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there’s a reason for the S/Lin€’s reputation

The main reason is performance. Amateurs around the world praise the
S/Line’s clean, strong signal. But there are design reasons, too. The S/Line
is an engineered system. Each unit augments the others to provide single
sideband operation at its best.

You can operate the system as a transceiver, or transmit with the 32S-3 and
receive with the 758-3B on separate frequencies. The S/Line offers upper
and lower single sideband and CW operation . . . plus AM reception.

Two linear amplifiers round out the full-performance S/Line.

See your Collins distributor for details on the /\
most respected system in the amateur field. /772NN
COLLIN
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THE 2K-3. . . A SUGGESS STORY

The 2K-3 in a few short years has established itself as pre-eminent among amateur linear
amplifiers. Thousands of amateurs not only in the U. S. but throughout the free world are
on the air with 2K's. And even though the 2K was designed as an amateur service amplifier,
it has so convincingly established its superior reliability and performance that many
hundreds of them are in daily use throughout the world in military, commercial and
government service.

For such success we are of course grateful, although not greatly surprised. From the
beginning we have dedicated ourselves to the proposition that amateurs prefer to buy

the best when it is available. Consequently, the 2K has always used the finest
components we could buy. Integrity of design dictated that we include features not fully
duplicated by any other manufacturer of amateur i.nears — Pi-L tank circuit, resonant
input filter choke, resonant cathode Pi-input, double RF shielding and many other unique
and expensive features.

Finally, in order to hold the price of the 2K-3 low enough so that the average amateur
can afford it, we manufacture it and sell it ourselves direct to the consumer. The 2K-3
is unquestionably one of the finest values ever offered the amateur. By any reasonable
standard the 2K-3 should be priced at $1000 rather than its remarkably low $745.00.
For all the loyal support 2K-3 owners throughout the world have given us, our sincere
thanks. For those of you who haven't owned a 2K-3 yet, let us help you experience the
pleasure of owning the finest.

The 2K-3 (Console or Desk model) $745.00
Henry Radio now has representatives in different areas of the United States to simplify ordering for those living

near one. Or you can order direct and we will ship ... across the street or around the world. Call or write for
detailed specifications and terms,

New York area: Cleveland area: Chicago area:
John Richardt, W2W1Y Al Gross, WBPAL Bill Reynolds, K9ZXD

EASY FINANCING + 10% DOWN OR TRADE-IN DOWN + NO FINANCE CHARGE IF

PAID IN 90 DAYS * GOOD RECONDITIONED APPARATUS * Nearly all makes & models.

Our reconditioned equipment carries a 15 day trial, 90 day warranty and may be traded back
within 90 days for full credit toward the purchase of NEW equipment. Write for bulletin.
e P LRy ST e e TSR e SSE e I e e —

CALL DIRECT . . . USE AREA CODE
. 11240 W. Olympic, Los Angeles, Calif, 90064 213 4776701
Henry Rab b LB bd®ad 21 \ tuclid, Anaheim, Calil, 92801 714 7729200
Butler, Missouri, 64730 816 679-3127

“World's Largest Distributor of Amateur Radio Equipment”

april 1969 1



FAMOUS WORLD TRAVELER

SWAN 508
FULL COVERAGE
EXTERNAL VFO

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

transceiver.
$125

(&=

MARS OSCILLATOR

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

MODEL 510X
(less crystals) . . $45

SWAN SPEAKS
YOUR LANGUAGE

SWAN 500C
FIVE BAND
TRANSCEIVER

80 through 10 meters * 520
watts * Home station, mobile,
portable operation * SSB-CW-
AM.

The new model 500C 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 6LQ6 tetrodes, the
final amplifier operates with in-
creased efficiency and power output
on all bands. PEP input rating of the
500C is conservatively 520 watts.
Actually an average pair of 6LQ6's
reach a peak input of over 570 watts
before flattopping!

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

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

Voice quality, performance and re-
liability are in the Swan tradition of

being second to none.
$520

D)

Swamwn

ELECTRONICS
OCEANSIDE, CALIFORNIA

A Subsidiary of Cubic Corp

SWAN 117XC
MATCHING
AC POWER SUPPLY

Complete A.C. supply for 117 volts,
50-60 cycles, in a matching cabinet
with speaker, phone jack, and indi-
cator light. Includes power cable
with plug for transceiver, and A.C.
line cord, Ready to plug in and

operate.
$105

SWAN 14-117
12 VOLT DC SUPPLY

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

$130

PHONE PATCH,
Model FP-1 .......... $48

ASK THE HAM ...
WHO OWNS ONE
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How often do we hear that ham radio is be-
coming an old man’s hobby? We aren’t at-
tracting youngsters into our ranks at the rate
that we should; the total count in most lower
license categories is actually dropping. We
need young people in amateur radio for
many different reasons. Their enthusiasm and
inquisitiveness have been responsible for
much in the past and activities which tend to
fall to our younger colleagues have been very
important in continuing government support.
Our hobby is well known as a technical train-
ing ground and obviously the younger peo-
ple gain the most. If amateur training can
start future engineers and technicians on
their way, we are all gainers. In times of
emergency the backlog of technically trained
radio operators has always been an impor-
tant national asset, but if this pool is all over
40 it is of far less value.

We need people who are willing to move
quickly into new ground. Recent years have
seen things such as the OSCAR program,
Project Moonray and moonbounce. Who
knows where we may head next? We'll need
to be fast and adaptable, however, if we're to
hold our vhf and uhf allocations against the
communications technology of the 70's and
80's; and we had better have the manpower
to do it!

But | think there is something of even
greater importance here: youth has that
wonderful energy which can accomplish so
much when properly directed. We can always
use this boost. New questioning of old ideas?
It won't hurt us. The worthwhile traditions
will survive while the outmoded will be re-
placed with more timely approaches. Re-
member that our hobby was started by young
men who were willing to try something new.

Many factors have slowed the influx of
newcomers to our ranks, The ease of getting
on the air via CB has taken recruits; our re-
cent political dissentions have surely cost us

4 april 1969

members. However | expect that we have
been the biggest problem ourselves. | have
been dumbfounded to meet would-be hams
who have been unable to find any local help
in obtaining a ticket and getting on the air.
Some have actually been turned away by
local hams and clubs. Unbelievable, but un-
fortunately, true.

What can we do? Lead the way. Invite
those young neighbors over and show them
what it's all about; explain your equipment;
let them have a shot at the mike. Let them
know that the welcome mat is always out
and that they are really wanted in amateur
radio. If you have a local club, talk up a re-
cruiting and training program. You’'ll be the

winner as you get some of the most enthusi-
astic members you ever had.

¥ ( AelionEs S

Left to right: WABONZ, WNT7LIX and K@TFL.

The picture shows Buzz MacDonald,
WN7LIX, being awarded a Mosley Tri-band
beam by Jack Mosley, KGTFL, of Mosley Elec-
tronics, Inc,, and a Tri-Ex tower by Clyde
Blyleven, WAGONZ, from the Tri-Ex Tower
Company. What for? Because WN7LIX was
the youngest licensed ham (age 9) at the
SAROC convention in Las Vegas last January.

We can't all give away beams and towers,
but some of your old equipment mixed with
a bit of patience and encouragement could
go a long way towards giving our hobby a
real boost.

Skip Tenney, W2NLB
Publisher



2000 watts PEP
input to a pair of Eimac
high-mu power triodes is

yours ... continuous, 24

hours a day, day in and day

out. No intermittent 30 sec-

onds key-down'' ratings here!
Swan chose two heavy duty
3-500Z Eimac power triodes for
their new Linear Amplifier because
these rugged, low cost power grid
tubes are ideal for cathode-driven
grounded-grid service, providing a
power gain of up to 20 in linear

Two Will get you SerL\;istee.n on the bands. The out-

standing signals come from Eimac

tWO thousand, N Swaii's ehoicais your choice.

Look for the equipment featuring
Eimac power tubes. For more infor-
mation on the outstanding 3-500Z,

or any other tube in Eimac's
line for advanced trans- v
mitters, write Amateur

Services Department or adwision
contact your nearest Varian/
Eimac distributor.
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NOW...
NOW...

NOW...

A NEW CRITERION FOR THE NEXT DECADE . ..
Amateur radio enters the space age . . .

IN PRODUCTION ... SIGNAL/ONE’s NO-COMPROMISE
CX7 ... the “DELUXE INTEGRATED STATION" ...

YOU CAN
SEE IT at any major ham convention ...
HEAR IT on the air in increasing numbers ...
TRY IT at your authorized Signal / One dealer
(he’ll have the CX7 in stock soon) ...

NOW. =« WHATEVER YOUR CHOICE IN THE PAST
COMPARE IT WITH THE CX7
POINT BY POINT

® COMPLETE COVERAGE OF 160 through 10 meter ham
bands in full 1 MHz ranges

B DIRECT, CLEAR, INSTANTANEOQOUS FREQUENCY
READOUT TO 100 HZ from built-in digital
frequency counter

® DUAL PRECISION PERMEABILITY-TUNED VFO's
for complete frequency control flexibility

B SIMULTANEOUS TRANSCEIVE-PLUS-INDEPENDENT
RECEIVE mode, individual gain control

m USB and LSB, CW, FSK, compatible AM
B FAST, SILENT VOX plus TRUE BREAK-IN

B VARIABLE TRANSMITTER OFFSET with push-
button spotting - ultimate CW convenience

m COMPLETELY SOLID STATE except single P.A. tube
m HEAVY DUTY AC SUPPLY and CW KEYER builtin

TRANSMITTER

B RUGGED CONDUCTION - COOLED P. A.
for a cool 300-plus watts input even on
CW and FSK.

RECEIVER

B DUAL-GATE MOSFET front end for superb
dynamic range and AGC.
B 1/3 microvolt SSB sensitivity for 10 db

W ULTRA-SHARP CW FILTER (optional)
650Hz @ - 60 db.

B ELECTRONIC IF SHIFT to slice away QRM
at a touch.

B PRE-IF NOISE BLANKER with adjustable
threshold.

B SELECTABLE-HANG AGC.

(S+N)/N. B INSTANT BAND-CHANGE without tuneup
B SPECTACULAR SSB SELECTIVITY only (broadband driver and pre-tuned band-
3kHz @ - 60 db. pass P.A. output filter).

B RF CLIPPING AND FILTERING for a clean,

B FULLY METERED and protected.

crisp signal with maximum possible punch.

Introductory Amateur Net Price ... $1495.
Write for detailed brochure.

! srrs//one

A Division of ECI (An NCR Subsidiary )

2200 Anvil Street N. * St. Petersburg, Florida 33710




heterodyne
transmitting mixers

for
six
and
two meters

All you need is an

80- to 10-meter exciter
to participate

in the fun

on the vhf bands

with these

transmitter converters
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D. W. Bramer, K2ISP, 45 Thayer Road, Fairport, New York 14450

The two units to be described were de-
signed primarily to get the average high-
frequency (80-10 meter) enthusiast off to a
good start on the vhf bands with minimal
cost and effort. They also provide interest-
ing and straightforward construction proj-
ects for those amateurs who, despite all
the easy approaches, respect ham radio
as a technical avocation. Today's ham
who knows his way around is sure to get
more out of his hobby than the purchaser
of commercially available boxes. Collect
the necessary parts, put one or more of
these units together with your own hands,
adjust them properly, and you're off with
tremendous satisfaction to explore the ex-
citing world above 50 MHz.

Both wunits are of readily duplicated
printed wiring board construction, Each is
capable of producing about one watt of
ssh or CW output, either directly to an an-
tenna or as input to a higher-power linear
amplifier,

The 50-MHz satisfies the objective of us-
ing almost any existing 80-10 meter trans-
mitter as a basic rf source to generate
signals at vhf, while retaining the operat-
ing convenience of the low-frequency
equipment, such as vfo, upper or lower
sideband selection, vox, PTT and break-in
CW. It does so by accepting 7-MHz input
and heterodyning it to the six-meter band.



Seven MHz input was selected because
there are numerous single- and tri-band
transceivers available, especially on the
used market, at low cost. Also, this band
represents a good compromise between re-
ceiver stability and freedom from undesir-
able transmitting-mixer output products.
Unlike the six-meter unit, the two-meter
mixer accepts a higher input frequency of
50 MHz. It will, therefore, produce two-
meter output when driven by six-meter in-
put. Hence, the six-meter mixer unit may
be used directly to excite the two-meter
mixer. You might then assemble the six-

newcomer in understanding just what vhf
heterodyne transmitting mixers are and
how they may be effectively integrated
with existing equipment. It may even stim-
ulate some thinking on the part of “mister
experienced” toward more sophisticated or
improved station arrangements. Muting bi-
as and relay control lines are not shown,
but are discussed briefly later on.

50-MHz circuit design

The six-meter mixer unit, fig. 2, starts out
with a conventional triode oscillator, fol-
lowed by a tetrode buffer amplifier; both

53 oM
144 MHz
RECEIVING

CONVERTER

ANTENNA RELAY

fig. 1. Typical hf/vhf [ .
itchi 80-10M ANT
rf switching system. coax o
Note that with the 80-10 METER SwiTTH 80-10 METER
EXCITER OR FINAL
vhf converter output TRANSGENVER st AMPLIFIER ¥
switched to receiver o
. RECEIVER £
1, the high-frequen- ANT INPUT ANTEMNA RELAY
cy antenna is auto- B e il ket B kil B T
4 H i 1
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[ 1
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meter unit first and consider the two-meter
unit project later on.

station layout

Although many amateurs tend to con-
centrate on a single band and/or mode of
operation, there’s much to be said for sta-
tion versatility. With some foresight in sta-
tion planning, the hf/vhf enthusiast can
incorporate several bands and modes with
little difficulty, thus taking full advantage
of existing 80-10 meter gear and newly
added equipment. Fig. 1 outlines a typical
combination hf/vhf station, showing major
rf paths and switching. While this block
diagram is fundamental, it will aid the

stages use halves of a single 6U8. Oscilla-
tor output at 43 MHz is lightly coupled to
the buffer, which reduces pulling effects.
The buffer operates straight through on 43
MHz with its output capacitively coupled
to mixer grids.

Two 5763 pentodes operate as a push-
pull balanced mixer, heterodyning 43-MHz
oscillator injection with 7-MHz input for
an output at 50 MHz. Note that the 5763
control grids are driven in parallel, while
the plates are in push-pull. This cancels
the undesirable 43-MHz output product, be-
cause in-phase plate currents are pro-
duced at each end of the balanced tank
circuit. Output at 43 MHz would otherwise

april 1969 9



O+ 210V (REG)

7 MHz
INPUT
558, CW, AM

*LOCATED ON FOIL SIDE OF PC BOARD

[ 32-pF variable (E. F. Johnson 160-110)

c2 10-pF butterfly (E. F. Johnson 160-211)

L1 9 turns no. 24 AWG, close wound on Vs’
diameter slug-tuned form

L2 9 turns no. 20 AWG, air wound, '/4'’ diameter,

3/8" long

L3, L4 7 turns no. 20 AWG, air wound, 2"’ diameter,
9/32” long

L4

81AS +200v +300V
—18V TRANSMIT {REG)
—145V STANDBY
L5 4 turns no. 20 AWG, air wound, 12"’ diameter,
1/8” long
RFC  Ohmite Z-50
Xtal  43-MHz third overtone (International Crystal
type FAS)
T toroidal transformer (see fig. 3)

fig. 2. Schematic diagram of the six-meter transmitting mixer.

be prevalent due to its proximity to the
output passband of the 50-MHz tuned
circuit.

Forty-meter excitation is applied in push-
pull to the 5763 cathodes. A miniature
toroidal transformer with center-tapped
secondary derives push-pull cathode drive
from the unbalanced link-coupled input.
Shunt bypass capacitors of 220 pF from each
5763 cathode provide a low-reactance
ground at both 43 and 50 MHz. These
present a high reactance at 7-MHz and,
therefore, have negligible effect on the
broadband toroid transformer input. The
50-MHz output is link coupled from the
push-pull tank coil.

High-voltage supply requirements are
+210 V regulated at about 20 mA and

10 [} april 1969

4300 V at 50 mA maximum. The 4210
V may be obtained from two series-con-
nected OB2 regulator tubes. Filament volt-
age is 6.3 Vac at 195 amperes. Under
transmit conditions, mixer control-grid bias
must be held at —18 V and switched to
—145 V for muting during receive or vox
dropout periods.

50-MHz mixer construction

An etched circuit board measuring 4 by
5 inches serves as a chassis for the six-
meter unit* [t should be made from 1/16-

* Complete circuit boards etched, solder-tinned, and
drilled are available from Stafford Electronics, 427
Sa. Benbow Road, Greensboro, Narth Carolina. Order:
6M-11 (six meters) and 2M-11 (two meters); prices:
$4.10 and $5.75 each respectively.

ouTPUT



inch thick epoxy copperclad stock. Three
0.104-inch-diameter holes are drilled along
each longer board edge for mounting pur-
poses. Drill two holes of the same diameter
for the crystal socket. Tube socket holes
are 0.067-inch diameter. The two minia-
ture variable capacitors require 1/4-inch
holes, while the slug-tuned coil-form hole
is 11/64-inch diameter. All remaining holes
may be drilled 0.040-inch diameter for
coil, resistor, and capacitor leads.

Wire size and turns data for all coils
are listed; 12, 13, L4 and L5 must be tight
wound, using a mandrel of slightly less
diameter than the coil size. A drill bit is
handy for this purpose. Coils are then as-
sembled to the PC board and coated with
clear nail polish, or other dope, to retain
mechanical stability. Details for the toroi-
dal input transformer are given in fig. 3.
It, too, is held in position on the PC board
by its own leads.

Miniature 50-ohm coax such as RG-
174/U is recommended for rf input and
output connections to reduce stress on PC
board copper strips. While this coax has
adequate power capability, it should be
used only for very short runs to avoid loss
at 50 MHz.

