975 H z (mark
freq.). This audio tone will pass through
the "mark" fil ter . The frequency shift of
850 Hz will change the audio tone to 2125
H z ( the "space" Ireq.) : This tone will pass
through the "space" RIter on the converter.
These two audio tones are then amplified
furth er and one or the other becomes the
triggering pulse for an electronic switch
which switches off and on the dc 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 p roper character on the
paper.

The equipment involved need not be ex
pensive. In fact, by using an existing A~I/

CW transmitter (either crystal or VFO con
trolled ) and the station receiver you already
have, you can be on the air a ll RTTY for
less than the cost of most SSB transmitters

JAN UARY 1969

on the market today. The teletype machine
itself will p robably 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 manv schematics available todav. 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 . T he FSK unit generally must be d e
signed and built to match wh atever trans
mit ter you are planning on using.

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

H am RTTY is a service of h igh 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 basicall y 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
p roblems 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' .

. . WA8DCE

LEARN RAOrO CODE

~ . !~~ko~~!!d WI'\'!
~."'" t' • No Visual GtmmlckJ

,0,0 ro Distract You,.,.t) " • Just Listen And team
...~ Based on modem plycholagfcal"" ~99S techniques-This COUrM will tau

., you beyond 13 w.p.m. In
• LESS THAN HALF THE nMEI

Alba. tflntallUl th,... 12" Also available en. magnetic tape.
LP', 2Yt hr. Inltruetlofl See your dear.; nowl

206 _ Fr.nt 5'rHI, fl....... Colorad.
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Jim Davis W6DTR
613 N . ,\ft . View Place
Fullerton, California

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 displ ay takes the form
of a plot of amp litude versus frequency,
usuallv on the screen of a cathode ra y osctllo-, ,

scope.

History

Little work was done in the field of pano
ramic presentation of rad io frequency spec
tra duri ng the years preceeding \Vorld
\VaT II. However, the huge amount of orgu
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 various
types were developed For use as test equip 
ment in the design of pulsed oscill ators for
radar transmitters.

Although this fi rst 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 0 11 the ham bands is not known to the
autho r. The Hallicrafters 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

.,-h:----o 10 KC

226, KC

-4-.,
'.

355 KC 555 KC
I 4 5 ~KC I

J'WL',~-_. .,., , '
-; »

'. '

TO

BROADBAND NARROW VIDEO
AIolP.

MIXER BAND I.F.
AMP, DETECTOR AMP: COCI

,
, ,

RECV Iol IXER PL ATE
, ,, ,, ,

eo CPS, , ,
/1/VkT5 81 KC '. 181KC.'" 681KC WA X.

I +
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AC LINE SYNC (80 CPS)
+

r"Fig . 1. Block Diagram o] panadaptor spectrumonolvzer.
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Fig. 2. Frequency con versions in a Punadaptor sys
tem .

A. R eceiver rl amplifier showing broad band pass
and four stat ions.

B. Receiver local oscillator displaced 455 k Hz from
desired station .

e. 1Iere signal splits between receiver if and to
panadaptor broadband input amplifier.

D. Variable sweep width F.11 oscillator mix with
signals from broadband amplifier. Those with 226
kll z frequency difference pass on into panadaptor
if am plifier.

E. Punadaptor if amplifier band with sets resolu
tion of sys tem.

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

G. S cope 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 freq uency 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 vo ltage of the receiver. The
resultant d isp lay is a plot of amplitude ver
sus freq uency over the radio-frequency band
of interest.

Fig. 1 illustrates a block di agram of a
simple spectrum analyzer such as the Hnlli
crafte rs SP-44 and the Heathkit HO-13.
This block diagram, of course, shows only

the basic eleme nts that are necessary to ex
plain the operation of the analyzer. It can
be seen fro m the block diagram, the pri
mary devia tion 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
vers ions diagram (See F ig. 2) should illus
trate basicall y how the panadaptor works.
F ig. 3 shows some typical wave forms which
can be expected.

Uses

The panadaptor is best known for its
abilit ies as described above, to provide a
panoramic display of radio signals in a selec
ted portion of the radio frequency spectrums.
This fi rst use is probably what caused a
loss of interest in the device as one soon
tires of only eavesdropping on the amateur
hands. Only when you delve into the theory
of the device, understand, and try to find
new uses does it become useful. The fo llow
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 lip on
another frequency and then slides down
JO 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.

2. \ Vatch for band openings on the higher
bands. \ Vith the receiver set in the
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TYPICAL WAVEFORMS - NOR"AL SWEEP WIDTH

FiN. 3. Typical punndaptor UiaVP [orms.

.5 . Examine key ing characteristics of C\V
stat ions-Drop the sweep-wid th to zero
and watch. (See Fig. 3) You must be
careful on distant stations on the lower
hand as they are very susceptible to
multipath propagation und distortion of
the waveform.

6. Examine characteristics of multipath
reception and radio propagation in gen
erul by using the time domain rcllec
tometry technique. In time domain re
flectometry, a sharp front long period
signal is sent out and the measure
ments are made bv 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
Hectometry is practical in ham radio
as the pulse may easily be genera ted
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.

7. Find open spo ts in the bands for trans
mitting.

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

9. Zero heat W WV with the 100 KHz
calibrator. - By watching the "pulsa
tions" of the waveform on the scope, it

+ 100 "4

o (SET CARRIER LEVEL l

POOR PWR. MULTI-PATH
SUPPLY REO. RECEPTION
{OFTEN DE-
SIRED BY OX
DPER...TORS I

A.

DIRT Y KEY
CONTACTS

«KEY CLICKS I

ow

TYPICAL CW WAVE F ORM S - NO SWEE P WIDTH

* *~ ~

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

3. Analvze modulation of other statiOlls.,
Decrease the sweep-wid th to zero and
you have a modulation analyzing oscil
loscope. This will detect modulation
percentage of AM and flat-topping
of SSB.

4. Examine any mode signal (AM, CW ,
5513) for sp urious radiations- Splat te r or
parasitics have been quickly traced to
the originating station with this de
vice. (Take notice 00' . )

IDEAL

..... MODUL...TI ON

NO SWEE:'~~,

/'

4. TR ...PIZOIOAL
R F SAMPLE

... F S... MPLE
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Fig. 4. C.R. T. Plate deflection circuits. Mo difi ed SP-44.
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144·146 MHz in. 28-30 MHz o"t
01' 146-148 MHz with 0 second crystal

Model 407
$34.95

ppd.

THE BEST

2 METER
CONVERTER

CONCORD NH 03301

FONE 603-225-3358

•

•

THE LARGEST INVENTORY
of USED EO UIP MENT in the

NORTHEAST. SEE SAMPL ES BELOW.
NEW YEAR SPECIALS

B& W 5 100 $1 14.00
B & W 51 0 0B 144.0 0
Collins 32 V 1 89.00
Colli ns 32 V 2 114.9 5
Colli ns 7 5A 1 13 9 .95
Colli ns 625 -1 5 99.0 0
E lco 75 3 Tran scei ver 149.0 0
E lco 75 3 Tran sceiver w/AC Su pp ly 19 9 .0 0
Globe 3 00A 114.0 0
G lo be 350 149.9 5
Haili cra fters 5-108 8 4.95
H all icrafter s SX·43 79.95
H ammar tund H Q·1 2 9 X 89.95
H ammarru nd H Q · 140 X 10 9.9 5
Johnson SSB Ada ptor 16 4 .0 0
Johnson Viking II 69.95
Joh nson Viking II w /122 VFO 84 .9 5
Joh nson V aliant 1 59 .0 0
Jo h nson V aliant I I 239.95
Mosley CM-1 8 9.0 0
N at io na l HRO·50 w /A·B-C·D coil s 139.95

Time Payment Pl an Available
WRITE FOR LATEST COMPLETE LIST

VANGUARD LABS

A f u ll descriptio n o f t his fantastic con ve rter
wou ld fill t his page, bu t you can take ou r word
(or it (or those of h undreds o( sa t is fied users )
that it's t he best. T he reason is s im ple-c-we use
t hree R CA dual R'flte MOS F E T s. one bipolsl', and
3 diodes in the best c ircu it ever. Still n ot con
v inced ? Then send for- ou r f ree cata loz and e et
t he full descriptiun, pl us p hotos a nd even t he
achern e t ic .
Can 't wa it ? T hen sen d us a post a l money or der
for $34.95 a n d we'll rus h t he 407 out to you.
NOTE : The Model 407 Ie eteo a vailable in a n y
Ireuuencp combi nation up to 450 MHz (some at
hiR' h er prices) as li s ted in our ca t a loe . N ew Yo r k
City and State r esidents edd local sa les tax .

BOX 893

&~RADIO

is possible to zero beat well below the
audible beat. You may also check your
own line frequency b y watching the
600 Hz note on WWV. You'd be sur
prised how poor our 60 Hz line fre
quency IS.

In addition to the nine described above,
a modification to the panadaptor will add
to the uses to which it may be put.

Please Use Your
Zip Code When

Writing 73

Modifications

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

1. Normal panadaptor - standard uses as
no ted above.

2. rf Envelope presentat ion of panadap 
tor if.

3. rf Envelope presenta tion of external
transmitter - A jack was added on fear
apron for rf sample.

4. Trapezoidal pattern of external A:\I
transmitter. A jack was added on rear
apron for at sample . This switch posi
tion combines rf and at 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 modifi cations shown in
Fig. 4 only show those circuits driving the
deflect ion plates. Any good handbook on
ham rad io and modulation techniques will
describe what thev can do for vou.

• •

Summary
I have found that the panadaptor is one

of the most useful instruments that I have
in my shack. In ham radio you normall y
use only one of your 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

Dept. H. 196-23 Jamaica Ave. , HO~1i5. N.Y. 11423



The "Six Net"
Joh n J. Sury W5JSN
3013 Valerie Court
A rlington, Texas 76010

Did you ever build a receiver that has
sens itivity, selectivity and stab ility? In most
cases one may have to be sacrificed for an
other. Here is a receiver that has all these
features. The complete receiver is cons truct
ed on a 4 x 6 x 2 inch chassis and a
4]4 x 6 x J8 inch panel, including the ac
power supply.

The receiver is a 10 transistor superhet
which includes the 2 transistors in the
Mil ler if strip . The rf section is a common
base amp lifier followed by a common emit
ter mixer. A specia l variable crystal oscillator
and multiplier injects a signa l 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 frequ ency 2 to
10 kHz being multiplied depending on the
type of crystal used, and its activity. An am
plifier multiplier section follows the oscilla
tor. The multiplied frequency is injected ill
the emitter of the mixer. The difference is
amplified and detected and then is ampli
fied by the audio amplifier.

The power supply is a voltage doubler,
which is regulated by 2 2N706's (cbeap
kind) as reference voltage and a 2N1038
transistor. This makes a fin e 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
form s are Camboin SPC-l 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
foil boards, they are cheap and less com
plica ted in laying out circuits. Your local
drug supply should have Ferric Chloride all
hand in the solid form or he can get some
from his supplier. Dissolve it in hot water
and make it strong. I keep dissolvin g 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.
I watched aluminum disappear before my
eyes. I used a commercial resistant, but if
not available, finger nail polish or model
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Fig. 1. Schematic fo r th e "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 8902-13. 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 @ O.6A
number 54-14 16. 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 ofls . The oscillator multi
plier is mounted on ,~ inch stand offs on
the left inside of the chassis below the rf

JANUARY /969

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.
Muke cut outs for the meter, speaker, cry
stal socket, variable frequency control, and
the volume control, as illustrated. I used
~~ inch standoffs between the panel and chas
sis for easier assembly. Cut out the holes on
the fron t and rear of the chassis for the
controls on the front, and the ac line, fuse
holder, antenna connection and mut ing 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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Fig. 3. Printed circuit patterns.
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Fig. 4. Diagram [or the power
supply [or the "S ix Net" receiver.
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DUAL GATE MOSFET

Dept, H
196·23 Jamaica Ave" Hollis, NY 11423

VANGUARD LABS

PRE-AMPS
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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.

• Ava ilable from 5 MHz. to 450 MHz. Ba nd wid th is
a pproximately 5% of frequ ency.

• Two Dual Gate MOSFET a mplifier stages with each
ha ving a tu ned input and tu ned output. Each Dual
Gate MOSF ET is actua lly a n integrated cesecde cir
cuit thu s g iving you 2 cascod e circ uits equiva lent
to 4 tri od es.

• Except ionall y low noise (2.5 DB at 175M Ha.}, g rea t
ly red uced cross mod ulation and 10 t imes the d y
na mic range (signal handling capa bility) of t he best
bi-po lar transistors. Also superior to preamps using
'Iunction FETs and Sing le Gate MOS FETs.

• ntern a l connections fo r high impedance AGC or
manual qaln control if needed .

• Type BNC input and output receptacles for minimum
loss at UH F. Standard Impedance Is 50-75 ohms.

• Ca refully tuned at ou r labora tory with sweep genera
tor and oscillosco pe for the best bandpass character
istic.

• Full wave UHF diodes protect input t ran sisto r.
• Opera tes on 6 to 16 volts DC,S to 15 Ma .

Pill Box Makes Module

just L3 for maximum output with a VTV~1.

By doing this the receiver will cover fre
quencies between 49.98 and 50.8 ~IHz with- '
out readjustiog L3. Peak Ll , 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 d ip,
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 anyone hour period. I wa tched
the counter for a 15 minute period and ob
served only 5 H z change. The tests were
made with an 8 :-' IHz xtal.

I have been using the receiver on ~IARS

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

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 you 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 hit 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 d ust from causing erra tic
operat ion.

If you are luckier than most people and
don't take pills, you can buy these pill b oxes
from a druggist for about a nickel apiece.

D. E. Hausman VE3BUE
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An Operating Console

P. Kimball W6GDP
583 Market St.
San Francisco, Calif.

Suggestions for Dressing up the Station
and Improving Operating Convenience

,

-
•

· "0', ,
• •

Most of us started in amateur radio with
rather simple equipment in the shack, i.e.,
transmitter, receiver, mike and key. \Ve 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
pansron.

The console front was made from ~~"

aluminum panel and the case from ~8" ply
wood 011 a 1" frame, well reinforced. The
accessories, which were already mounted in

52

boxes or cabinets, such as the S\VH 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 J4"
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 if
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
o to 2.~ 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 I 00 volt wire through the
transformer window will produce 5 amps
in the transformer secondary with 25 amps
Rowing in the primary. Other ratios are
usunllv obtained bv varying the number of
turns. ' Fig. 1 shO\~s the' complete 120 volt
ac power wiring which should he at least
# 10 in size but in no case smaller than
that required to carry the current and meet
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Fig. 1. Complete 120 volt AC wiring.

all applicab le 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 a ir" 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, etc .

AN TEN NAS DUIoIIoIY

Fig. 2 is a block d iagram for 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 se lector
switch is a three pole, six position rotary
type which should be sh ielded .

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 convenien t
usc. In addi tion, a hybrid phone patch is
installed which can be cut in and out a t
will. \Vith the patch cut in, the receiver

PHONE I , , LOAD t.IIKES,
TllAN S- ~ TAPE IouTPUTLlN- RCV A

SCO P E
EAO . 0 z (EIV EA RECORDER

'0
HI Z IN

I I KC TEST SIlO
LO Z IN

I 'f
AUDIO CONTROL SWITCH

LOW PASS
' W" r "

FIELD - !!.~,t>-;- .s~FI LT EA " " 4
00 00 0

BAIOGE SWITCH IoIET ER Q 9

PHONE TRA NSCEIVEll AUDIO IN

'"PATCH TAAN SCEIVE R AUDIO OuT AM'

AUDIO IN I

~SPEA KER

Fig. 2. Block diagram [or r] & audio circuits.
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Dept. H, 196-23 Jamaica Ave . , Hollis, N.Y. 11423

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 u n
tangling a special test probe or jumper wire
than you 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
ca n use such a rack to store your test leads
in a 'civilized' manner. The appearance of
vour workbench will be 100% neater!

O. E. Hausman VE3BUE

. .. W6GDP

speaker is muted, and monitoring is accom
pli shed through the receiver portion of the
hand set. The ac switches are rocker type
and the pilot lights are inexpensive 110 volt
noons. The aluminum panel is easily ob
tained from surplus. Before mounting the
equipment on the panel it can be given a
pleasing "brushed" appearance by sanding
lightly and spraying with clear acrylic or
if desired, painted with a high grade switch
board enamel.

All stations tend to become personalized
because of d ifferent equipment and indi
vid ual preferences. This article was written
merely to suggest some ideas on approaching
the design of a funct ional 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 liS who have a yen to build a part of
the eq uipment in the shack, yet do not feel
technically competent to tackle modern
transmitter or receiver design and construc
tion .

Model 407
$34.95

ppd .
,>

THE BEST

6 METER
CONVERTER

BTl LK-2000

LINEAR
AMPLIFIER
For 55B, CW, RTTY
Maximun legal input
Full loading SOal0M

Rugged Eimac 3al000Z
Dependable operation
Easy to lo a d and tune
Noflattopping w ith ALe
Distinguished console

Instant transmit
High efficiency circuit
Designed for safety
Fast band switching
Real signal impact

Price •••• $7950 0
RE AD Y TO OPERATE!

VANGUARD LABS

8T1 AMATEUR DIVISION

A full description o f t his fantast ic: converter
would fill t his pnxe, but you can take our w ord
lor it (or t hose o f h undreds of sa t isfied users )
t hat i t's t he best. The reason is a im ple-c-we u se
three HeA d ual g a te .:'o10SI<'ETs. one bipolar, and
3 diodes in t he best. circu it e ver. St ill not con
v inced? Then send for ou r free catalog and get
t he fu ll desc r iption, plus photos a nd even the
schematic.

Can't wait? The n se n d us a postal money order
for $a4.!15 and we'Ll rush the 407 out to you.
NOTE : T he MOllel 407 is also available in any
f requen ey co m b in nt ion u p to 450 MHz (some at
hiaher pr ices I liS Itsted in our catalog. New York
Cit y a n d S ture res klen ta add local s a les tax.

50·52 MHz in. 28-30 MHz out
or 52·54 MHz with a second crystal

Holstrom Technical Products
4616 Santa Fe , San Diego, Ca. 92109
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$1

SOc

25c

MILITARY SURPLUS TV EQUIPMENT
by W4WKM is a necessity to the sur
plus-scrounging ATV addict.

CUMULATIVE INDEX Hsh all the 0'
tieles in 73 up through December 1966.

DIODE CIRCUIT HANDBOOK bV WAICCH.
Will drive you right out of your mind. only $1.

cw by W6SFM explains code and how
to learn it.

HAM RTTY

More and more hams are
joining the RTIY crowd every
day. This 112-page book
gives you all the basics and
tells you what you need to
know to get started and get
on the air. WriHen by W2.
NSD and W4RWM. $3

r - - - - - - - - - - - - - - - - -I --------------------------,

I BUY 73 BOOKS i
I I
I 13 USEFUL • VHF ANTENNAS I
I TRANSISTOR CIRCUITS 73 US!fUt ; I
I

nUSISTOI CIICU~~ This handboo~ by KSJKX is I
If you've been looking for , 0!1 complete collection of in-

I a transistor circuit to do a formation about VHF and I
I special job, chances are there UHF antennas, with design I
I is a circuit in this book that hints , construction and :::::.- I
I will qive you a head start. theory. If you've bee,", won- ~ I
I It covers circuits for audio, deting what array you need, I
I receivers, transmitters and this book will give you " .- .... I

test equipment. $1 enough beckqreund to make :,::::. II the right decision. $3 I

i INDEX TO SURPLUS SIMPLIFIED MATH i
I Do you have a piece of sur- I
I plus equipment that you want Does math scare you? It I
I

to convert but can't find an shouldn't in this easy-to- I

I
ertiele 7 If so, this is the book understand book K8LFI ex- I
you need. It lists all of the plains the simple exponent- I

I I rt" I d ial system of arithmetic, sim-
I :~~~s uSina ~~;~'a;n ele~~~;~;~ pie formulas, logarithms, and I
I and amateur magazines from their application to the ham I
I 1945 to 1966. $1.50 shack. SOc I
I I

I PARAMETRIC AMPLIFIERS HAM TELEVISION i
I For the ham who wants to PARAMETRIC The Amateur Television An- .1\1\ I
I work OX on the bands above AMPLIFIERS thology is a collection of the '\VOFEllJllllafTU I
I 432 MHz, there is nothing technical and construction er- AKTID.OGT 1962 ·M I
I that can beat the gain and tides from the ATV Experi. .- --- -.--- - - I

noise figure of a paramp. menter, edited by W0KYQ. :: ~-::'-=:,==',= I
I This book shows you how they If you're interested in ATV, r-;" .:1 I
I work and how to build and <, this is the book for you. It L}Y~~ IJ I
I use them. Lavishly illustrated ~i m f isk WIOlY covers the gamut from the .7$......
I with photographs and draw- simple to the complex in
lings. $3 amateur television equip- _ .,.. ._ --
I ment. $3

I
I
I
I
I
I
I
I
I
I
I
IL •

Address .

City State Zip
Books shipped prepaid in US and Canada.

Please send me the becks checked at left:

73 Magazine
Peterborough, N. H. 03458

I

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

••••••••••••

••••••••••••••••Call••••••••••••••••••••••••••••••••••••••••••••••••••••••••Name

- Tre nsistor Circuits $1.00
-Index to Surplus $1.50
-Parametric Amplifiers $3.00
-Ham RTIY $3.00

-VHF Antennas $3.00
-Simplified Math _$ .50
-ATV Anthology $3.00
-CW . . .__ $ .50

-Mil ita ry TV $1.00
-Cumulative Index $ .25

-------------------------------------------~
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RTTY Autostart

~--._., +Z9 V DC

- cs TVA~~

~OO/~OV

Thomas R. O'Hara W60RG
10253 E. Xadine
Temple City Ca 91780
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1~ 5V p.p AUDIO
fRO"'l SPEAKER

This uutosta rt circuit is versatile in that
it connects to the speaker instead of dig
ging into the T V, is solid state and there
fore small, and can he hooked up to turn
on the tel etype machine and TV 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 hoth voice and teletype are used.
Many stations operate on VHF and HF
SSB sim ultaneo usly. \Vith this device it is,
not necessary to stop copying on HF to
turn 0 11 the teletype machine. It insures
that you receive all RTTY copy on the net.

The fi rst transistor is a tuned amplifier.
The inp ut audio must be in the range of
I 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
res itive devider consisting of a 1 k and 10
k res istor or a 600 to 8 ohm transformer
must be added. The tuned circuit is reso
nant to the standard mark frequency of
2125 Hz. Anv combination of L and C mav• •
be used for other tone frequencies for se-
lective call , etc, The coil is the usnal 88
mH toroid available on surplus. Bandwidth
is approximately 150 Hz. The .068 capacitor
should be a good mylar type for frequency
stability, T urns may h ave to be taken off
to get exact resonance for best performance.
If the .068 capacitor is d ose to tolerance,
about 35 tnrns should be taken off, The link
couples about one volt at resonance to the
switch transis tor Q2 which then turns on
and allows the 100 mfd capacitors to charge
up . When this charging voltage gets up to

l'-f volts the relay drivers Q3 and 4 turn
on and energize the relay. The 100 k re
sis tor 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
22 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 212.:> 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
VTV~1. 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
relav 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 crit ical
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.

. .. W60RG
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Unique opportunity to own
one of tile world's finest
all-band receivers.
500 kc to 32 mcl

Limited quantity of famou s
R·390A/URR radio receivers . . .
brand new. Original manufacture,
19 68 product ion .. . fu lly tested
to meet U.S. Government
specifications. Range 500 kc to
32 me. 30 I-rnc band s. digital
readouts. Original pack, includes
two instruction books, complete
set running spares. New low
price $1 .700· . . . ful ly
guaranteed.

R.390A/URR
Radio Receiver Cont inenta l U.S.A. on ly.

WRITE OR CALL FOR OETAILS

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

FOLLOW ME TO
FOR YOUR

stellarOO ndustries
DI¥. Of STEll AR I, IltC.

SALES A ND SEIt VICE

AEROTRON

AMECO

ANTENNA SPECIALISTS

COLLINS

CORNELL OUBILIER

CUSH CRAFT

R. L. DRAKE

DOW KEY

EDITORS & ENGINEERS LTD.

EICO

ELECTRO-VO ICE

ESSCO

E-Z WAY

GALAXY

GONSET

HALLETT

HALLICRAFTERS

HAMMARLUND

HY-GAIN

ICE

E. F. JOHNSON

LINEAR SYSTEMS

MARS (PAUSAN)

MciNTOSH

MOSLEY

MOTOROLA

NATIONAL

NEWTRONICS

OM EGA-T

RSGB

GLEN FADDEN, W2CXX/2

RADIO AMATEUR CALLBOOK

REGENCY

RUSSELL INDUSTRIES

SBE - WEBSTER

SHURE

SWAN

TELEX

TURN ER

UNADILLA

VIBROPLEX

WATERS

WILCOX

NEEDS

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-8hi

Calculations
Jack McKay II"A6DPD/3
3516 Camp St.
Pittsburgh, Pa . 15219

Fig . 1. A bypass capacitor in a tuned circuit .

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
M

frequency change f caused by a relative

~C
capacity change C or a relative indue-

~L
tance change L :

e
1'\IM1A8U1

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

The new resonant frequency will be about
14.026 MHz. W orking out an exact answer is
long and laborious, and cannot be slide
ruled because af the great accuracy needed
far 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 zera-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.

Th is 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?

~f
The relative frequency change IS f

0.300
= 0.042. The relative capacitance

7.150
change must be twice this, or 0.084, The
capacitance change available is 74 pF, so the
total capacity at center frequency must be

0~~4 = 882 pF. Center capacity of the

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

L

l' AC _ l' j,L,,--,,-
C L

M
f

Suppose, for example, that a tuned circuit
with C = 100 p F, L = 1.27 uh, f = 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.

Th 1 · h' 0.375
e re ative c ange In capacity is 100

= 0.00375. The frequency will increase by
approximately

M = J4 f~ = ), x 14.0 x 0.00375

= 0.02625 MHz = 26.25 kHz

58 7J MAGAZI NE



- -
- Ct - L,

_.-

Only
$67.50

THE DURA TOWER

SPACE AGE KEYER

DURA TOWER SALES

For More Information on this 'ow cost.
high quality tower write

• Planar epitaxial in te grated circuits for reli..
ability . No tubes-No se pa ra te transistors.

• Preci sion feather-touch key built-in .
• Fully digital-Dot-dash ratio always per

fect:
• No polarity problems-Floating contacts

switch l-omp.
• Rugg ed soli d construction-will not walk.
• Send QSL or po stca rd for free b rochure.

Designed specifically
for the Radio Amateur

• 60, 70, and 80 Foot Til tove r Towers

• 30, 40, a nd 50 Foot Tiltup Towe rs

• No guys-All Model s Self Supporting

• All W elded Construction Using 55,000
PSI Heavy Wall Steel Tubing

• The Dura Tower Will Support Any
Quad or Trl Band Beam and SURVIVE
An 85 MPH Wind

• Erection Ai ds W ill be Loa ned Free
of Cha rge

• Financing Now Ava ilable

= 844 pF

1.4029
7.30
7.00

C

[
f'- +f,

74

f.
f,

(2 .0429) (0.0429)

C,

[f'], [f'] [f' ]- - 1= ·- + 1 - - 1L f, r,
.lC .lL

where f1 - resonant frequency for C = c.
or L = LI (the higher resonant
frequency )

£2 resonant frequency for C = c.
+ .lC (variable capacity )
or L = L. + .lL ( variable in
ductance)

Taking the example above, with the 6-80
pF variable capaci tor for the frequency
range 7.00-7.30 Ml Iz, and calculat ing C"

T his is the minimum capacity. for resonat
ing at the bigher frequency; allowing for the
6 pF minimum capacity of the variable, 838
pF (Jess 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

.If
blind luck. For T above a few percent,

when accurate results are needed, the exact
equation must be used ; for very small
.lf
T or where only approximate results are

needed, the simpler equation can be used.
II I. Frequently a bypass capacitor is used

in a tuned circuit, as in F ig. 1. The bypass
and the tuning capacitor are effectively in
series. How much frequency drif t is caused
by a variation in the capacity of the bypass?
An approximate equa tion for the net change
in capacity of the two capacitors in series is

II. An exact equation for the frequency
range tuned by a variable capacitor with
capacity range ~c, or by a variable inductor
with inductance range ~L, is

.lC _ ~ [ .lC,]
C - C, C,

Box 322. Angola, Indiana 46703
Phone 219 665-2901 Eves Only
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0.00211

0.016
(838 + 80)

6 1 Hz

x 0.05

}2 x 7.00 x

1; x 7.30 x 30 x 0.00211

844
20,000

80 0 0- 0.0002
- 20 000 x . ,, =,

~C

C

- 6.1 x 10~ MHz

.lC
- " f» -

C

~C

C

_ jH~C

C

~f

~f

The fi rst equation of this article can be
used to calculate the frequency drift :

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

C, - capaci ty of the bypass capaci
tor

~C~ = change In C~.

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

~: = 0.05. Then

or ~C - 0.0002 x 80 = 0 .016 pF.
~f

Then , using the first equation for f'

= 0.00766 MHz = 7.66 kHz
Since ' C2 is increasing, the resonant fre

quency decreases by 7.66 kHz. Thus the
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 paral1el with an
838 p F 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 wi th 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 he
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~degrce heating as before is

CUSTOM SYSTEMS
KITS . ACCESSORIES

J

_ ~o\\ f>.\.\.

t/lO\\\\.l \I"\1S

AMATEUR and CLOSED·CIRCUIT TV
Technical Literature, Plans. Kits
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The drift is less than a hundredth of what
it was with the fixed capacitor on the tuning
capacitor side of the b ypass.

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

-.. • -- . .; 0"- --• • 0", 0
~" 0

~" .--• > • 0 -. ·~u
u .

• U 0'.- • • ';: E
~- - ,,~ o~ 0 0.--- "'. 0

E .~•_ 0 .-. 0 0 E~
~ "-~. ... ;t: • •H • • II

260 kH, 260 kH, 780 kH, 3.d Fund .
262 " 262 " 1310 " 5th "
266 " 266 " 1330 " 5th "
455 .. 455 " 910 " 2nd "
915 " 305 " 610 " 2nd Jrd

1650 " 330 " 660 " 2nd 5th
1680 " 420 " 840 " 2nd 4th
1750 " 350 " 700 " 2nd 5th

Harold Mo hr K8ZHZ
5670 Tay/ar Rd.
Gahanna, Ohio 43020

Accurate if Alignment
I hear many hams talk of the trouble they

have in accurately aligniu g the it's of their
receivers, especially some of the newcomers
using a converted surplus receiver. I have
been using the procedure listed in Fig. I
for years, and find that most receivers will
come close til reading correctly if the if's
are set correctly before any rf or oscillator
alignment.

As all American Be stations use 10 kHz
separa tion and are crystal controlled, I use
them to check signal genera tor settings. For
instance, suppose I want to align a receiver
with an if fr equency of 1680 kHz. Setting
the signal generator at 420 kll z, its 2nd
harm onic sho uld 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
generator's second harmonic of 455 kHz
against a 910 kHz broadcast carrier, and
align from the fundam ental.

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

• Radio Amateurs' Prefixes
by Countries!

• A.R.R.t. Phonetic Alphabet!
• Where To 8uyl
• Great Circle Bearings!
• International Postal

Information! .
• Plus much more!

See your favorite dealer or
ord er di r ect (a d d 25¢ f or
mailing in U. S., Possess ions
& Ca na da . Elsewhere add
SOe).

GET YOUR NEW
ISSUE NOW!

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

$6.95
Over 135,000 QTHs

in the OX edition
$4.95

RADIO AMATEUR lib kca 00 INC.
~ Dept. 8,4844 W. Fulierton Ave.
~ Chicago, iii. 60639
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• QSL Managers Around the
World!

• Census of Radio Amateurs
throughout the world!

• Radio Amateurs' License
Class!

• World Prefix Map!
• International Radio

Amateur Prefixes

CAN I GET A PRIZE
WITH MY RENEWAL?

Yes ••• if you bring a friend.
Your r enewal (or ext ension of su bscr ip

tion ) plus a new subscription for a friend
is 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.

your cost
J. Digital clock with date ($50) -- $38.00
2. CasIo n Digita l d esk clock ($25 ) 15.00
3. Rotati ng three tier parts bin ($5) .__ free
4. K&E Slide Rule ($5 ) __ ,__free
5. Inside- outside thermometer ($5) 1.00
6. Rand-M cN all y Imper ial Atla s ($ 13) _. 4.00
7. Rand.McNally Magellan Globe ($/4) _ 6.00
Ii. Car blanket with ca se ($12) free
9. 15 Tran sistor AM/FM bat.•ac ($35) . _ 18.00
10. AM/FM·Clock ($65) _.. 30.50
II . Lamp-cl ock-radio ($35) _.. __ _.._ 18.50
12 . 1]" Hammo nd world globe ($13) 5.00
13 . 13" Hamm ond lighted tobe ($17) 8.00
14. 18" Hammond world 9 obe ($17) __ 10.00
15. 18" Hammond lighted globe ($25) .._. __ _ 12.00
16 . Polaroid Big Swinger ca mera ($25) .._ 17.90
17. Polaroid 215 ca mera ($56) .._ _ 43.00
18 . 4-drawer desk ($4S) (FOB) __ 24.00
19. Encyclopedia ($16~ (FOB) .__ _ 52.00
20. Cassette tap re cor e r ($45) __ __. 30.00
Send us you r address from your wrapper,
the name, ca ll and address of your friend
on a 3 x 5 ca r d who gets the new one year
subscription tog ether with $6 f or your one
year r enewal, $6 f or your f riend and the
amount for one of the above "gift s".
USA-AP O only. Offer expir es December
31, 1968.

ihese valuable EXTRA features
inclu ded in both edition s!

WRITE fOR
fREE

BROCHURE!

WA6DPD• • •



Glenn Ungarten W1J2YOJ
1618 Larkspur Dr.
Mountainside, N.J. 07092

A Ten Minute 40 Meter Rig

C, and C" are specified as .0 1 "F they
can be almost any value that your TV set
uses for bypassing. Anywhere from .005
~F to .02 ~F is fine here. L 1 is wound on
a one inch diameter cardboard form and
consists of about 35 turns of #20 wire. This
amoun t of inductance is not enough to res
onate the circuit at 40 meters, but marc
inductance is added later b y inserting a
ferrite rod into the coil. A two inch piece
of a loopstick from an old Be radio is ok
for this. \Viml L::! directly over L 1, about
25 turns from the hot end. Be sure to wind
it ill the same direction or you will get
it phase shift in the output signal. Twist
the cuds 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 he to bOlTOW it fr om 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 uc-dc type. The TV should contain a
suitable five volt rectifier, choke, and elec
t rolytic capaci tors. Check the caps with a
VO~I to be sure they are not shorted be
fore using them. The choke, L;l is no t cri
tical and can be anything that resembls
a choke. You can even use the p rimary
of the TV's speaker output transform er.
Bleeder resistor R] is also not critical but
should be about 100 ohms per volt that
the power supply will handle. Be sure that
R , is conservatively rated, because a blown
b leeder resistor is more dangerous than none
at all. Also, if you use an uc-dc power sup
pl y don' t t ry 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

T,-6.3 V FIL .
XFMR 35 A

R2 12KSW

J; J;
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_ 4 0 N f-----,
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The rig described here should fill the bill
for a standby when the big rig breaks down,
or to persuc 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 tim e 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 withiu the 6AQ5. The final is dipped
by permeabili ty tuning of the coil. A similar
triode circuit was popular during the '30s
using 6L6's, which you old timers may ro
member.

Sta rt scrounging the parts from old TV's
which can be obtained for the asking fro m
service shops. The old sets contain plenty
of goodies; a husky power transformer.
capacitors, res istors, chokes, a speaker, and
some F B tubes.

Almost all of the parts can be found inside
a T V set of late vintage. You mav have
a bit of trouble locating the 6AQ5, "bnt be
persistant and you will find one, usually
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
se t, and not a special porcelain one. \Vhile
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On world fa mous Wi lsh ire Blvd . Newest a nd f inest
occom modot ions. Co Iiforn ic contemporary sty Iin9 •
Every roo m equ ipped with TV and AM - FM radio.
FREE PARKING . Completely a ir - cond it ioned.
large swimming pool and plenty of patio for loung
ing in the sun just outside yo ur door.
Luxurious comfort co mbi ned
with all modern conveniences.~~
THE BEST ADDRESS in ' , ' OS81 Wil~"i.. •

orA ~/"d
nlf~les 2 .

GR."it~ 4 ,4, C;,/il.
- S, II9sMGEES ~' ~~

CALI FOR N IA"

HOTEl and APARTMENT SUITES

We can repair, align and calibrate:
G ertsch FM7 and FM9
General Radio 1606A
General Radio 9 I6Al
General Radio 160lA
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, Mlcrc
Power, Power/Mate, National Rad io, Data Tech.
nology Corp. (digital voltmeters), Singer Met•
•ncs.

LEGER LABORATORIES
Groton Street. East Pepperell, Mass. 01437

Phane: 617·433·2721
To get here from Harvard take 495 north to 119 and
the n III into Pepperel l. From Concord NH tak e the
Everett Turnpike to route 3 to III to Pepperell.
Come see our new build ing . Come buy a beam or a
t ower . . . or get jud about anyth ing fi~ed .

call letters

$5.00 Ea.

. . .WB2YOJ

call letters

$5.00 Ea.

o Gold

o Rhodium

o Gold

o Rhodium

D

D

Amt. enclosed $ _

All i!lu5troti~;ms (0Gold
ore octuol s ize. o Rhodium

-;)D call letters

I:J.#L $5.00 Ea.

Radio Amateur
Emblems engraved
with your call letters.

'", W 9 XY Z.

City & state Zip

Two or more emblems at Illinois residents add 5'% tax.
the same time $4.00 each.

Name' _

Addres,ss _

everything is ok, insert the ferrite rod into
the coil and tune for a dip on a 0-50 rnA
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 rnA, 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
all y a zero . I have really been surprised
at the performance of my Ii'l rig, as I know
you will be.

I

I
I
I
I
I
I

Rush Order To: RADIO AMATEUR CALLBOOK, Inc. I
J 4844 Fullerton Ave., Chicago, Illinois 60639 I--------------------------
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NEW PRODUCTS

Amphenol Hobby Booklet
A nice photo, and look again. This is

15-year-old Barry Meyer of Pa rk Forest, HI.,
assembling a S\VR 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, HI.
60153

64
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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
SSBjCW 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, VTV~rs, 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
#20659.

Using Scopes in Transistor Circuits, by
Robert G. Midleton ($4.95) incl udes wave
form discussions and solid state circuit theory
relevant to oscillators, amplifiers, wave
shaping circuits, and monochrome and color
TV, and electronic computers. Sums #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
Gnide, by Vane A. Jones, ($2.95) appears
in a new 5th edition. Listings include fre
quencies, call letters, locations, and net
work affi lia tions, and other data for A~I,

FM, and TV stat ions 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 . Sums
& Co., Inc., 4300 W. 62nd St. , Indianapolis,
Indiana 46268 for further information. Try
your distributors' too, since the b ooks may
already be there.

• .. II II

WANTED

IMMEDIATELY

Competent par-t-time dr-af'strnan,

l\Iust know electronics and ama

teur radio. Must he ahle to follow

our for-mat as to line weight and

scale. Some mechanical drawing.

All work can he done hy mail. Ac

curacy and ahility to meet dead

lines is of pr-ime importance. 1£

you want to earn an extra 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 honrly rate of pay to: The

Editor, 73 l\lagazine, Peter

horough, New Hampshire 03458.

Motorola Uniwatt Transistors
Here are some new transistors to fill in the

gap between little transistors and big tran
sis tors. Medium-size transistors.

Motorola's new Uniwa tt transistors can
dissipate up to 1 watt in air , or eight
watts into a well-designed heat sink. All are
silicon annular transistors, offering 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

GATEWAY
ELECTRONICS

6150 Delmar Blvd., St. louis, Mo. 63112
Facsimile Mach ine-complete with simp le

instructions for auto-start and auto 
phase. C an be operated back to back
or via radio. Machines i n excellent con 
dition and in working order when re
m oved from service. C o m es with 15
sheets of paper. S h ip p in g wt 35 tbs .$t9.50

Paper for above machine-2d per sheet or
$ 12.0 0 per 1000 sheets.

3 -6-9 or 12 vo lt@ 3 5 Amp/115V 60 cy
transformer. Shipping wt . 3 5 Ibs .$ 9.95

1 Q u ar t Printed Circuit Etch -must be sent
by U n i t ed Parcel or REA. Sh.wt. 5Ibs.. S 1.50

200 Watt Transistor Inverter Kit -12 VDC
to 110VAC , c o m p let e with parts, case
and diagram. Shipping wt. 2 5 Ibs $18.95

NICAD Batteries 1.3V 4Amp/hr. S h ip p in g
weight 1 pound........ ..... •..... .... . ... ...... .... .$ 2.25

Sealed Mercury wetten Polar Relay (d irect
replacement for model 255). No adj 
u stments 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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Omega.T Bridge
A radio antenna is something like an

appliance plug you push into a wall socket
when you want line power for a light or
an iron. It has to fi t, but the critical elec
tr ical 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 tha t 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 transmitt ing 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

Y ou Saw It in 73

the Technical Information Center, Motorola
Semiconductor Products Inc., PO Box 20924,
Phoenix, Arizona 85036.
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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. ~ I HA27-4, from anv of the
more than 1100 H EP dis tributors: or from

contains severa l projects from the magazine
includi ng some unusual antenna systems and
details on two surface-wave transmission
lines. This is the arrangement sometimes
known as the "Csstrtng."

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 VH F 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.
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GET YOUR NEW
ISSUE NOW!

Over 283,000 QTHs
in the U.S. ed it ion

$6.95
Over 135,000 QTHs

in the OX edition
$4.95

• Radio Amateurs' Prefixes
by Countries !

• A.R.R.L Phonetic Alphab et!
• Where To Bu, !
• Great Circle Bearings!
• International Postal

Information! .
• Plus much more!

RADIO AM ATEUR II6 k
~

ca 00 INC.
Dept. B,4844 W. Fullerton Ave.

Chicago, II I. 60639

• QSL Managers Around the
World !

• Census of Radio Amate urs
throughout the world !

• Radio Amateurs ' License
Class!

• World Prefix Map!
• International Radio

Amateur Prefixes

See your favorite dea ler or
orde r d irect (add 2S¢ fo r
mai li ng in U.S., Possessions

These valuable EXTRA fea tures & Canada. Elsewh ere add
inc luded in both editions! SOC ).

r------------------,

Wanl 10 know what's really 9aing
an in the CB world? LeI us keep you
informed, Ihraugh Ihe columns 01 CB
Magazine. Fill aul the order/arm below:

Micronta Binoculars
If you want to see what's going on up

there in your tower, you can always p ick up
a handy pair of binoculars and look if you
can find some binoculars.

Radio Shack has in troduced a line of low
priced binoculars that are available in three
varieties: normal, wide angle, and extra
wide angle. All a re the same magnification
and size, 7 x 35, but offer fi elds 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 b inoculars may be ob
tained fro m Rad io Shack, 730 Commonwealth
Ave ., Boston, Mass. 02215 if they are not
available loca lly.

0 1 year, $4.00 0 2 years, $7.00
0 3 years, $10.00 0 2 manlhs, $1.00

Find herewith $ lor which
send me CB ct the special role ched<ed
below:

CB MAGAZINE
P. o. Box 60445, Dept. 73
Oklahoma City, OK 73106

I I
I I
I I
I I
I I
I r
I I
I I
I I
I I
I I
I Name I
I I
I Addres. I
I City I
I I
I Slale Zip IL ~

Hammarlund HQ·215 Receiver
The first full y-transistorized amateur re

ceiver built to work with a matching solid
sta te transmitter. Hammarlund's HQ-215 is
currently being shipped to distributors.

Technica l features include modularized
circuit des ign, and a unique carousel- type
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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 fi nd in your hard
ware store . For instance, the simple hex
screwdrivers pictured above are not very

Hoyt DC Current Gauge
A part of good planning in mobile rig

installation is to be sure where all the gen
erator currents are Hewing, and to know
what the various operating currents really
arc. A conservat ive generator designer may
have allowed no more than enough capaci ty
for your rig, or perhaps somehow the bat
tery runs down too much and it is not
very d ear what the trouble is. Such ques
tions are best answered by measurements,
but it may be difficult to b reak into the
circuit at several different points. Hoyt's new
current tes t meter makes this surgery un
necessary.

This convenient induction indicator re
sponds to the magnetic field around a wire
carrying up to 30 amperes. It will give a
usable response to as little as one or two
amperes, and indicates either direction of
current How. W ithout any cutting, you sim
ply hold the meter against the wire.

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

11 111
I
I

III

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 for most effective communications, b ut
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 feature makes it fa r less susceptible
than ordinary microphones to picking up
interference and unwanted crowd noises
originating from the side opposite the speak
er. Front to back discrimination is 20 db.

The am ateur net price is $75.00. For
further details write to Don Palmquist, AI·
tee Lansing, 151 5 South Manchester Ave.,
An aheim, Calif. 92803.

dial with 22 inches of scale for a dial accu
racy of plus/minus 200 cycles. Sensit ivity
is better than 0.5 microvolts for a 10 db
signal to signal-plus-no ise ratio. The HQ-21 5
uses 26 silicon transistors, 13 diodes and
two zener regula tors. It is supplied with one
2.1 kHz fi lte r and has provision for two more.

Price is $529. 50 with a matching speaker
at $24.95. For further information write to
Irving Strauber, \V4KXD. Hammarlund
Man ufacturing Co., Ma rs Hill, North Caro
lina 28754
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generally available, yet any b ench worker
knows hex nuts are p retty common in elec
tronics gear. T hink about having a set of
hex drivers in your lab, and then write to
Hunter Industries, 9851 Alburtis Ave.,
Santa Fe Springs, Calif. 90670.

Motorola Condensed Catalog
Motorola Semicond uctors' new 1968 Con

densed Cata log is an excellent hunting ground
for bench-working hams looking for news
about new semiconductor devices. It will be
very interesti ng to electronics writers, too.
It conta ins major specs on more than 3500
of ~ l otorola's semiconductor types, and order
information on about 9000 more. Semicon
ductor device mechanical dimensions are also
given. Write to Department T IC, Motorola
Semiconductor Products Inc. , Box 13408,
Phoenix , Arizona 85002.

Power Transistors Book
T he 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 fo r 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 9.~5, Phoenix, Arizona.
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SPECIAL
HEADSET

WITH

\t:,- HEADBAND
.."
Two Receivers. Cord and
Plug. 2000 NEW @ $1.25

TRANSMITTER COMMAND SET BC-4SB/
ARC-5 5.3 to 7.0 me. Scavenge for parts or
co nvert to SSB exciter. V.F.O., or 100 w. xmtr.
TUBES: 2-1625', (12v. BOTs) : 1- 1626 (V.F.O. ) ;
1- 1629 tuning eye (for calibrat ion). Plus crysta l
for ce libretinq V.F.O. Loads of parts. New

only 5S.S0------
BENDIX 3611 te lephone amplifier with dyna
motor OSIOO, inp ut 24v. at 1.2a out 220v. at
.060a., also 2 tubes 6SJ7 and 6V6, 250 of each

new $4.50------
TELEPHONE REPEATER Iyp e EEB9, 40 new

.1 $2.50

TALlEN CO., INC. :~~~~~ SJ~~~tl1215

ATTENTION
KW LINEAR AMPLIFIER BUILDERS

EI MAC 3-IOOOZ yellow factory boxed
with guarantee $69.00

EIMAC SK-SIO Sockel 3·1000Z, 4·1000A 9.00

EIMAC SK-SI6 Chimney, 3-1000Z 12.00

JEN NINGS UCS 10-300MMFD Yecuum

Variable Capacitor, 7.5KV, Complete
with gear dri ve train and mounting
bracket __ __ __..__ 27.50

EIMAC 3-400Z yellow factory boxed with
guara ntee _ __ ._ 32.00

EIMAC SK-4 10 soclel , 3-400Z 9.00

EIMAC SK-4 16 ehlmney, 3·400Z 7.00

Add postage. tubes shipped via REA

Write , Wire, Phone (8131 722·1843 on your
E'MAC/VAR'AH need,

StEP ELECTRONICS COMPANY
2412 HIGHWAY 301 N.