Five capacitors, with short leads, are
soldered to the foil side of the board.
These consist of two 0.002-uF 5763 screen
bypass capacitors, two 220-pF 5763 cath-
ode bypass capacitors, and one 15-pF os-
cillator plate tank capacitor.

Tube sockets are all 9 pin and should
be the low-loss mica-filled type designed
for 1/16-inch thick PC board mounting,
such as Cinch-fones type 9 PC or equival-
ent. Component location may be deter-
mined quite easily by examining the photo-
graphs and the schematic. The entire PC
board should be cleaned of rosin after
soldering.

Full size printed-circuit-board layout for the six-meter converter.

april 1969 [ 11



CORE: FERROXCUBE 4G4

adjustment and operation of the
50-MHz mixer

Using a grid-dip oscillator, preset the
oscillator coil slug and buffer stage plate
variable capacitor for a resonance of 43
MHz. Preset the mixer plate butterfly vari-
able for an output tank resonance of 50
MHz. Insert a 43-MHz third-overtone crys-
tal, apply 6.3 Vac filament power, and
temporarily connect 4210 V to oscillator
and buffer amplifier stages through the
100-ohm decoupling resistor. Quickly ad-
just L1 for oscillation and L2 for maximum
output, as indicated on the grid-dip meter,
which has been switched to its wavemeter
operating mode. Optimize crystal oscilla-
tor operation by turning the L1 slug until
oscillation ceases, then turn in the opposite

10 TURNS NO 29

6 TURNS MO 24

0 TURNS AD 29

/8700, 3N67I0, I/8"H [}

fig. 3. T
transmitting converter. Both the primary and sec-

idal input transf for the B-meter

ondary windings are d i the full ci
ference of the core. Windings N2 and N3 are wound
in the same direction. Start of N2 is connected to
finish of N3 to form center tap. Toroid core is Ferrox-
cube 4C4, 3/8” OD x 3/16" ID x 1/8" high.

direction until the circuit just snaps into
oscillation.

Now connect the —18-volt bias, +210-
volt screen, and 4-300-volt plate supplies
to the 5763 mixer stage. A small plate
current should be evident, measured in se-
ries with the 4300 volt supply line. Read-
just buffer tank L2 for maximum mixer
plate current. This should read about 15
mA. Check system stability by removing
the 43-MHz crystal. Mixer plate current
should drop to near zero. Reinserting the
crystal should promptly restore the 15-mA
current.

12 april 1969
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When the system responds properly to
the setup procedure, you're ready to pro-
duce 50-MHz output from 7-MHz input. If
more than one watt of drive is available
{and it wsually is), a pad must be con-
nected between the low band transmitter
and toroidal transformer input link. In my
case, an SB-101 was used as an exciter.
This produced about 100 watts output on
40 meters and is probably typical of most
exciters. A suitable pad for this power level
is shown in fig. 4.

TO MIXER

fig. 4. A 100-watt pad for 7-MHz
mixer drive. 25-ohm resistors are
Ohmite type 210-50; 3.3-ohm re-
sistor is three 10-ohm, 2-watt re-
sistors in parallel.

With all supply voltages applied and the
40-meter source connected, carefully in-
crease 7-MHz drive until the wavemeter,
held close to the push-pull mixer plate
tank, indicates 50-MHz output. Peak the
butterfly variable capactor for maximum
output. Again, check stability by reducing
7-MHz drive. The 50-MHz output should
correspondingly decrease.

Connect a dummy load to the output
link. With the load applied, tune the but-
terfly variable for maximum output, as
indicated on an in-line forward power me-
ter. Increase 7-MHz drive until no further
increase in 50-MHz output occurs. Peak
excitation on ssb should be limited to a
level slightly below the above condition to
resolve maximum output consistent with
maximum linearity.

Connect your antenna, tune in a sta-
tion, and establish contact. You'll be
amazed at the results with only one watt
output.

7 MMr OUTPUT



OSCILLATOR

DOUBLER

63vac
o ‘e e ®
/7L 7

C1,C2 miniature 8.5-pF butterfly (E. F. Johnson
189-253-5)

c3 10-pF buttarfly (E. F. Johnson 160-211)

L? 8 turns no. 20 AWG Formvar, air wound,
3/8” diameter, tightly wound (note posi-
tion relative to L8 and LS in photograph)

L2, L3 11 turns no. 20 AWG Formvar, air wound,
3/8" diameter, tightly wound

L4, L5, L6 5 tumns no. 16 AWG tinned copper wire,
air d, 3/8" diameter; turns spaced
one-half wire diameter

L7, L8 4 turns no. 16 AWG tinned copper wire,

94MMZ

144 MHz

*LOCATED ON FOIL  SIDE
OF PRINTED CIRCUIT BOARD

air wound, 3/8 diameter; turns spaced
1 wire diameter

L9 2 turns no. 16 AWG tinned copper wire,
air d, 3/8” diameter; spaced 1 wire
diameter

L1 9 turns no. 20 AWG Formvar, close wound

on Yi” diameter slug-tuned form, tapped
3 tumns from cold end

(R} 2 turns no. 20 AWG on cold end of L10
RFC Ohmite Z-144
Xtal 47-MHz third overtone (International Crys-

tal type FAS)

fig. 5. Schematic diagram of the two-meter transmitting converter. Printed circuit boards are available for

$5.75.

144-MHz circuit design

The two-meter mixer unit uses one-half
of a 12AT7 as a conventional triode os-
cillator, using a 47-MHz third-overtone
crystal (fig. 5). Oscillator outout is induc-
tively coupled to the push-pull tuned grid
circuit of a 6360 push-push doubler stage.
With push-pull connected grids and paral-
lel plate circuit, it doubles efficiently to 94
MHz, while canceling the 141-MHz third-
harmonic  product.  Additional  144-MHz
tuned circuits are therefore not required
(as in other circuits) to reject 141 MHz

from the two-meter output passband. The
94-MHz mixer injection is inductively
coupled to push-pull grids of another 6360
operating as a balanced mixer.

In contrast to the six meter unit, both
grids and plates may be push-pull con-
nected, because the 94-MHz injection sig-
nal is sufficiently removed from the de-
sired 144-MHz output frequency. The 50-
MHz excitation is applied through simple
link coupling to a single-ended cathode in-
put. Again, a push-push condition exists,

april 1969 [}d 13



which cancels both 50 MHz and third-
overtone 150-MHz products from the mixer
output. A link is provided for coupling 144-
MHz output linear am-
plifier.

Power supply requirements are similar to
those of the six-meter unit, being +210 V
regulated at only 8 mA, 4300 V at about

to antenna or

110 mA maximum, and 6.3 Vac at 1.94
amperes. The same —18 V/—145 V bias
is also used for transmit and muting. As a
practical matter, the power supply should
be capable of supplying both the six- and
two-meter units.

144-MHz mixer construction

The etched circuit board for the 2-meter
unit is slightly larger than that for the
six-meter model, measuring 4 inches wide
by 6-5/8 inches long. Again, 1/16-inch
thick epoxy glass, copperclad material is
recommended. Ten 0.104-inch diameter
holes are drilled edges for
mounting parts, four on each side and one
on each end. The crystal socket requires
two additional 0.104-inch holes. Tube-

along the

14 }1;- april 1969

socket pin holes are 0.067-inch diameter.
Holes for the three miniature variables are
1/4-inch diameter. Drill an 11/64-inch dia-
meter hole for the slug-tuned coil form,
centering it within the ring designated on
artwork. Mounting holes for free-standing
coils L4 through 19 are 0.066-inch diam-
eter, while all remaining holes for L1,

L2 and L3, choke, capacitors,
and filament jumper wires are 0.040-inch
diameter.

Coils L4 through L9 are air wound, using

resistors,

wire diameter spacing between turns. L1,
L2 and L3 are tight wound and secured
with coil dope. Oscillator plate coil L1 is
mounted vertically between L2 and L3 to
optimize coupling. Several components, in-
dicated with an asterisk on the schematic,
are mounted on the foil side of the circuit
board. PC type 8.5-pF variables are sol-
dered directly to appropriate foil areas,
using care to maintain physical balance
at the push-pull grid circuits. The 20-pF
capacitor is soldered directly across the
slug-tuned coil-form end terminals.

A short length of RG-174/U 50-ohm coax



may be used for the 50-MHz input connec-
tion, but larger type RG-58/U is recom-
mended for the output connection. Here
again, avoid long runs, especially at 144
MHz. If long runs are required, step up to
larger coax, using only a few inches of
smaller cable for board terminations.

Examination of the photographs and the
schematic will aid construction. Clean the
entire board after assembly.

adjustment and operation of the
144-MHz mixer

Preset the 12AT7 oscillator plate and
6360 doubler grid tank circuits to 47-MHg,
using a grid-dip oscillator. These circuits
are rather tightly coupled due to the prox-
imity of their coils. Resonance of each cir-
cuit can be more readily recognized by
temporarily loading the tank circuit not
under adjustment with a 1000-ohm resis-
tor. The unloaded circuit will exhibit a

higher Q and therefore resolve a more
pronounced meter indication. The 6360
doubler plate and mixer grid tank circuits
may be preset to 94 MHz, using the same
procedure outlined above. Next, preset the
mixer plate/output tank to about 145 MHz
and the slug-tuned input coil to 50 MHz.
Insert a 47-MHz third-overtone crystal,
apply 6.3 Vac filament power, and connect
4210 V to the oscillator stage through the
470-ohm decoupling resistor. Adjust the
variable capacitor quickly for 47-MHz os-
cillation, as indicated on a wavemeter.
Next, apply +300 V to the 6360 doubler
plates and screen grids. With the wave-
meter set for 94 MHz, adjust the doubler
plate variable capacitor for maximum in-
dication. Readjust the doubler grid butter-
fly capacitor (on foil side of board) for
maximum 94-MHz plate-tank output.
Temporarily connect a 4.7k-ohm resistor
between the cold end of the 15k-ohm mixer

Full size printed-circuit-board layout for the two-meter converter.
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grid resistor and ground. Do not connect
the 4300 V plate/screen supply to the
6360 mixer stage at this time. With a vtvm
connected between ground and the junc-
tion of the 15k- and 4.7k-ohm resistors, re-
connect the 4210 and 4300 V supply to
the oscillator and doubler. Carefully peak
the doubler grid, doubler plate, and mixer
grid variables for maximum negative volt-
age indication on the vtvm. Optimize crys-

inserting the crystal should promptly re-
store the 40-to 45-mA level.

A Heath Sixer (HW-29) makes an ideal
50-MHz source for driving the two-meter
mixer board, especially during initial set-
up and trial operation. (In my case, the
output from a Gonset 6-meter Communica-
tor was padded down to produce about
one watt of drive.)

With all supply voltages connected, ap-

Two-meter transmitting converter.

tal oscillator stage operation by adjusting its
plate tank variable until the circuit just
snaps into oscillation as with the six-meter
unit.

Remove the temporary 4.7k-ohm resistor,
and connect all supply voltages, including
—18-volt bias. The 6360 mixer combined
plate and screen current should be 40 to
45 mA. If this current level is not achieved,
carefully repeak all preceding tuned cir-
cuits for maximum mixer plate current,
Check circuit stability by removing the 47-
MHz crystal. Mixer plate/screen current
should drop immediately to 4 or 5 mA. Re-

16 7§ april 1969

ply 50-MHz drive, and observe 144-MHz
output with a wavemeter held close to the
6360 mixer push-pull plate coil. Peak the
butterfly variable capacitor for maximum
144-MHz  output. The 144-MHz output
should disappear when 50-MHz drive is
removed.

Connect a dummy antenna to the out-
put link. With 50-MHz drive applied, tune
the stage for maximum output, using an
in-line forward power meter. The two-
meter unit will produce a reasonably good
a-m signal when driven directly by a
Heath Sixer or equivalent. Connect the an-



tenna, call a local friend on the phone,
and arrange to have him listen for the
signal. If you have previously constructed
the six-meter mixer unit, substitute its out-
put for the a-m drive and get a report on
two-meter ssb. You'll be pleased with the
results.

notes

The value of adding a linear power
amplifier stage between mixer output and
antenna will soon be appreciated after
initial experimentation with only one watt
output. There are several constructional
routes you might take. | assembled a com-

fig. 6. Bias supply for the
two transmitting converlers.

6.3 VAC
FIL LINE

SMALL
FILAMENT

TRANSFORMER

plete six- and two-meter unit, including a
100-watt linear amplifier stage for each
band, on a single chassis. The chassis was
then enclosed in a modern-styled cabinet
that matched the color schemes of existing
station equipment,

As an alternate solution, you could
combine a single mixer PC board with a
linear output stage on a chassis. An 8298
makes an excellent amplifier when oper-
ated class AB; at 4800 V plate, 4210 V
(regulated) screen, and about —22-V grid
bias. Many simple 829B amplifier circuits
are in vhf handbooks and magazine art-
icles. A standard 3x5x10-inch chassis offers
ample space for mounting the six-meter
mixer and 829 output stage, while a
3x5x13-inch chassis would nicely support a
two-meter version.

If eventual construction of both six- and
two-meter mixer units is contemplated, a

* Or, 50 MHz plus 28 MHz, 78 MHz, for better sup-
pression of spurious signals. Editor

7 vac

switch should be included in the six-meter
model for shifting 50-MHz output either to
the input of a linear amplifier, or to the
two-meter mixer unit input. More elabo-
rate switching could be used to apply only
6.3-V filament power to sections of the
system in immediate use.

A simple bias supply (fig. 6) may be
provided by connecting a small 6.3-V fila-
ment transformer backwards to the fila-
ment line and rectifying the 117-Vac out-
put of the primary winding.

Relay contacts may be spare contacts
on the low-band transmitter. When in
nonenergized “receive” position, the zener

B.6K
IN2OTO 2w

-8V XMIT
—i45v STANDBY

I xmiT ;7

RELAY
CONTACTS
RECV

is ungrounded and has no control, allow-
ing the bias line to assume full —145-volt
potential for muting. In “transmit” posi-
tion, the relay contacts switch the zener
circuit to ground, establishing proper —18-
V operating bias level.

Although 1 chose 7-MHz input for the
six-meter heterodyne mixer and 50-MHz in-
put for the two-meter version, other fre-
quency combinations are possible. It's only
necessary to change injection oscillator
crystal frequency and re-resonate oscilla-
tor and buffer (or doubler) tank circuits
appropriately. As an example, consider 10-
rather than 40-meter input for the 50-MHz
mixer. The 28-MHz band has long been a
favorite of vhf’ers, because it offers wider
frequency coverage and reduced receiver
feedthrough. In this instance, the crystal
would be changed to 50-minus 28-MHz, or
22 MHz.* Oscillator/buffer stage plate cir-
cuits would then be tuned to the same
frequency.

ham radio
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a programmable
repeater

identifier

You can

ragchew all day long
and let this
solid-state system
automatically
identify

your station

18 [l april 1969

John Connors, W6AYZ, 920 Sir Francis Avenue, Capitola, California 95010

During the past year a number of people
have offered ideas on the design of a CW
code generator using transistors and logic
circuits. There were two major drawbacks
to the systems proposed. First, it was not
possible to program the CW circuit to pro-
vide a variable format that could be
changed easily; second, the construction of
such a device required the builder to know
how to design diode matrices or other
more sophisticated circuits.

The devices described here eliminate all
these undesirable characteristics and al-
low anyone to construct his own solid-state
repeater identifier or CW code generator.
I'll describe the complete repeater identi-
fier, including its electronic clock and as-
sociated control circuit. Those who are in-
terested only in the CW code generation
technique may skip down to the part titled
memory planes.

basic chassis

This is the main chassis of the unit
shown in the photographs and in fig. 1. It
contains the power supplies, card plugs, ex-
ternal connectors and interface circuits for
interconnecting the cards. A 12-volt lamp
and a push-to-test button are on the front
panel. Jacks J1 and J2 are eight-pin octals
that connect the repeater transmitter and
command decoder.! K1 is a small 10k ohm
sealed relay.



memory planes

These are Vector cards that store the
morse code letters. They consist of numer-
ous one-shots in series, each one triggering
the next in line as shown in fig. 2. A diode
attached to every other collector forms a
keying line that turns the tone oscillator on
and off. The amount of time the one-shot
is off is determined by the time constant at
its base. By varying the value of R, as
shown in the CW generator drawing, you
can select various band lengths2 The 1k
ohm series resistors keep the gain of each
stage down to prevent oscillation. The
transistors should be npn silicons with
betas of around fifty. While this sounds like
a lot of transistors, bear in mind that the

longest calls, such as ‘DE WA6XXX," require
only fifty-two transistors. In quantities the
prices are quite reasonable.

The big advantage is that by selecting
the proper resistor values the code is
chosen. The resistors could be mounted on
a separate plug-in card and the code
changed by changing cards.

logic plane

This card is the heart of the identifier.
It provides all the control, audio, and key-
ing functions. For clarity the schematic of
this card has been divided into several
sections. Each can best be understood by
also referring to the block diagram (fig. 3).

The keying line output from the memory

fig. 1. Basic chassis contains the power supply, card plugs and interface circuits. Pins on the right mate with
pins on the logic card.
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fig. 2. First eight stages of the CW generator or memory shown here generate the letters, “‘DE,”” as shown on

1 ret,

the output wavetrain, Each of the boxes

tains the

circuit shown. The length of the CW

P tr

character generated by the circuit is determined by the size of the resistor R.

planes switches Q5 and Q6, which turn the
audio on and off, fig. 4. Q1-Q4 make up a
conventional oscillator. The 1k ohm po-
tentiometer controls the output level. Suf-
ficient audio power is available to drive
almost any transmitter.

clock

The clock (fig. 5) establishes the ten-min-
ute intervals necessary to fire the identifier.
A 60-Hz, half-wave signal from one side of

the power supply rectifiers is squared by
Schmidt trigger Q23 and Q24 and applied
to the clock input. The clock divides the
line frequency by 36,000 to produce one
pulse every ten minutes at point B. Q18 is
the reset transistor, which allows the clock
to be synchronized to ten-minute intervals.
By listening to WWV while holding pin 4 of
the output plug to ground and releasing it
on the time mark, you can set the clock to

ten-minute intervals on the hour. Using a

fig. 3. Logic plane is the heart of the unit: circuits are shown in figs. 4, 5 and 6.
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Plug-in cards for the identifier: two memory cards on the left generate Morse characters; logic card on right

provides the control, keying and audio functions.

command from the command decoder al-
lows the clock to be synchronized from a
remote station.

access-control gate

This circuit is shown in fig. 6. The output
pulse, at ten-minute intervals, drives Q16,
which turns on the relay timer/driver com-

fig. 4. Audio oscillator and keying circuit.

posed of Q7-Q10. This closes the relay,
which holds the transmitter on, and also
provides the trigger pulse that starts the
identification cycle. The one-second output
from the clock is used to flash the lamp on
the front panel at one-second intervals
through Q11-Q13.