ELLENTON, FLORIDA 33532
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Sudden '0 Interest

Not Restricted To 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 ahnospheric 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

Th e two numbers under your call on the ed
dress labe l are the expiration code. We have
tried to make it simple . Th e first number is th e
month thd we se nd you the last copy on your
subscriptio n and th e se cond number is the yea r.
78 would be J uly 1968, for exa mple.

Your ad in this space
will reach 65,000 paid
readers (an honest Fig
ur e l}, 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 "Kimsornol'skaya
pravda" and "Teknika-Molcdezhi," 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 T ungusky 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 crede nce 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 necotiating a 375-mile arc in the
earth's atmosphere.

\ Vhile the Russian's sudden interest in
UFO'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
sub ject once reserved for the lunatic fringe.

. . . K6M VH
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Around
The

WOrld

Algeria
Although the amount o f 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 stat ions in Algeria , seven held by
nat ionals (7X 2) , five by foreigners (7XO), and
three by club stat ions (7 X2 plus three letters).

Five stations are active o n 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 elec tronics. Operat
ing practices for VHF and sho rt wave, co ntest
o perating, construct io n practice, fox-hunt ing
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
hunt ing. Each participant had to build three
fox-hunting transmitters for 3.5 and 1'-4 MHz.

A special Jubilee International LZ DX Co n
test will be he ld on September 14 , 1969 from
0000 to 1200 GMT on CW and SSB to mark
the 25th anniversary of the Repub lic.

ITV-Geneva
The Administrative Council of the ITU has

anno unced the intention to hold a World Ad
ministrat ive Co nfe rence in the latter part o f
1970 to deal specifically with Space Radio
Communications , Problems and Allocations.
The exact dates, location and detailed agenda
wi ll be decided by the Co uncil in May 1969.

JANUARY 1969

Faroes
The annual meeting of the FRA was held in

Thorshaven in Oct ober 1968. An activity con
test was announced starting 1 Nov and ending
30 April 1969 on all bands, 3.5 to 28 MHz.

It aly
Radi o manufacturers and dealers in Italy are

required by law to provide purchasers o f radio
transmitters with a government certificate set
ting o ut the frequencies o n which the trans
mitter may be o perated and the maximum po
wer that may be used . Just how this will af
fect home made equipment is not yet known.
The small II meter Japanese walkie-ta lkies
may give the authorities fit s since many of
them run well over the 10 mw permitted by
law.

The ARt has petitioned their PTT for per
mission to operate in the 4 31.75-432.25 MHz
band .

Netherlands
The Netherlands Government has extended

its reciprocal o perating agreement with the
U.S. to include Surinam (PZ) and the Net her
land Antilles (PJ ), as well as the homeland .

Every Friday evening at 2030 GMT VERON
transmits a broad cast 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 o nly sta
tions in Lago s, Kaduna and Zaria can o perate .
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
t he university is 5N2AA U and is active.

Norway
The annual meeting of the NRR L took place

in August. There are 23 79 licensed amate urs
in Norway, 25 8 more than the previous year.

A fund has been set up , with the aid of a gov
ernment grant of $2 100, to he lp the handicap
ped to become radio amateurs. IRe's for con
tacts with LG5LG will also go to this fund .
This statio n has been se t up in the Free State
o f Morokulien , an area surrounding the Peace
Monument set up o n the Norwegian-Swedish
border. Send 3 IRe's for QSL or 4 IRe's for a
direct QSL. Send $3.50 for an Honorary Citi
zenship in the Free State of Morokulien to the
NR RL, Box 21 , Refstad , Oslo 5, Norway.

7 1



Lawrence B. M edwin WB2 Y R Q
35 Crescen t Drive
Whippany, N .J. Q7981

uick and Easy

Fig. 1. Ext ernal conversion oj a VFO by adding
an antenna coupler, a relative power output meter,
and a TR switch.

4-' 0
.JSl01

+ "so

TO RCVRo--------

Fig. 2. Conversion oj a medium power transmitter
by removing the fin als and connecting the driver to
the pi- net.

17 T 13 T

variable, but a standard 365 pF variable
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. C l is tuned for maximum indication
on the milliameter. Keep the reading low,
as the current you 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 PEl
(579) and Michigan (.569); each over 700
miles uwav. Don't expect fantastic reports,
hut expect to get out. The number one re
quirement for QRP work is patience. You
will probably not get an answer the fi rst
time, or even the second time. It takes a
good ham at the other end to even bother
to copy your station.

Remember that if your neighbor is run
ning 100 watts" medium power, you are
13 db below him to start, a lit tle 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 717,5 kHz.
As this frequen cy 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 he 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 he easily found.

'00
n

TO RE L. PWR . METER

B+P.A.

'"

•

DRIVER

Nearly every month one sees articles in
ham magazines about some low power tran
sistor transmitter. H ave 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! ) shouldn't 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
fin als and connecting the driver to the pi
net (Fig. 2), I don't recommend crys tal 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 ou t 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
cardhoard tube. 13 turns are shorted out
for 40 meters by S1. Cl was a 100 pF

72 73 MAGAZINE
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Personalized

Fig. 2 shows the fin al stage of a CW
transmitter. Remove that big, ugly final.
Connect a 1000 pF mi ca capaci tor 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 rel ative power outpu t m eter
circuit, or, in the case of a ri~ that already
has one (hke the T1.50A, which I modified ) ,
increase it's sensitivity. T his can he done
by decreasing the value of the dropping
resistor that goes to the antenna jack to
about 500 ohms. ]f the m eter circuit is to
he added connect the 200 ohm resistor as
d ose as possible to the antenna, and bring
a pair of twisted wires out to the pot.

This method offers the advantage of
working all hands. Fifteen meters is an es
pecially good hand for low power. W ith
fi fteen watts input i n a T I50A I was 599
ill Texas, about 2200 m iles 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 ragchcwed
for over an hour while my lunch was rapidly
cooling ) the an tenna 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 you 've ever had any '1' \ ' 1 complaints,
you won't now. Your rig is 11 0 lon ger strong
enough to interfere!

A kindlv O~I was down at the shack the•
other day, and, being favorably impressed,
made the following encouraging comment:
"Why don't you plate-modulate th e VFO?
Take an audio transformer, hook it up b ack
wards to the hifi , put the primary in series
with the R+ to the plate of your final, and
. . . He hasn't been invited baek.

...W B2YRQ
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Douglas Byrne G3KPO
Jersey House
Peterborough, England

full Sequential Switching

with Simple Relays

Low-noise transistors in receiver front
ends are mighty fi ne 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
\V2A]\V in 73 for Sept. 66. bnt most in
volve the use of many transistors or scarce
high-resistance relays-and by Murphy's
Law, the special type required is never avail
able.

However, there are plenty of surp lus 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

""

SLOW Of!
a AEL

SLUG
AT TOP

AAIol ATUAEAA...ATURE ~~~~

SLOW AEL.

""

SLUG
AT 80TTO'"

Fig. 2. See Text.

Deta ils of relays
The relays required all have normal sets

of contacts, which are "open" in the de
energised position.

RYI, which is the main control, has
three such pa irs (plus any addit ional 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 F ig. 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 KMF,
and not the applied voltage. Alternately. wi re
a res istor 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 re1<1y,

the 13-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 feeders, 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."KEYING

? TERM· S.

"".

"

~~j-_ X"'TR
ANTENNA
TEA ....

ACYA

ANTE NNA

'b"J,PTT

+ 24 vee . ,
'" ,
ree ....

TC ,
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MENTAL HEALTH
SUBSCRIBE TO 73

NOW

ONLY

$5 (WOWlI

postpaid worldwide

Yes ... yes ... yes .. . here is your oppor
tunit y to blow you r mind o n back issues o f
73. You send u s $5 in cash, c he ck or ne go
tiable secu r itie s a nd we will send yo u an
unbelievable miscellany o f thirty d ifferent
(all different ) back issues f rom the 1960-1966
era . These are all rare collectors items.
Everyone could very likely be worth a tor;
tune to you . Who k nows , y ou m ight even
find a rare J anuary 1961 in this pile! We
don 't e ven know what is in the packages.
To k eep c osts down we h ave had these mag
a zine s packed into sloppy bundles b y the
ch imps from B enson's Animal Farm. Watch
o u t fo r banana skins.

If you want specific issue s o f 73 they a r e
available at the low low (h igh) price o f 75c
each. U n less w e d o n 't have them, in which
case the price is higher.

H ow about sending a bundle t o a DX
~riend.? Back issues a r e worth t heir weigh t
In unlearn dung in most countries . Remem
ber yo u r friends with a nice bundle of 73
m a gazines .

Mone y rece ive d without a sh ip p in g ad 
dress will be u sed for beer.
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RELAY

+
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+

Fig. 3. See Text .

VY3 is the usual transmitter antenna
changeover relay.

HY4 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 F ig. 2b.

Finally, HY5 is the transmitter B-plus re
lay.

Modus operandi
51, the PTT switch, ac tivates HY1 , and

current is fed via the " A" contacts to RY2.
which closes immediately as it is only slugged
for delay un release. So RY3, the antenna
change-over relay, is energised without any
appreciable time lapse. Receiver input is
grounded, and a ntenna switched to trans
mitter.

Current is also fed via the "C" contacts
on HYl to HY4, which is slu gged to give
a time delay in both operate and release
modes. So here is there is a time lag b efore
current is fed via the "B" contacts on RYI
to HY5-to turn on the transmitter B-plu s.

In the reverse action, 51 is opened, RY1
de-energised, voltage removed from RY2, but
-as this has a delayed release-it keeps
its contacts closed for a short space of t ime,
So current is st ill supplied to HY3, 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
HY5 is via the contac ts "b" on RYl. And
these open immediately after 51 is opened,
so the B-plus is removed from the trans
mitter before the antenna is switched over
to the receiver. Result is safe ty, and long
life to your expens ive front-end transistors!

.. .G3KPO.

JANUARY 1969
7S



Report on the Drake R-4A
Receiver and

T-4X Transmitter
Fred W. Fetner, Jr. WB4EF A
1728 Ebenport Road
Rock Hill, S.C. 29730

Afte r getting off to a had start with an
inexpensive receiver which proved to be un
satisfactory, I decided to purchase a really
good receiver. F or some time I stud ied the
specificat ions of the available receivers but
overlooked the Drake for some unknown
reason . One day, I read the specificat ions of
the Drake Receiver and was astonished by
its man y fea tures. After much comparison
with other receivers I found that I could
fin d no other receiver at any price with all
of the following features:

1. Permeability tuning
2. Transistorized VFO
3. Passband Tuning
4. Crystal lattice fil ter III first if stage
,'i. Hi ghly selective and adjustable tuned

circuits in 2nd if stage.
6. Noise blanker as standard (not option

al ) equipment ( not merely a noise
limi ter )

7. 1 kHz tunin g accuracy
8. Notch filter
9. Auxilary band coverage capabilities

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 transmit ter has more drift than
the R-4A. No retuning has ever been needed.
The skirt selectivity is amazing with any
normal 5-9 signal more than 1 kHz away
heing inaudible. After usin g the receiver for
:1 while I began to wonder if the unit was
more selective than the standard communi
cations receiver employing a-sharp C\V crys
tal filt er. So I got such a receiver on loan

76

and used it and found that while it had a
very p ronounced 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 p assband 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 ran ge. 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 p rovides the immunization
against cross modulation from nearby p ower
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 anyone of several stations
near the same frequency without having to
move the main tuning knob. There is little
chance of losing a signal on C\ V since once
the station is heard , the main tuning can
he left unmoved and the signal peaked by
using the passband control. No variable BFO
is used, and none needed, since af ter 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 sta tion cannot he copied
through QR~1. 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 locati ons, but
most of it is due to the selectivity of the
recervcr.

The noise blanker eliminates most man
made type interferrence completely but has
little effect upon static. Setting the T notch

73 MAGAZINE



Wouldn't Your
Ad

look good Here?

A regular zero beat system is used for
C\V but for SSll a "canary" or warbling type
of beat tone is heard . W hen the u nits are
tuned to within 2 or 3 warbles p er 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
m ethod normally used which might be in
error by 100 Hz or more.

The new T-4XB and R-4 B appear to use
the same basic circuits with certain improve
ments such as: a .50 kHz calibrator for
sub-band m arking, and a newer and better
crys tal lattice fil ter in the transmitter for
even better sideband supp ression . 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 th e competition can equal the
Drake Line.

HAMS! DON'T BUY USEO TUBES
COMPARE OUR PRICES

FOR NEW TUBES
RCA-GE-EIMAC-AMPEREX-ETC.

81I A- 4.75 , 4-1 25A-28.00, 4-65A-12.00
5R4GY - 1.75, 807 - 1.75. WE350(80 7) -1.25
4-400A -37.50. 813- 20.95, 4X-1 50A - 19.95
4·250A - 36.50, 4 -1 000A - 80.00, 4PR60B- $55
4CX250B-2 1.00, 8236 - 12.95, 2E26 - 2.50
1625(807-12v n u -i . ro, 41 7A-2.25, 404A-2 .25
6 146-2.50. 6360-3.00, 2X2·.50, OD3.QC3-.75
5879-1.75.5881-3.25 , WE-eV677 1000 WAIT
TETRODE-5 .95, EIMAC-MACHLEIT VT-158
1200-3000 WAIT BOTTLE-R EAD MARCH
1969 ISSUE 73 HOW GREAT THIS IS-9.95!
12V 20AMP DI ODE POWER SUPPLY (LESS
XFORM ER)-4 .95. SEND EaR OUR LIST or
OVER 3000 TYPES OF A~f ER ICAN . BRITISH
AND EUROPEAN IMPORTED TUBES. LAR
GEST STOC K OF XMIITING TUB ES IN THE
WORLD. SEND FOR OUR lARGE PARTS
CATALOG (OU R PRICES ARE TH E LOWEST
IN TIl E USA).

UNITED RADIO COMPANY
56·A FERRY STREET

NEWARK, NEW JERSEY 07105
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filter slightly off to one side of the desired
signal helps somewhat in copying under
heavy static cond itions.

Turning the passband control to the cen
ter position or sligh tly to one side of center
makes weak C\V signals come in stronger
and for extreme QR~ I conditions setting the
control toward the extreme right or left posi
tion increases the select ivity while m aking
the receiver less sensit ive. For SSB the 2.4
kHz position is p rovided and for extreme
QR~ ( conditions the 1.2 kHz position works
wonders.

The main dial is marked in 25 kHz incre
ments and a skirt on the m ain tuning knob
is marked in 0 to 25 kH z increments. The
claimed accuracy is within 1 kHz across the
di al but I have found it to be better than
claimed . The calibration holds within about
200 H z from band to band. Resettabilitv IS

perfect. No backlash or slack exists. .

Drake T-4X
W hen I p urchased 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 opera tes
at 200 watts on AM as well as SSIl and CW .
AGC is employed on SSIl and eliminates
overmodulation even though the gain might
he turned to m aximum. 1'\0 TVI has been
detected even to a portable TV sitt ing right
next to th e transmitter. It seems to p ack
quite a punch for 200 watts. I have received
man y 40 over S-9 reports and man y people
thought I must he using a linear. I am using
a dipole mounted about 15 feet bigh.

The real beauty of the combination is its
flexibility of frequency control. At th e mere
Rip of one switch separate frequency control
can be obtained or transceive operation can
he selected with either the receiver or the
transm itter 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 hand.

The extra VFO is very useful in finding a
d ear 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 d rifting you
can switch to separate frequen cy control to
stay with him with your receiver without
altering the transmitted frequency.
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Operating Suggestions

For The Two 'er
E. H. Marriner W6BLZ
528 Colima Street
La Jolla , California

There have been numerous suggestions
for improving the two meter Heathkit H\V
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 no• •
longer oscillate. Some operators have solved
the problem by cutt ing a square hole in
the side of the cabinet. A beller solution
is to mount the crysta l socket vertical a t
the back of the cabinet, and it does not
take up much more space. A new .001 disk
capaci tor and a 22K I watt resistor will be
needed because the new leads need to b e
slightly longer than the original components.
To mount the crysta l in the vert ical posi
tion requires disk sanding a double type
crystal socket down to the center hole. In
other words do not cut the socket exactlv,
in half. A number 41 drill hole is required

• •

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. %xl" nylon slipped Oller rod
alter soldering. C. Brass rod pushed in and
soldered here. D. Plug installed on top oj the
Two'er cabinet. E. Coax braid soldered to lug.

Mounting the crystal socket and the BNe coax
socket.

78

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 throngh the chassis for the
leads of the "2K 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 p lug in another.

Another improvement to the Two'er is to
replace the phono type rf output socket with
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Freq uen cy Crystal

144.000 8000 ke / s
144.1 8 HOl D ke/s
144.45 H0 2 5 kc/s
144.7 1'040 k c/ s
144.9 1'0 50 kc/ s
1 4 5 .3 1 tW n ke / s
l45 .:l 5 8075 ke/ s
145.440 1'080 kc/ s
145..'iO O 8083.3 kc/ s
14 5. 62 0 80 90 ke/ !;
145. 1:1 00 IHOO ke / s
145 .900 8 10 f; k <, / s
146.0 00 8 11 1 ke/ s
14.fL09 0 8111i.7 ke/ s
14fi .:HJ O H"') • ke/ s_ _ w;:l

146..500 8140 kc/ s
146.7 00 8 150 kc/»
146.82 0 81 56.n kc / s
14 7 .J Rn a kc/ s
147.~ <'1 1 75 h i s
14 7.n H20 0 ke / s
1 4 8 .0 0 R2 2 7 ke/ s

a ENe chassis mount type. This will make
it easier to change the RG58 / D antenna
cable. To put in tbis fitt ing tbe hole will
have to be enlarged to ~8 inches and the
fi tting will push in and the nut can be
fastened to the underside of the chassis .

made from a piece of brazing rod which
is p ushed through a piece of nylon insula
tion and is later p ushed clown into the SO
type fittin g and cemented after the ro d has
been soldered to the plug p in .

E ach time a new antenna is used on the
se t the fi nal 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 he drilled on the side of the cabinet
so that a tuning wand (I can be inserted to
tune the final amplifier while watching the
0-1 mA output meter plugged into the back
of the cabinet.

\Vhile these suggestions may seem trivial,
they may be of great help to the person
not familiar with the two'er, and they cer
tainly make operating of the two-er much
euster .

, .. W6BLZ

Please use
your Zip Code

when writing 73

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

Ver·r-r.y lnter-r-r-esting Bar-gains!!!
Send for our ver·r·r·r,,)' inter ..r-r-astlng 68 page
catalog! ! ! 23c (Free with an order! ! !)

P.P. = POSTAGE PAID
D. C. to 400 CYCLE POWER SUPPLY KIT

T hi s Is an Indispensable Hem If YOIl
want to r un (l 01" ' ! S urplus atrcrar t or
missile e teot rcntes . It will convert
l:! YD C or n\'TW to Il O volts. 400 (Tell'
:l:; watts. T he kIt includes a hldl nual
ity noued transforme r, t rans istors, r e
sis tors. diode, and tnst ruettons. .'10
ha rdware or cahlnet is r uo.Idcd, The
output. waveform Is square, r a ther than
sinusoidal. hut our exnenenoe ha s neon
t hat t his will not make and difference
since miHtar-y equfn. Is tnsensrnvc to waveform dlstcttlon.
wr. a lb. 400 li z I'X sa.en

SILICON RECTIFIER AND HEAT
SINK ASSEMBLY - 4 for $2 .50

' ruts is by (a r t he bes t rectifier de al we
have ever offered. F our hea t sinks each
«ontatntng two xr c torora or D elco I X
31ilj} 25 ampere 200 PlY rccu tter s.
'I'hrse a re not factory refects but unused
te rmination materia l. W !t h t he four
assemhttos ('onta lnlnl\ "Ight ( 8) d tooes

YOU ran mak e either one 50 ampere br fd z e. two 25 A:\I P
br idges, or four 25 .'\)11' full wave center tapped r ecti fi ers.
Cor nu. w/fnst . 4S It Jl S $2. 50 P .P.

1000 MED TANTALUM CAPACITOR
B uy a brand new high capaci tance Ta nt alum Capacitor for
In s t han t he price of an ecutvatent aluminum foil uni t. You
ga in the advantages of small size, high reuabtutr, Infl nf te
life. and hl,l: 1I temperature coereuon. D on' t let the E lectro
b·t1c r'apacnor he t he la rgcst s ize a nd least r eliable com 
ponent In the next home project or reotacemen t. n cautee net
nrtce of t hese units Is ~72.00. Bra nd new.
Tantalum Callacitor 1000 Mfd @ 50 VD e TC 'OOO $2.00 P.P.

400 Mfd @ 75 ve e T C 400 $2.00 P.P.

Mounting the portable antenna on the Two'er
cabinet.

F or 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 cab inet. (see F ig. 1) It is
only necessary to p unch a ~ inch hole on
the top of the cabinet and then solder on
a short piece of RG58/ U, and p ush it out
one of the vent holes at the back of the
cabinet. Now attach a BNC type fittin g
to the short lead and push it in the new
ENe chassis Rtting. The antennas can be
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W 5TO M, BAS, 4822 Wood mont ,
77045. Electronic keve rs, digital

comm ercial eq uipme nt a nd modifi 
pro blems , fi lters a nd se lect ivit y,

Fred Moore , W 3WZ U, broadcast engineer, 4357
Buckfield Terrace, Trevose, Pa. 19047. Novice trans
mitters a nd receive rs, HF and VHF antennas, VHF
converters, receivers, AM, SSB, se miconductors, mo
bile test eq uipment, general , prod uct data , pulse
techniques, ra dio astronomy, bio·medical electronics.

W a lt er Simciak, W4HX P, BSEE, 1307 Baltimore
Drive, O rla ndo, Florida 328 10. AM, SSB, Novice
tra nsmitters and receive rs, VH F converters, re
ceivers , semiconductors, mobile, t est-eq ui pment , gen
eral.

James Venable K4YZ E MS, U B, l l M, 11 9 Yancey
Drive , Marietta, Georgia . AM, SSB, novice gear ,
VH F, semico nductors, and test equipme nt .

J. Brad ley K6H PR/4 , BSEE, 301 1 Fairmont Street,
Falls C hurch, Virgin ia 22042 G en eral.

Wayne Malone W4S RR BSEE, 8624 Sylva n Drive,
Melbourne, Florid a 32901 . G eneral.

Bruce Creig ht on WA5JVl, 8704 Belfast Street,
New Orlea ns, louisiana 70 11 8. Novice help and gen
era l q uestio ns.

Dcu qles J ensen . W 50 G/K4DAD, BA/BS, 706
Hwy 3 South , l eag ue City, Texas 77573 . Digital
tec hniq ues, d igita l and linear IC 's and thei r e ppllee
tions.

Louis Frenzel
H ouston , Texas
electro nics, lC' s
cations, novice
aud io.

George Da ug hters WB6AIG, BS, MS, 1613 Notre
Dame Drive, Mounta in Vi ew, California. Semicon
d uctors, VH F co nverte rs, t est eq ui pment , general.

Glen H. Cha pin, W 6G Bl, 3701 Trieste Drive,
Carlsba d, Calif. 92008. HF a nd VHF antennas,
novice transm itters and receivers, VH F co nverters,
semiconductors, receivers A M, SSB, gen eral, surplus.

Tom O'Hara W60RG, 10253 East Nadine Temple
City, California 9 1780. ATV, VH F converte rs, semi
conductors, general questions.

Steve Diamond WB6 UOV, college student, Post
Office Box IH4, Oakland, California 94604. Re
peate rs and problems reg arding legality of co ntrol
methods. Also TV, novice transmitters and receivers,
VHF antennas and converters, receivers, semieen 
ductors, and product data.

Orris Grefsheim WA6UY D, 1427 West Park, lod i,
California 95240. TV, HF antennas, SSB, VHF ante n
nas and converters receivers, semiconductors, an d
general questions.

H ug h Well" W6WTU, BA, MA 141 1 18t h Street ,
Manhattan Beach, Calif. 90266. AM FM receivers,
mobile test equipment, surplus, amateu r repeaters,
gene ral.

Carl Miller WA6ZHT, 62 1 St. Francis Drive,
Pet a luma , C alif. 94952. Double side band.

Howa rd Pyle W 70 E, 3434--7th Avenue , S.E.,
Mercer Island, Washington 98040. Novice help.

73 PETERBOROUGH NH 0345B

73 BINDERS

Are your magazines fallinq down all t he ti me?
O ur bright red binders will hold t hem o n the
bookshelf. Stamped in gold. Sp ecify yea r. O nly
' 3 each , b ut q oing up before long. Order.

J. J . Ma rold W B2TZ K, 0 1 Division, USS Mansfi eld
0 0 278, FPO San Fra ncisco, California 9660 1. Gen
eral.

Ira Keveler, W A2Z IR, BSEE, 67 1 East 78 Street,
Brooklyn, New York 11236. SSB t ransm iHing, color
TV, compu te r prog ram ming and systems, d igital ,
radio and remote control, rf transmission lines, di
pole d esig n, audio a mplifiers , linear a nd class C rf
amplifiers .

Technical 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 reallv want to be of
help and do so without compensation . Be
sure to state your problem clearly and en
close a S.A.S.E. for a reply.

J ohn Allen, KI FWF, high school student, 51 Pine
Pla in Road, Wellesley, Mass. 02 18 1. HF and VHF
entennes. VHF transmitters and conve rte rs, AM, SSB,
product data, end surplus.

Bert LiHlehale, WAI FXS, 47 Cranston Drive,
G roton, C onn. 06340. Novice tra nsceivers, test
equipment and homeb rew projects gone wrong.

Bob G roh W A2C KY, BSEE. 123 Ant hony Street,
Rochester, New York 14619. Sp ecializes in VHF/UHF
solid-state power a mplifiers. bu t will be glad to ma ke
co mments on a ny subject.

G. H. K,."" W A2G FP, BSEE, MSEE, 70-15 175
Street , Flushing , New York 11365. Will answer an y
questio ns, dc t o microwave, stete-ef-the-ert in all
areas of communications circuit design, an alysis and
use. Offers help in TV, AM, SSB, novice transmitter
and receive rs, VHF antennas and converters, reo
celvers. se micond uctors, t est equipment, di~ita l

t echniques and product data.

C ha rles Marvi n W8W EM, 311 2 lastm er Road,
RFO # I, Rock Creek, Ohio 44084. Will help with
any genera l amateu r problems.

Stix Borok W B2PFY, high school student, 209·25
18 Avenu e, Bayside, New York 11 360. Novice help .

C lyd e Washburn K2 SZC, 11 70 G en esee St reet ,
Building 3, Roch ester , New York 1461 1, TV, A M,
SSB, recei vers , VH F converters semicond ucto rs, test ,
qenere], p roduct data.

~ichard Tashner W B2TCC, hig h school student,
163-34 2 1 Road , W hitestone, New York 11 357. Gen.
erel.
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PFC G,.dy Sexton J,. RAII461755, WAIGH/
Dl4, Hedmstedt Spt. Detachment, APO New York
09742. Help with current military gear, information
from government Technical Manuals.

Sgt. Michael Hoff WA8TlX, 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. HKI NL, 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,
VHF 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 e ntennes, VHF antennas, VHF converters, semi
conductors, mobile, general, and microwave.

G.,y De Palma, WA2GCV/9, P.O. Bcx 1205,
Evanston, lll., 60204. Help with AM, Novice trans
mitters and receivers, VHF converters, semiconduc
tors, test equipment, digital techniques end all gen
eral ham questions.

Arthur J. Prutzman K3DTL, 31 Maplewood, Dallas,
Pennsylvania /8612. All phases of ham radio. Can
assist with procurement of parts, diagrams, etc.

William G. 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.

Iota Tau Kappa Radio Fraternity W7YG, Multnc
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.

red Cohen W4UMF, B5, Ms, PhD. 6631 W.ke
field Drive, Apt. 708, Alexandria, Va. 22307. Ama
teur TV, both conventional and slow scan.
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Roger Taylor K9ALD, BSEE, 2811 West Williams,
Champaign, Illinois 61820. Antennas, transistors,
general.

Michael Burns Jr. K9KOI, 700 East Virginia
Avenue, Peoria, Illinois 61603. AM, SSB, receivers,
transmitters, digital techniques, novice help, general.

Jim .Jlndrlck WA9QYC, 801 Florence Avenue,
Racine, Wisconsin 53402. Novice transmitters and
receivers, general.

John Perhey WA0DGW/WA0RVE, RR #4
Owatonna, Minnesota 55060. AM, SSB, novice trans
mitters and receivers, HF receivers, VHF converters,
semiconductors, mobile, product data, general. Has
eccess to full speciflceficns on almost all standard
components presently catalogued by American men
ufacturers.

Ronald King K80EY, Box 227, APO New York,
New York 09240. AM, SSB, novice transmiHers and
receivers, HF receivers, RTIY, TV, test equipment,
generc!ll.

Charlie Marnin W8WEM, 31/2 Latimer Road,
RFD I, Rod Creek, Ohio 44084. General technical
questions.

Michael Winter DJ4GA/W8, MSEE, 718 Plum
Street, Miamisburg, Ohio 45342. HF antennas, AM,
SSB, novice gear, semiconductors.

David D. Felt, WA0EYE, 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 K0GFM, Hq Co USAMAC, Avionics
Division, APO New York, New York 09028. HF
entennes. 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 SOc.

MOVING?

Every day we get a handful of wrappers
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
takes six weeks to make an address change
instead of the few days it used to when we
worked slowly and by hand.

BI



The SOB
(Sightless Operators Bridge)

Edward A. Lawrence WA5S WD/6
218 Haloid
Ridgecrest, Cali/. , 93555

00 0

0 0 03 0

0 0 00 0 0

04 0 0 0 0 oQ2
0 0 00

If a sightless amateur could use a stand
ard SW R brid ge, he could make the proper
adjus tments to his antenna or matchbox to
get maxim um 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 in to a m eaningful indication since
most blind operators have very good hearing.

Here is a SW R bridge designed to indi
cute a null condit ion 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 descrihe this circuit as
used in an S\VH indicator, it could be used
as a voltmeter with the addition of a fixed
reference and appropriate multipliers .

o 0

00 00

o 0

DRILL 3/ 00

/B 0

HOLE FOR......
POT BUSHING

o
o
o

o

o
o 0

QI 0
00

Fig. 1. Schematic diagram .

Refer to Fig. 1; yo u will see that transis
tors QI and Q2 m ake up a differential am
plifier, which means both collectors will be
at the sa me potential whenever the signal
levels at the bases are equal. If they are not,
then one collector will be higher than the
other. Thc diodes 01 and 02 allow the
hase of th e emitter follower Q3 to follow
th c 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 U)T re
laxa tion oscillator, which drives the speaker

"

-
s r 6.8 K

6.8K

~ OJ '" "
'0 , ~6 0' o.'V" '0'

0 ' .,-r N•
"-2:2 .5

'00 r-' 00 "- '"- '0 '
;::; SPKR

* OJ '-
.II' '' 4-16

'" .'" n

COMMON
REFLE CTE D INPUT" ORWARD INPUT

Fig. 2. B ram e mark ings for fron t panel.

directly. T he end result is that the andio
frequency of the osci llator will rise if the
signals at the inputs of the d ifferent ial am
plifier are not equal. Since the reflected
voltage out of the SWR bridge is always
lower than the forwa rd voltage, we call
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
Hull 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 SWH.
Naturally the null gets sharper with in
creased input. 20 vdc is about the maximum
that should he applied to either input. If
your S\VH 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 he
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1

•

$1. 50 ea.

$1.50 ea .

$ 1.25 ea.

$ 1.00 ea .

$ 1.50 ea .

$1.25 ea.

$6.50 ea.

- ..:>- ......

RECEIVERS
r'ot uns

7;IA 4. 2 Ffl te rs
- $425.00

' 5s t. I I xrutrtnt ter
- 5375.00

Bra ke H4- $325.00
H Clegg I nt errl' ptor- $200.00

:\l l nt- $ 135.00
~:-';atlonal :\1'2 ·40('

- $50.00
",,{'W Hammarlund

11 11·1110-$209. 95
Hammarlund JIQ- 110A

at $ 14~1 .00

"Hammarlund lfC· 10 re o
eetrer adapter at :!-73.00

EFJ ::: 4.7 to ::;5 pf. 600v spa ring; Double
167.16 1 hearing. double eeramic end plates.

1%"" sq. %" shaft , *~ long +
th readed hush ing %"" long. 4/$5 .50

M C-SO M 6.3 to 511 nr. 1 K Y spared. Rtra lght
li ne frequent)'. Double hearing.
double eer amtc end metes l o/..~ x
14 ", T wo 14'" shafts, % ~ and lh""
long + %~ th readed hushing.
4/$4.50 .

DUAL 30· ~AHD\\-~;r, I•. 65001' spael ng. xnc
2 11 PF . alex Insulation. :> %'" wlde 31h~

hi gh. 11" long + 2 'h~ for %~ sha ft.
( fl Ih~) . 4/ $25.00 .

CeTll mie 2% ~ x lo/..~ x YR". 6 foot shlelded
r ahle . I ' hono plug. 4/$5.00 .

Ceramic Identical to a bove. te rminated In
phone p h Iit' 4 /$5.50 .

Ceramic. J 2%"" x 1* "" x ~". " ' / 6 foot
s h iel de d . tlnned end cahle. 4/$4.75

Cryst a l· J 2Y. " x 1%'" x %~. 6 foot single
shielded r-a ble , and two conductors .
ends tinned. With 0 :\ - 0~'1<' s witch .
4/ $3.75 .

More VARIABLE CAPACITORS

All nr tces are :\ ~:T, J<'Oll our stnre , Chtra>:o. All Items are
subj ect to pr ior sale. PL. EASE include sum('ie nl to cover
~ hlpllirnt cost s : an}' excess returned wi th shipment. j'or Jl li 
note del tverf es adtl 5% to cover s al e ~ tax- PI,EAS t;. For
l!l6~ "OO()D U;" sheet. senti SASt;.

B C Electronics
Telephone 312 C A lu me t 5·2235

233] S . Michigan Avenue Chicago, Illinois 60616

Microphones-CERAMIC , CRYSTAL-DIRT CHEAP

SERVICE AND FRIENDLINESS
To Radio Amateurs For 32 Years

WE MUST BE DOING SOMETHING RIGHT.

~. PHONE

~.~~' ~~ • . ~" 518·842. , ---'- .~'!'!ll. 835.
.. ..I· t ~ ~ .. ill
~ _.. -: '

USED EQUIPMENT
He ath 1".B - I O-$75 .00

-vauene I '" B .\;W
51SB-$2 10.00

u Halllrraft ers lIT -H
-$225.CO

" ~B&W 5' ~ H- H- $75 . 00

TRAN SVERTERS
('ollins li2St - $600.00
i'& H 6- 10;0-$ 125.00

TRANSCEIVERS
x ew :-.'ational XC X -:!Oll

- $3CO.00
Oonset Ii,li + n C-$ 165.00

LINEAR$
~H ~~ SB:!LA - $ 175.00

ANTENNAS
New 'frontes CIIIt

TRANSMITTERS D \\" e ll e r~550 . C O

Collins 32S:l- $550.00 MISCELLANEOUS
' ('ollins :':! Y1~5 130.00 ITEMS
Clej;U: Thor 15--5225.00 -jotmscn :!.; OW :Hatehtlox

" {Holl(' King ;,OOC at + Coufll er-$75.00
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summed with the d rop across 0 3 to p revent
a 0.6 vdc dead zone. The signal voltages
from the SWR bridge must be positive with
respect to ground for this unit to work.

I said that the adjustments after assemb ly
were few and easy. W ell, one is few so here
it IS . Set the ratio pot to mid-range and
apply a signal to top . About 6 vdc. Jumper
the wiper of the ratio pot to the reflected
input. This should force the bridge to bal
ance. Measure between the collectors of
Q I and Q2. Adjust the 500 ohm pot until
the meter reads zero. At this time, you
should notice the aud io tone dip in fre 
quency as you reach the balanced cond ition .
And that's all there is to it. One more check
can be made at this time to insure proper
operation. Short the base of Q3 to ground .
This should cause the audio tone to d rop to
a low frequency. If it causes the tone to
stop, change the 15 k resistor to a lower
value.

To mark the dial in BRAILLE, use the
pattern shown in Fig. 2. It is mirror image,
so tape it to the inside of the chassis and
punch through it. Use a small pointed punch
and punch hard enough to raise the surface
about ;r{~ inch. Check to see that you can
feel the pattern easily.

If possible, use a dual transistor for Q1
and Q2. It is nice b ut not absolutely neces
sary. Q4 is a 2N2 160, but other UJY's will
work as well. Almost any NPN Silicon tran
sis tor will work in this circuit, so don't be
too fussy.

The UJT voltage controlled oscillator
ca n also he used by itself m many applica
tions to find a peak or dip in voltage. Some
of the p laces that this could be applied
are : Plate Current, Grid Drive, Output
Power. Or the Face of the indicator could
be marked to indicate Beam position if a
pot were coupled to the rotor. I am sure
that many more uses can be found, limited
only by the ingenuity we can apply to the
problems faced , which certainly isn't much
of a limit.
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RENEWAL CODE

The two numbers und er your call on th e ad.
dress label are the expiration code. We have
tried to make it simple. The fi rst number is the
month that we send you the last copy on your
subscription and th e 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 uni ts. 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 p articular circuit.

Import ant 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 F CC study list
whi ch require a knowledge of these basic
principles to answer are :

15. A resistor, capacitor, and inductor
each have 100 ohms of resistance
or reactance. \ Vhat 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. 1£ a 5-olun load is connected
to the transformer secondary, the
reflected p rim a r y impedance is
what? How much voltage appears
across one half of the turns of the
primary?

42. How do inductors combine in senes
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 de circuits. For a starting question
to explore, then, let's ask "How does uc
differ from de?".

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 we'll
find there will lead directly to another ques
tion (which takes us back to the FCC study
list ), "What is impedance?"

\Vhen we have a relatively clear under
standing of reactance and impedance, we
can move on to a question dealing directl y
with all three of the FCC questions: "How
do impedances combine?" Finally, we'll
cover all the principles involved in FCC
quest ion 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.
11ow does ac differ from de? The terms

ac and dc are simply shorthand, as you
probably know, for «alternating current"
and «d irect current". The major difference
between these two types of electric cur
rent are that de Haws directly through the
circuit, always going in the same direction,
while uc changes its direction at fixed inter
vals, alternating between "forward" and
« "/Ireverse ow.

A flow of de III any circuit has three
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major characteristics wh ich we use to d e
scribe it : its voltage, or the "pressure"
forcing the current through the circui t; 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 m ay be
used to describe ac, but all of them have
to he 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 tbe key difference between
ac and de,

If we put an oscilloscope onto an ac cir
cuit we can see directly the varia tions in
voltage. W e can also see that in anyone
circuit the voltage will never be more than
some "peak" value. If we're looking at nor
mal power-line ac, the volta ge 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.

W e could use this "peak" value as our
measure of voltage, and in some types of
circuits we do. \Ve could also use the full
voltage swing from negative peak to posi
t ive peak as our measure-and again, some
circuits are rated in terms of "peak to peak"
voltage.

However, the normal "voltage" we t alk
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 "RMS" stands for "root mean
square" and refers to the mathematical meth
od by which the value was originally de
termined. For our purposes it's enough to
know the ratios between RMS, peak, and
peak-to-peak voltages.

The reason R~IS 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 de. If we use peak
voltages, the power figures are wrong.

Another way of putting this is that the
RMS values represent the effective de
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equivalents of the ac figures. If a de volt
age of 120 volts and a de current of }~

am p are applied to a light bulb a certain
amoun t of light and heat are generated. If
an ac voltage of 120 RMS volts is applied
to that same light bulb , an RMS current
of ~f 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, b ut only
the RMS values correspond directly to de
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 "correspoouding'
signals.

This comes abou t because both the ac
signals are always changing. 1£ 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 de 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
floe 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 de sig
nals of identical voltage and current hut
opposite polarity; again, the two would can
cel.

You can see that, with the two ac signals
we're looking at, the only difference is the
tim e relationship between the two. This time
relationship between two ac signals of iden
tical frequency is kn own 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 arhitrary
reference.

Another important fact concerning this
idea of phase is that it applies Dilly to sig
nals of identical fr equency. If the two sig
nals we're talking about are of different
frequency, then even if they start in the
same phase so that both reach positive peak
at the same tim e, they cannot both reach
the following negative peak at the same
time. If they did, they would he of the same
frequen cy. Being of different frequency, they
take different amounts of time to go through
a cycle.

The key thing to keep ill mind in any
discussion of phase is that the word really
is a measure of tim e 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 tim e 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 signal's
frequency is 1000 cycles per second, then
one Full cycle takes 1/1000 second or 1000
microseconds. This makes 360 0 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 0 of phase angle.

If 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 0 eq uals 250 microseconds,
and 10 microseconds equals 7.2.

To sum up all of this, the major differ
ence ill description hetween ac and de are
that de is measured in constant volts, con
stant current, and constant polarity, while
uc is measured in terms of varying voltage,
varying current, changing polari ty 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 d e's
"polarity" than does frequency. For exam
ple, two de signals of eq ual voltage and
current hut opposite p olarity will cancel
each other out. So will two ac signals of
equal voltage, current, and frequency, but
180 ' out of phase with each other.

" 'hat is reactance? Now that we have
the necessary words and id eas, 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 h ad 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
it's de we're involved with . In a single ac
circuit, with only one "signal" in the usual
sense of the word, we have to think of the
coltage as one signal and the current of
that same circuit as another, separate sig
nal.

\Vhen the "two" signals we're examin
ing arc actually the voltage and current
in a single circuit, then they must be of
the same frequency, and the idcn of "phase"
is applicable.
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But when voltage and current are out of

phase, the power available is less then the
p roduct of H~IS voltage and R~IS current.
Staying with our current-ahead-by-90° ex
ample, when voltage is peak current is zero
and power must also be zero. \ Vhen cur
rent is peak; voltage IS zero and power is
still zero. During most of the cycle, cur
rent rs 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 onlu time that any power is avail
able in this situation is during that fraction
of the cycle that voltage and current are
hath gomg the same way, and even then
smce both are far helow their peak values
the power rs far less than would he ex
pcctcd.

If we shift things around so that volt
age and current are a full ISO- out of phase.
then no power at all is available in the cir
cuit although hath voltage alo ne and cur
rent alone may be extremely large values.

This has the same effect as does resistallce
so far as available power 1Il the circuit is
concerned, but there's a major difference.

Resistance m a circuit converts the elec
trical energy into heat energy. Once that's
done, the elec trical energy is gone and we
ca n' t get it hack.

The effect we're examining doesn't 111

valve such a change. Instead, it merely
changes the time relationship between volt
age and curren t so that the energy is no
longer available for use. If we should do
something to change the time relationship
hack agam, the energy would st ilI 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 bet ween the voltage and current 111 a
single ac circuit has been changed .

Since we can, if we use the current as
the reference signal and consider the cottage
as the signal which changes m time, move
the voltage either ahead of or behind the
current, the reacta nce ca n he either pOSI
tive or negative . A negative reactance va lue
means that the voltage has been delayed
with respect to the current, so that the volt-
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Fig. l. Dijjerences between de and lie are shown
by these illustrations which represent either cur
rent or voltage in a circuit. de (A) is steady in
the slime direction, while lIC (II) 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 ot her.

For a start, let's assume that the two
signals voltage and current are in perfect
step with each other. The phase di fference
15 0° j 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 he going towards
its negative peak. \ Vhen voltage reaches zero
going negative, current IS at the negative
peak, and as voltage gets more negative
the current is becoming less negative. \ Vhen
voltages reaches the negat ive peak, the cur
rent has again become zero going posit ive .

Now pow er in a de circuit is simply the
prod uct of voltage times current, and in an
ac circuit if hath voltage and current are
in phase is the product of R,\IS voltage times
R~IS current.
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Fig. 2. "Phase" applies only to ac signals of
identical frequency, and is a measure of their
t iming relative to one another. Here. for instance,
signals A and B have 00 phase difference sin ce
they reach th eir peaks and cross zero at the same
l imes. 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.

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 How keeps getting
larger and larger also in the reverse di
rection. \Vh en 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.

uc -voltage then begins d ecreasing back
toward zero, going now in the positive di-

age is behind the current. A positive value
of reactance means that the current has
been delayed, 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 en
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.

F requently you'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 emp ty 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 full y charged, 110

current flows.
Now let's try that same thing with ae

instead of dc for a source. Let's also assume
that the ac is of fairl y 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 fl ow 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 de is that with ac, the applied voltage
was not steady but was always increasing.

\ Vhen the ac voltage reaches its peak it
hegins to drop hack toward zero. Now the
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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 neeessariy 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 he
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 occup ies 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
pli ed nc. 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:

E.

. L

.~

E.

Fig. 3. This circuit illustrates differences be
tween resistance and reactance in ac circuits . I f
resistance of resistor an,d reatance of capacitor arc
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 0/ hour this can be
possible.
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Xc = 1/6.28fC

In this formula , Xc stands for capacitive
reactance, f is for frequency, and C is for
capacitance. \Vhen 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/fC

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
iota the magnetic fi eld 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
d rop, it's not large enough to sustain the
magnetic field at full energy and the stored
current begins to he 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 hegins to oppose the
release of energy. The result is that cur
ren t 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
h attie each other. The amount of current
released continues getting smaller and small
er, and when the voltage reaches negat ive
peak the two current effects fin ally 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-sthe opposite of the
effect produced by a capacitor

As in a capacitor, th e effect depends upon
hoth 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, indue/ice 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 nc signal and the
inductance of the coil, use this formula :

Xl = 6.o8fL

In this formula. f is in cycles per second
(Hz) and L is in henries; X 1 is in ohms.
The form ula is suitable in this form for
power and audio frequen cies. rf inductors
are usually measured in microhenries; rath
er than changing the Formula, simply use
megacycles rather than cycles for frequency
to use microhenrics instead of henries for
inductance, and Xl will still come out in
ohms.

' Vhaf is impedance? \ Ve have seen now
how ac and de differ, and we have defined
".. f Ireactance as a measure 0 t ie 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
ahle for use in the circuit. The major dif
ference is that the resistance gets rid of
th e 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 p erfectly
possible to have both in a circuit; in fact,
it 's impossible not to have hath in any prac
tical circuit. \Vhen b oth are p resent, the
circuit behaves diflerently 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 res istance follows
Ohm's Law for both de and nc, provided
only that ac voltage and current values are
expressed in Rl\IS 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 introd uces.

Now take a look at the series circuit
in Fig. 3, which contains both a resistor
and a capacitor. \Ve know that the capacitor
has capacitive reactance; we'll assume that
the frequency of the ac we're 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
wi ll produce a voltage drop determined by
Ohm's Law, equal to the R:\IS current times
the resis tor value in ohms.