Point A is the takeoff for the one-second

_q(_ﬁﬂ_‘ﬂ._ﬁL.&

4 TuF

n(’-.Z

REY LINE
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pulses. Q14 and Q15 are inhibit gates that
prevent access to the trigger circuit from
external sources such as the push-to-test
button or the external keying input. There
are only two times when it's necessary to
prevent triggering the memory unit: first,
when the identifier is cycling through it's
sequence and, second, when the identifier
is approaching a ten-minute interval on
its clock.

The diode from pin 11 of the card plug
clamps the inputs during cycling. The four
diodes attached to Q14's base resistor sam-
ple the clock and clamp the inputs ten
seconds prior to clock firing. At the same
time, this clock-inhibit signal holds the
panel lamp on constantly as an external

signal to alert an observer. Inside view of the CW identifier showing the
three plug-in cards on the left and power sup-
mechanical considerations ply to the right. The aluminum frame is made

from do-it-yourself angle slock. BNC con-

Repeater e yment requires d |UT "
P Lt 1 nectors are for audio and conltrol functions.

more attention to detail than most
amateur equipment. It functions in a re-

fig. 5. Clock for the logic board derives its input from the 60-Hz line. Integrated circuits are Fairchild 995859's
although other IC's may be used; divide ratios for each IC stage are shown.

8 -‘g) rAiC'
[ (5
7 r 5 | »
-] I ] L] = r
1 i oz A ©s
" s | i
b S
33k Saex 35 P ED o
Mugoe FiG. 6 - FIG 6
A% P ] 33k 2 p——t—
b b
2 o 210
agx i aex
[ AAA
MM2002
020

J 13K
—— - e
> 18k
L
: : > 5 60 23
ATk S 4Tk BNZ9OT
ae4 27T
. e AN
2n2907 are 68k
23 o
2rn 3
AN -
200pF
| 3 (_ . —— —4¢
220 33 0
RESET
oV CLOCK ol S I
L] I (¢} 17

22 april 1969



+i0V +i0V
Y
2n338 ook 100uF 47k
[T p: "
4 @ RELAY. S I8k pya3s p: .
08
2M3638 2N3653
150k 220K (-1
09| z j
10k
A
o «LRIGGER PS 'l-‘
77
1 —O+I0 V
+OV oo L
I ’T\ S 10k
|| <LE BT I‘ ¢
3 L
18k 10k
<
10k
2Nn338
18 PTT AN Qs
2N338
14
EXT _KEYING (V]
12 N 8.2k
22907 Hov
o
2n338
Qie

FiG. &5

INHIBIT
GATE

o
8.2k
3 8
1c4

fig. 6. Access-control gate is used to start everything rolling at 10-minute intervals.

mote area where access is usually time-
consuming and bothersome. The environ-
ment under which it operates is generally
more hostile to solid-state equipment than
a home or ham shack and often produces
conditions totally unanticipated. For these
reasons you should use care in constructing
the identifier, and considerable attention
should be paid to detail.

Numerous filter circuits are used to re-
move transients and rf, which would other-
wise cause erratic triggering and opera-
tion. The photographs show the extent to
which shielding was employed as a pre-
caution against the intense rf fields from
the repeater’s transmitter. All input-output
lines are filtered, including the T10-volt
power line.

Extreme temperature variations are an-
other problem more critical with transis-

torized equipment. Although this unit was

heated in an oven and cooled in a refrig-
crator to test its range of temperature tol-
erance, | recommend it be installed with
adequate ventilation and with no heat-
producing elements directly under it. The
best method is to give it a rigorous test be-
fore installing it at your site.

Even after trying everything [ could think
of to make my identifier act up, something
totally unanticipated forced me to go up
to the site and get it for modification. All-
in-all, however, the problems were minor
and quite easy to correct. The unit func-
tions quite well now and should be in ser-
vice for a long time to come.

references
1. John Connors, WHAYZ, “"Amateur VHF FM Opera-
tion,”” ham radio, June, 1968, p. 42.
2. “Keying Speeds,’”” Radio Amateur’s
ARRL, 1964 edition, p. 253.
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to clip

or

not to clip?

That's the
question—
and here
are some

provocative answers

24 [ april 1969

E. H. Conklin, K6KA, Box 1, La Canada, California 91011

Some of the amateur phone signals indi-
cate that speech compressors and clippers
aren’t necessarily the answer to good com-
munication. This article attempts to dem-
onstrate that, under certain controlled con-
ditions, speech compression and clipping
will increase the weaker voice compo-
nents. It further shows that when these de-
vices are not used properly, a penalty is
incurred in the form of noise. Noise is de-
fined as an extraneous by-product of radio
transmitters that causes interference (o
other amateurs. Also, the article shows
that if the peak power of ssb transmitters
is limited with speech clipping, the ama-
teur regulations can be violated by exceed-
ing the legal average input power limit.

speech compression

Years ago, an aviation engineer in mili-
tary service said that at least four avia-
tors jumped out of their aircraft as a re-
sult of misunderstanding something said to
them over a radio circuit. While this may
not happen to amateur operators, the de-
sire is great for intelligibility of signals at
distant points.

Bell System engineers state that the dy-
namic range for voice communication is
20 to 30 dB. A considerable amount of the
received intelligence depends upon the
weaker parts of the voice wave. This range
above the inherent circuit noise normally
is necessary.

Several decades ago the compandor
was developed to reduce this limitation.
The compandor compresses the audiody-



namic range before much noise is present
and expands it again at the receiving end
after transmission over a long circuit sub-
ject to noise. The combined action thus
corrects most of the distortion created oy
the compression of the amplitude range at
the sending end.

Compression of amplitude range might
be pictured as in fig. 1. Here, an amplifier
that is nonlinear above a point about
equal to the lower amplitude components
of the voice range will predistort and com-
press the range of the peaks above this
level. The lower-amplitude components re-

fig. 1.
formance, showing cycle

Compander per- 16“‘51‘0

Some form of indicator can be used, in-
stead, to maintain a standard voice level.

One disadvantage of the integrated-
waveform compressor is the tendency for
hum, wind (breath) noises, blower, back-
ground noise and even tube noise to in-
crease during pauses in speech.4 It causes
some operators to hurry their speech, which
is then difficult to interpret. This form of
compression results in a sharply rising
noise level after speech ends and before
the VOX or push-to-talk circuit cuts off the
transmitter. It often sounds like interfer-
ence.

VOICE PEAKS

R
’ \ [\ LOWER VOICE

compression of peaks.

VAV
VY

AMPLIFIER OUTPUT

AN
[
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main at the same level above the noise.
This performance is not greatly different
from filtered audio clipping, which at-
tempts to do the same thing by clipping
the peaks and then rounding them by fil-
tering the high frequencies generated in the
process. Either of these operates on a cycle-
to-cycle basis.1

Another type of compression is much
more common. It operates on the inte-
grated audio waveform principle, having
an effect similar to automatic gain con-
trol. Its advantage comes from keeping the
gain at some predetermined high level,
even when the mouth is turned from the
microphone. lts benefits are small.l, 23

single sideband

A peculiarity of ssb is that occasional
peaks are generated. 1.3 The accepted
theory is that, if these peaks are reduced
in amplitude by rf clipping and filtering,
they permit the audio level of the weaker
voice components to be increased without
greatly reducing the intelligibility, because
the peaks contribute little to the intelligibil-
ity.5 At a distant receiver where the noise
level may be close to that of the lower-
amplitude voice components, intelligibility
may have suffered considerably. An in-
crease in audio may improve the recep-
tion more than distortion causes it to
deteriorate.
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This might be depicted as in fig. 2. The
weaker voice components are in the noise
at the distant receiver whereas with the
same peak level, clipping may allow the
weaker components to increase at the
transmitter. Then they will be above the
noise at the receiver.

local interference

This rationale overlooks the interference
that may be generated locally, which may
cover the entire band. Some amateur sig-
nals  indicate that many transmitters

W

were modulated 100 percent with noise,
after which the voice simply punched holes
in this noise. A later inspection of a main-
tenance activity disclosed that the original
Collins design was being produced by other
manufacturers. The Collins technical note
was not being distributed to all who should
have it to prevent the accidental setting of
the audio gain at a too-high level.

A later study of ground/air communica-
tions by the Naval Research Laboratory
indicated aircraft radio sets were only 25
percent intelligible on the average, and de-

SIGNAL

PEAKS

NOISE

RECEIVER ‘

' i 1

o!‘ (”'/

fig. 2. Signal received at a distant receiver when (A) clipping allows transmitter power on lower voice com-
ponents to be increased, assuming that this brings the weaker paris of the voice above the noise. In B the

receiver noise is above the lower voice components

should not use either compressors or clip-
pers, at least as they’re used at present.

A local amateur told me, “If you don't
use a clipper, you're not up to the state of
the art”” This latter term is used in section
97.73 of the amateur regulations: “The fre-
quency of the emitted carrier wave shall
be as constant as the state of the art per-
mits.” The implication is that not only
shall the carrier wave frequency be as con-
stant as the state of the art permits, but
distortion products shall be eliminated in
accordance with “. .. good engineering and
good amateur practice” (from section 97.77).

intelligibility
During the invasion of Okinawa, | was

impressed with the intelligibility of air-
craft radio signals. A scope showed they

26 h[' april 1969

pended upon redundancy (familiarity with
what probably would be said) for commu-
nication. This was largely due to the im-
proper setting of the gain control, which
produced excessive noise in the output.
The report also showed the ground stations
were only 50 percent intelligible during
carefully controlled tests. To keep modula-
tion at high levels, they were using com-
pression plus some clipping. When this was
turned off, the problem disappeared.

an example

When an amateur ssb signal swings an
s-meter up, and the meter doesn’t vary
more than 20 or 30 dB between words,
noise is being transmitted, which causes
interference. This is not necessarily radi-
ated beyond the passband of the trans-



mitter filter, but a noisy signal is being
radiated that can interfere with the whole
band locally, and with communication be-
tween other stations on approximately the
same frequency.

Let’s say X is talking to Y on low power,
some distance away from Z, and not in-
terfering with Z. But Z’s noise may well
prevent Y from hearing X. X’s signal at Y
might look like fig. 2a when Z is off, and
like fig. 2b when Z is transmitting. This is
not desirable and should be avoided as
unnecessary to Z’'s communication.

Oscilloscope observation of some of the
compressed or clipped signals shows that
the voice is punching holes in the noise just
as the Okinawa aircraft sets did nearly 24
years ago. Others are clean, allowing
weaker signals to be heard through a
louder one. Sometimes, a rare station
stops transmitting, after which so many
call him that the band sounds like es-
caping steam. This has been attributed to
the large number of stations calling, but
may well be the result of a single trans-
mitter that's producing noise. A New Zea-
lander once tried to describe this condi-
tion diplomatically to an East-Coast sta-
tion one evening when a breaker said, “He
sounds like a one-man pile-up!” At that,
the ZL nearly blew a fuse!

peak power

Some operators are impressed with the
higher average plate current that results
from the use of a compressor or clipper,
thinking that the higher current results
from the voice. This isn't necessarily so. Al-
so, the legal limit will be exceeded unless
the power is reduced when this occurs.
Tests with and without a clipper are diffi-
cult to control on a truly comparative basis,
so a report of a better signal with the
clipper may be only the result of an illegal
power input.

A single sideband transmitter can put
out considerable power without even mov-
ing the plate-current meter above the static
level, because the meter time constant
won't respond to transients (noise pulses
and shot noise, for example). If a com-
pressor or clipper causes the plate current

to rise without voice modulation, clearly
the compressor or clipper is not operating
properly and is modulating the transmitter
with noise.

A single-sideband transmitter can put out
considerable power even without moving the
plate current meter above the static level. The
meter may move as little as 6 dB from the
static level to the point coinciding with kW
output. Therefore, between words, the driv-
ing power should be far less than that which
would just start to move the meter. If a
compressor or clipper causes the plate cur-
rent to rise without voice modulation, clear-
ly the compressor or clipper is not operating
properly and is modulating the transmitter
heavily with noise.
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ham radio

EARANS
““Why, hello Marilyn. Looks like you put on

a little weight. How are the kids?
Did my five-band DXCC plaque arrive yet?”’
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a survey
of high-frequency

amateur antennas

With special emphasis
on a new family

of antennas

that offers

superior performance

and wideband operation
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George A. H. Bonadio, W2WLR, 373 East Street, Watertown, New York 13601

Every amateur has different antenna
needs, different facilities and a different
pocketbook, so no one antenna will satis-
fy everyone. Indeed, it is the wise operator
who considers many types of antennas be-
fore he decides what he is going to use.
The chart in table 1 was prepared as a
guide to help you visualize some of the
important  differences between different
types of antennas found on the amateur
bands. Hopefully, it will help you make
that all-important decision regarding your
next sky wire.

bonadio antennas

You should be familiar with the first
fourteen antennas on the chart, but the
last four are new inventions* with some
very interesting and exciting properties.
Most  antennas radiate basically along
one vector, Exceptions include the Mar-
coni, the quad and the rhombic; these
have low- to medium-grade two-vector
radiation. The Bonadio square-diagonal
antenna radiates a high-grade two-vector
wave. It does this by equally dividing the
radiated energy into two identical mem-
bers, 90° apart. The Bonadio box-diag-
onal antennas carry the idea one step further
and divide the energy into four equal mem-
bers 90° apart.

The Bonadio space-dimension antenna
(fig. 4) completes the separation into
idealized waves 90° apart. A logical pre-
sumption at this point is that such thin-

* The Bonadio squarc-diagonal antenna is protected
by U. S. Patent 3,274,606, Palents are pending on the
Bonadio box-diagonal and cube-diagonal antennas;
Mr. Bonadio has applied for a patent on the space-
dimension antenna. This protects the inventor against
commercial infringement but does not prevent an
amateur from building onc for his own use. Editor



ning of the radiation patterns is waste-
ful, but results do not confirm this. On
band openings and closings, in fact, the
extra wave vectors of the transmitted

energy appear to be associated with the

WIWLR and the latest model of the space-di ion

nas, and suggest a number
factors. Just about all the aspects of my

performance I've experienced with them.
The following reports are typical of the
ones | receive when using Bonadio anten-

signal being the first in and the last out.
In addition, numerous spontaneous reports
of less fading are logged. Comparisons
with  Yagis, quads and rhombics show
more advantages at the more distant lo-
cations and the advantages seem lo ac-
cumulate  with each additional iono-
spheric hop.

The performance of these antennas may
be related to the three-dimensional na-
ture of the ionosphere. The ionosphere
appears o reflect two-vector waves with
less fading and absorption than one-vec-
tor waves; furthermore, it seems to reflect
three-vector waves with less fading and
absorption than waves arriving along two

veclors.

results
However, the main purpose of this art-
icle is not to try and explain how these

antennas work, but rather to present the

As you read through this article you will note
a number of unusual and even unorthodox
uses of the words 'vector” and “‘wave.'
This is b of the app t nature of
these antennas. The author originally re-
ferred to the radiation patterns as two- and
three-dimensional, but all antenna patlerns
have vertical height and horizontal width
and depth, so | pointed out that a three-
dimensional radiation pattern is not unique.
The word “‘direction’ could have been used,
but many antennas are multi-directional or
have several lobes, so this is not unique nor
descriplive of what the author feels is hap-

pening. Finally, after much discussion, the
[ 'S it

word "‘veclor'’ was
“along a single line."” Please bear in mind
that the author is not certain how these an-
tennas work, although he has some ideas.
Performance is what is important, and these

antennas have that; we'll leave it to the an-
tenna engineers and Maxwellian mathemati-
cians to explain why the performance is
there. Editor
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table 1. Detailed comparison of 18 different high-frequency amateur antennas.
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type

vertical
trap

vertical
Ys-wave

vertical,
shortened
and loaded

discone

Marconi,
long wire

Windom
single wire

doublet,
coax fed

doublet,
open wire
fed

doublet,
Windom
feed

trap
doublet

inverted-V
doublet

ground
wave

excellent

excellent

good

excellent

good

fair

good

poor

poor

poor

fair

short
skip

poor

poor

very
poor

poor

good

very
good

very
good

very
good

very
good

very
good

very
good

long
skip

good

good

fair

good

fair

fair

fair

fair

fair

fair

fair

compara-
tive cost

medium

high

medium

very
low

low

low

low

low

medium

low

ground
systam

very
important

very
important

very
important

part of
system

modest

modest

none if
high up

none if
high up

none if
high up

none if
high up

none if
high up

short

term

fading

very
poor

very
poor

very
poor

very
poor

good

poor

poor

poor

poor

very
poor

good

use for
ch, tv
fm, uhf

atc.

very
poor

very
poor

very
poor

very
poor

good

fair

very
poor

fair

fair

poor

fair

feeder
losses

low

part of
system

medium

medium

very

low



optimum tuning time to pattern ground anti- anti- type

results on require- change polari- space QRM line
ments pattern zation not notch noise
includ- ability
ing guys
several fixed — vertical ground no vertical none
narrow radials trap
bands
one band fixed — vertical ground no none vertical
radials i-wave
vertical,
one narrow special —— vertical ground no none shortened
band loading radials and loaded
10:1 fre- none m— vertical circle no none discone
quency
range
any fre- medium  hours mixed straight no very Marconi,
quency line poor long wire
with tuner
one band simple hours horizontal straight no poor Windom
line single wire
one narrow none hours horizontal straight no fair doublet,
band line coax fed
any tuned modest hours Jhorizontal straight no fair doublet,
band line open wire
fed
any tuned modest hours horizontal straight no fair doublet,
band line Windom feed
several fixed hours horizontal straight no fair trap
narrow line doublet
bands
narrow band  fixed hours mixed straight no poor inverted-V
line doublet
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table 1. Detailed comparison of 18 different high-frequency amateur antennas.
type ground short long compara- sup- ground short
wave skip skip tive cost port system term
points fading
Yagi, good very excellent high 1 none poor
3 element poor
quad, very poor excellent high 1 none very
2 element good good
terminated fair poor superior  high 4 none good
rhombic
Bonadio poor very good medium 2-4 none if very
square- good high up good
diagonal
Bonadio fair excellent very high 4 none if excellent
box- good high up
diagonal
Bonadi llent I llent very 4 none if excellent
cube- high high up
diagonal
Bonadio excellent excellent excellent very 3-6 none if superior
space- high high up
dimension
station and location are typical—140 ZE1BP, 26 September 1967, “You're on a
watts (a-m), located in a built-up resi- par with any stateside signal in the last

dential area, five-degree hill toward Af-
rica—so the exceptional reports 1 get
aren’t from that department. The antenna
in use when the following reports were
received was a Bonadio box-diagonal an-
tenna, elevated 5 to 9 meters (16 to 30 feet)
above flat land.