Going through the capacitor, this current
determined by Ohm's Law-equal to the
RM S current times the capacitive reactance
in ohms.

This means that in this circuit, we have
two separate voltage d rops 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
81.6 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 p eak.
The only way 2 + 2 can equal 4 when it's
uc voltages we're adding is if b oth voltages
are "2" at the same time-and in this cir
cuit, they're not.

Both voltages, you'll 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 gottcn
to positive peak. The two are never in step
with each other.
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\ Vhen 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
surv ives in the tota l circuit. Fig. 4 shows
this action bv means of the waveforms of
Er, Ex, and the resulting total-circuit volt
age waveform.

T he total voltage is the sum of the two
ind ivid ual voltages, and as you can see it
is larger than either alone-but not tw ice
as large.

In fact . with sine-wave voltages ( 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 C(IUal 0 .707
times the total applied voltage, rather th an
half the tota l 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 th is time
notice the effect upon the timin g: of the
various waveforms. The capacitive reactance
shifted phase of the voltage a full 90 0 from
that of the current while the resistor's phase
shift was (} O. W hen the two voltages added
together, the fi nal phase sh ift was red uced
to 45 °.

When resistance and reactance are both
present in a circuit, the phase shift is al
way's less than 90°. Just how much less
depends upon the ratio of resistance and
reactance; in our example the two were
oqual so the phase shift was cut in hal f.

This combination of reactance and res ist
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 resisto r must h ave
leads; the leads have at least a litt le 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 always at least some trace of
leakage resistance through the insulation.

An d even in theory, both pure resistance
and pure reactance are merely special forms
of the general idea "impedance". T he hest
wuv to illustrate this is to look at the wav

• •

engineers write down impedances.
Two ways are used; both have mathe-
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mat ic foundations hut the math isn't im
portant to us.

One way, based on the way a complex
number is written, is to specify the im
pcdance as the slim of pure resistance and
pure reactance. If we represent the ohms
of resistance by "A" and the ohms of react
uncc by "B", then the impedance becomes:

A + jB ohms.

T he "j" is from m athematics and indi
cates that the "If' is a reactance with 90°
phas e shift. The "jfl" term may be either
positive or negative depending upon the type
of reactance involved.

The other way is to write the absolute
impedan ce va lue and phase shift:

z/e ' ohms .

To usc this way, "Z" must be calculated
and so must 8; we' ll stick with the
"A + jl!" method the rest of the way.

Now if we want to talk about a theo
reticnlly pure resistance, we can st ill de
scribe it as an impedance of "A" ohms
resistance and ;:,cro ohms of reactance, by
writing "A + [Il" as the impedance value.

Similarly, if we want to describe a pure
reactance, it can he written "0 ±jB" ohms
to indicate ;:,ero ohms of resistance but " B"
ohms of reactance, w ith the + sign indi
cating that it's induct ive or the - sign indi
cating capacitive.

Any time that neither A nor B is zero,
\ '(HI know that hath resistance and react
ance arc present-and you're deali ng with
all impedance.

How do impedances combine? The reason
we've gone into such detail about the "A"
and HjB" method of describing Impedances is
that it makes all questions of combined
impedances simple.

To calculate the impedance of a series
circu it made up of several imnedances (any
of w hich may he "pure" resistances or re
actances) , all we have to do is total up
the "A" values of each separately, do the
same for the "j l!" values, and write down
the result.

Negative reactances cancel out cone
spond ing amounts of p ositive react ance and
vice versa.

For example, let's attack that study-list
question ahout the IOO-ohm resistor. capn
citor, and inductor. First. let's describe the
impedance of each of these elements scp-
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Fig. 4. War.,·eforms show nmmg differences be
tween voltages across resistor and capacitor in
circuit 0/ Fig. 3. Total voltage always equals the
SUm 0/ the in stantaneous voltage values as indio
cated by th e vert ical matchin g lines. With 90 0

phase shift , peak oj total is 1.41 times th at of
either part.

arately. The resistor would he 100 ->- jO
ohms since it theoretically has no reactance.
The capacitor would he 0 - jlOO ohms since
it's all reactance, and capacitive. And the
inductor would he 0 - jlOO ohms since it
too is all reactance, but positive.

The total series impeda.nce is then ( 100
+ 0 + 0) for the "A" side, plus (0 
100 + 100 ) or (0) for the "B" side, and
we find quite directly that the effective ci r
cuit impedance is only 100 ohms resistive
- or 100 ± jO ohms.

So far as the effective impedance of the
circuit is concerned, the cap acitor and the
inductor have cancelled each other out!

They're still there, though , and the cur
rent Hawing through this series circuit must
How 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
he the 100-ohm resistance.

To keep the figures simple, lets assume
that we have a 100-volt generator feed ing a
circuit like this. That makes the RMS cur
rent through the resistor 1 amp.

Hut 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

E. r-, I \1\

\/ 'V
E. \ / \

\ V 1\
1\

\
1/ E,"' 1/

v

ecv

eov

28 .2 V

across the inductor. These are voltages
which can be measured with an ordinary
VTVJ-1.

What the meter won't show is that the
voltage across the capacitor is 90 0 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
we're at it, lets cut the voltage down to 100
volts RJ-IS.

Our impedances now are 1 ± jO ohms for
the resistor, 0-j100 ohms for the capacitor,
and O->-j 100 ohms for the inductor. The
total circuit impedance, then, is 0 +0+0 )
... j (0- 100 + 100 ) , or 1 ->- jO ohms. With
10 volts RMS applied, the current will he
10 amps RJ-IS.

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 he 10 times
100 or 1000 volts RMS, 90 ' behind the cur
rent, and that across the inductor will also
be 1000 volts RJ-IS but 90 ' ahead of the
current.

F rom the sta ndpoint of the lO-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 simp ly as
"Q". w hich is the ratio of "energy stored"
to "energy released" or more plainly, the
ratio of reactance to resistance in the cir
cui t .

For example, the FCC question uses values
of 100 ohms for hoth resistance and react
ance; the Q of this circuit is 100/1 00, or L
Our modified version , though, had 100
ohms reactance and only one ohm res istance,
for a ratio of 100/ 1 or a Q of 100.

The hi gher the Q of a reactive element,
th e more energy it \ViII store. This is not
always an advantage. T ransm itter tank cir
cuits, for example, must operate at rela
tively low Q in order to le t the power be
released to the antenna.

The same combination-of- impedances ap 
proach we have been examining through
out this section can he applied to the com
hining of similar impedances .

The key factor to remember is that im
pedan ces 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 Rl ,
R2, and R3 in series is ( R 1 + R2 + R3 ) ,
but if the three are connected in p arallel
the effective value b ecomes I I ( (lIRl) +
( 1/R2 ) + (l / R3 ) )

Similarly, three impedances Al + jBl, A2+
jB2, and A3 +j1l3 in series have a total im
pedance of (A I + A2 + A3 ) + j(1l 1 +
112 + 1l3 ) . In parallel, the pi cture becomes a
bi t more complicated since the value of
1/ (A+ jll ) isn 't so easy to fi gure directly.
It comes out to be ( A-jB)/(A~ + 1l2 ), and
when you start adding up a string of these,
things get m essy in a hurry.

It's actually easier to handle this kind of
problem by ignoring "impedance" for a
moment and going hack to the values of in
ductance or capacitance involved.

When inductors are connected in series.
their effects add lip just as do those of
resistors. In parall el, the effects are split
just as are those of resistors. These state
ments are true on ly if the various inductors
involved are not coupled to each other in
any way; if they are, some transformer ac
tion gets in to the picture and modifies the
effects ill all un predictable 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. \ Vhen capaci tors are connected in
parallel , their effects add up ; in series, the
effects are split.

To determine the impedance of a string
of parallel-connected inductors or series
connected capacitors, then, you can simp ly
fi gure up the effective inductance or capa
citance hy th e p arallel-resistor rule. Then
plug this single value into the reactance
form ula to determine the effective reactance
of the group.

What does a transformer do? T he theory
behind transformers usually is m ade to ap
pear extremely com plex, 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.

\Vhen we're talkin g about power t rans
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 t ransformers , we almost invari
ably talk about "impedance m atching".

Actually, the theoretical d ifferences be
tween a ' power transformer and a signal
transformer are almost non-existent. \ Vhat
d ifferences exist arc detailed ones, concern
ing the frequency range, power loss in the
wires. and the like.

The basic transformer itself could care
Jess which job it's doing, because it does
hath in exactlv the same wav-hv trans-• • •
forming impedance .

T o 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 perm it the 12/1 20
ampere, or 1110 amp, to flow. This 1/10
amp times 12 volts amounts to 1.2 watts .
A 2-watt resistor co uld he used, but it would
get rather warm.

If we use a 12-ohm res istor instead of
120 ohms. then 12 /1 2 am pere-or 1 amp
of current will How, and we will have 1 x
12 or 12 watts of power in the res istor.

T he point is that the voltage di d 110t
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 kino of im
pedance. OUf first resistor had an imped
ance of 120 + jO ohms, and the second
had an impedance of 12 +jO ohms. H ad we
been using ac rather than de the results
would have been the same- reducing the
impedance to 1/ 10 its original level while
keeping voltage constant would h ave p er
mitted 10 times the current to flow, or 10
times the power.

Had we left the resistor's value constant,
hut instead changed from a 12-volt hat
tery to a I20-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
lip right along with the voltage; while only
I1 10 amp would Howat 12 volts for 1.2
watts, at 120 volts a fu ll amp would flow .
T his is 10 times the voltage and another
10 tim es 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. \ Vhen 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 fl ow in the second coil. and this ill
duced current again depends upon 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 hoth impedances, since the wire of which
they are wound also has some resis tance.

A well-designed transformer has li ttle re
actance or resistance of its own, hut any
othrr impedances in the circuit will reflect
back to the transformer b ecause thev will
affect current flow in the circuit. Thi ~ will ,
in turn , affec t current flow in one wind
ing or the other of the transformer and
that it will influence the strength of the
magnetic Reid 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 turns 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 doesn't vary except
as determined by the ac frequency) de
pends directly upon the number of t urns
in the coil. If a coil of 10 turns provides
an induced current of ] amp, then a 20
turn coil will p rovide twice as much or 2
am p. Similarly, the strength of the magnetic
fi eld depends directly upon the number of
turns: if a IO-turn coil will induce a mag
netic field of 1000 gauss ( the unit of mag
netic field strength), then a 20-turn coil car
rying the same current will induce a 2000
gauss fi eld.

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 p roduced by the
field flows. Transformers may have many
secondaries; most, though, have only one
pnmary.

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 wi th a given magnetic field
strength, the ratio "primary turns" I"secon
dary turns" gives us a direct indication 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 volta ges
on it. \Vhen we boosted the voltage by 10
times, with fixed resistance, the current went
up by 10 also.

Had we had any method of increasing
curren t hy' 10 tim es, we would have found
that the voltage went lip accordingly. In
either event, the power would have gone
up by 100 times when either the voltage
or the curren t was changed by a factor
of 10, so long as the impedance (res is tance)
remain ed constant.

If we increased the current by 10 times
but foun d it necessary to keep the poteer
cons tant, the only way to do it would be
to decrease the impedance b y a factor of
100. Ten tim es the current, fl owing through
II 100 the impedance, would result in 10/ 100
or 1/10 the voltage-sand 1/10 the voltage

13 MAGAZINE



times 10 times the current would make the
power come out at 1.

\Vhen we put a transformer with a I O
to-I 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 ; it 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 1110 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 . \ Vhen 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-l transformer connected across a
1I5-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
1, 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-tapp ed, 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 you
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 h alf the 1I5-volt
supply or 52.5 volts. \Ve have, however,
twice the normal primary current. This is
because we have fl ow ing in this winding
the full primary current of 0.23 amps, and
also an induced cur ren t 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 p ower
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-pun audio trans
fanners, for medium-power A:\l 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 la
to-I transformer makes a 5-ohm load look
like 500 ohms to the primary circuit. A
transformer with a 30-to-l 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 Mont" . T his wi nds up the Advanced
Class studv 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 we're not stopping now.
Quite a few of you, we suspect, will be
interested in going hevond Advanced Class
to the Extra Class ticket-so next month
we'll dive into the Extra Class questions,
wi th 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 he
available in book form. ed.
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Care and Feeding

o a Ham Club
Carole Allen W5NQQ
308 Karen Drive
Lafayette, La. 70501

•

Part VII Operation PILbLic Service

Unlike basket weaving and chess, amateur
radio is a hobby that not only entertains and
educates hut comes through during disasters
to provide emergency communication. \Vhen
icc storms, fires, floods, tornadoes, and hurri
canes strike. radio clubs are called on to go
to hat , and members should know how to
lise 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 arc down and messages
pile up, snappy, down-to-business proced
ures should be used to ge t the most said
in the shortest time.

Although most hams realize the need to
he prepared for emergency conditions, there
may be a spat at a club m eeting about how
much time should be devoted to planning
and drilling. ]f the m embers vote unani
mously to participate in the AIlEC/RACES
program (Amateur Hadio Emergency Corps
and Hadio Amateur Civil Emergen cy Serv
ice ) , drills can he planned frequently. But
should some members feel the club is meant
to he "all-fun and no-work:' then training
will have to he sandwiched in with other
activit ies or perhaps sched uled for a differ
ent evening.

Many cluhs have worked hard to convert
buses and panel t rucks into complete sta
tions wi th transmitters on all hands, several
operating positions, and even coffee bars.
Any member of the Western Illinois ltadio
Cluh at Quincy will vouch for the value of
a well-equipped hus after the April '60 Hood
ing of the Mississippi .

TeLL OILr Advertisers
Y OIL Saw It in 73
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Faced with a shortage of men to sand
bag, the hams pat rolled the levees with
hand-carried transceivers and called workers
to weak spots. The enti re operation was
coord inated by the local hams working
through th e privately-owned and equipped
emergency hus operated by Ken Xlorrisson,
\V0TBI, of Hannibal, Missouri, just across
the liver. Your club may not be able to
buy a bus, hut purchasing a generator for
emergen cy power should definitely h e a goal.

The Am erican Radio Helay League will
gladly send a raft of m aterial Oil AHEC or
ga nization upon request. QST features a
monthly column on AREC IHACES activi
ties where you'll fi nd spine-tingling adven
tures that really happen-stories of hams who
have used their stations to evacuate flood vic.
tims, order medical supplies from around
the world , find lost child ren, d ispatch train s,
and answer every imagin able call for help.

From time to time. newspaper headlines
announce the name of an amateur or.n club
who han' literally saved lives hy knowing

A [ully-equipped emergency truck or bus manned
by local hams is an asset to any community and
mar be called on jor communication and rescue

\ missions. Shown above is the Ottawa, lllinois, team
displaying their generator,
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Francis Wentura, W9AEX. of Quincy, recalls the
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 fi ne station and
a Jot of hams on campus, but club officers
have to use dynamite to move anyone to a
meetiug. In the first place, students have little
time for leisure activities, and, after all.
they're usually in college, for schoolin' not

Ioolin' . 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 camp us officers, get-togethers
should he sched uled when the most folks
can attend whether it's 10 A.M. T uesday
morning or 3 P.~L 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
he stirred up . Competing with other college
clubs on Sweepstakes weekends and for OX
contests and Field Days will probably bring
in everv ham enrolled.

A fixed base station can also spark a
campus net or ragchewer's club creating be
tween-meeting interes t. Some of the most ac
tive young hams ever licensed lose their en
thusiasm in radio durin g college years just
because they're completely off the air. Cam
p us radio clubs fight hack 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

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 regularly. The special club rate
is exactly the same .. . $6. The only difference is that the club treasury
holds on to 25"/0 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 Cl 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 donnitory outlet and fi red up for local
ragchcws or merely "reading the mail."

A camp us 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-horne
Club.

Officers mustn't be afraid to try something
new. and on the sp ur of the moment. A
weekend Held trip with portable gear or a
CD drill witb mobiles patrolling the campus
doesn't have to be planned for months in
advance. Impromptu parties and activities
dreamed lip when the work load lightens a
hit will strengthen your dub and probably
call for a repeat later on . The Johns-H opkins
AIlC holds an annual beach party they laugh
ingly call all "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 he 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 hays are!

73

Feedback can be either negative or posi
tive, and so can your radio cIub. So far
we've concentra ted on ideas and plans your
club should try, but, needless to say, there
are tabus to avoid, too . Officers and members
alike should work against cliques forming
within the club; that is, the old time oper
ators sticking together, the novices forming
another gro up, and the technicians staying
to themselves. Before long. the groups will
start picking at one another and a fi rst-class
feud 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 dub should be or
ganized around the hams' abili ties, and all
office rs might make a mental note of this
opinion. A clu b can he successful if the
officers find out what the members want to
do and follow it through regardless of how
off-heat it mar seem at first.

If your group doesn't seem to favor any
particular acti vity, you can usc a free hand
in planning. The club which stands stilI
soon disintegrates. Plan plenty of socia l
events, nets, and projects. Take a tip and look
over your own club's doings for the last
year or so. Has everything been too much
on-schedule wit h picnics held the same month
and parties planned at the same place? If so,
get out of the rut righ t now. Better to run
the chance of a Hop 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 he 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
certa inly to a radio club.

The answers to such irritating questions as
"Can't we do something interesting at our
m-etmgs?" and "Why don't we have as much
fun as the Up-Hills Club?" may not be found
in the Code, but it will sure help you hold
your temper while you find it !

And now, although it's a lot easier said
than done, Good Clubbing to you and 731

. . . W5NQQ

YOUR CALL

Plea se check your address label and make su re
that it is correct. In cases where no call letters
have been furnished we have had to ma ke one up.
If you find that your la bel has an EE3*&* on it
t ha t means we d on't know your ca ll a nd would
appreciat e having it .
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52 Ohm 1 KW

SWR Meter

-Simple

-Inexpensive

-Effective

$14.95

Model SE·405

•

RF

Field

Strength

Meter

1·400 mHz

MINI-LAB

...
":. ...

Here is a com plete test labora tory a ll in one
package! A m od e r n miracle of e lectron ics .
T h is one unit contains an AC-DC Voltmeter:
50. 150, 500 volts; 0-500 rnA ; 10K, l OOK, 1M
ohms: resistance and capacitance subst i tu 
tion ; 9 vdc battery supply; RF Signal gen.
erator 455 kHz (and u p to 700 k Hz); p lus
an audio genera tor a t 400 H z. You can ser v
ice just abou t anyth ing w ith this la b . You
c a n s igna l tra ce a n d a lign r e ceivers and
tra c e a ud io systems, speech eq u ipment, hi-fi
a nd t a p e r e co r d e r s . This is pro ba bly the
sing le most useful piece of t e st equipment
e ve r to co m e a long.

Model SE·400 SPECIAL $24.95

"....._ ,......, . 'J
.11.." ....'

'""~: .- ..!ii'__ _.....

TRANSISTOR
DC SUPPLY

This p ower sup 
p ly will operate
tra n sis tor radios
a nd o t he r d e
vices under r e
pair or where
batteries are a
drag to replace.
Volta g e range:
0-20 vdc contin -
uously variable . Meter ranges: 0-20 vdc , 0-20
mA, 0-200 m.A. Maximum current capacity :
150 m A j20 v o r 200 mA/iO v . Pilot la mp. AC
ripple : le ss than .25 mv r m s . Fused . H a s
b u ilt in p ow e r transformer a nd 30 w att
power transistor. Built for continuous duty,
Model SE-l00 ONLY $16.95

SIGNAL TRACER
Here is an e xcep tio nal
value. T his solid state
signal tracer will make
servicing of your r e
ceiver. AM/ FM and TV
very easy. Comes corn
p le t e wi t h sh ielded prod
and clip cor d . Self-pow
ered. Six transistors .
four diodes a nd one
thermistor. B u i I t in
speaker a nd 200 uA
meter. Atte n u ato r 20-40
60 d B . G a in over 70 dB.
Outputs for 8 and 600
o hms. You can track
down the t ro u b le in a
r ece iver in min utes with ONLY $22.50
t his little u n it .
Model SE·350

SEE YOUR LOCAL DISTRIBUTOR
{Distributors a nd Reps p lease write as seve ral areas
are still open for distributing these fine products)

Comes with 5-section antenna and earphone
for modulation checking. Invaluable for tun
ing any transmitter . Magnetic base for mo-
bile use. only
Model FL.30 $8.95

MAIL ORDER SALES
I nclu d e $1 for p acking and matltna a n d sen d

to RED LINE Comp a n y . JAFFREY, NEW HAMP·
SHIRE, 03452. Mo n e y back guaran tee o n a ll DGP
equipmen t!

co. P. 0. box 231 JAFFREY, N. H. 03452
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European VHF Lee Grimes K71JYUjDL5QN
Box 448 Co. A
USASA Field Station Berlin
APO N.Y. 09742

Except for moonbouncc and satelitc com
munications, one rarely hears or reads of
the VHF activity on the European contin
ent. I can recall onl y 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-especia lly on two meters- in all of
the castern and western countries of E ur
ope?

Before I was assigned to Berlin , I held
the general misconception that European
VHF-crs were few and far between. if they
existed at all. I assumed that the two meter
band would he as dead as it is in Idaho,
w here VHF stands for "very high frustra
tions". I had brought along an SIl-34, think
ing I'd work lots of DX and keep in touch
with sta teside. Instead, I spent a whole year
with low power trying to sq ueeze a signal
onto the overcrowded HF hands. Erecting
a quad only seemed to increase the QHM.
During a feeble moment ] paid money for
a linear and tried to smash holes in the
band, but I never d id find the E mpty Fre
q uency, so all ] d id was r un up the electric
hill.

Last summer. during one of the giant
weekend contests while trying to get a Q50
in edgewise and lengthwise to no avail. I
decided to throw in the towel and do some
tbing else. O ut of desperation I even called
a local friend all the Iandline. Unfor tunately,
it seems that in Berlin the telephones are
so heavily bugged by Us and T hem and
practically everybody else, that signals are
about 30 down in the mud and I could only
give h im about an 5-3 report. .

I finally sold out. About two or three
months la ter a friend loaned me an ancient
5-38 with a one nuvistor two m eter con
verter. I was surprised at all the activity
I foun d. Besides abundant local signals, on
good nights using just a modified three ele
ment TV antenna, I logged several nearby
countries : S~ I , OK, SP, and others. Most
of the DX was heard on CW, with occa
sional SSIJ, and everyth ing else as A~1. F M
is as rare as a 19 1;' hamburger stand over.
there. Contests are frequent and are quite
low key, and arc therefore a lot of fun ,
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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 Conset GSB
2 SS B transceiver and a good 16 element
coll inear array.

Well , I got tbe Sidewinder, hut it put
me so far in the hole money-wise that I've
had to settle for a five element hamboo and
bent coat-hanger antenna ( the BH-2, July
'64 in 73 ). NO\v we han g our clothes on the
fl oor until I can scare lip some more hangers
(wooden types this time, insists the XYL ) .

Since I'm now quite penniless, I begged
the wonderful an d 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
fou r inch diameter, five foot long water pipe
into the ground and slipped the hamboo pole
into the pipe-presto- a hand rotable 20
foot tower. Not really very high, hut I
wouldn 't want to fall that far.

Having worked through my days off
pummeling my "sky garage" into some kind
of working order and locating it in the
stratosphere, I bad the thrill of my first
VHF contact in Europe from Berlin- to
Berlin. Alex, DC7AS, was kind enough to
p rovide 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
weren't for the fact that nearly all the am 
ateurs of the western European count ries
lise E nglish as their second language. Most
have taken it as required curriculum ill
grade an d high schools, an d I've found that
most of the eastern E uropean hams speak
enough English to get hy. In any case. it
doesn't take very long to pick up enough
of the local language (Genn an, 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 proh
Icm though , for as soon as I m ake a con-
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tact the language switches to English. It
won't be too long before I become proficient
enough in Gennan anyway.