K5MRU, 16 September 1967, “There must
have been 15 stations in there calling me.”

ON4XK, 16 September 1967, “There were
many stations on your frequency.”
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hour.”

ZS6EB, 27 September 1967, “You're the only
station we can copy,” and four hours
later, “Conditions no better than earlier;
you're still 4 and 5.7 And on 5 October
1967, “First W2 heard this afternoon. There
are no Americans; the band is no good
at all. You're 4 and 6.”

G3RXW, 16 October 1967, “About the only
W on the band;” 40 minutes later, “l can-
not hear any other American station.”

use for

ch, tv

fm, uhf
etc.

very
poor

poor

good

excellont

excellent

excellent

excellent

feeder
losses

medium

medium

very

low

very

low

very
low

very
low

very
low



optimum tuning time to pattern
results on require- change polari-
ments pattern zation
single band  fixed seconds vertical or
horizontal
single band  fixed seconds mixed
3:1 fre- fixed mixed
quency
range
all above special immediate vertical or
half-wave tuner horizontal
resonance
all above special immediate mixed
half-wave tuner
resonance
all above special immediate vertical or
half-wave tuner horizontal
resonance
all above special immediate vertical or
half-wave tuner horizontal
resonance

F3EA, 17 October 1967, “Your signal is one
of the very best | can hear on the band;
very little QSB.”

G30SI, 20 October 1967, “When | heard
you calling ‘CQ DX,’ you were the strongest
on the band, but there is an ssb stronger.”

ZS1JH, 24 October 1967, while in a four-
continent roundtable with G3HCU and the
late ZL2UD, “This evening there is fading
on all signals, but not on your signal,
George.”

ground anti- anti- type
space QRM line
not notch noise
includ- ability
ing guys
-, A on 1t 3 11 'y a2 1. 3
support Yagi
depends on excellent excellent  2-element
support quad
diamond no fair terminated
acreage rhombic
large poor good Bonadio
square-
diagonal
large poor good Bonadio
box-
diagonal
large poor good Bonadio
cube-
diagonal
large good very Bonadio
good space-
dimension

From G3HCU, during the same roundtable,
“George has a signal we classify as out-
standing here in England.”

Note that some stations are running up
to 8 dB more power (kilowatt input), plus
10 dB or so for antenna elevations and
up to 8-dB beam-antenna gain; this is
more than 26 dB over W2WLR*—a 400:1
power ratio or more than four S-units. |

* And this does not include the theoretical 9-dB gain
offered by single sideband.

april 1969 [ 33



HORIZONTAL

VERTICAL

fig. 1. The square-diagonal ant The swi
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203200

c2

TUNING UNIT

hing relay in the center is a modified dpdt unit; the special

tuning unit is very important to proper antenna operation.

don’t know what happened to the signal,
but it is not happening at ground level;
it must be happening in the ionosphere.

While splitting up antenna power three
ways results in nearly 5-dB ““loss” in the
desired direction, it appears to mitigate
fading depth by as much as 25 dB. Also,
selective fading garble seems to be over-
come by these antennas.

square-diagonal antenna

As the name implies, the square diag-
onal antenna shown in fig. 1 is Jayed out
along the diagonals of an imaginary
square. It can be mounted in the horizon-
tal plane on four supports or in the verti-
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cal plane on two poles. Both of these
installations are shown in fig. 1. Each of
the legs of the cross are exactly the same
length and are made of number 8 alumi-
num ground wire or number 12 copper
wire.

The relay in the center is a dpdt relay
that has been modified for minimum lead
length. The special antenna tuner shown
in fig. 1 is extremely important to proper
operation and must not be left out. The
reactance of L1 and C1 should be equal
to one-third the impedance of the coaxial
feedline if they are in parallel (three
times the impedance of the coax if in
series).
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fig. 2. The box-di | ant The switching relay and tuning unit are the same as fig. 2.

The L1-C1 tuned circuit is grid dipped
to the middle of the band before the coax
cable is connected and not retuned. The
reactance of L2 and L3 is three to five
times the value of the impedance pre-
sented at the tuner by the open-wire feed-
line. If L1 is closely coupled to L2 and L3,
an swr of 1:1 is an indication that the proper
LC ratios have been used.

box-diagonal antenna

The box-diagonal antenna shown in
fig. 2 is a natural development of the
square-diagonal  antenna. The  special
switching relay in the center and the tun-
ing unit are the same as those used with
Box-diagonal antenna. the square-diagonal. The length of each
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SWITCH BOX

OPEN-WIRE FEEDLINE
Zo « 200N

fig. 3. The cube-diagonal antenna. The element ends are located at the corners of an imaginary cube.

of the eight elements is exactly the same
as before, and the vertical spread be-
tween wires on all four masts is identical.
As you can see from table 1, this slight
refinement in antenna construction results
in improved signal reports—both close in
and at long distance—as well as im-
proved short-term fading performance.

cube-diagonal antenna

The cube-diagonal antenna shown in
fig. 3 is the result of efforts to further re-
fine this family of antennas. The eight ele-
ments are exactly the same length and
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are terminated in insulators located at
the corners of an imaginary cube. This
antenna is somewhat similar to the box-
diagonal, but note that the switching re-
lay in the center is much more complex
than the relay used in previous designs.

If you trace out the switching positions
of the relay, you will find that in the
center or neutral position the four upper
elements are fed against the four lower
elements. In the lower position of the re-
Jay the front four elements are fed against
the rear four; and in the upper position,
the left elements are fed against the right.
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T

fig. 4. The sp

There was no commercial relay available
to do this job, so a special unit had to be
built.

space-dimension antenna

The space-dimension antenna shown in
fig. 4 is the latest effort to improve per-
formance and simplify construction. Only
three vertical masts are required for this
antenna, but it out-performs all of the
other Bonadio antennas. All six elements
of the space-dimension antenna are ex-
actly the same length and constructed of
number 8 aluminum or number 12 copper
wire; all angles are either 90 or 180
degrees.

Four switching positions are required at
the center of the antenna to provide one
vertical and three horizontal polarization
patterns while maintaining correct tuning
and loading; if you trace out the switch-
ing logic, you'll see that three adjacent
elements are fed against the other three.

It would be possible to construct a single

; high performance with three support masts.

remote-control switch to handle the com-
plex switching chores, but the same results
can be obtained with four spdt relays en-
ergized as shown in the table in fig. 4.

The optimum elevation of the switch
above ground is 20 meters (66 feet).
summary

Although these antennas have been in
a continuous state of evolution since
1953, a lot of work remains to be done—
experiments at different locations, per-

formance tests at different frequencies and
under different operating conditions, vhf
and uhf tests to determine performance

over line-of-sight paths—this is just a
sample of the kinds of data that are
needed. Construction of the antennas

themselves is not difficult, although the
complex switches and high-power-factor
antenna tuners must be used for proper
performance. Look for complete construc-
tion details in ham radio soon.

ham radio
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new solid-state
camera
and monitor

for

slow-scan television

These new

solid-state designs

from Canada

use sampling techniques
to provide

slow-scan pictures

with fast-scan cameras
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D. ). Watson and S. M. K. Horne, VE3EGO, Northern Electric Co., Ltd.

Research & Developments Labs, P.O. Box 3511, Station C, Ottawa, Canada

The possibility of transmitting pictures has
probably appealed to radio experimenters
since the early days of radio. Hugo
Gernsbeck featured the “‘teleautograph” on
the cover of one of his early publications
before 1910, and a cartoon in the May,
1921 issue of QST portrayed father tweak-
ing the controls of his “radiotelescopo-
graph.” When practical (and realistically
priced) hardware became available in
the mid-1930’s, radio amateurs were ready
and the pages of QST were filled with tv
technical and construction articles—so
many in fact that some readers com-
plained.

Many over-the-air friendships have been
established between amateurs who have
no idea what the other looks like, so the
underlying interest in television should
come as no great surprise. Unfortunately,
normal fast-scan television requires wide
bandwidths that are not compatible with
our relatively narrow high-frequency allo-
cations. However, slow-scan television—
perhaps more properly called narrow-
band image transmission—makes it pos-
sible.



In 1957, Cop MacDonald, now WAGONLQ,
became intrigued with the possibility of
technique for image
radio. This method in-

using a slow-scan
transmission by
volves the use of television-type pickup
and reproduction devices with slow scan-
ning rates to produce narrow bandwidth
1957, he

started the design and construction of a

video signals. In September,
low-cost slow-scan system for use with
amateur phone equipment.’

The system required no greater band-
width than normal voice communications
and the signal could be transmitted and
received with any equipment suitable for

radiotelephone work. Ideally, the “cam-

The authors via slow scan: Doug Watson. . .

era” could be plugged into the microphone
jack of the ssb transmitter and a “moni-
tor” plugged into the headphone jack of
the receiver to convert a modern amateur
radio rig into a two-way picture trans-
mission facility.

This article is an adaptation of an article
that originally appeared in the January, 1969
issue of electron—the Canadian electronics
magazine edited by Emie Welling, VE2YU—
and is presented here through the co-opera-
tion of Tomar Publications, Lid.

Along  with WAGONLQ, Don Miller,
WOINTP, ). A. Plowman, G5AST, Louis 1. Hut-
ton, K7YZZ, and others did much to pioneer
sstv development by proposing standards,
writing technical and construction articles
and interesting other amateurs in slow-
scan work. A number of on-the-air ex-
periments were conducted on the bands
below 30 MHz under special temporary
FCC authorization; similar arrangements
were worked out with the DOT in Can-
ada. In 1961 the ARRL requested the FCC
to permit narrow-band picture transmis-
sions in the phone portions of the 10- and
15-meter bands; in 1967 the FCC issued a
Notice of Proposed Rulemaking that would

and Syd Home, VEJIEGO

authorize narrow-band picture transmis-

sion in the lower fr!&'qlii‘n('y amateur
bands; this was eventually adopted effec-
tive August 30, 1968. The slow-scan fre-
quency allocations for the United States
and Canada* are listed in table 1.

Syd Horne, VE3EGO, built the camera
and monitor described by Copthorne Mac-
Donald in QST** After many months of
work and planning, he exchanged pictures
across the Atlantic for the first time with
Art Backman, SMOBUOQ, in Stockholm.™ But
before this important milestone could be
achieved, in addition to constructing the

cameras and monitors, permission had to
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table 1. Slow-scan television frequency allocations below
30 MHz.

United States! Canada?
present 22 November 1969
3.800- 3.850 MHz  3.800- 3.900 MHz  3.725- 3.750 MHz
7.200- 7.225 MHz  7.200- 7.250 MHz  7.150- 7.175 MHz
14.200-14.235 MHz 14.200-14.275 MHz 14.175-14.350 MHz
21,250-21,300 MHz  21.250-21,350 MHz 21.100-21.450 MHz
28.500-29.700 MHz  28.500-29,700 MHz 28.100-29.700 MHz

1. Allocati limited to Ad d and Extra-class seg-
ments of the bands below 28 MHz.

for the MacDonald camera. While 7038's
have been used in modifications of the
MacDonald camera, the low speed of the
beam across the target area—of the or-
der of 7.5 inches per second—results in
very marginal performance of the vidicon.
Therefore, it was decided to use the vidi-
con in the fast-scan mode and sample
its output to synthesize slow-scan pictures.

2. Subject to revision on March 31, 1969.

be obtained from the licensing authorities
in both countries to transmit sstv.
While operating with this equipment,

table 2. The following sstv nets are in operation to promote
slow-scan activity and help amateurs get started in sstv. The
first two are primarily Canadian nets.

Tuesdays 2000 EST or EDT 3.740 MHz Jack Barlow, VE3PW
Thursdays 2000 EST or EDT 14.180 MHzt Syd Horne, VE3EGO
Saturdays 1900 GMT 14.230 MHz Don Miller, WONTP

Syd became aware of many of the operat-
ing restrictions that were imposed by ex-
isting equipment. He discussed the prob-
lem with Doug Watson and managed to
get him interested enough in slow-scan tv
to attempt a solid-state camera and monitor
design incorporating features which would
facilitate operation. The camera prototype
was completed in June, 1968, and the monitor
in October, just in time for a sstv demonstra-
tion at the first annual Radio Society of On-
tario convention. With these new designs, the
camera samples the output from a fast-
scan picture source, producing pictures at
the slow-scan rate.

the sampling camera

The camera uses a regular vidicon,
such as the 7038, instead of the shuttered-
mode Westinghouse 7290 vidicon required

* Earlier the Canadian Telecommunications Bureau
had been requested to authorize Canadian amateurs
to conduct slow-scan television experiments in por-
tions of the high-frequency bands available to the
amateur service. Following a study of viewpoints ex-
pressed by various groups, an amendment was made
to the General Radio Regulations Part Il under the
Radio Act to authorize special experimentation.
Under this authority, permission was granted to
Canadian amateurs to experiment with sstv in the
bands listed in table 1, subject to revision on March
31, 1969, the end of the current licensing year. The
Telecommunications Bureau provided additional
assistance by arranging to monitor and record the
spectrum of a typical sstv transmission.
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1. listening for U. S. stations on 14.230 MHz.

The current sstv standards require the out-
put to be equivalent to that from a 15-
horizontal-line-per-second, 8-second-per-
frame scanning raster. The easiest fast-
scan raster to sample to obtain this out-
put is 15 frames per second with a vertical
frequency of about 3 kHz.

By displaying the fast-scan picture on
an oscilloscope, rapid adjustment of elec-
trical and optical focus, lighting and
framing is possible, where previously up to
eight seconds had to elapse before you
could see the results of such adjustments.
This is a tremendous operating advan-
tage. The video path to the oscilloscope
requires about 300 kHz bandwidth, but this
only goes to the scope and a short length
of shielded wire is adequate.

The fast-scan mode also permits . the in-
corporation of automatic target control
(atc) which automatically adjusts the tar-
get potential of the vidicon to compen-
sate for changes in subject illumination.
The time constants required to incorporate
this in a slow-scan camera would render
it useless, but with a 15 frames-per-sec-
ond raster on the vidicon, compensation
is achieved in approximately one second
for a change of illumination greater than
100:1. The operating advantages of this
feature are obvious.



Preliminary tests with the camera oper-
ating into a ssb transmitter drew the de-
signers’ attention to the danger of allowing
the frequency-modulated subcarrier to exceed
2400 Hz. The filters of the transmitter
wouldn’t pass the higher frequencies, and
the apparent signal dropout caused high-
lights to register as black on the receiving

operation is the optical focusing of the
lens.

the monitor

A magnetically
five-inch cathode-ray tube with a P7
phosphor was selected for the monitor
(5FP7). This carries a number of advan-

focused and deflected

Solid-state sampling slow-scan lelevision menitor,

monitor; signal dropout also interfered

with line and
circuit was designed to defect frequency

frame synchronization. A

excursions beyond 2300 Hz and give an
audible alarm whenever this occurs. The
reference 2300-Hz signal used in this cir-
cuit is available with a flick of a swilch
so that its accuracy can be checked pe-
riodically.

The camera consists of two units
each 3/:x7x8'/2 inches. All dc voltages are
regulated to minimize troubles due to
hum and noise and line voltage changes.

The only adjustment normally required in

approach as

solid-state

tages for the
compared to a 5CP7A as used in the ear-
lier monitor. The grid-cathode circuit of
the 5FP7 can be, and usually is, at the
grounded end of the high-voltage supply;
this facilitates direct coupling which is al-
most a must for sstv work. The deflection
coils are more easily driven by low-volt-
age solid-state circuitry than the deflec-

plates of an electro-static type tube.
tubes

In addition, magnetically-focused

are characterized by a brighter image
due to the geometry of the electron beam.

The specifications for the 5FP7 call for
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a minimum of 4000 and a maximum of
8000 volts dc anode voltage; 6000 volts
were used in this design. In an older
monitor, there was raster distortion when-
ever the line voltage changed (e.g., when-
ever the refrigerator upstairs turned on).
There was also a certain amount of high-
light aberration due to the increase in de-
flection sensitivity as the high voltage
dropped because of the high beam current
during such highlights. An electronically-

table 3. Proposed slow-scan television standards.

Number of lines 120
Aspect ratio 11
Line frequency 15 per sec
Frame repetition rate 1 per 8 sec

1200 Hz for 5 millisec
1200 Hz for 30 millisec

Horizontal sync

Vertical sync

White frequency 2300 Hz
Black frequency 1500 Hz
Total bandwidth required 1100 Hz

regulated 6-kV supply that effectively cured
these ailments was
design.

Tuning an ssb receiver to provide in-
telligible reception of speech requires rea-
sonably precise adjustment. The upward
or downward shift of all frequencies due
to slight mistuning is easily tolerated by
the human ear. However, the reproduction
of sstv images from the fm subcarrier re-
quires the synch bursts to be within 50
Hz of 1200 Hz.

The fm demodulator designed for and
used in this monitor was readily adapted
to provide an output voltage proportional
to the synch frequency. This is used to
operate a tuning meter. A further step
could be taken by controlling a variable
reactance in the receiver circuitry to pro-

incorporated in the

Unfortunately, it is impossible for the authors to
provide more circuit or constructional particulars on
the sampling camera and monitor until the proprie-
tary designs of the Northern Electric Company are
adequately protected. Hopefully they will be able to
present the complete schematic and construction de-
tails as soon as the patent applications are filed.
Editor
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vide afc which would automatically cor-
rect for the slight frequency drift usually
encountered.

The Tektronix polaroid viewing hood
shown in the photo effectively eliminates
reflection of light sources in the viewing
area by the crt face and the yellow filter
used to eliminate the blue flash of the
P7 phosphor.

The monitor is housed in two utility
cabinets hinged together at the back so
that the top unit containing the 5FP7 can
be tilted for optimum viewing angle. The
over-all size of the monitor is 6x14x12
inches.

summary
It is difficult to estimate the eventual

impact of sstv on the amateur phone

bands at the present time. However, a
parallel can be drawn between the de-
velopment and use of single sideband
some 15 years ago and slow-scan televi-
sion today. By overcoming many of the
operating restrictions with the sstv sam-
pling camera—along with the decided ad-
vantage of using readily available vidi-
cons—it is reasonable to expect increased
sstv activity in the future.
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Buy your new Hammarlund
receiver this spring...

and we’ll throw in a free

See your
Hammarlund dealer
for full details.

During March and April, Hammarlund will give you free 'an extended range speaker
in matching cabinet, with the purchase of any new Hammarlund receiver.

MODEL HQ-110A-VHF

11 tube dual conversion, axtra wide
range recaiver. Two to 160 meters
in seven bands — all built in!

MODEL HQ-145A

Ten tube dual convarsion general
caverage receiver, 540 KHz to 30 MHz
in five bands, featuring exclusive
crystal and slot filter selectivity.

MODEL HQ-180A

Ten to 160 meters in a superlative
17-tube triple conversion general
covarage receiver with linear product
detactor, selectable sideband, and
vernier IF passband tuning for
unequaled SSB reception

BRAND NEW MODEL HG-200
Versalile general coverage receiver
540 KHz 10 30 MHz in five bands,
expanded ham bandspread, SS8
product detactor, variable B.F.0.,
Zener diode regulation for superb
stability.

MODEL HO-205

The transceiver which incorporates
a genaral coverage receiver.
Five-watts on CB or 10-meters in 6
crystal-controlled transmitter
channels. Plus 540 KHz to 30 MHz
and ham bandspread.

MODEL HQ-215
All solid-state communications

3 . it T
T . Uneq Y.
selactivity and stability on 10, 15, 20,
40 and 80 metars. Provision for 13

| 200 KHz seg for

o | co ge adaptability with
communications receiver quality.

me HAMMARLUND

Manufacturing Company Incorporated

A subsidiary of Electronic Assistance Corporation
73-88 Hammarlund Drive, Mars Hill, North Carolina 28754

Established 1910
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For The Experimenter!
International EX Crystal & EX Kits

OSCILLATOR / RF MIXER / RF AMPLIFIER / POWER AMPLIFIER

Type EX Crystal

Available from 3,000 KHz to 60,000 KHz. Supplied only in
HC 6/U holder. Calibration is =.02% when operated in International
OX circuit or its equivalent, (Specify frequency)

OX OSCILLATOR

Crystal controlled transistor type

Lo Kit 3,000 to 19,999 KHz
Hi Kit 20,000 to 60,000 KHz & 295

(Specify when ordering)

SAX-1 Transistor RF Amplifier $3.50
A small signal amplifier to drive MXX-1 mixer
Single tuned input and link output.

MXX-1 Transistor RF Mixer $3.50 Lo Kit 3 to 20 MHz

A single tuned circuit intended for signal con- Hi Kit 20 to 170 MHz

version in the 3 to 170 MHz range. Harmonics (Specify when ordering)

of the OX oscillator are used for injection in ;

the 60 to 170 MHz range. PAX-1 Transistor RF Power Amplitier $3.75
Lo Kit 3 to 20 MHz A single tuned output amplifier designed to
Hi Kit 20 to 170 MHz follow the OX oscillator. Qutputs up to 200 mw
(Specify when ordering) can be obtained depending on the frequency

and voltage. Amplifier can be amplitude modu-
lated for low power communication. Frequency
range 3,000 to 30,000 KHz.

BAX-1 Broadband Amplifier $3.75
General purpose unit which may be used as a
tuned or untuned amplifier in RF and audio
applications 20 Hz to 150 MHz. Provides 6
to 30 db gain. ldeal for SWL, Experimenter or
Amateur.

Write for complete catalog

.

INTERNATIONAL

\\C( " 9

CRYSTAL MFG. CO, INC.

10 NO. LEE ® OKLA CITY, OKLA 73102
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Pulse transformers for
blocking  oscillators.

enter
the strange
but useful

blocking oscillator

Presenting

some facts and figures
on a versatile

yet simple

pulse generator

Hank Olson, W6GXN, P. O. Box 339, Menlo Park, California 94025

We are about to become acquainted with
a singularly mischievous member of the
oscillator family, whose apparent sim-
plicity belies enough odd behavior to
make the average electronic engineer
\'.l"'i' |||| aver |T|"~ 'T.]L{l'l"‘

The blocking oscillator is deliberately
designed to produce nonsinusoidal wave-
forms; it wvsually produces pulses whose
duration is short compared to pulse pe-
riod (e, time between each pulse plus
|:t||!-\1' ||-r|L'.rh' While most oscillators are

designed to have as low a feedback factor

as possible (and vet remain self-starting),

the blocking oscillator has a very large feed

back factor. This, in combination with a

low-QQ tuned circuit, causes oscillations to
build up rapidly, then die out for a time
that's long compared to the pulse length
fig. 1). The transformer that is used with
the blocking oscillator is not tuned except
by stray capacitance, which usually assures

the low-Q requirement.

april 1969 m 45



how they work Table 1 is a listing of the pulse trans-

Two forms of the blocking oscillator are - formers, recommended for blocking oscil-
in common use. The first is similar to the lator service, made by one transformer
tuned-plate, tuned-grid or tickler-feed-back manufacturer.2 Note that pulse length in-
type oscillator. This is also shown in
fig. 1. Of course, there is no “tuning”

“plate,” or “grid,” so perhaps tickler-

feedback is the better description. The

second form is similar to the Hartley, as

shown in fig. 2. Since only parasitic ca- sysec
pacitance is used for tuning, the Colpitts -l r-
form of circuit is not ordinarily used for I
blocking oscillators.

In fig. 3 is a “real-life” blocking oscilla-
tor of the free-running, tickler-feedback
type. This astable circuit produces pulses
whose pulse length is primarily dependent
upon the inductance and resistance of the
collector winding of the transformer, and

—aot

st i
Ie

NO. 24 WIRE WOUND ON
FERRITE POT CORE
23mm DIA x ITmm LG
(PART OF KIT AVAILABLE
FROM RED JOHNSON
ELECTRONIKCS)

PRF» 120 Hz

2N3848

fig. 3. Blocking oscillator of the free-running tick-
ler-feedback type.

whose repetition rate is primarily depen- creases with collector-winding inductance.
dent on the time constant, RC. A detailed Similar transformers are also manufac-
formulation of the design factors and tured by United Transformer Company
their interrelation is given in reference 1. and others. The turns ratio of the primary

fig. 1. Single-swing
blocking  oscillator
waveforms are shown
in A. The circuit in
B is a solid-state
tickler-feedback

blocking oascillator 0

circuit. H
[

OQUTPUT PULSE { c

CONOUCTING
TIME

+Ecc

COLLECTOR VOLTAGE B+ —

(<]
B tp-———- CUTOFF
BASE VOLTAGE
RC TIME V
CONSTANT
IN BASE
CIRCUIT
fig. 2. Hartley +Ecc (collector) winding to secondary (base)

blocking oscillator

ock! winding is usually between 3 to 1 and 5
circuit.

to 1. Linville3 has shown that, for bipolar

c transistor blocking oscillators, a 5-to-1 ra-
tio gives the sharpest pulses.

Since most amateurs are not in a po-

” sition to buy specially constructed pulse

transformers, they must either make them
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or use surplus types. However, rolling-your- Most of the pulse transformers avail-

own pulse transformer is really quite able in surplus are for the older tube-
easy, now that ferrite cores are widely type blocking oscillators. The photograph
available. Because ferrite cores have such shows a selection of these that were

available in my local area surplus stores.
The physical form of such small trans-
formers seems to be quite distinct, and if

+6
you find one of these “gum balls,” it is
T
. pretty likely to be a small pulse trans-
IN4454 100k o4 former.
2"3‘9"1 r‘ I The surplus tube-type pulse transformers
L
nllg i can be used directly in bipolar transistor
PRF = 300 Kz 5 blocking oscillators, but the 1:1 ratio that
. Tiss4 most offer is too high to provide the best-
A FERRO-MAGNETICS NO. 5821 looking pulses. But they can also be used
@ TURNS RATIO» I 1,Lp #L# "200uN
(PART OF BLOCKING OSC. EXPER.
KIT_FROM RED JOHNSON
ELECTRONICS)
71834 BASING
fig. 4. Blocking oscillator circuit +6

*NO 28 FOMVM ON FER:GITE

E (PART OF BLOCKI!
EXPERIMENTERS KIT AVAILABL|
FROM RED JOMNSON ELECTRONICS)

that uses an fet with a tube-type
pulse transformer.

high effective permeability, only a few 2n3646
hand-wound turns on a non-gapped core
will provide enough inductance to produce

PRF » 120 Hz
a quite useful pulse width. Almost any of INa454
the closed-magnetic-path ferrite cores are
adequate for pulse transformers, includ-
ing pot cores, toroids, C-cores, E-I cores fig. 5. Hartley-type blocking os-
and U-l cores. The pot core used in fig. 3 cillator.
is part of a “blocking oscillator experi-
menter kit.” *
PULSE ENGINEERING
table 1. Pulse transformers for blocking oscillator E:?I:-Z,z:dl‘
service, S:%G,t’!
Pulse Eng. Turns Pulse Primary o Sr91S
Catalog Ratio Width Inductance o——) O ” ” M
No. (us) (mH) N6S8
ING38
2445 4:1:2 0.07 to 0.2 0.05
2444 4:1:2 0.1 to 0.2 0.1
2443 4:1:2 0.1 to 05 0.2 9
% a1 01 to 05 02 fig. 6. Blocking osciflator that is
2442 4:1:2 02 to 4.0 0.4 not free-running but is used as a
2672 414 02 to 4.0 0.4 ane-shot.
2248 4:1:2 1 to12 25
2673 4:1:4 1 to12 3.0
:::: ::: : :::: 13': in an f.et blocking oscillator that is more
- nearly like the tube circuit for which they
were designed, as in fig. 4.
* Available for $2.00 from Red Johnson Electronics, When using an fet in a blocking os-
440 Pepper Avenue, Palo Alto, California 94306. cillator it is best to use one that is de-
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signed for switching, but such fet's are
usually fairly expensive. The TIS34 (Texas
Instruments) costs less than a dollar and
has an ry oy ©f only about 200 ohms,
and so this was the choice for fig. 4. The

TIS34 is normally used for vhf rf amplifier

Miniature blocking oscillator using
the circuit shown in fig. 7.

service and has had wide acceptance in
amateur two-meter service.

The circuits of figs. 3 and 4 are the
free-running tickler-feedback type. Fig. 5
shows a Hartley-type blocking oscillator.
Fig. 6 shows a blocking oscillator that is
not free-running, but used as a one-shot,
That is
one pulse for each trigger input. The cir-
cuit of fig. 6, by the way, is that recom-

the blocking oscillator produces

mended by Pulse Engineering to obtain

the pulse widths specified using their

transformers.2

integrated circuit pulsers

For those who favor an integrated cir-
cuit to produce pulses, because the IC is
smaller and outwardly simpler, fig. 7
shows a circuit and picture of a block-
100-ns

Yes, friends, discrete circuits can be small,

ing oscillator producing pulses.
too. The ferrite core in this case is a
ferrite shielding bead costing about 10c;
the transistor is a Motorola plastic Micro-
T at $3.00. (A 2N3904 could be substituted
at less cost if the small size isn't re-

quired.)

48 april 1969

A circuit related to the blocking oscil-
fig. 8. This
achieves the phase shift required for os-

lator is shown in circuit

cillation by means of a delay line. The

waveform produced is a nearly square

wave, whose period is twice that of the

MNT 3904

fig. 7. Miniature blocking oscil-
lator circuit using a Motorola
Micro-T transistor; completed cir-

cuit is shown in the photo.

ZNIBAE

¥ pant OF BLOCKING OSC
EXPERIMENTERS KIT
AVAILABLE FROM
RED JOMNSON ELECTRONICS

fig. 8. Circuit that achieves the
phase shift necessary for oscilla-
tion from a delay line.

_f
ok
w
Ik
w
2.2 pF

I 1oV

fig. 9. Blocking oscillator used

in a high-voltage Geiger-counter
power supply.



delay line. Since the ratio of pulse length
to period is always fixed at 2, this cir-
cuit is not as versatile as the blocking
oscillator, However, for sheer simplicity
this oscillator has few peers and can

serve as a clock for RTL systems.

NOTE
DO NOT CONNECT AN OHMETER AT ANY
TIME AS IT MAY BE DAMAGED

High-voltage Geiger-counter

fig. 10.
supply using a blocking oscillator.

applications

Aside from the obvious use of the block-
ing oscillator to produce short pulses for
use in electronic devices such as tv sets
and radars, there are a number of other
applications. One very important use of
blocking oscillators is in dc-to-dc con-
verters. Since the blocking oscillator has
such a low-duty cycle (i.e., the pulse
length is short compared to the period)
it is particularly suitable for converters
requiring high-voltage, low-current output.
Geiger counters are typical users of such
converters. A circuit is shown in fig. 9.
Another similar circuit is shown in fig. 10;
this circuit is available from John Meshna
for about $5.00 as part of a surplus
Geiger counter. Other blocking-oscillator-
type dc-to-dc converters are contained in
references 4, 5 and 6.

Another interesting use of the blocking
oscillator is in electronic sirens. Such a
circuit is shown in fig. 11.7 When SW1 is
closed, C2 charges through R3, increasing
the available base voltage of a blocking
oscillator.  This increasing voltage in-

creases the pulse rate of the blocking o0s-
cillator, while the pulse length stays more
or less constant. When SW1 is opened C2
discharges through R1 and R2, causing the
pulse rate to decrease again. The alter-
nate, manual, closing and opening of
SW1 produces a siren-like wail.

Other impulse-type services formerly us-
ing electromechanical contactors, such as
electric auto fuel pumps and electric fence
devices, are naturals for the blocking os-
cillator.8 The substitution of a blocking os-
cillator for arcing contacts in these ser-
vices reduces radio frequency interference
and increases reliability. All-in-all, a very
nice cousin of the standard oscillator.

fig. 11. Electronic siren using a
blocking oscillator; transistor Q2 is
the audio amplifier.

swz

T2 (FROM OLD
TRANSISTOR
RADIO)

SPKR FROM OLD
TRANSISTOR
RADIO

Q2 COMMON NAIL
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an economy
six-meter

cubical quad

Here is

a directional antenna
you can build

for one buck

per dB of gain

50 april 1969

Ev G. Taylor, W6DOR, 4100 Worthington
Drive, North Highlands, California 95660

My first exposure to cubical quad antennas
was right after World War Il. A local
amateur built one, and it worked very
well. In fact he was doing as well as one
of his ten-meter friends, who was using a
three-element vyagi. | built a quad also,
then, but it didn't last long. | used a rather
heavy wood and some dime-store shelf
brackets; a Southern Indiana wind took
care of it a few weeks after | put it up.
Then | went back to yagis.

After several years and as many moves
around the country, | finally settled in
California, and | began to think seriously
about the best antenna performance |
could get for the least amount of money
and labor. The quad won, and | must say
Bill Orr's book! had a lot to do with it.

The six-meter quad I'm using now per-
forms excellently and cost me about one



dollar per dB of gain. That's five dollars.
If 1 use the gain figures you see in many
ads for these antennas, then the cost
would be something like fifty-eight cents
per dB. That's because some of these ads
base their claims on an isotropic reference
source. This is engineering lanuage for an
imaginary point source stuck somewhere
out in space where there aren’t any path
losses and other earthbound aberrations.
But | can say one thing for certain: my
quad works.

fig. 1. Layout of the economy six-meter quad show-
ing the major dimensions. Both the driven element
and reflector are made the same length to start;
the reflector is tuned with the shorted stub.

—
(TYPicAL] =]

20"
504,
COAX

materials

The secret weapon that beats the high
cost of materials for this antenna is rigid
plastic connectors. Of course, you must
realize the antenna is designed for six me-
ters, which means that physical lengths
are small compared to 20 meters, for ex-
ample. But if this six-meter antenna were
scaled up in size to 20 meters, the cost
certainly would be competitive with any
commercial quad on the market.