T he intention of this article is to help per
suade some of the VHF-ers in the States
who are coming to E urope, whether for va
cation or by military assignment, to bring
their equipment along-even just a Two-er
-and apply for a license. .\Iost 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 you wish to visit . VHF
mobile is a bonus in Europe-signals are
horizontally polarized, so brin g 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 your state
side station , you should be able to work at
least that many co untries over here. Where
I am, in Ber lin, there are more than 20
countries within range of 20 watts of ssn
into a good beam. \ Vith 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 .\IH z)
wide. If you go rockhound, 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, he 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 E urope!

. .. DL,5QN

SURPLUS ELECTRONICS
ARC -3 TRAX~~lrrrER 100- 156 arc ... ...• ... xx U:-t.95
~K -980 I·II.-\:"'TO~[ A:"'T E::"'X A xxw " 6.50
GO-9 TIlA::"'S~flITt;1l 300 KC-1 8~IC Xt;W " ,5.00
Gp · , 'rnaxscrrr-ncu 1\00 xe-s » c xaw "3,.95
BP· 60" F :!o[ TIt.\:"'~~IlTTER 20· 2, ~IC E X $ 1.50
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PENNSYLVANIA ELECTRONICS
P.O. BOX 127

INDIANA , PENNSYlVANIA 15701

"THE COMPLETE HAM STORE"
WHERE YOUR DOllAR BUYS THE MOST-

A ll lea ding lines of amateur gear :
W e g ive best t rad e-in a llowance
for you r gear on new equipment:
Call us fo r t he best dea l:

WE PAY CASH FOR HAM & CB RADIOS
CALL OR WRITE

BOB'S AMATEUR ELECTRONICS
927 N.W. 1st, St" OKLA. CITY, OKLA, 73106

Phone 40S·CE.S.6387

Accurat.lyl Four wlr'l conn.ct le·3 Dlvld.r to your lOOKe calibrator to
lin UKC marks. Circuit board lW' Jl 1'h:" . SplClfy Iwppl., voltag.
'·300, 10 mo. (LoW' I' II btl'.) Send for IC·3, SUS, + JOr POl'OIlI.

PAXITRONIX INC. BOX 1038 18) 8ouldet, Colo. 80302

Name _

QTH

City Sta te Zip _

REDLINE . JAFFREY· NH ·03 452

I

I

I

I

I

I

•
Plus 9 0/: shipping

- - - - - - - -

No taxes anywhere

ORDER TODAY
95Ohms: 12K, 120K, 1.2M, 12M ONLY S

de rnA: .05, 5, 50, 500
dB: 0, 14, 28, 34, 40

The only low priced
V·O·M wi th a 5000

vdc range!

de volts: 2.5,10,50,250,500,5000
ae volts: 1O, 50. 250, 500 @IK/volt

HAM
V-O-M

20,000
OHMS/VOLT
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Rambling On
lim Ashe rrlEZT

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 start ing anything de
scribed in allY 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 Life for an
Old Circuit" needs another look. Sec page
4 1. Blocking capacitor C9, between 1\7 uucl
L4 , was omi tted from the schemat ic. A
value of .01 mfd . will do nicely, but if 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 Q I,
with a possible reduction of stability.

This article also got ulf without a list of
references for further reading. Try these
suggestions for more information:

A Stable VFO for VHF or H F, by Del
Crowell, 73, Nov. 1966.

The Vackur VFO, A Design and Try,
by Gary B. Jordan, Electronic Engi
neer, Feb. 1968.

New Circuits Concepts for cn Transmit
ters, Motorola Application Report
#84.

RCA Applicat ions Guide ICE-228.
Credit for the original Vackar VFO de

sign used in th is article should have gone
to Gary R. Jordon,

6 Meter TransmiHer

Ken Robbins' article in the Sept. issue
could use a bit of touching up. That is the
6-~leter Exciter schematic on page 53. Look
ing at the 2N3662 crystal oscillator, the
lOOK resistor extending downward from the
transistor base terminal ought to he labeled
10K. The circuit may oscillate at lOOK, hut
wi th small power output.

And looking at the two MPFIO.5's which
serve as a variahle frequency oscillator and
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source follower, we note these arc 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 noise. Careful about
polarity- the zener's diode arrow will point
at the circuit, rather than at ground .

6 Meter Transce iver

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 followi ng data on winding up the coils:

Ll : 5 turns #26, W' long x ~~" di a; 2 tum
link on cold end.

L 2. : 5 turns #26, ~" long x ~~" diu: tap
2 turns from cold end , 2 turn link
on cold end.

L3: 6 turns # 18, I" long x W' dia, tap
B~ turns from cold end, 2 turn link
on cold end.

L4 : 10 turns #26, W' 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.

L6: 7 turns #26, J~" long x W' dia; tap
3 turns from cold end.

The Micro-Ultimatic

Sometimes we get letters on material
printed some time ago, and here is an inter
esting one. It comes from Glen \Vinkler,
WA0IFV. Glen writes,

"I just fi nished const ruction of "The Micro
Ultimntic" (June 1966 p. 6) and am de
ligh ted with the results . I etched two do uble
sided hoards and soldered the IC's directly
to the boards . Each board is 3}2 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-di t-dah-di t-etc pattern with hoth the
dot and dash switches closed. The dot mem
ory, dash memory etc., appeared to operate
properly hut a series of dashes occured
when both the dot and dash switches were
closed. The following modification corrected

7J MAGAZINE
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Dept. 13 • BOI: 1105 • LIMA, OHIO 45802

ANTENNA MART
BOX 7

RIPPEY, IOWA 50235

ANTENNAS • TOWERS • ROTORS
NEW • USED • 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

Now BIGGER
And BETTER
Than Ever!

-- MAIL COUPON NOW'--'
I-+' I

i NAME, ........•.................•.......•................_ ... ..........• • I
I II ADDRESS , ....................................................................•............. I
I CITY, STATE, 21', I
I- J

FAIR RADIO SALES

this difficultv and essentiallv inhibits the• •

input gates during shift register operation."

Now, do these mistakes have anything in
common? Yes, there is an instructive simi
larity, they aren't sub tle 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
you where extra work is needed.

Just enough room here for a couple hints
to writers. Simple hints. How do you know
if 73 would be interested in some id ea 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 p art of the life of any
magazine is change as well as continuation
of present policy, so don't 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.

. .. WIEZT

ARE YOU PAYING 7Se A COpy OR 30e?
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.
-----------------------------------------,

Address _

73 MAGAZINE PETERBOROUGH, NEW HAMPSHIRE

C;fy 5'.'. Z;p _

These rates are
valid worlcf.wlde
lI"tll we wise lip.

-------- i
I
I
I
I
I
I
I
I
I

034581

Name Call

!

,
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OXing
Religious
Girls
Traveling
Hunting-Fishing-Diving
Stamps-coins
Photography
Astronomy
Animals
Boats
Spectator sports
Cars
Golf-skiing-skating
Occult
Doctors-lawyers
F lying
Books
Clubs: Masons-Rotary-etc.
Boy Scouts
Languages
Stock Market
VFH-moonhounce-scatter
CO, RACES, etc.
Ham TV, RTTY, FAX, FM
Arts: music, painting
UFO Net ,

( 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 1900. Couldn't we set up a channel
where these bligbted creatures could con
gregate and lam ent over the sad develop
ments in Detroit?

Our b ands 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 starte r let's try the following chan
nelation of our interests. Undouhtedly 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.

The OX'ers should. 1 suspect, be first. It
might just be helpful for OXing 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
fellows about it and offer, solicitously, to
help them get through as you did.

14250
252
254
256
258
260
262
264
266
268
270
272
274
276
278
280
282
284
286
288
290
292
294
296
298

14300

$2.00 DOZENIC GRAB BAG

Mixture of one dozen units, so me marked, un
tested. 10 pages of RTl & DTL specs to aid in
ide ntify ing . All config uratio ns, TO·5, TO-S5, Flat
Pack , Dua l ln line . At this price you can't lose.
12 for $2.00

VARACTOR sim 10 MA 4060 $5.00

JOHN MESHNA JR.
19 ALLERTON ST. LYNN, MASS. 01904

FAIRCHILD

711 0,01 C ompo Amp 2.00 eo, 12{20.00
926 JK FI; p Flop,

hi speed 923 (20MH,) 1.50 eo, 12{15.00
910 0,01 2-lnp'l NOR 1.50 eo, 12{15.00

Ma nufact urer's name wit hheld , but you will find
it marked on eve ry unit. Manufactured to Fa ir
chil d 900 RTl Series. All first grade , spec sheets
include d. A really amazing buy. Never pr~viously
offe re d by a nyone at these rid icul ous prices.

$1.00 each or $10.00 dozen

Buffe r 900
Dua l In put Ga te _ 2-903
J K FI; p Flop . 923
0 , 01 JK FHp Flop 2-923
Dua l 2-l np ut Ga te,

Dual Expander 1.914, 1-925
Dual 2-lnput G a te Expander 925
Quad 2-lnput Expand er _.2. 925

Note from Meshna :
You have only yourself to blame if you are
procrast inati ng on sending for our 84 page
catalog of super-stupendous bargains, the choice
of the surpl us market, all hand picked by
Meshna hisself. Wi th todays shrinki ng- dollar,
you want aU your shrunken bu ck will buy. We
have a helluva job keeping up with cata log
requests now. But we want our mailing dept. to
keep sweating and we want you to have an
opportun ity of select ing 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
hut does show a sincere interest on your part .
As soon as 69·1 is printed, you'll get one.
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SC R.SI LICO N·CONT RO L RE CTIFIER S !

"TAB"
DC '·/2"' Meter /RD / 800Ma U@. 2/$5

PRY "A 25A PRY "A " A Socket Cera mic 866 Tube . . . . . . . . .. 5 / $ I
50 .5O .15 40. 1.60 1,90 Socket Ctramlc ~X I50/ lokta l . .. . .. .. / $1

'" .95 1.20 50' 1.95 2.75 W. E. Polar Re l ay~ 255A $4 '@, ... 31 SI0
20. 1.15 1.30 ... 2.85 3.60 Toroids 88 Mhy New Pc kl 75c i' . . ..."/S2". ..'" .. 65 1000 3.70 4.50 "That's A Buy" 200 KC Freq Sid Xtals .. • . • •. .. . . . " / $2

'U' Sili con Tube .. SI. 50 @. 5 for $5 " TAB" .. SILI CON ON' AMP DIDO ES
2 Side/cu Pri nted Ckt Bd New 9J; lr $1

5R4 Siliion TUbe • . • • . $f @. 3 for $9 Fin ished P ln o Xtals Blanks . ..... 50/$1
866A Silicon Tube •. $1011) , 2 for $18 FaClory T tsltd &: Gllaranlttd Line Fil t er 4 .5A @1 15VAC •••• 6 for $1

P iv/Rml P iv/Rms P lv/R ms P lv /R ms Line F ilt tr 5A @ 125VA C ...... ! for $1
MICA MTG KIT T036. T03. TOl D, " /S I 50 /35 loono 200 / 140 300/210 Choke " Hy/0.5A/27P. "" . .. .. . . " /$ 10
ANODIZED TO]6 INSULATOR .. .. 5/ $ 1 .85 .07 .10 . 12 H' sld Stevens P rec is ion Chopp ers .. . "ZENERS I Watt 6 to 200V . . 801$' 3/ $2 ..00/280 600/ ..20 800 / 560 900/6311 PL259A & 5 0239 CO-A X M&F Pa in 3/ $2
ZENER S 10 Watt 6 to 150V $1 • 6/$5
STABI STOR " to T" Watt. 20 for $1 . 14 .21 .30 .40 Phone p etth Xfmr s Asstd .... 4 for $1

1000/700 11 00 / 770 1700/ 1200 2~ao/ 1 68 F T243 Xta l & Holder. sur plus .. 5 for $1

Wanrtd Test sen (TS) &: &{Ilip. .5O .70 1.20 2.00 lultd Blnd lnl P osts " E BY" .... 251S 1

- A ll T uts A C &: DC &: Fwd &: Load ! Sun- CellS Seleni um ASltd .. .. . ... 10/ S I
• TRAN SISTORS " SCR'S .. ZENERS !!I 1700 Piv/l200 Rms @ 750 Ma. 10.for $10 Band P an F ilters 60. 90. 150 tYI . . 3/ $3
Full Leads Faetory Tested • GTO I 2"00 Piv/16 BO Rml @ 750 Ma. 6 for $11 2.5 MH P lwound 500 MA Choke .. .. . 3 / $ 1
PNPI50 Watt/I S Amp HiPwr T036 Casel Beam Indleator Selsyns 24VAC .. .. 2/$5
2N44I . 442, 277, 278, 05501 Up To

Silicon Pow er Diod es , Studs • P . F. •• FUle 250 MA/3AG .. . . . . .. 50 / $ 1, 300 /$2
50/VCBO ... .... . ....... SI (iV, 7 for $5
2 N278, 443, 174. Up to BOV $2@. 4 for $5 D. C. 50Plv IOOPlY 200 Plv 300P lv .11 Cndsr S tro be, Photoflash 25MFD
PNPI50 WI2N1980, 1970 & Amp, 35Rms 70 Rml 140Rml 210Rm l 2000V G. E, / Pyrantll, '7 @ . . ..... . 2/$ 10
2N2075, 2079 . ... . . . .. . . ... . . $2@!, 31S3 12 .25 .5O .15 .90 Res is tor Bl eed er 50 K/l 00W . ... 3 for $1
PNP 30 Watt /3A , 2 N115. 156, 235, 242 , .. 18 .20 .30 ." 1.00

Sind 2 ~ ( fo r Catalog25" , 255. 256, 257, 30 1 40c~ .. . . 3 for $1 " .80 1.20 lAO 1.90
PNP 2N 670 / 300MW 35c@ . . . ... 5 for Si 16. 1.85 2.90 3. 50 46.

Dl staDI .00 1@ ' OOOW VDC IOc (@ .. 20/S IPNP 2N 671/1 Watt 50e @ .. .... 4 for $ 1 24. 3.75 4.75 7.75 10.45
PNP 25W /TO 2 N538, 539 , 540 .. 2 tor $1 D. C. 400P iv 600 Pl v 7QOPIv 900 P lv Oicapl. 2ll . 0l)o4 @ IOOOW VDC 15e(@, 10/$1
2NI 038 6/ $ 1, 2 N 1039 . . . . . . . . . .. .. fOt' SI Amp l 280R ms 420Rms 490 Rml 630Rml Din api .03@ IOOOWVDC 15e "\\l .... IO/SI
PNP/T0 5 Si gnal 350 MW 25c~ , 5 fOf" Sf 12 1.20 1.50 Us 2.80 Oil u Ps .01 @2000W VDC 18e (ill . . .. 6 / $1
NPN /T05 S ilnal t F. RF. OSC 5 fOt' $1 • • 18 1.50 QUtrl Query Query Din api .00 1 @5 KVW DC 20e @ ....6/ S!
Finned Heat Sink 18. SO"', $ I(ii) , 3/ $2

" 2.25 2.7 :U5 ' .00 Olsc. PI .OO5(iH KVW VDC 25e@ , .• 5 / $1F lnn.d Sink Equl,. SOD SQ". S3 @. 2/ $5 '00 5.75 7.50 QUef'Y Quuy
SILICON PNP/TOS &. TO l8 P CK G 24' 1.. ...0 19.80 23."0 QUtry DistaDS 130mmG / 6KV 20' .... . .. . 6 / $ 1
2N327A. 332 to 8, 474 t o 9, 54 1 t o 3. .02@ 50W VDC .... . . . . _. . . . . . . 25 I" "935 10 7& 1276 to 9. 35e@ .... .. . 4 / $1

BN', St lI &: Trade A I U'''t il! ' "
J2VA C Mlnifan • Blade .... .. . SI"',... C.T. n .5V /IOA FILAMENT TERMS : Money e ack

X ·Formers A ll IDV -60C, Primary-
XFMR 10 " Insltd S2@. . ... !l /$ 5

"TAB" Guarantee I 0" 2..th 25O(lV @ICM a • FII 12 @ .. _. .. .. . " /S5
Year. ss Min. Order l IOOVCT (@ 3OO Ma , 6v@ SA, 5V @ 3A &Blndlwltch Ceram ic SOOW 2Pj 6Pos, S2~ F .O.B. N. Y. C. Add 125V Bias, abt 1200 VOC $"@ .•.3/$1 25Hy,"OOM a Ch oke $4@ . .. . . . . .. .. 21 $5 Shlpplnl Charges,

250Mfd @ "50 W, Leetlyt ie $3@, 5/$10 56 OX PEARL ST•• BKLYN, 11201 N.Y. 430 Vd@ " OM a & 6.3@ I.5A CSD $ 1.50
10 Vet @ SA &. 7.5 vet @ 5A . ..... .$5

I I
PHONE 2 12.522 -7300 6.3 ve 15,5A & 6.3 Vet @ 2A .. .... $..Send 25e for Now Catalog

Send 2'" For Catalog 7.' vet (Cil I2A 13 @ ..... ... . . .. .. 2/ $5..
\Ve have around the world quite a number

of missionari es and padres who are active on
our bands. I know that they particularly en
joy being able to contact each other and a
channel on 252 should help them out. Of
course the DXers in the next channel will
keep th eir ear peeled for some of the rarer
ones such as 9:\' n l ~ 1 and 9X5GG.

Frankly I am not at all sure what can be
d iscussed as far as girls arc concerned , but
I do know that they are of great interest to
m any amateurs and every time I have p ro
posed this channel idea to a radio club there
has been a demand for a girl channel. So
be it.

If you have any interest of your own that
doesn't seem to fit the list and which you
feel sho uld be represented, drop a line and
we'll try and set up a special tim e or clay
for it on one of the channels that seems to
have less activity than the others.

Let's give this a try and see if it develops
into anything of value. Dissidents can get
together 0 11 14302 and coord ina te.

JANUARY 1969

• • . W ayne

~"ARCYURUS" SALE="'iI
1700 l ranslSlo r lyp,·~ a l .1 9 ~ ,· ad l.

4 0 wall gc rnu-nium p"w,·, t ,arl~i st" r . sam,' 'is Ik k u ~Ol.

~ '~1 1'\ k td. ("a t: 34'1. S9 <1 ca"h
Colot T V c a rtr iu ~,' f"cu~ r"(/Ifier b.5 h . l 's,' <! in '· ...·r}

color TV. Cal: ("f·R · ~O . '19 <1 " a~ h,

\ lo lOro la ~SOO ma at 1000 pic. high c'oltal!c'/" um ' nl
cpo~y ~ili(On n-cutn-r, a ut! IC'aoJs, Cat: l it· 1'· 170, ~'I;I ,·a

~ Pri nted circuit I I· l rans[urmas. 4 IUl!. 4 SS k~ mput
and out put. Car: 140'1 1'4. 9'1;1 e a~h,

R('-\ l 'II F Irall>lSlot t) p., IV l unc·r1> . t-.: Rt-.: · I ~O n"n/l·
shafll cal: l"I l J-"·;,'O. t-.:Rt-.: · ] ~O lshotl shafll cat l 'llr· ~ 1

...a~h S ~.9 ';

RCA \ 'm ' ITan"'-tOT I ) J'<· J \ tuners, t-.:Rt-.: · I ~ h , cal
\" 111'_74. S9.9 '1 cach ,

Iram iston,,' oJ l '.111 lunen> us"oJ in "1r.5 10 11I !> 7 1\ '
sets made by' AoJm"al. R( A. \ l"lolola. ct.". R"m,,'ahJco
/I"an n!! may ,'ar)' h om on,' makc In anoth,,,- ','cu only
I ~ .'olts de to fu n ~hon ,,, f,lanl<'llt \ olta!!,· n,·e.lell I as}
rcplacc rncnt un,,,. I"al l' 1lI'·Sh7. S4,9 5.

U.II .L [u n,·, ori!!,"al un,l, a~ " ,,' .1 in I \. ~.:I' ~u,'h a~

RCA. AlImna!. dL. ""n'rin!! ~hanm·" 14 Ih r"u/lh Ie. a~

par i no. (014 1) 17.1.:', 1"0 mpl"I,' wllh tul>,' II ", ,' !!"ann/ll~

,,·moc'ab l... Can 1>... u",<1 in m"~t ",IS, L'at: LIl I··J . S ol 'Is.
( 'olm ~'o k r~ 711o f" r 'l ll."uund color ( ' Rr '~ , ( '" I . \ 'H

7U. 512 .9 5. lIU{l for "II t" "I 'Ill~u bt I'l to ~~ .. vnlur ( R '-" .
Cat \ IH"-':O. $ 12 ,95

t-.: il of J O 1",t,'<1 gvrntanurm <I ""k" (''' 1: 100 . '1'."J q

S,lin," r ... <:tifi ,'! . udal b"" 'd ,,'pIJ""n1<"nl fu r S, \ S4_~,\ W4·

SlI4 · SY.l·S T4·5 V4·5 I of Wllh ,1l"l't,, "' , ('al : Rcct-!, '1 '."J C c'.,
7 '".900 'r V l"'nd l l"'l p ...tll'" l uI", ""til ".1"1'1" 1 , ,, ,on

trup nv...dcd. (";, 1: 71\1'7. $ 7, 9'1,
I ubc ca rt"n~ /, ..\ l 'h ,'1<' • 'I"'. ~ ~ . I 5 1'''' IOU. hS ' 7 ,'1, .

sil<O S2 .5 S 1'''' IOU 5t 4/,1I ~rt;.' ~ ~ 'I 5 P"r lUll. 5 l'4l; 'I','

S,03 each.
S... nd (or ""mpl,' ''' rn·... ,',01,01"" In<'l l.lde 4 ' o f d"lIar ' .,1""
,, ( ord"r for r ....I'O ~ ,· \5 ' '' ' 1'1l'\1 O KIll R (' anad'an
check. 1'4" dollar dIU" r"nl,al

ARCTURUS ELECTRONICS CORP.
502·22nd St. , Union City. N.J . 07087 Dept. 7)

Phone : 201-UN 4·5568
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Letters

BC· S45 TRAN SCEIVER, 15 t ubes , 43:; to
;,un ~f (' . Jo; u Jly allll\lted for :! WK}' vnh-c or
r-nr! .. OIl H am, :\Iohlll' . Teln 'hlon xx nortmentat
and " ltl 1.ens · l tunds . W it h tunes, ll's ~ 1'0Wl'r
SIl IJIl ! } ' In (ador)' carton. $1695
Hran,l new . . •

Dear 73.

Kagnew Station Amateu r Radio Club (E T 3U S A ) is
a small club-mostly m ilita ry pe rson nel- with a very
limited trea su ry, At present w e ca n barely affo rd t he
cost of pri ntinK QS Ls and mailing log s t o ou r QSL
m ana z e r , plus the ot her cos ts n ecessary to keep t he
c lu b going- ,

W e r egre t we m ust a sk for S .A.S.l<:. or I UC r rom
a ll hams deaij-jng- QSLs. Please do n ut QS L direct t o
\HI. VE3TG ha ll all log s and QS L car ds.

\Ve are t r ying to keep t he s t a t ion on t he ai r a s
m uch as possible despite di fficulties . A ll equip ment
her e is owned by in di v iduals a n d it looks a s if we'H
1000e t he beam we'H.· usi ng whe n the owner return s t o
t he States in Decem ber .

T}Hl ll k H ( I "'''!I f o r flu' dll l/ar. I look il !'if/hi dow II to
the l(lnd 1/'1.'/1'1Iia /';" I, (Ill d 111l' pHI" d ill 1 /1.'11 m i ll ll ft'!! of
11,ff' II Hi l' /' firH I, !'fa H!! /}11'I·a ! I!I . Y ou n' ill 1/1' III/ f' JlH t n
kno l(' Owl 1 huce Ilf''' /I /lr')lIflt/f/("l!l1 "Oll/ II/d" /II nal,1
and t uot all Un' f}u l11 k " 1/1I"1l /11 1/ 0 11. II' fl l/ II" .

D . E. Hausman VF.3BUE
Onta rio, Ca nada

A. WiJ!Wln W 6NIF
Sa n J)iego, Cali f.

Dear \\-·a yne.