A list of material you'll need is given in
table 1. It is possible to shave costs even
more if you've got a fairly well-stocked
junk box and are resourceful. For exam-
ple, you can apply the time-honored tech-

(TYPICAL,

nique of boiling a two-inch piece of wood-
en dowel in paraffin for an egg-insulator
substitute, or you could even use a piece
of plastic water pipe, drilled at each end.
There’'s no reason you couldn’t use a
length of mop handle for the boom; how-
ever, you would have to devise some meth-
od of fastening it to the crossarms other
than threading it. With a little ham in-
genuity, you could easily cut the material
costs by one-third. Would you believe a
high-gain, directional antenna for $3.98
plus tax?

the crossarms

The material sources in table 1 are sug-
gestions of course. However, the plastic
crossarms may be a little hard to find.
They're made by Atlantic Research under
the trademark G-S-R. My local source said
they are rather uncommon and are made
only by Atlantic Research, because patent
rights haven’t been issued to other plastics
manufacturers. So if you can’t locate any
in your area, I've included the name and
address of my source. These crossarms will
accept 'z-inch rigid plastic water pipe for
the element supports, and the axial hole
is threaded for steel pipe, which serves as
the boom.

element supports

The plastic water pipe used for these
parts comes in ten- and twenty-foot
lengths. You'll need eight lengths, each 41
inches long. That's exactly 27 feet, 4
inches. I'd recommend buying one twenty-
foot and two ten-foot lengths. Then you'll
have a little extra material for insulators
or other projects. This material is easy to
work and has a good dielectric constant,
at least up to the six-meter region.

elements

The sketch of fig. 1 indicates that you'll
need 38 feet, 8 inches of wire for driven
element and reflector. Almost any type of
wire can be used, but | recommend copper-
clad steel. This wire is designed for anten-
nas. It’s a little more difficult to work with
than pure copper wire, but it doesn’t
stretch. Another substitute is Sears’ electric
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fence wire. It costs about $5.50 for a half-
mile length of number 18 galvanized. Ele-
ment diameter doesn’t affect antenna
bandwidth in a quad to any great extent,
because the Q of a closed-loop antenna
system is low. I've shown fifty feet of wire
as the recommended quantity in table 1.
This allows a little extra for the stub and
fastenings.

construction

Assemble boom and crossarms first. The
steel pipe boom should be threaded at
both ends. If you decide to use a mop
handle boom, it should be easy to force
fit the wood into the plastic crossarms
I'm a great believer in epoxy. Although |
didn't use a wooden boom, it should work
all right if you use epoxy to weld boom to
crossarms. It's a lot lighter in weight than
the steel pipe, and it's free.

Drill holes for the wire in one end of
each of the eight element supports. These
holes should be located one inch from the
end. Now insert the one-foot length of 3/4-
inch diameter dowel into the element sup-

table 1. Material for the economy 6-meter quad.

Attaching the wire el ts to the support arms.

ports where they join to the crossarms. This
gives added strength.

String the wire through the holes in the
element supports and pull the wire up
snugly. The element supports will then pull
inward slightly. This adds to the stability

part material quantity suggested so or f
elements no. 18 copperclad steel, 50 feet Junk box. (Alternate: Sears, Roe-
or no. 12 AWG enamelled buck no. 18 electric fence wire; farm
wire, hard drawn catalogue.)
element supports plastic water pipe, 41-inch B each Lascopipe 'i-inch PVC 1220 or
long by ‘i-inch equivalent,
crossarms plastic water pipe 'side 2 each E/Tronics, 7300 Worthington Drive,
outlet cross" North Highlands, California 85660
Part no. 1764-1; $4.00 for five cross-
arms.
boom galvanized steel water 1 each Local hardware or plumbing supply
pipe, 24-inch long by “i- (also see under ''stiffener’’ below).
inch diameter (see text)
stiffener wood dowel, one-foot long 8 each Mop handle, ded and ished
by 3/4-inch diameter {use marine spar varnish or epoxy).
hardware egg insulators (2 each); Local hardware supply (also see

Fahenstock clips (2 each);
6-32 cadmium-plated ma-
chine screw (1 each); flat
washer (1 each); lock nut
{1 each)
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of the whole affair. The assembly will then
resemble a pair of back-to-back umbrellas.

Wrap six-inch lengths of wire around
the elements as shown in the photo. An
egg insulator serves as the termination for
the driven element. The transmission line
is soldered directly to the ends of the driv-
en element. If you use coax cable, this
means the center conductor and dielectric
will be exposed to the elements. The best
practice in a low-cost system like this is
to give the exposed areas several coats of
glyptal, Q-dope or any other good protec-
tive material.

side view of the economy quad.

There's no rf voltage at this point, but
you'd be surprised what the transmission-
line termination will look like in about
six months if it's not protected. Be sure to
allow adequate drying time between
coats. Build up the protective coats grad-
ually, then wrap the whole termination
with Scotch number 33 electrical tape.

Dope the tape thoroughly in the same
manner.

Another egg insulator terminates the re-
flector, with the wire extending ten inches
beyond the insulator. This is the stub,
which makes up the five- or six-percent ex-
tra length required for this element. Short-
circuit the stub with two Fahenstock clips
connected back-to-back with a 6-32 cad-
plated machine screw, flat washer and
lock nut. Don’t use dissimilar metals for
this hardware, or you'll never be able to
find the hardware when you decide to dis-
assemble the antenna. Electrolytic action
will deteriorate the parts, especially if you
live near the coast.

tune-up

With the dimensions given in fig. 1, the
antenna resonant frequency is 50.15 MHz.
This was determined with a Measure-
ments Corporation Megacycle Meter (grid
dipper). Tune the stub, by pruning the wire,
to about five percent lower in frequency
than the driven element.

performance

No antenna article seems to be com-
plete without some report on performance,
so I'll jump on the bandwagon with mine.
Results to date have been quite good. A
surprise opening in April 1968 netted 16
states in one weekend. With my Swan 250,
contacts are being made almost every
night with WA7GXM near Carson City,
Nevada, with 5-7 to 5-9 reports. This is
nearly 100 miles, over eight- and nine-
thousand-foot peaks. Working the San
Francisco bay area, 75 miles away, is a
snap. And on April 1 and 29, 1968, |
worked CE3QG during two F-layer open-
ings with good results.

Perhaps a six-meter quad is the answer
to the crosstown contacts that occur on
twenty meters at the full legal power lim-
it. Why support the power company? Come
on up, the air's fine.

reference

1. Bill Orr, WB5AI, “All About Cubical Quads,"”
Radio Publications, Wilton, Conn,, 1959.
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Historical Collection, Union Title Insurance Company, San Diego, California.

wireless

point loma

Want to reminisce
for a moment?
Then listen

to this old timer
recall the early days

of radio

54 april 1969

Ed Marriner, W6BLZ, 528 Colima Street, La Jolla, California 92037

The fog lifted early that morning of 12
May 1906. A young Navy Chief Radioman,
R. B. Stuart, unfurled a bright new flag and
ran it up the mast of a new wireless sta-
tion atop Point Loma, California. Then he
went inside the yellow cottage and pressed
a telegraph key. With an ear-splitting, 500-
Hz crash (500 cycles in those days), a whitish-
blue spark jumped across the ten-inch gap,
and the U.S. Navy wireless was officially
on the air.

This station was one of many estab-
lished on the West Coast for the Navy dur-
ing 1902-1903. The call sign, TL (later to be
changed to NPL), was familiar to radio of-
ficers on ships hundreds of miles at sea as
they steamed up the Mexican Coast from
Cape Horn. (The Panama Canal was still
a dream then—the first ship went through
in August, 1914.)

The romance of those early days of
maritime wireless was recalled for local
San Diego amateurs as Chief Stuart, an
engineer with the Eleventh Naval District
for many years, told his story when the
U.S. Navy Electronics Laboratory ground-
breaking ceremony occurred at the old
Point Loma wireless-station site on 24
June 1949,



The old radio shack where Chief Stuart
first put TL on the air was now a trans-
portation office. The old Massie spark
transmitter was gone, as were some of the
more advanced transmitters that super-
seded it in later years. In the weeds around
the old site you could still see remains of
angle-iron anchors where the old towers
once stood.

All was now gone except for the mem-
ories of the whining notes of rotary-gap
transmitters, not-so-whining notes of non-
synchronous straight gaps, and the sweet, dc
whistle of the old Poulsen arcs. Sound

maudlin and corny? Perhaps. But let me

Point Loma station
about 1905 with a co-
herer on the left.
There's a hot-wire am-
meter on the wall in
back of the oscillation
transformer; the glass-
insulated transmitting
capacitor is below.

tell some of you youngsters with your solid-
state receivers and strip-line devices about
these radio operators in the early days of
wireless.

the pioneers
A commercial
in the maritime service, from the turn of

radio operator working

the century to World War I, was a fellow
with a unique talent.

He could sit in a stuffy, five-by-nine-foot
shack on an old rusty coal-burning tub
and copy press at thirty words per minute
on a beat-up Remington (provided by the
owners if they felt like it; else he used his
own). At the same time, he could carry on
a conversation with the mate about their
plans when the ship anchored in Manza-
nillo, while listening with one ear for his
call sign on the 500-kHz band.
(Split phones, you know.)

guard

If they were in a heavy seaway, the old
kettle would list fifteen degrees, and his

bug would hang up on the dots, but Chief

Stuart, at TL, couldn’t tell the difference
because the shipboard transmitter was be-
ing worked by a radio operator. It would
have been great to use a mike and talk
his message. Then he could have used
that bug hand to pour his coffee and light
his cigarette with the other. Yes, those fel-
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lows were somewhat handicapped in those
days. But they were radio operators. ..

As | said, all was gone when Chief
Stuart told his story, as were most of the
operators. Si Slocum, W6JH, passed away
a few years ago, as did Chief Stuart. A
few of the early operators are still around,
though. One is Fred Nickel, W6CKZ, and
Admiral Ellery W. Stone, USNR (Ret.) who,
as a young Lieutenant in the USNR, wrote
“Elements of Radio Telegraphy.”

early detectors

Across the room from Ellery, as he wrote
the book, were the old copper helix and
the marble-insulated switch panels. His
desk was probably not much different from
the earlier ones, which held the coherer de-

tector, operated by tapping its glass tube

Early Naval stations on the West Coast

NPA Cordova, Alaska

NPB Sitka, Alaska

NPC Bremerton, Washingt

NPD Tatoosh Island, Washington
NPE North Head, Washington
NPF Cape Blanco, Oregon
NPG Mare Island, California
NPH Viadivostok, Siberia (temporary)
NPI Farallon Islands, California
NPJ Balboa, Canal Zone

NPK Pt. Arguello, California
NPL Pt. Loma, California

NPM Pearl Harbor, Hawaii

NPN Guam

NPO Cavite, Philippines

NPP Peking, China

NPQ St Paul, Alaska

NPR Dutch Harbor, Alaska

NPS Kodiak Island, Alaska
NPT Olongapo, Philippines
NPU Tutuila, Samoa

NPV Seward, Alaska

NPW Eureka, California

NPX San Pedro, California

NPY St. George, Alaska

NPZ Puget Sound, Washington

The call letters of Naval stations at yet an earlier
period were:

TA Cape Blanco, Oregon

TD T 4 h 1zl d w [ %7 gn
TE North Head, Oregon

TG Mare Island, California
TH Farallon Islands, California
T Goat Island, California

T) Pt. Arguello, California

TL (also TM)Pt. Loma, California
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with a doorbell clapper. This marvelous
device would then uncohere the silver fil-
ings so the detector would receive again.
It was a pretty slow business.

Other detectors were the magnetic de-
tector, (which had to be rewound ever so

In the early days, amateurs often worked
Naval and commercial stations. Gene Skin-

ner used this station in San Diego in 1909
under the call “ES" to contact Mavy ships
in Magdalena Bay 500 miles away.

often), the galena, silicon, or carborun-
After
would become desensitized because of the

dum. every message the galena
local large currents produced by the trans-
mitter. The operator would then have to
feel around on the surface of the crystal
with the cat-whisker for another sensitive
spot. You can well imagine the experience
of the midwatch operator, who had just
arrived at the station, after winding his
way up the muddy canyon road in a horse
and buggy. He'd probably been on liberty
down in the small community of Roseville
where he'd had a few beers. He was shak-
ing so badly from the effects of the beer
and cold that he wasn't in any condition



to fuss around with any cat-whisker.

In those days the operators at TL did
their own cooking, and many local resi-
dents lost chickens to night foraging par-
ties from the station. In the daytime, the
rabbit population of the Point
bounce out of sight as the operators with
their shotguns approached, almost in the
exact spot where Richard Henry Dana and
a companion had hiked up over the point
eighty years before.

would

Diego paper to the ships at sea, with “CQ
de NPL-Press.” Wireless operators on oil
tankers, passenger ships and cruisers ad-
justed their cat-whiskers and began to
copy the messages to put them in touch
with the world. Point Loma’s voice was
available for both civilian and Navy traf-
fic until 1915, when a German Telefunken
transmitter was installed, and the old
spark gap was silenced for all time, only
to linger in the memories of many old-time

Joe Hallock, WTYA,
Portland's  now-retired
FCC inspector standing
on top of the 604-fool
NPL tower in 1816,
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the great white fleet
In 1908, NPL took part in wireless experi-
ments with the Great White Fleet, which

was sent around the world by Teddy
Roosevelt. The Fleet had been working its
way up the coast of Mexico to the coaling
station at Magdalena Bay in lower Cali-
fornia, and local amateurs competed with
TL in contacting the ships. Dr. Lee De
Forest was on board one of the ships, the
USS Connecticut, the flagship. He had his
audion-tube receiver aboard.

These early experiments with the USS
Connecticut were soon forgotten as the
station later was busy with its growing
traffic, or was sending news from the San

AN

wireless hams around San Diego who had
hiked out to the station to watch.

Mr. Eugene Skinner remembers riding out
to the station in 1909 on his motorbike
after working TL on his spark rig. A couple
of other early amateurs who used to con-
tact TL were Harry Gough, K6A), and the
late Carl Rogatsky, W6PG. These memories
will probably bring letters from many of
the old ops who listened to the sweet, 500-
cycle note blasted through the air from the
old Telefunken transmitter, which was in-
stalled in 1915 in Chollas Heights, east of
San Diego.

ham radio
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universal
flea-power

transmitter

With QRP societies claiming record mem-
berships and ham magazines reporting
flea-power DX over increasingly long ex-
panses, many amateurs are tinkering
with low-power circuits. The basic prob-
lem with most published designs is that
the oscillator circuits are crucially de-
pendent upon the L/C factors and related
components.

The result is a circuit that will pro-
duce outstanding performance on 80 met-
ers, but simply refuses to oscillate—with-
out major circuit overhaul—on 160 or 20.
The universal circuit illustrated in fig. 1
overcomes this long-standing obstacle to
true amateur-band flexibility.

five bands

By creating a parallel resonance, fun-
damental mode, a simple transistor os-
cillator can be built which will perform
realiably over the range from 1 to 21.5
MHz. If you add tuned circuitry at the
frequency desired, you can be on any ham
band in that range.

By using an extremely simple oscillator
—with no tuning circuits—frequency drift
due to aging and external ambient varia-
tions has been eliminated. The 22-pF
variable stabilizes initial frequency shifts;
it's a preset adjustment and doesn’t have
to be accessable from the front panel.

Similar in design to a Pierce oscillator
with an emitter-follower inserted between
the base of the second transistor and the
crystal, the wide-band approach increases
input impedance at the crystal input to
the transistor. This impedance is normal-
ly quite low when compared with crystal
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characteristics. As frequency increases, the
two emitter bias circuits aid in reducing
gain attenuation.

The only way this wide-band oscillator
can be upset from the stability stand-
point is if the battery supply voltage
fluctuates (you can easily cure any prob-
lems here by inserting a zener diode).

Referring to fig. 1, note that the output

fig. 1. Circuit diagram for a flea-
power transmitter for 160 through
20 meters.

l LeM b

KEY : II':‘;7

is tuned to 14 MHz. This is

in-
cluded here only for practical purposes.
The tiny transmitter can be put on the

circuit

air directly from this diagram—or you
can adapt the output for any band you
want.

Note that the transmitter is dependent
on fundamental-frequency crystal oscilla-
tion. Doubling or tripling action is not
recommended, unless
output stage is added.

a more elaborate

ham radio
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New 500-Watt 5-Bander from NRCI

You can't buy a more potent package than the new NRCI NCX-500 transceiver. This
versatile 5-bander is packed with the performance extras that give you the sharpest signal
on the band, plus an enviable collection of QSL's. Check it out!

e 500-Watt PEP input on SSB, grid-block ® Rugged heavy-duty 6LQ6's.

keying on CW and compatible AM e Crystal-controlled pre-mixing with single

operation. VFO for effective frequency stability, plus
® Receive vernier, with tuning range identical calibration rate on all bands.
greater than = 3kHz. e Crystal lattice filter for high sideband
e Separate product and AM detection. suppression on transmit, and rejection of
adjacent-channel QRM on receive . . .
e Sidetone monitor, plus built-in code plus solid-state balanced modulator for
practice oscillator. “'set-and-forget'’ carrier suppression.

@ Fast-attack slow-release AGC in all modes. @ Universal mobile mount included.

AC-500 power supply available  Great things are happening at NRCI

i NATIONAL RADIO COMPANY, INC.

NRC' 37 Washington St., Melrose, Mass. 02176
617-662-7700 TWX: 617-665-5032

© 1969, National Radio Company, Inc International marketing through: Ad Auriema, Inc., 85 Broad Streel, New York, New York 10004
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THE FTox400 TRANSCEIVER

Conservatively rated at 500 watts PEP on all bands
80 through 10 the FT dx 400 combines high
power with the hottest receiving section of any
transceiver available today. In a few short months
the Yaesu FT dx 400 has become the pace setter
in the amateur field.

FEATURES: Built-in power supply * Built-in VOX
* Built-in dual calibrators (25 and 100 KHz) » Built-in
Clarifier (off-set tuning) = All crystals furnished 80
through the complete 10 meter band + Provision
for 4 crystal-controlled channels within the ama-
teur bands +« Provision for 3 additional receive
bands * Break-in CW with sidetone * Automatic
dual acting noise limiter » and a sharp 2.3 KHz
Crystal lattice filter with an optimum SSB shape
factor of 1.66 to 1.

Design features include double conversion system
for both transmit and receive functions resulting
in, drift free operation, high sensitivity and image
rejection « Switch selected metering + The FT dx 400
utilizes 18 tubes and 42 silicon semi-conductors in
hybrid circuits designed to optimize the natural
advantages of both tubes and transistors « Plane-
tary gear tuning dial cover 500 KHz in 1 KHz
increments * Glass-epoxy circuit boards + Final

SPECIFICATIONS: Maximum input: 500 W PEP
SSB. 440 W CW, 125 W AM. Sensitivity: 0.5 uv,
S/N 20 db. Selectivity: 2.3 KHz (6 db down), 3.7
KHz (55 db down). Carrier suppression: more than
40 db down. Sideband suppression: more than 50
db down at 1 KHz. Frequency range: 3.5 to 4, 7
to 7.5, 14 to 14.5, 21 to 21.5, 28 to 30 (mega-
hertz). Frequency stability: Less than 100 Hz drift
in any 30 minute period after warm up.
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CLARIFIER CONTROL — Does the work
of an external VFO — allows operator
to vary receive frequency 10KHZ from
transmit frequency, or may be used as
an extra VFO combining transmit and
receive functions.

SELECT CONTROL — Offers option of
internal or outboard VFO and crystal
positions for convenient preset channel
operation.

FUNCTION CONTROL—Selects crystal
calibration marker frequency and de-
sired transmit mode of operation.

amplifier uses the popular 6KD6 tubes.
This imported desk top transceiver is beautifully
styled with non-specular chrome front panel, back 0 [H 0 o
lighted dials, and heavy steel cabinet finished in o - O 0
functional blue-gray. The low cost, matching o e
SP-400 Speaker is all that is needed to complete H O Q O 0O
that professional station look. ]
FT px 400 $599.95 — SP-400 $14.95

\_/\J/xw_,\_f\__v_\_/\_

—S B S P E C T R 0 N I C S BOX 356, LOS ALAMITOS, CALIFORNIA 950720

— PROFESSIONAL EQUIPMENT FOR THE AMATEUR —




the ideal

t-r switch

You can modify

any t-r switch

to provide

instant break-in and
best signal reception

at reasonable cost

Al Brogdon, K3KMO, RD 1, Box 390A, State College, Pennsylvania 16801

Two methods are in general use for pro-
viding an antenna in an amateur sla-
tion installation. One is lo use separate
antennas for transmitting and receiving.
Most amateurs interested in top receiver
performance rule out this possibility, pre-
ferring instead to have the advantage of
=ain and directivity of their transmitting
antenna for receiving. The other method is
to use a single antenna for receiving and
transmitting, and switch the antenna be-
tween receiver dn(! transmitter \\|1|'I d re-
lay or electronic transmit-receive (t-r)
switch.

Both methods have advantages and
disadvantages. For the cw operator, a t-r
switch allows full break-in  operation,
which is necessary for traffic, net, DX and
contest operating. |f you've ever used full
break-in, you can appreciate how nice it
is to be able to monitor what's going on
in the way of competition as you listen
between code characters. But the t-r
switch has one drawback. No t-r switch is
as efficient as a direct connection be-
tween antenna and receiver. Many opera-
tors, therefore, compromise full break-in
capability in favor of the best possible
weak-signal performance and use an an-
tenna changeover relay

In this article I've presented the modi-
fication of a commercially available t-r

switch to combine the advantages of elec-
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tronic switching with those of an antenna
changeover relay. The technique can be
used with any commercial or homebrew
t-r switch.

When 1 was faced with this choice, |
wanted to have my cake and eat it, as
usual, so | decided to combine the an-
tenna relay with the tr switch for the
ideal combination of antenna change-
over. The resulting improved t-r switch
provides the capability of full break-in
plus allowing direct connection of the an-
tenna to the receiver.

fig. 1. Modifications to viA

the Johnson t-r switch are
shown by the heavy lines.
Relay KI1 is Poiter &
Brumfield KT11A (115
Vac).

ir2 68L7

the same, with only the mechanical con-
siderations being different.

the change-over relay

The antenna changeover relay | used
was a Potter and Brumfield KT11A, for 115
Vac operation. This dpdt relay has per-
formed perfectly since its installation. One
pole is used to switch the unbalanced
coaxial feedline, and the other controls
the transmitter. This provides a safety fea-
ture, because the transmitter can’t be
turned on until the relay removes the re-

viB (s2 68L7

{

T

the t-r switch

The switch 1| used for this application
was the Johnson model 250-39 t-r switch.
It is compact, reliable, and inexpensive and
performs well. Furthermore, exactly the
right amount of vacant space is available
in the case to accommodate the antenna
changeover relay, and just the right
amount of space is on the front panel for
the required new connectors.

I refer to this particular t-r switch in the
following discussion, but any t-r switch,
either commercial or homebrew, can be
used. The electrical connections will be
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L3

ceiver input from the antenna feedline.
The transmit switch operates the relay,
one pole of which turns on the transmit-
ter B plus.

construction

The changes to the Johnson t-r switch to
add the relay are shown in fig. 1, with
the modifications indicated by heavy
lines. TS11 is a bakelite terminal strip, and
11 and )12 are RCA phono connectors. These
carry control circuits, and any suitable
substitute can be used. An spst switch
connected to the terminals of TS11 is the



transmit switch. J11 provides the ground-to-
transmit function to activate the trans-
mitter.

If the transmit control for your trans-
mitter requires this line to be off ground,
then another terminal strip or an un-
grounded connector can be used to carry
this control line. J12 provides a ground on
the receive function, which may be used
to mute the receiver for phone operation.

connections to the station

To connect the t-r switch into your sta-
tion, make the three coax connections (to
receiver, transmitter, and antenna) as in-
dicated on the t-r switch front panel. Con-
nect the station transmit control switch to
the terminals of TS11. Connect J11 and J12 as
described for transmitter and receiver con-
trol. 1t's that simple; you're now ready to

go.

operation

With the station-control switch in the
standby position, the antenna is relay-
connected to the receiver, and the trans-
mitter is switched to standby by the same
relay. This provides best weak-signal re-
ception. When the station-control switch is
in the transmit position, the receiver is
disconnected from the antenna and con-
nected to the tr switch output. At the
same time, the transmitter is relayed on,
ready for full break-in operation.

The photo shows the inside of the t-r
switch with the added relay and connec-
tors. It makes a very neat package. If you
prefer not to modify your t-r switch, an
external antenna changeover relay can be
wired to provide the same switching ac-
tion. A Dow-Key model DK60-2C can be
used, with the relay’s auxiliary contacts
wired for transmitter control in the man-
ner described.

The cost of the relay and connectors for
modifying the t-r switch comes to about
$4.25. The complete t-r switch described
here can be duplicated as shown for a
little less than $35. It's a low price to pay
for the versatility and good performance
obtained.

ham radio

RCA
has all-new
FCC
commercial

license
training

Get your license—
or your money back!

Now RCA Institutes Home Study Training has the
FCC License preparation material you've been
looking for—all-new, both the training you need,
and the up-to-date methods you use at home—at
your own speed—to train for the license you want!

2 Convenient Payment Plans—You can pay for les-
sons as you order them, or take advantage of easy
monthly payment plan. Choose the FCC License
you're interested in—third, second or first phone.
Take the course for the license you choose. !f you
need basic material first, apply for the complete
License Training Program.

SPECIAL TO AMATEURS. This course is primarily
for Commercial License qualifications. But it
does cover some of the technical material that
will help you prepare for the new Advanced and
Amateur Extra class tickets. Check out the infor-
mation the coupon will bring you.

Mail coupon today for full details and a 64-page
booklet telling you how RCA Institutes Home
Training can show you the way to a new career—
higher income—and your FCC License.

I RCA INSTITUTES, INC.
Dept. HR-49
320 West 31st Street, New York, N.Y. 10001

Please rush me, without obligation, information on

I your all-new FCC Commercial License training. I

Namae.

Address.

City. State.
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knight-kit
power inverter/charger

Most amateurs, when they want to operate
mobile or portable, buy one of the acces-
sory dc-to-dc converters that goes along
with their transceiver. The price will vary
all the way from seventy to two-hundred
dollars, depending on the manufacturer and
power output that is required. A dc-to-de
converter that is designed specifically for a
piece of equipment is probably the best ap-
proach for daily mobile operation, but if
you only mobile occasionally or operate
portable only on field day, you probably are
reluctant to spend the money for a dc-to-dc
converter that more or less is limited to one
particular piece of gear.

The KG-666 Power Inverter/Charger kit,
manufactured by Knightkit, is the ideal an-
swer to the amateur who only wants (or
needs) lo operate on battery power occa-
sionally. When operated from a 12-volt bat-
tery, this unit will provide 200 watts of 110-
Vac power. In addition, when you're not
operating mobile or portable, the power in-
verter/charger can be used for powering
soldering irons, drills or even television sets
from a 12-volt battery; or it may be used as

a battery charger with a self-regulating bat-
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tery charge tapering from 6 amps. If 200 watts
isn't enough to handle your requirement,
two of the KG-666's may be connected in
parallel. The ac output of the inverter is 55
to 65 hertz depending on load and battery
voltage; the tapped secondary permits selec-
tion of 105 or 120 volts.

A simplified circuit diagram of the KG-666
is shown in fig. T—the switch 15 in the in-
verter position. The switch across the trans-
former secondary selects either 105 or 120
Vac output. When the switch is turned on—
with the unit connected as an inverter as
shown here—the four 2N443 transistors are
heavily forward biased by the 200-ohm re-
sistor in the center tap of the transformer
feedback winding. Since the transistors are
not exactly matched, one of the parallel-
connected sets will conduct slightly more
than the other set, and will initiate oscilla-
tion. As soon as base current begins to flow
through the feedback winding, the diode in
the center tap of the feedback winding is
forward biased, and reduces bias to a lower
level,

The transistors are protected from switch-
ing transients by the 2-uF capacitor and the
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two back-to-back diodes connected across
the primary of the transformer. In the diode
despiking circuit, the 50-uF capacitor is
charged to the peak voltage across the wind-
ing, and the two diodes are reverse biased.
Any transients that tend to exceed the volt-
age stored in the capacitor are shart circuited
through the diodes.

The square wave ac output of the inverter
is converted to pulsating dc by the diode
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bridge. This output is useful for equipment
that does not operate efficiently from square-
wave ac such as the universal motors com-
monly found in electric shavers and inex-
pensive drill motors.

When the inverter/charge switch is pushed
over to the charge position, the feedback
winding is not in the circuit anymare; 115 to
120 volts is applied to the input through a
2-amp circuit breaker. When the KG-666 is
used as a battery charger, the inverter trans-
former is used as a stepdown transformer to
12 Vac. The base of each transistor is con-
nected to its emitter through the inverter/
charge switch and two transistors are used as
diodes in each leg of the full-wave rectifier

circuit.

The KG-666 is extremely compact, measur-
ing 8 inches wide, 4-3/4-inches high and 8'/4
inches deep. Total weight is 8 pounds. Bat-
tery connections are provided on the front
panel through two large thumb-screw ter-
minals. Two standard ac outlets on the front
panel provide either 115 Vac or Vdc.

If you are interested in a utility emergency
power supply for your shack, the KG-666 is

2A
CIRCUIT
BREAKER

H-LO
VOLIAGE
SWITCH

oc

Simplified schematic diagram of the Knight-Kit
KG-666 Power Inverter/Charger kit.

worth looking into. It can be used to keep a
large 12-Vdc automobile battery charged
when 115-Vac power is available. If you
should have a power failure, simply plug in
your transceiver, transfer the switch to the
inverter position and you can be on the air.
At available full load—200 watts for the
KG-666—the total load on your battery is
about 20 amps. However, this assumes a con-
stant load. With ssb or CW operation, the
duty cycle is fairly low, so battery life should
be relatively long. You should be able to es-
timate expected battery life depending on
the transceiver you're using and the size and
age of the storage battery.

ham radio
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propagation

predictions for april

During the past six months, amateurs in
the Northern Hemisphere have enjoyed ex-
cellent daytime propagation on the high-
er bands (20, 15 and 10) and excellent
nightime conditions on the lower bands
(40, 80 and 160). Ten has been open al-
most every day; absorption has been low
enough that 20-meter contacts could be
made over the pole to stations in the
Northern Hemisphere almost any time
(muf’s permitting) during quiet magnetic
conditions; noise levels have been low...
it was too good to last.

Seasonal changes begun last
should be complete by the end of this
month. Accordingly, 160-meter maximum
range predictions are being dropped in
favor of 15 meters. Actually, a radio
amateur with only modest equipment
should be able to work anywhere in the
world on 15 meters if the path is in sun-
light and not within 30° of the North
Pole. However, eventually even a 15-meter
signal is absorbed, usually just after the
first transit of the earth. The 15-meter
range predictions are based on the same
station parameters as 20 meters, 100 watts
CW and a 6-dB gain antenna.

month

working through the twilight zone

The 15-meter band curves suggest the
likelihood of round-the-world propagation
(RTW), which may be more an annoyance
than a useful propagation path. This is
because some signal component with
much less time delay is usually present,
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and the combination usually has at least
two components with relative delays up
to 1/7 second, causing difficult copy. The
muf over the entire path does not have
to exceed the operating frequency, but the
muf at the end control points does.

If you wish to verify the existence of
RTW you should first find yourself a part-
ner—unless you have two beams and a
receiver which will recover in much less
than 100 milliseconds. The two stations
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fig. 1. Maximum range vs local time for propagation

to the north from mid-latitude United States (38° N).
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fig. 2. Maximum range vs local time for propaga-
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ideally should be within each other’s If the direct or scattered signal and the
skip zones (600 miles). Pick a time from RTW signal are about the same ampli-
the maximum range charts for the maxi- tude, code copy at speeds much in excess
mum distance in the direction (and re- of 15 wpm may be difficult. Listening to
verse direction) you intend to work. Best such a signal the first time is an eerie
RTW conditions usually exist near the experience.
dawn/dusk line (NW-SW near sunset, NW-
SE after sunrise). The positios of the twi- ~ Maximum usable frequencies
light zone in the E-region is marked on The predicted median F2-layer 4000-
each chart. The two stations should point kilometer muf's for April 1969 are shown
their beams in opposite directions, and the in the time chart of fig. 6, which is cen-
station with the most power or noisiest tered on 90° W. longitude. These muf’s
location should transmit CW or ssb, and may be pessimistic if ionospheric sound-
the other station should listen for an echo. ings made last April at Point Arguello,
fig. 7. Muf vs time of day %0
scaled from April 1968 I L] l
vertical-incidence  iono- :ﬁ:;t :,019;:8 -
grams from Pt. Arguello, At APRIL 20,1968 =~——
Califarnia. JINJ=7 R 1™ T =
40 17 N 1
B, N
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3 171/ 2)
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California are typical of what can be
expected this April. Fig. 7 shows a com-
parison between muf's vs time of day
scaled from Point Arguello ionograms on
April 1, 10 and 20, 1968 and the median
muf (4000) F2 predicted by ITS for the same
point.

T
o MY
A 1300
= R
£ a0 / l
S \'/ \
{d
§ 35
3
30
w
£
Y e .
tg 2100
s 0
20 gy
§ \/ AT
x I3 B £ N /
§ 2634 0500,
-
© - ol
5
_. 40
qQ
N
W
g
xa
uz
T 20
> A,
3l
235 ol / A\ \
3 \
[
I 3 [J 15 20 25 30

DATE-APRIL 1968

fig. 8. Muf vs day of month of April 1968 for hours
of 0500, 1300 and 2100 local time scaled from Pt.
Arguelio ionograms.

A Dbetter idea of conditions that may
occur during the month may be gained
from referring to fig. 8; this graph shows
the muf's at 0500, 1300 and 2100 local
time for each day of April 1968 along
with the daily average magnetic index,
Ap. Magnetic storms occurred on April 1;
1300, April 5 (gmt) to 1800, April 7; 0400,
April 12 to 2100, April 14; and 2100, April
25 to 1100, April 28. Interestingly enough,
the storm with the highest magnetic index
wasn’t the one that affected propagation
the most. From April 21 to 28, the bottom
dropped out of the nightime ionosphere.

Sporadic-E and spread-F were prevalent.
Vertical incidence critical frequencies were
below 3 MHz during most of that period
as early as 2100 local time.

I can't predict whether such a storm
will occur again this April. However, ig-
noring disturbed days, two trends appear
on fig. 8. The 1300 muf decreases through-
out the month while the 2100 muf in-
creases. Twenty meters will probably be
open to somewhere 24 hours a day dur-
ing quiet conditions.

vhf
Transequatorial (TE) 50-MHz evening
openings should continue through the

month. Some sporadic-E is likely near the
end of the month. The Lyrids meteor show-
er is expected between April 19 and April
23. long distance tropospheric ducting
across the Gulf of Mexico is predicted for
two meters and higher frequencies.

ham radio

those days before spark...

a look at

'l tried mobile once . . .
yuh run into a lotta problems.”
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coaxial feedthrough panel

Devising a simple and uncluttered method of
bringing coax feedlines and rotor control
cables into the shack is always a problem.
After using a haywire lashup for years, |
solved the problem neatly and efficiently with
a small wall-mounted panel. Every wire ex-
cept ac power is brought into the operating
room through this panel.

The panel is made of 1/8-inch tempered
masonite, 4 inches high by 9 1/2 inches wide.
The coaxial feedthrough connectors are PL-
258 straight adapters (Amphenol 83-1))
mounted snugly in a hole made with a 5/8-
inch punch. Epoxy cement is applied around
the connectors on the rear of the panel and
will hold them in place forever if the epoxy
is properly and thoroughly mixed.