I just received my Novem ber issue of 73. I'd like
t o offer m y complimen ts to you and your s ta ff f or an
excellent cover. I don' t know w ho your a rt m akeu p
pers on is , but you ' re n ot payi nR' h im (o r hc r ) enou gh .
The October cover wa s also j ust g rcut, P lense accep t
m y ccngrntulut.ions .

I read your column " de W 2N SD/ 1." YOl! ask tha t
a nyone h ell r inR' " self riehtec us pol lcerno n t " t o tell
t hem tha t " Wa y ne Green ~aY!l that hc is s ick and
needs immediate m ental t rea t men t .•.•,

I am so sorry to h ea r t h at you :l 1'C s u ffe r inR' from
som e k ind of m ental Iltness p rob' lern, W ou ld you
p leaae a cce pt t he e netosed d olla r? I si ncE'rely hope it
will h elp toward your rapid recovery, boeauso I h a te
to sec anyone suffer.

Dear Madame,

F o llowlne t he publica tion of my a r ticle " Ru r n P r e
ventton" in t he J ul y issu e of 73, I h ad seve ra l in
quiries about the Ge rma n I>olderin R' p istol pictured
the rei n . T h e pistol. ca lled t he Sp r in t , is m ade by
E u rope's forem ost man u factu rer of sol<ler i n~ e::tu ip
m e n t. F. RSA E rnst Sach s K .G., 6980 W N t hl' im am
Ma in, Postfach 66. W es t Germany. The u n it , beca use
i t does n ot use a conventiona l t rnn s f'r u-rne r- IlII in ot h er
fast·heatin~ ir on s, weigh s le!l1'l t h a n half a p ound and
s t ill h ea ts UJl to a bou t } OO watts in 10 sucunda, Cost
is a bou t $lol p lu s n cstnee.

24 PAGES cra mmed w ith
Gov't Surplus Electron ic
Gear-the Biggest Bargain
Buys in America! It will
pay you to

SEND 25¢
fo r you r copy--~funded

with your F irst Orde r !

E T 3USA-l'ttrs. Dea ne Linds. )'
W .. E J Q-8ecrf't ar)'

G·G
.".. .,~...

•

To the 13 (;ang,

J ust 11 0 m y conscience hi f ree a m i I Il(·t a a ood
n iJ':' h Ca sleep. I f el t obliza ted to w rtto you 1'l'l!:arrlint<
t h e fine m aaa aine. Some time ago. J t b ouaht I'd d rop
t he t hinR:. Then you s ta r t ed t he Advance Class L icense
Course. wh ich is, by i tself, worth t he Ilriee of the
m a R: u in e . I like the "Editorial Liberties" hy Ka yla
. . . if t here is someth inR' outsta n dinR' about t he pub;
Hea tton, it is t he "personal" feelint< as t hough you
were a monl': friends. Best w ishes for continued S U C C('l)S .

Dear 73.

Y ou r ve ry good A dva nced Class study R'u ide a rticles
a re wcn derrul. Well written in com mon sense terms .
T h e writer is easy to u ndersta n d. I ' ve read a lot of
radio articles, but t hese a Tf> just g rea t. Thanks much .

F.. S ehaldack WA9QQV
Ch iu go. III.

C . E . S ha ffe r W A 9VRK
Plymouth, Indiana

SCR·214·N, ARC·5 COMMAND SET HQ!
Exc. BRAND
Ustd NEW

Freq .
R?ol\ o T ype
RECEIVERS. cemerete with Tubes
190-550 Kc BC·453 $ 18.95 $23 .50
3· 6 Mc BC_454 $ IS.50 $2 1.50
6·9. 1 Me BC. 455 . . . . . . .• ... . $14.95 $19 .95
1.5·3 Me R-25 - $2 1.50

AN /APR·n FM & AM RECEIVER
"FB" FOR SATELLITE TRACKINGI

III j:(h Prttl~ ion lall Inst rument , (or mool t lJrio j:( a nti ml'u uri o j:(
(retlut nc)' a nd rl'laU\' c IlI:nal s trengt h, 311 to 4000 ) 1,. In ~ tun
101;1 ra nJl: I" . For 110 v 60 eyele ,' C. B uilt - in power $88 50
l uPI' \)·. Orl Jl: ina l et rcut t dla Jl: ram Included. Chel kl'd •
nu t, nerrect . LI KE NEW .
,\11 Tuninl:" 1' 0111 .h a llahl l.' for A how

IF YOU DON'T SEE WHAT YOU WANT. write
us! Ch a nces a re. we can s hip immediatel y f rom our
hu ~e stocks . or we ca n get i t fo r you-at 1.0W('I) t
P ublished P rices!------

TRANSMITTER S. Complet e wit h T ubes
4-5.3 Mc BC· 457 $ 6.95 $11.95
5.3.7 Mc. • BC·458 .' $ 6.95 $ '2.95
7,9.1 Mc_ BC · 459 $17.95 $22_50
2.1·3 Mc T· t S - $10.95
3- 4 Mc T.1 9 $!0.50 $14.95

TERMS t; ilI11'r :!:;% 1lt' I'GS lt wl th OIdl'r. ha la nce c: O .Il .- o u-.
Ht'lOllta lll'e In F ull . :\lI n l rnllllL nrder $.;.00. All ahln 

mcnts J<' .O. H. uur wardlOIl , e . ::'IY(' . All merrha n<l J._IJ suhlect to
nr tor sale amt llr l re r-hanae.

G & G RADIO SUPPLY COMPANY
{Te': (212) co 7-4605

77·8 Leonord St., New York, N.Y. 1001]

1'/1",,(, fin' jmd t WiI (If I li p 111 /ll d r nlR of tetter» w hirh
1l11 l' " l'fllI/p [rom. rpall/,tllill r f"l' 0lPCP I ,) Ih " 'fl lt d l l
('0111''1 (' . The A d l' ll ll (' f ,{ , '(Hlrx(' w ill In. ('nml"p/ell u-ith
IlIi" iXNur. Wt «'ill ill/lI/r,li"trly hurt it I , u t in b oo /.:
fo rm . U I'f/ i ll u i Jlg w ith flu f'plJr ll a l' /I illll"". U ' /' bpgiJl
tilt' J:x t rn I .'·tl'flr"t ifl li .
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* Price-52 per 25 words for non-commerciol ads ; $10
per 25 wonfs for business ventures . No display ods
or aQency di scount. Include your check w ith order.

* Deadline fo r ads is the lst of +be month two months
prior to publicatJon . For ex a mple : January lst is th 5
deadline f or t he March issue wh ich will be mailed
on til e 10til of February.

oscillator/monitor "'--'.-
• m.k• • a" audibl. to to mo..ito. ~.
H,. RF 01 ...y CW t mitt• • Irom _ :...'"'..: .'

~?i~:z: :"w8~pli~~~c.~:~..e- 1-11"111"::':"
• ca.. It. ••If.tri" • •..l for cod•
..... d ic. 0 . the t.di.., 01 .olid
.tat. compo.....tt . ..d circuitt .
• . id. ill hI .. i.., up Go ttI.tiftt RF
oscill.to d ~, circuitt.
• .If tr i. to., 2 diode circuit,
. ,...k.r, to....dint, AA ,...c. lI,
test I..d., 8 " a..t ., Go ...., ...tic ....... 1495 complete,
• cabi... t i. Ib , aut. L1uk Go elM' ppd usa &. can.
. ..odi •..l . llI mi..um, 3 •.If • 2.3 • 1.2 · ...nd 0 check or m.o.
US m.d. Go 'u. ...."'" for I year. sold by mall only

James Research company',dep't: AR-M
11 schermerhorn st., brookl n n.y. 11201

CONVENTION 69
ARRL NATIONAL

* Type copy. Phra se and punctuate exactly as you wJsh
it t o appear. No all-capital ads .

* We w ill be th e judge of s uit a bili t y of ads . Our re
sponsibility for e rrors extends only to prJntin9 a cor
rect ad In a late r Issue .

Des Moines. Iowa
June 20, 21, 22

P.o. Box 1051. 50311

ENJOY EASY,
RESTFUL KEYING

$21.95 to $43 .95
THE YIBROPLEX

CO. , INC.
833 Broadway,
N. Y. 3, N.Y.

FOR 10 - 15 - 20

CALLE 50 X 45 NUM. 431
MERIDA, YUC .. ME X.

2 Element
QUAD

P ROOUCTOS JUGA

Theusands ef frequencies In stock.
Types Include HC6/U, HCI8/U.
FT-74 I, FT.743, FT.171, etc.
SEND 10, fer catalog with oscillator
circuIts. Refunded on til'lt order.
2400B Crystal er., Ft. Myer., Fla. SSM'

~JOGA QUAD" I...ted at 1 KW AM and :2 KW
PEP, $ S8, w ,th .,... .ongle feed ";oY ...."' .
....... towtrd ~....rtd very low $ W R lui bartd·
.,..;ct/l. If • • • • y 10 u .embIt: .rtd r " wlfld. up
10 100 MPH. 1ft .gl'l~,ght "" tI'l 0II1y • ,. ' 6- boom
lell9I1'l .. Brocl'lure lOt "'nher irlform. uo" I. fr_ 10
your • ••,,,g

I\

LARGEST SELECTION In United States
AT LOWEST PRICES-S-48 hr. delivery

NO "FREE" CATALOG I
Our new l>olI r}' h to se nd ""I~YEHS · · only on a fr ee basis:
and the.e 1Il1l}' he no renew up mailing unless }'OU order
teom tne tin'.,
we have a la .Ke ('ata log of ejectrontc parts & ecutnmcnt
reve r 100 pa ll: t'll that will be su pp lied to those orde. ing
ever $10.00 f ruru t he f1}'er. Catalog deposit Is $1,00 (mdse
(,eTtlflta te Issued]

BIGELOW ELECTRONICS
Dept , 13. P.O . B OI 71, BL UFFTON , OHIO 45817

* For $1 extra we can maintaJn a reply box for you .

HAM AUCTION, F eb, 16, 14th Annual b y T oledo
Mobi le Radio A ss'n . a t t he Luca s Cou n t y R ec r e a
tio n Cen ter , 2901 K ey St., M aumee , Oh io . $1.00
R e gis t r a tio n , open t able sale s , map a n d furthe r
info . write Ron W aS T A , 1939 Cone, Toledo. Ohio
43606.

* We cannot check Into ea c h advertiser. so Caveat
Emptor • • •

WANTED: Opportu nity t o q uot e you r n e ed s , 30
years a h a m dealer . Colli ns, D r a k e , Swa n. a U
others , $20.000,00 in ventory u sed gea r . E lectro n ic
Distribut ors , 1960 P e ck, Musk e gon, Mich igan 49441.

TEST EQUIPMENT WANTED: Any equ ipme nt
made by H ewle t t-Pa ckard , T ektronix . G enera l
Radio , S t od d a r t . Me asure m ents, Boonton . A lso
milita ry types with U RM -( ), TS- ( ), SG-( ) a nd
similar nomenclatures. W a v e guide a n d co a x ia l
co m pone n ts a lso needed , Ple as e sen d accu r a te
description of what you h a v e to se ll and its
cond ition to T u c k er Electronics Compan y, Box
1050. Garland . TX. 75040.

ESTATE LIQUIDATION SALE: J ohnson In v a d e r
w it h J oh nson low loss filte r, $75.00; H eath H W -30
with microphone a nd ins truction , $30.00; H ea th
IM-11 VTVM, $30 .00; He a th IT-12 s ignal tracer,
SI5 .00; R CA Voltohmyst M od el WA65A (b a tte r y ),
$25.00; W a ters P rotax model 335 coax switch, sa.oo:
B a r k e r-Willia m son model 350 coax sw itch , $5.00;
S ig nal Corps Bug k ey t ype J -36, S8,OO; (4) new
E im a x 7203/ 4CX250B t ubes. S20.00 each; A m eco
VHF model CN converter with model PS-l power
supply, $25 .00, A r thu r W . Lee, R t e ,#1. B ox 23A,
North Monmouth, Maine 04265 . T el : 207-933-2869.

SELL: SX-130 still in origina l box . w on at a h a m 
fest. B e s t offer o ver $125.00. T o m H e n t z. WA9M CB .
Roo m 326, T homa s J e fferson Ha ll, R olla . Mo . 65401.

HEATH GCl..A r ec e iver, XP-2 supply . $75. H e a th
HW-30 two m eter transc e iver, S35. Both with
m anua ls , Yo u p a y sh i p p ing. W81CY , 639 Lake
Ave .. Ironwood. Mich. 49938,
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HEY, THERE!!!! YOU WITH ALL THAT
ELECTRONIC GEAR IN YOUR SHACK!

COLUMBIA ELECTRONICS, Dept. 1
4365 W, Pico Blvd. los Angeles, Calif. 90019
Phone: (213) 938·3131 Cable: COlECTRON

MICRO-MICRO-TO-KEYER: Perfect code from
one c ubic inch, microcircuit digita l electronic
keyer module designed for mounting inside any
t ra nsmitter. Speed range 4-40 WPM. Grid block
k e y i n g only a llows price of $19.95. Include s
mou n ting hn r dwa-e. U nconditionally guaran teed .
Micro-Tech Labs, PO Box 884 (LA.B.), M iami. F la.
3314M.

DAYTON HAMVENTION April 26, 1969: Spon
sored by Dayton A m a t e u r Radio Association fo r
the 18th year. T ech n ica l sessions, exhibits and
hidden transmitter hunt. An interesting ladies'
program for XYL. For information watch ads or
write D a y to n Hamvention , Dept. S, Box 44. Day
ton, O h io 45401.

DO YOU KNOW SOMEONE WHO IS BLIND who
would like to receive tape recorded excerpts
from 73 without c harge? For details write: IE E E ,
c lo L este r W . Cory, SMT I. North D a r t m o u t h ,
Mass. 02747.

WANTED: Back issue s of 73 M agazine, November
1960 t hrough Ma rch 1961. C. W . Janes K 2KS , 2
W i n d so r Ga te, Upper Saddle R iv e r , N.J.
•

ESTATE SALE: UO ft. Telrex B ig Bertha tower
with three stacked 6 element beams on 20, two 5
clement beams on 15, two 4 element beams on 10,
one 3 element beam on 40, Spiral on 6, 20 elements
on 2 meters. All T elr e x . Must be removed from
present l oca tio n . O riginal cost $12,000. Make offer.
73 Magazine, Box 69, Peterbor'Ough, N. H. 03458.
.

TELETYPE MOD. 14 reperrorator with a u tomat ic
tape t ake u p rewinder new, Unuscd, $69.95 .. ,
4-400's $14.95 ... transio..mers : Plate 5KV-1.6ADC
$59.95 . . . Modulator 8UA's $35 . . . F ila m c n t
12.6VCT -10A $4.95. Id e a l for transistor supply,
battery charger . .. catalog 10('. Fertik's , 5249A
"0", Phila. , Pa. 19120.
-

BV
EAST

YOUR SURPLUS WANTED
THE FASTEST GUN IN THE

~
'"

No hors ing around . we pay fast . In 24
hOUfS .•• and we pay mOH! . We 'll swap or
trade new equipment too . . We quote last
too . We also pay for shIppIng. insurance, etc.

\ You call fast , now, couect . lor fast Quote.

'1,,::. SPACE ELECTRONICS
- di • . 01 MILITARY ELECTRONI CS CORP.

II Summit Ave., East Paterson, N.J . 014t17. (201) 791·5050

Don't clutter up you r ho me with a ll t ha t stuff I
Better to cl utter up our wareh ou se - and get
paid in the barg ain I Don't waste tim e asking
us for prices. Tell us exactly what you want
fo r your G en Rad io , H-P, Tekt ronix, A RC. GRC,
TED, PRC, VRC, ARN, URR, A PN and ether
military/commercial gear. Write Today!

Epoxy DIODES
1000 PIV I.2A .25ea $21.00/100
800 PIV I.2A .20ea $18.00/100

Minimum Order $5.00 Postage Paid
Mone y Back Guarantee-Write For Cost Per 1000

Pete Fragale. W8AEN
BOI 585 CLARKSBURG , W.VA . 26301

GO VHF
Go \"Ilt' t he ",a,y \"IIF a esoctates WI)". s end for ueseunuve
Te{'hnlnl t'uner tns <I escrlb lnl!" our romplete nne or TltA~ ·

:':I:':TOll IlECEI\T\'(; CO:,\YERTt:lls an d Y AIt .-\CTOR
FIlElH·E :-; l'I" Ul"I.TU·L1t:RS for :;0, IH . :2~O , U2 and
1:!!l6 )111 1..

VHF ASSOCIATES. INC.
P.o. Box 221 35 . DENVER. COLORADO B0222

RADIO TELETYPE EQUIPMENT
Teletype Models 35, 33. 32. 29, 28 A SH, 28 K SR.
28 LPR, 28 LARP, 28 LXD, 28 LBXDI, 14, 15, 19
Page Printers, Perforators, Reperforators, Trans~
Dist. po lar relays, tape winders, cabinets, Collins
Reiceivera, 5lJ4, 51J -1 . R -388. R-390-A. R-220 .
SPGOOJX. Frequency Shift Converters, D.C. Power
Supplies.

AHTRO," /CS-1l0WARI) CO.
Box 19. Boston. Ma ss. 02101 Tel: 617-742..(N)48

RTTY CEAR FOR SALE. List issue d mont h ly, 88
or 44 MHy torroids 5 for $1.50 postpaid. Elliott
B uchanan & Associates, Inc.. 1067 Mandana B lvd ..
Oakland. California 94610 .

WANTED: Military, commercial , surplus Air
borne. ground, transmitters, receiver, testsets ac
cessories. Especially Collins . We pay freight a nd
cash. Rico Electronics, Box 156, Annandale. Va.
Phone 703-560-5480 collcct.

300 V @ 31lF bran d n e w GE P y r o n a l o il ca p a ci
tors $3 each. Ca n mail, 3-l bs. each shipping wt.,
F OB. P . Wand ell, R D # 1, U nadilla, New York
13849.

WANTED: Teletype equipment & parts . Also
R-390A, U-R, R-220. etc. Cash or trade tor new
amateur equipment . All-tronics-Howard Co.. Box
19, Boston, Mass, 02101. (T e l. 617-742-0048) .

DXERS and DXERS·TO·BE
Want to kee p up to the minute of wha t's
ha ppe ning DXwise ? Su b sc ribe t o G u s
Browninq W 4BPD's new wee kly DXERS
MAGAZINE. 24 pages of DX events, co m
ing up DXpeditions, QSl info, pix, etc.
Rates, US su rface $11.00. US air mail $1 2.90,
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 r, Bol' 161-A,
Cordova, S.C ., U.S.A. 29039

COLLINS 7SA-2, Johnson Vikin g II a n d V FO,
extra t u bes, crystals, speaker, co-a x relay. All
fo r $275. H . Bet-tan, 41 Moss L ane , J ericho, L .I"
N.Y. 11753. W E 80310.

VIDEO TAPE-I" TYP E , New Memorex 9" with
reel-S40.00; used Memorex 8" with r ee l-S25.00;
Eico resistance-capacitance-comparator bridge,
Model 9508-$15.00; RCA 8507 Vidicon-new
$40.00. WB 2GKF Stan Mazimek, 5-6 Mt . Prospect
Avenue. Clifton, New Jersey 07012.

WANTED: Plug-in preamp for H ew lett P a ckard
150A scope. A lso F air child 781 f requency stand
a r d, Sell : AN/APR -4Y r ec e iv e r AC con ver ter $30.
H ow ell, 2492 Habersham, Atla nta , Georgia 30303.



SELL: SB400, excellent condition , $275 o r make
offer, S .A.S.E. Jim, WB6MQE , Z ip code 91754.
(213) 280-8202.

FOR SALE: M otorola 800. 110 volt, 2 mtr, $50.00.
Will trade for 12 volt C-B rig. Harley Wyn n ,
1415 Meitzler Ave., Danville, I lli n ois .

DISCOUNT PRICES on new equipment in facto ry
sealed ca r tons . T im e payments on any p urchase.
N e w Swan 500 C $468 , SW -350C $378. New TRI-EX
W-51 Tower (reg. $362) o n ly $299.95 prep aid , n ew
CDR H am-M & Ind icator $99.95 , n ew N ational
NCX-500 $359. A ll new equipment in factory
sea led cartons. New H y gain TH6- DXX $135 ,
TH3Mk3 $109, Mosley T A-33 $109, TA-36 $136, n e w
SBE SB-34 (reg. $449 ) $395. Send fo r d isc o u n t
quote on all brands of equipment. T im e p e v 
ments . Package Special: Ga laxy V Mark III,
AC-400 P IS , Speak er, Shure 444 mike, H yGa in
T H 3M k 3 antenna (r e g . $679.80) only $619, $21
monthly. Ed w a r d s Electronics, 1314-19th St.,
L Ub boc k , T e x a s . 806~762-8759 .

TEK 512, p lus manual. Sell o r t r ad e . SSB trans
ceiver p r eferred o r r e ce iver, best o ffe r. WA6JNF,
304 Alvord, R idge c r e s t , Calif. 93555.

SWAP: AMECQ XMTR w it h d ow k e y r ela y . Used
very little. F or T 0 k ey er w ith Vib r oplex k e y er
or Eico. WAIDFY 209 No. Champlain St ., Burling
t on, Vt . 05401.

NCX·5 MK II with n ew fi nals, complete 10 meter
co v e r a g e, NCX -A, SHURE 444-T . Best o ffe r over
$430. TX-62, CN-144 , HX-ll, a nd K n ig h t compres
sor . Dave, D ickin so n , N . D akot a 58601.

A GOOD EICO 75]! W ith H e a t h AC & D C power
supplies. T his one works! $200. H ea th S ix e r $35
o r t rade fo r twoer . K 9KIC/7, 1100 1s t Ave ., S .
Great F alls , M on t ana 59401.

TEKTRONIX 514 AD Oscilloscope. L ike new con 
dition inside a n d out . Recen tly over h a ule d w ith
new C.R.T .-$250. I . W e rli n . 39 Coolidge Rd ., M ed
ford , Mass . 02155. Phon e : HU 8-0520.

TRANSISTORS: Similar to 2N2369. NPN silicon.
Epoxy case. 100Mc . 10 fo r $1.00. S .S.C. 444 New
p ort Blvd., N e w p o r t Beach, Calif. 92662.

SELL: CLEGG INTERCEPTOR "B". 6 and 2
mete r receiver including Cle g g Allbander, general
coverage converter. Al shape. $300.00. Larry Jones ,
807 Ohio Avenue, Ashtabula , Ohio 44004.

FOR SALE: Complete H allic r a ft e rs SSB station .
S X-117, HT-44, a n d PS- 150- 120 pwr supply. G oo d
condo $450. R on H ill, Chester, Maryland 21619.

AM BEING DRAFTED. M u s t sell H amm a rlund
SP-GOO J X less cabinet a nd H ea t h G R-91. Good
condition . Best offer p lus shipping. Jack D ard es ,
310 E. Main St., Titusville. Pa. 16354.

ELECTRONiC SURPRISE PACKAGE. $1, $5, $10.
T h r e e to pick from, tubes and transistors In,
eluded. John Stella, 14 Villa Av., Everett, Mass .
02149.

FOR SALE: G -50, 8 months old with JT-30 mike
and manual. Excellent. $250. J . Gy san , 53 Lot hrop
St., B e verly , M a ss . 01915.

FOR SALE: Ame co Co n ver ters. 2m / 14- 18 m e .
6m/14-18 me. 6m /30.5-34.5 m c . w it h book. Guar;
anteed . $20 each. D . Ma rq ua rdt WA0VLH, 1811-C
Sutton PI., B e tte n d o r f, 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 (I Ph" x 17") of sche
matic5, crystaf ·information. align
ment instructions. service hints
and specialized information. $3.95
post paid.

TWO·WAY RADIO ENGINEERS. INC,
1100 Tremont Street

Boston. Massachusetts 02120

R ISB : Comma nd rCH 1011-132 me A~l , 9 tube, ~ uv sens,
Xo d ial; II-e Kin knob , t uning liraph, tech data. Needs pwr
~p l )' & controls as other Commantl~ . 21.50
NEW , · .. • ·· · ·
R22 : Comma nd rcve 540 t o 1600 kc, with knob & tuntne
JO(Tlip h & t ech data . grt d OK 17.9';
R23/ARC- 5 Co mmand rcvr (Q-5'er ) 190-5;;0 kc has fl lal;
II' / knob & te(' 1i da ta. OK'd 14.9';
R-S92 : Cotllpart vers tcn R ...190. D i git tune b)' ke & me.
0.;; 10 32 me. :-;e!e('t pass 2, 4 or 1I k r , 52500
Read)' to use II'/ pll'r ~pU· & book ....••.....•...• •
R- 390A : In cream purr condit ion. Wit h seria lized nameplate
& book _, 750.00
AN /ALR -5 : T unn 38-1000 me 1I·!th 0 :\""; tuning unit C Y
2;;3 induded. hrand new. w/r.: rr lale t,-x)(' eonserted to 60
c }" ( R-H ~l a lBtl new or like brand new , w/ book ...... 275.00
su. Rn t if. 8000 PIV, 400 ma, brand fIl"/i" cont ract te r mina -
tion. P air , PG5lpald .. ....•.... ..........••.• .........5.30
LM- 14 rreo. meter .1 25-20 me, .01'%, w/ ser. - matehed n Ub.
& tech. da U , 100% OK 57.50
TS_323 treq, meter 20-~80 me w/chart to approach .001%.
reeh. da ta, l Oll"" OK 169.50
TS- 175, Gerheh F M . 3, 3A M, 6, 9 'req . meters, aho Devia_
tion Meter " A,1t for L ist = lI b.
WANTED : GOOD LAB TEST EQUPT Il< MIL COM M U N I C.
v.. E PR OBABLY HAVE THE BEST INVENTORY OF
GOOD LAB TE ST EQUIPMENT IN THE COUNTRY. BUT
PL~ASE DO NOT ASK FOR CA T A LOG! ASK FOR SPE
CiF IC ITEMS OR KINDS OF ITEMS YOU NEED! WE
ALSO BUYI WHAT DO YOU HAVE?

R. E. GOODHEART CO. INC.
Box 1220.GC. Beverly Hills. Calif_ 90213

Phones: Area 213, office 272-5707. mesSGliIeS 275·5]42

Tell our

advertisers

your saw it
in 73



ARC.I Transceiver 100~156 Me, 25 Watts AM,
with tubes, schematic, conversion info for

2·meters. Used , good. 50 lbs. $20.00
ARC-I only, less tubes, $12.00

BC~221 -A K with AC Power, Calib. Book & Xtel.
$95.00

TS- 174, 20·250 Me. Preq. Meter, on rack panel
with AC Power, Calib. Book & Xtal. $95.00.

Brush Bl·202 2.channel oscillograph,
Used , Exc. $90.00

Sorensen 30005 AC line Voltage Regulator,
3000 V.A. Used, Exe. $125.00

Nen-Llneer-Systems 451 Digital Voltmeter. P.U.R.
Send IOc for flyer listing surplus equipment,

te st equipme nt, new and used ha m gear.

JEFF·TRONICS
4252 Pearl Rd. Cleveland. Ohio 44109

WE W A N T T O CELEBR ATE O U R 40TH
A NN IVE RSA RY W IT H Y O U

19 28 - 19 68 - IN BUSI NESS

AFT ER CHRISTMAS SPECIAL
All u sed equipment advertised in Decem ber
issue offered at a n additio nal discou n t of 10%.
Be su re to c heck this list-o ver $20,000 wo rth
of good used Rece ivers , Transmitters and Trans
ceivers offered at these red uc ed pricesl While
the stock lasts - let us se rve you?

We Stock SWAN Transceivers
Try Us for Best Trades

Doug Jones WB41HO mgr - T. T.Freck W4WL

FRECK RA DIO & SUPPL Y COMPA N Y
38 BILTMORE AVENUE

ASHEVI L L E, N ORTH CA ROLINA 28801

DIODE CIRCUITS HANDBOOK

CV·89AjURA..8A FSK Converter. TT-63A/FG C
teletype r epea te r , Northern R a dio Corp. Varia ble
master oscillator Model 1. Fo r sale or t rade .
K4ZTT, B ox 96, Section, A la. 35771.

WRL'S USED GEAR h a s trial-te r ms-gua r a n te e !
Galaxy 300--$139.95; G a la x y V-$249.95; G ala x y
V rnk2- $299.9S; Swan 350-$299.95 ; S HlSo-$299.95;
H W22-$89.95; H T4o-S49.95 ; V HF62-$89.9S; H X500
- $269.95; G ala x y 2000 & PS-$329.95; 8B300
$249.95 ; hundred s more. F ree b lue-book list. WRL,
Box 919, Council Blu ffs, Io w a 51501.

MATCHING HEATH STATION- M oh awk RX-l
Rcvr $125.00. Apache TX·l Xmt r & SBlO $175.00.
All i n excellent conditio n and on the a ir now.
R obe r t I. T a lb o t , Stagecoach Rd .. W ilton , N.H.
03086.

R-274/FRR RECEIVER, Hallicrafter version of
SP-600-JX . A ll band. 500kc-54mc; good worki ng
o r der-$150 or best offer. J i m Cooper, B34Y
Palme r , M a ywood, N .J . 07607 .

FREE: L esson book " M a the m atics for E lectron ics" .
"Fun d a m e nta ls of DC" or "Fundamen tals of AC".
Please include 20¢ postage & specify title . J im
Cooper, POB 73. Paramus. N .J.

NEW BOOKS postpaid U .S. a nd Canada direct
f rom author : "101 Easy Ham Radio Projects"
$3.95; "101 Eas y T e st Ins t rument Projects"-S3.95;
"101 Easy Audi o Projects"- $3.25; "1 04 E a s y Tra n
s istor Pro jects"- $3.95; 'Electronic H obb y ist's I C
Project H a ndbook" (co n ta ins 50 pra ctical IC
p rojects)-S3.95; "101 Easy C B Pro j e c t s"-$3.25;
" 49 Ea sy Trans istor Pro j e c ts"- S1.75; "The VHF
Amateu r" (contains 33 easy V H F p rojects)-$4 .50.
Check or money order to : Bob Brown. K2ZSQ/
W 9HBF, 5611 Middaugh Ave., D ow n e r s Grove, Ill.
60515.

LONG RANGE TV r e ception easy! Bookle t out
line s m ethods t o r e cei ve d istant TV stations
u sing inexpe n siv e materials. $1.50 post paid . P r a c
tical Plans, B o x 56- K , K illeen, Texas 76541.

---
An Invalua ble refe rence b ook .

Covers rectifiers , meter circuih.
mixers, detectors , m o d u 1a t o r s.
products, FM detectors, noise
limiters, squelch, AGC, BFO '/Q
multiplier, xstr p rotectio n, AFC,
Va rica p tuning , a ud io clip pers, FM
mod ulator, balanced mod s, Va ra e
to r multip liers. f ield -str ength
meters, wavemete rs, RF p ro bes,
d ummy loa d s, SW R b ridg e, ta ch
ometer, noise generator. squa re
wave gen, t eners , control circuits,
voltage control, etc. III different
circuits.

An absolute steal at $1.
73 MAGAZINE

Peterborough. N.H. 03458

WANTED: Used 2 meter AM transceiver with
squelch, also two meter low power linear am
plifier. also 2 meter preamp. J oh n Stiles, Sweet;
grass, Montana 594B4.

UFO'S. Sell collection of 50 paperback b o oks, 3
har d cover , N ICAP & others, p lus 2" pile of
c lippings collected over recent years. V e r y fin e
collection material. M a k e ofTer. Wells C hapin
WBGI, 2775 S e m in o le Rd ., Ann Arbor. M ichiga n
4BI04 .

QUARTZ CRYSTALS for two-way communica
t ions , Motorola, General E lectric, RCA , Cornea,
A erotron , a n d others. T o order send d e s ire d fre 
quenc y, m anuf a cturer's make and model. Amer
ican Crystal Co., Box 2366, K ansas City, Mo. 64142.

CRYSTALS-low frequency types avail.
able at $2.50 each postpaid USA in
hermetically sealed HC6 or HC 13 metal
holders with 2112 inch wire leads. Pre,
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.
TRONICS, HUNLOCK CREEK, PA.
18621

Moving?
Let Us

Please
Know!

73 MAGAZINE



•

1c. MORE
2 for 1.50
2 for 1,50
2 for 1.50
2 for 1.50
2 for 1.50
2 for 1.30
2 for 1.30
2 for 1.50
2 for 1.50
2 for 1.50
2 for 1 .70
2 for 1.50
2 for 1.50
2 for 1.50
2 for 1.50
2 for 1.50
2 for 1.70
2 for 1.50
2 for 1 .70
2 for 1.99
2 for 1.30
2 for 1.30
2 for 1.30
2 for 1.30
2 for 1.99
2 for 1.50
2 for 1.50
2 for 1.50

B~" fu r- the blsor est Integrated C trcul t. Sale in ou r
hls tor)·. NOllUDY l That's rig h t NOBODY und er
sells Poh- P a k s. Imasri ne - bu v 1 In tegratt>tl Circuit
at our ba r srai n price and eet t h e 2n d one for
O~L\~ I r- ... th a t's ri llht ONE CEN T : NO
LI:\II1. PER I.T E~I ! E ve r )' it em ~ant ntt't'd as
adver-t.lsed. A ll include cla ta on In texr'a ted Cireu itll
st,'hl;'":I a t k s, a nd OJ ' h ookups, a nd a s mueh a li 4.0
('II'CU l tS, T illS OFFER IS LI:\IITE D!

MONEY BACK GUARANTEE! EACH
ButTe r 1 for 1.49
H -S F lip FloJl 1 for 1.49
3 In . Gate N a nd /Nor 1 for 1 .49
3 I n p u t c ute Nand /No!' 1 for 1 .49
1I1II f adder 1 for 1.49
Dua l Two Input Gak 1 for T. 29
Dual Two I n put Gate 1 for 1 .29
Dual Two Input Gate •...... ..................... 1 fo r 1 .49
Dual 3 Input Gate N and /Nor 1 for 1.49
JK-Flip Flo" 1 for 1.49
.J K }<'!ip F lop 1 for 1 .69
D UI\! :! I nnut Gate, E x p a nde r 1 for 1 .49
Quad I n ver-ter T for T.49
Dun I 4. I n p u t Gate Nand/Nor 1 for 1.49
Dual Input Gate. Expander 1 for 1.49
Dual 4. Input Power Gate 1 for 1 .49
Clocked Flil! Flop _ 1 for 1 .69
Quad 2 Input Gate N and/Nor 1 for 1.49
C locked F lip Flop 1 for T.69
AC Binary 1 for T.98
D u a l 2 P in pu r Inve r- t e r Gale 1 for 1 .29
Dual 4. Input and Gate 1 for 1.29
8 I n p ut and Gate w 2 ou t put 1 for T.29
Dun! 2 Input Buffer 1 for 1 .29
Dual Hank (hold ) Flip Flo p 1 for 1.98
Dual ·1 I n p u t Gate w /exPltnder 1 for 1 .49
Trip le Gate 1 for 1 .49
T riple Gate " 1 for 1 .49

• T wo iden t ica l Ie 's in one 11IIckagot!

Foinh ild No .

o 900o 902

8
0 903

903-903*
904·904*o 910o 914

8 914·914*
915o 923o 923-92 3*

B925
927o 930

0 9 33

§944
94S
94.o 948

O

o0 9S0
952
954o 955

§ 9S.
9S79.,

n 962o 963

7J [Qsr-I RADIO ELECTRONICS,

ELECTRONICS WORLD,

include uses as described in

$100,000

"EYE SEE"
INTEGRATED

CIRCUIT
BONANZA BY

POLY PAK
FOR 1969

LINEAR AMPLIFIERS w;,h ci(cuitl I tiara

o 709t HI -GAIN OPUATIONAL $3 .69
o 711t DUAL COMPARATOR ~ $1.9a

EPOXY SILICON TRANSISTORS
o 3.FK-4046, lW, a .SA, npn , 250MC _ $1 .00o 3 .2N3568 , 350MW, 200MC, 200BVC , NPN $1 ,00o 4-2N3563, NPN , 600Me, 200MW $1 .00o 3·2N3683, NPN , 1000Me, SMA, 200MW .. $1 .00o 3-14 WATT, B-50oo, npn . 3A $1 .00o 4-2N4313, PNP, 6ooMC, 200MW $1.00o 4 -2N3S65, 500HFE , npn , 200MC $1.00

CLASS FIBER OPTICS 3::; 51
Well, these light guides plastic jac ket:
transmit li gh t f rom one point to
anoth er much as copper
wire transmits electrical energy. Cuts Like Wire

55A
[J .50
o .75
D 1.25o 1.50
0 1.80
0 2.30
0 2. 70

12A

8 .20
.25

B .39
.50o .75

o .90o 1. 15

6A
o .16o ,22
o .30
o .40
o .55
o .75
o .90

3A
0 .0 6

8·07
.09

0 . 16

8 ·20
.30

0.40

PIV
50

100
200
400
600
800

IOOO.:.......:;:~_;;;..;:r.....:;:.;;;.;......:;:..;;;.;,;
MICROMINIATURE

SILICON RECTIFIERS

1. Actual Size

AMP .,..-

1 AMP TOP HAT AND EPOXIES
PlY SALE PlY SALE PlY SALE
'00 .OS 8000 .19 18000 ,87

1000 .07 1000 0 .3 \ 2000 0 1.05
200 0 .08 1:200 0 ..c4 3000 0 1.60
AOO 0 .11 1400 0 .6:2 .c000 0 1.90
600 0 .16 16000 .7:2 10000 0 ..( .80

Terms: add ncstncc. Rated: n e t 30. cod's 2 5%
Phone Orders: W a k efield, M a s s. (6 17) 245·3829
Retail: 21 1 Albion . St .. Wakefield. M as s .

C!ANT SPRING CAlAlOC ON: Parts, Rect ifiers , 10c
D Transistors , SCRs, I.C'-s , Equipment. tre.

~"""P."O'"......O"'X'".""4"2-A,.-,
l YNNF~ll~40MASS.

SILICON
c..~'> CONTROLLEO

C) RECTIFIERS

PRY I 3A I 7A I 20A I
50 1 .3S I .45 1 .70 1

100 I .50 I .65 I 1.00 I
200 I .70 I .95 I 1.30 I
300 I .90 I 1.25 I 1.70 I
400 I 1.20 I 1.60 I 2.10 I
500 I 1.50 I 2.00 I 2.50 i
600 I 1.80 I 2.40 I s.oot

TOP HAT 0

RECTIFIERS

PIV Sal" PIV
so 0 51 600

100 0 7 c 100
20P 0 9c tooo
400 0 12c 1200

* Ho"dles 2 Amps

2 AMP
800 P I V

i



LIBERTY
PAYS MORE! LIBERTY

OFFERS MORE!

Only $120.00

F

PREsm FIELD STRENGTH.. METER
(Model 6T4GI

Frequency Range: 40 to 230
and 470 to 860 Megahertz.
Calib rated outward from 10
t o 50,000 Microvolts. No t hing
makes it easier to properly and
speedily fi nd t he correct place
to install TV, FM and Com
munication Ante nnas. You ca n
measure and hear the sig nal s

this 4112 volt baHery economica lly powered
The re is nothing else like it!

with
unit.

,
WILL BUY
FOR CASH
ALL TYPES

ELECTRON TUBES
SEMICONDUCTORS
Military Electronic

Equipment
Test Equipment

•

•

•
•

WIRE. WRITE. PHONE COLLECT! WE PAY FREIGHT ON ALL PURCHASES

Liberty Electronics, Inc.
548 Broadway, New York, New York 10012, Phone 212·925·6000

INDEX TO ADVERTISERSNEW 51-51-5
MULTIBAND DIPOLE ANTENNA

For Amateurs
- SWLs

UTILITY
REPLACES BAlUNS
REPLACES All WIR E

EXCEPT COAX
OP ERAT ES 10

TH ROUGH 80
METERS

IMPROVED RECE P
TI ON FOR SWLs

SPECIFI CATIO NS
MO DEL 68A - 688
AV ERAGE SW R 1.7 t o

I or bett er.
OVERALL LENGTH

102 feet
INCLUDES 30 fut

lea d in
10-15-20-40-80 Meters WEIGHT 2~ Ibs.

Model 68A-IOOO Watts·2oaO P.E.P _.34 . 50
Mod e l 688-500 Watts- IOOO P.E.P 26 .50
Model 86D-For Reception Only 17.95
Models 68A and 68B operate 10 throug h 80 meters with
a typica l d ipo le radia tion pattern wit hin the frequen cy
ra nge . A sea led center unit provides connection to 7-22
copper antenna wire and 30 feet of heavy duty twin
lead . Twin lead is equipped with a sealed coax fitting
for connection t o a random length of coax tra nsmission
line . M<1IY be used as a flat dipole or "inverted V" . Not
effected by wide chang es in enmette cond itions .
Model 860 is for reception o nly and coven all short
wave and broadca st ba nds. C onsists of 100 f..t an
te nna wire, 30 feet twin lead p lus 25 feet of coax for
d irect connection to receiver.

MURCH ELECTRONICS
FRANKLIN, MAINE 04634

See your distributor or order direct.

Adirondack. 83
Aerot",," , 20
Alltronin-H oward. 108
Anl,nna Mart. 103
Arcturu. . 105
AR RL Hamf" t . 107
ATV. 60

B.C. Ehctronln , 83
8 & F. 79
Bigelow. 107
80bs Amateur . 101
8T I Hafstram. 54

call book. 61. 67
C B Maluine, 67
Columbia, 108

Dano, 41
DGP. 99
Del Capri Hotel. 63
Denson, 25
Drake, Cover IV
Dura Tow( n. 59
nxee Maguine, 108

EAC Industr ies, 57
Epsilo n. 43
Estn, 60
Evans, 47

Fa ir Radi o. 103
Fralal" 108
Freck, 110

Galuy. Cover III
Gateway Electronln. 65
GBC.40
G & G. 106
Good helll" t , 109

HatrY, 36
Hcnry, 19
Hunter , 25

Int ern at iona l Crysta l. 3
International Elec. S)'1tem. , 5

lam($ Rn urch. 107
Jan Cr)'1tals. 107
Jct'ft""nin. 110

Leier Labs. 63
Lewh pa ul. 109
Liberty. 11 2

Meshna. 104
Mission , 14
Mo.ley. 1.5
Murch, 112

Pa lomar. 59
Pultroni x, lOt
Pe"n Eh ctr onln . 101
Poly Paks, III
Producton Jop. 107

Quaker, 110

R(dline. 37. 101
Rousseau. 9

Sale h. 27
Sams, 25
Si gnal- One, Cover II
Slep. 69
ssaee Electronics , 108
SttHar . 57
Swan, 10, II

Tab. 105
Talhm Co., 69
Telrn:, 21
Two-Way. 109

United Radi•• 77

Vanguard. 36. 47, 51, 54
VHF Associatn, 108
Vibroplu, t07

W R L, 31

73 Ma gu lne, 97. 103
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NOW aCompetitively Priced
Receiver for themost exacting
ProfessianaI Pertormance!

Phase-locked
Frequency

Synthesizer
lor Maximum

Stability!

@ ~.
...... •......o:.r'.....

•
The superb, new R-530 by GALAXY

D esigned f or the exacting requ ire me n ts of laboratory, broadcast and
HF m onitoring and point-ta-point complex system communications, the
R-530 is an advanced solid-sta te 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 RTIY
signals ... provides accuracy of1 KHz tu n ing throughout the 0.5 to 30 MHz
frequency spectrum.

Unique front end design and crystal lattice filters insure optimum sen
silicify and selecticitq. An adjustable noise blanker minimizes interference
... background noise. Frequency stability is amazing ... less than 100 Hz
drift after tum-on!

Complete t ransistorization 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. Beautifull y styled, compact, weighing only 25 pounds.

(Priced in the $700 range ) Write for free
brochure an d comp lete specifications.

GALAXY ELECTRONICS
" Pacesetter in Commercial /Amateur Equipment Design"

10 South 34th Street, Dept. 73.f2S, Council Sluffs, Iowa 51501



"I am delighted with Drake gear. This
Is the second of your transceivers for
me. I have used a TR·3 in my car for
about2V2 years-only trouble: reptae
Ing a fuse!"

C. E. (Ed) Duncan, WA4BRU
areenvtne, S. C.

"PS Several months have passed •••
I now employ TR·4 as mobile unit and
base statio n. I have logged more than
1000 contacts, many being rare OX. I
amlooki ng forward to owninl a seeond
unit to be used stri ctly for mobile.
To date TR-4 has been tro uble·free."

Milton C. Carter, W2TR F
Lakewood, N. J.

" I'm a real happy man wilh lt. Does a
real load iob of getting thru ."

Jerome D. lasher, W2RHL
Ha mburg, N. Y.

Guy N. Woods, WMKCN
Memphis, Tenn.

"finest performing gear I have ever
had the pleasure of eperattng."

Milton C. Ca rter, W2TRF
lakewood, N. J.

"Well pleased."
Rev. James Mohn, W3CKD

Lititz, Pa .

"Replaces my TR-3."
D. G. Reekle, \IE 6 AFS
Calgary Alberta Canada

"I'm sure this, like the other Drake
equipment I have, is the li nest mo ney
can buy. YOU MAY QUOTE ME ON
THAV'

Harold A. Zick, WA91PZ
Creve Coeur, Ill.

"lust what I always wanted."
Daniel N. Hamilton, WA4WXQ

Ashland, Va.

"Have had Drake 2·8 for three years.
Knew that TR"; was same Good Stuff."

Charles E. Bi sh op, WA8m
Columbus, Ohio

"O.K. 100 x 100. RV-4: O.K./W-4: O.K./
L-4: O.K. Very Good!"

Franscisco Feu Campmany, TI·2·FAU
san Jose de Costa Ri ca

"Looks good-sounds load-very well
pleased with performance."

Wayne M. Sorenson, WA9ETl
St. Paul, Minn.

"Excellent equipment"
W. T. Newell, WB6UZU

Palm Springs, Calif.

" Running It with a Mosley " Classic"
beam and proves a most line and nice
transceiver. Really prOUd of IL"

Orlando Escudero 0., CE-J-OE
Santiago, Chile

"A beautiful piece of equipment. My
second piece of Drake. The first was
a 2·8 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.

"Why not build a load 6 Meter SS8 &
AM Transceiver ••• hurry up, I'm
waillng."

"Asll ehe Juam who owns a Dralle tCR-4"

til "ery F.B. piece of equipment. Audio
very nice, especially on SSB, whlcb Is
rare."

Thomas F. Tolten, Jr. WB2GZR
Saratoga Springs, N. Y.

'II superb piece of equipment, no
comments necessary.

C. G. Noakes, G3UHR /V02
labrador City, Newfoundland

••• or write for details ..•

Dept. 319 R. L. DRAKE COMPANY 540 Richard St., Miamisburg, Ohio 45342

Bill Busse, WA9TUM
Mt. Prospect, III.

UGreat rig-First contact was an ONS
In Belgium."

"Nothlnl to comment, ereept that my
TR-4 Is I real iewel, and I am very
satiSfi ed with IL I would like to reo
ceivi the catalogue of your preducts ,"

Joe Braz Ribeiro, PY4UK
Monte Ca rmela (MG) Brazil

UBest lur I have had the plusure of
worki ng with. Receiver Is exception.
all)' sharp and stable."

Albert V. Mitchell, WA9BU P
Jeffersonville, Ind.

"Finally got what I wanted!"
Ronald E. Lyons, WB2BQX

Oakhurst, N. J.

"the TR-4 Is the best rig I have ever
known to be made. Glad to own one."

Dan Tangorra, WA7FWH
Tacoma, Wash.
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