The two Jones plugs which show in the
photograph are used for control lines to an-
tenna rotators; the small round plug is used
for a remote swr meter. The metal strap is
connected to a ground rod outside the house.

The panel may be painted with a spray can
to match the decor or equipment. It is
screwed to the wall over a 3 x 8 1/2-inch cut-
out in the wall near the radio desk; the co-
axial cable and rotator control leads pass
through the wall partitions to the outside.
This panel is rather elaborate since it has six
antenna lines and two rotor lines, but a
smaller one for a simpler setup could be in-
stalled over a standard ac wall outlet box.

Edwin W. Hill, W3URE
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T150A frequency stability

If your Knight T150A transmitter is chirping
or showing other signs of instability, look for
trouble in the voltage regulation circuit. The
original circuit uses a 4000-ohm voltage-
dropping resistor for the OA2 VR tube; this
allows excessive current through the OA2 and
causes early breakdown, removing regula-
tion from the vfo and following stage. In my
unit there was a five-volt variation!

To correct the problem, remove the 4000-
ohm, 20-watt resistor (R37) from its mount-
ing hole and install a 7-pin miniature socket
in its place for an additonal VR tube (V9).
Mount two 8000-ohm resistors vertically on
top of the chassis near the VR tube socket and
drill some holes in the chassis to accommo-
date wiring to them.

+J&0V
o
an
W PLATE GiRCULIT 2ow !
Ve
:I;.NS a2
8k
V2 SCREEN ) ;&)H‘

J_m B ”,.
I ok

Connect the white wire with red tracer
(formerly connected to R37) to a new termi-
nal strip mounted under the chassis; run
leads from this point to the two new resistors
on top of the chassis. Now wire the two VR
tubes as shown in fig. 1. Be sure to install
another .005 uF disc capacitor across V9. With
these simple changes, you should have no
further troubles with instability.

Al Mumby, WB2MCP

WHITE WIRE wiTH RED
TRACER FROM 5iA



dual-voltage power supply

Here is a regulated plus-and-minus power
supply that uses a National Semiconductor
LM-300 integrated-circuit voltage regulator,
By changing the values of R2 as shown in
fig. 2, the output voltages are =10, =12 or
=+15 volts. The transformer charges the input
capacitors to nearly 25 volts at light loads,
so there is no problem in obtaining 15 volts
output. The positive supply is regulated by
the LM-300 while the negative supply is
“slaved” to the positive one. The slaved
supply will follow the positive supply from
4 to 15 volts, but maximum output current is
less at higher output voltages.

With +10 volts output at 600 mA, the out-
put resistance is 0.07 ohms; ripple is less than

2 mV rms. The output resistance of the slaved
negative supply at —10 volts at 600 mA is
0.01 ohms with less than 2 mV ripple. Line
voltage regulation is about 1500:7 with either
supply. Current limiting in the positive supply
is controlled by the series-connected 0.22-
ohm resistor; a 1-ohm resistor here will cur-
rent limit the supply to 200 mA.

The input capacitors specified on the
schematic are best buys if you're interested
in small size and low price. John Meshna, 21
Allerton Street, Lynn, Mass. 01904, has some
big ones for a dollar that are very good, but
a new Sprague type 36D 5500 uF only costs
$2.25 and is about the size of a 2E26.

Hank Cross, W10OP

fig. 2. Slaved power supply provides both positive and negative sources with one voltage-regulator I1C. Output
voltage depends on value of R2: =10 V, 600 mA, R2 = 10k; =12 V, 500 mA, R2 = 13k; =15 V, 250 mA, R2 = 17k.

C1, C2 value depends on current required. 2000 uF,
25 V for 425 mA; 2700 nF, 25 V for 600 mA;
5500 .F, 25 V for 900 mA (Sprague type 36D
or 39D, or Mallory type CG)

Cc3 zener noise filter; over 10.F at more than 3
working volts

R1 sets current limit; 0.22 ohm for 600 mA; 1 ohm
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signal/one

The new Signal/One CX7 communications
package provides a number of operating ca-
pabilities heretofore unavailable in an ama-
teur-band transceiver. This “integrated ama-
teur station” package covers seven 1-MHz
frequency bands in the 1.8 to 30 MHz range
as well as receive-only on 50 to 51 MHz.

The CX7 is completely solid state except
for the final power amplifier. The conven-
tional frequency dial is replaced with an in-
tegral frequency counter that provides direct
frequency readout with 100 Hz accuracy. Two
permeability-tuned oscillators provide the
1-MHz tuning range with ample overlap on
each band; the tuning rate is 25 kHz per knob
revolution. The unit may be operated trans-
ceive with either vfo; on split frequencies
using both vfo's; transceive on either vfo
plus independent receive-only on the other;
or transmit-offset transceive where the trans-
mitter frequency tracks the receiver and may
be instantly offset up to #= 5 kHz from the
receive frequency.

Receiver sensitivity is better than 10 dB
signal-plus-noise-to-noise ratio for 1/3 uV
input at 29 MHz (2-kHz bandwidth). Excellent
selectivity on ssh: 2 kHz at —6 dB and 3 kHz
at —60 dB—is a result of two cascaded 8-

72 april 1969

crystal lattice filters. Ultimate attenuation
and image rejection are greater than 80 dB;
i-f rejection is in excess of 60 dB and internal
spurious are less than 1 uV equivalent.

The hang-type agc system results in less
than 6 dB audio output change with signal
levels from 1 uV to 100 mV. The hang time
is selectable, 100 milliseconds or 1 second.
The receiver exhibits good front-end dynamic
range; a 10 uV desired signal is modulated
less than 10% by an unwanted 10,000 uV
signal 10 kHz away (modulated 30% at 400
Hz), or by a similar 100,000 uV signal re-
moved 5%.

Passband tuning is accomplished by vary-
ing the actual i-f frequency up to 2 kHz above
and below nominal; tracking error (received
signal shift) is unmeasurable. The receiver
also features dual receive—two receive chan-
nels usable separately or simultaneously with
a continuously variable relative rf gain con-
trol. Either channel may be used for trans-
ceiving and the other for receive-only.

The transmitter section of the CX7 is rated
at 300 watts PEP input with adjustable rf
speech clipping for exceptionally good ssb
performance; the transmitter will also op-
erate on CW and fsk. The power amplifier
stage is broadbanded for the amateur bands
from 1.8 to 29.7 MHz so no tuning is required
if the load swr does not exceed 1.5:1. For
non-amateur frequencies or excessive swr’s,
an internal matching
switched into the circuit.

Other features of the new CX7 are a built-
in noise blanker with adjustable threshold,
built-in electronic kever for 5 to 50 wpm,
built-in power supply for 115/230 Vac, push-
to-talk or

network may be

fast-attack vox, instantaneous
break-in CW, fast key-up receiver recovery
independent of agc hang time, and metering
of rf clipping, drive level, plate and screen
current and forward and reflected power.
Optional accessories include CW and fsk
filters, mobile mount and dc adapter, minia-
ture mobile control head, station console and
vhf adapter.

Price for the standard CX7 is $1495. For
more information, write to the Marketing
Manager, Signal/One Division, 2200 Anvil
Street North, St. Petersburg, Florida 33710.



m ICE- 1
2 METER FM TRANSCEIVER

FULLY SOLID STATE - NO TUBES

» Operates on 117 VAC — 12 VIX  optional (nternal NI-CAD * Small size: B"w X 3%45%h X 915"d
battery
« Light weight Less than 414 Ibs
* Self contained 3" X 5% speaker = Built in 117 VAC power supply
* Military type liberglass printed cireuit boards « Simply plug in proper power cable to charge from 117 VAC
to 12 VDC operation
* Epoxy painted cabinet
« Transmitter and recewer channels individually switchable
« Regulated power supply cannot be damaged by reverse . )
* 3 channels transmit 3 channels receive
polarity
» Push-to-talk operation
» May be ordered for either wide or narrow band operation at
na extra charge (wide band supplied unless specified) « Transmitter output — 4 watts minimum

COMPLETE WITH ONE SET OF CRYSTALS ON 146.94, 117 VAC AND 12 VDC

POWER CABLES, LESS MICROPHONE AND ANTENNA . . . . . $285.00
MICROPHONE . . . « & & & & o 2 5 % o & 658 % » = 16.00
EXTRA CRYSTALS (TRANSMIT OR RECEIVE) . . . . . . . . 7.00

BUILT IN NI-CAD BATTERY AND CHARGER . . . . . . . . 47.00

INTERNATIONAL COMMUNICATIONS anvo ELECTRONICS, Inc.
8507 SPEEDWAY, SAN ANTONIO, TEXAS 78230, 512-341-1311
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NOISE BLANKER

FOR THE SWAN 250

Westcom Engineering is now offering the TNB
Noise Blanker in a version specifically designed
for use with the Swan 250 transceiver.

The TNB-250 MNoise Blanker effectively sup-
presses noise generated by auto ignitions,
appliances, power lines, etc.,, permitting the
recovery of weak DX and scatter signals norm-
ally lost in noise.

Features include modern solid state design
techniques utilizing dual-gate MOS FET transis-
tors and two stages of IF noise clipping for the
efficient removal of impulse noise at the trans-
ceiver IF frequency. The use of MOS FETs and
a special gain controlied amplifier circuit pro-
vide excellent cross-modulation characteristics
in strong signal locations.

TNB-250 shown installed on Swan 250 by means
of the pre-punched accessory holes.

TNB-250 $29.95 ppd.
(Priced well below that of a VOX accessory.
Can you afford not have one?)

Model TNB MNoise Blanker, designed to operate
with VHF converters by connecting in the coax
between converter and receiver.

-
o — o COmvenTEn

== NOISE BLANKER ——

0 ase s b

A WESTCOM ;
THOINITRING Lﬂ(.:ﬂ' j

Choice of 12-18, 100-140, or 125-160 VDC, RCA
phono or BNC connectors. Specify for 40, 20,
or 10 meter converter output.

Model TNB $29.95 ppd.

Refer to the New Products column of the
August '68 issue of Ham Radio Magazine for
additional information on the TNB Noise
Blanker or write for technical brochure.

Prepaid orders shipped postpaid. (For fast Air
Mail add $.80) C.0.D. orders accepted with
$5.00 deposit. California residents add sales
tax.

All products are warranted for one year and
offered on a satisfaction guaranteed or return
basis.

WESTCOM
ENGINEERING COMPANY

P. 0. Box 1504 San Diego, Cal. 92112
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solid-state decade
amplifier

SYNTELEX
<

w0, Lulo
e w0

one » 4100

brcane
Ll LT T

Now you can expand the measurement
capabilities of your present test equip-
ment with a versatile new high perfor-
mance amplifier. This decade amplifier
features all silicon transistor construction
with an fet input stage for high input
impedance as well as an internal battery
and internal shielding. With this instru-
ment, it is possible to make millivolt sig-
nal measurements on communications
and electronic equipment with an existing
volt-ohmmeter or vtvm. It can also be
used with an oscilloscope to observe low
level signals.

The voltage gain of the Syntelex decade
amplifier is switchable in decade steps
from times-0.01 to times-100. Frequency re-
sponse is 10 Hz to 1 MHz, accuracy is
+5% on all ranges, input impedance is
1.11 megohm, output impedance is 100
ohms or less, maximum output level is 10
V p-p, equivalent input noise is 50 micro-
volts and total harmonic distortion is less
than 5% at 5 V p-p outpul across 10
kilohms. The basic model SDA-100 ac am-
plifier is $34.95; the model SDA-100(a) in-
cludes an internal detector for dc output
to a high-impedance vtvm or fet voltme-
ter. For more information, write to Syn-
telex, 39 Lucille Avenue, Dumont, New
Jersey 97628.



THE HAM SHACK

proudly presents . . .

-

THE FABULOUS NEW

GT-550 TRANSCEIVER

by
@ GaLaxy

“Grid”’ says: “Hotter than ever! Look at these features’”

- Power . .. 550 watts SSB
* Single-scale VFO
+ Skirted knobs
+ Even HOTTER receiver
+ No frequency jump changing sidebands
+ Still most compact
+ Matched accessory line
Write for free spec. sheet.

THE HAM SHACK IS FACTORY-AUTHORIZED SERVICE-CENTER FOR GALAXY
Write for quotes and trade-ins for your complete
station requirements, from antenna to microphone.

You'll like our clean, guaranteed reconditioned ham gear. What are you looking for?

LOW LOSS ANTENNA CONNECTOR - INSULATOR

+ S0-239 feedline connector. = /
« Low SWR - No impedance bump. = - I~

« Sturdy copper leads.
+ Antenna tie points.
« Famous WHF-Ham Shack design.

$1.95 postpaid in 48 S

.y

THE HAM SHACK

1966 HILLVIEW STREET
SARASOTA, FLORIDA 33579
TEL: (813) 955-7161 ANSEL E. “GRID"” GRIDLEY, W4GJO
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The new SWAN 500-C
5 band, 520 Watt
SSB-AM-CW TRANSCEIVER

The new Swan 500C offers you
higher power, improved styling, and
many new deluxe features, yet main-
tains the same high standards of
performance, rugged reliability and
craftsmanship that have become the
trademark of the Swan Line. Backed
by a full year warranty and a service
policy second to none, we feel the
Swan 500C will establish a new
standard of value for the industry.

$920

SWAN 350-C $420.00
SWAN 250-C (NEW MODEL) $420.00

ACCESSORIES

117XC AC/PS 3
14 11? DC/PS
C DC MODULE
VX 11 vOxX
100Kc Xtal Cal.

RECONDITIONED USED GEAR
NINETY DAY GUARANTEE:

Collins: 30L1 Linear 1 2

Drake 2-C (New) $199.95
3 00
L

SBE-34
HT-46 Hallicrafters

W TED:
WE B USED AMATEUR
AND CB EQUIPMENT FOR CASH!
LOTS OF GOOD CHOICE GEAR FOR SALE OR
TRADE — WRITE FOR LATEST LIST.
IN STOCK FOR IMMEDIATE DELIVERY, GALAXY,
SWAN, SBE AND DRAKE.

~bs  WaATeug

Phone CE 5-6387
“THE COMPLETE MAM STORE"
927 NW, 1st  Oklanoma Ciy, Oklahoma 731106
“WE TAKE TRADE.INS ON ALL LINES ©F NEW EQUIPAIENT

TWLWAY RADIOS — SALES « SERVICE « INSTALLATIONS

receiver wlty, 1 pvorless o
a I N; three crystal conis®
“positions (2 crystals eachl

f[ont panal for three dif

4109 N. 39th St., Phoenix, Arizo,
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TYPE PERFECT CODE

TYPE PERFECT CODE

with the NEW
AUTOVOLT

ALPHACODER
Model AC-1

The new Autovolt Alphacoder,
AC-1, makes any letter or digit with
one stroke of your finger. You can
produce perfectly uniform code,
including preset letter-to-letter spac-
ing using the standard electric type-
writer keyboard of the AC-1.

It is only necessary to start a
letter, an automatic electronic latch

will complete it and, indeed, let you depress the next key without disturbing it.

The AC-1 has provision to make AR, SK etc. without gaps.

$395.00

also

The AUTOVOLT MEMOKEY, MK-2

A self-completing
automatic keyer featuring

- Instant letter start
« Both dot and dash memories
+ lambatic output

The instant letter start frees you from the
frustration of synchronizing yourself with a
E'ufse stream when starting a new letter. The

K-2 starts immediately when you hit the first
contact.

The memories allow you to ‘‘read in" one
dot or dash ahead and still produce perfect
code. In practice, it's best to aim a little
ahead, but less than the full amount possible.
Then the memories will absorb timing errors
in either direction.

The iambatic output (»—s—.etc.) is gener-
ated when you close both contacts of a dual
addle key. This enables you to make many
etters by a single educated squeeze of the
paddles.

If you use a single lever key the Memokey
will function perfectly in that mode. The

MEMOKEY, MK-1 $65.00

-
it

motions that operate a non-memory keyer will
also operate a Memokey. Similarly with the
instant start. Later on, you may want to get
a dual paddle key and try squeeze keying.
The price of the Memokey has been made
competitive by using the more efficient cir-
cuitry that made the Alphacoder, AC-1, prac-
tical. The ability of the Memokey to cover
all bases makes it a best buy.

The MK-2 has a built in sidetone with loud-
speaker output and a built in power supply to
operate it from the 117 V. 60 Hz line.

If you already have a sidetone system, you
can obtain identical results from the MK-1,
which omits the sidetone and runs from 8
penlite cells. This is practical because the
novel circuit of the MK-1 uses only 7 ma,
key “up" and 40 ma. keyed. It's in the same
attractive enclosure as the MK-2.

MK-2 $85.00

All of the units described are of solid state desifn. They include a reed-type relay with “floating
| tacts" for greatest flexibility in transmitter control.

All prices FOB Boston, Mass.

25% with COD orders, please

I To order or for further amplification of details write |

\s AUTOVOLT, INC.

"I 68 RiCHMOND RD., BELMONT, MAss. 02178 -

484-4954
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larger than previous editions.
Britain today.

AMATEUR RADIO TECHNIQUES -— Second
Edition — J. Pat Hawker, G3VA

Brand new edition — completely re.
vised. A very complete collection of short
articles and ideas covering many aspects
of amateur radio. Includes new enlarged

semiconductor section.
160 pages Only $2.50

AMATEUR RADIO CIRCUITS BOOK
Completely revised — new edition. A
very handy collection of many useful cir-
cuits for amateur use. Loaded with good
ideas for that new converter, exciter or
other project you are wnrkin%nnn.
ly $2.00

Box 592 -

U. S. and CANADIAN HEADQUARTERS for

Radio Society of Great Britain Publications

RADIO COMMUNICATION HANDBOOK — Fourth Edition
A complete guide to virtually all technical aspects of amateur radio. Over 50%
Prepared by the outstanding amateurs in Great
832 pages

Hardbound $11.95

RADIO DATA REFERENCE BOOK — Second
Edition — By G. K. Jessop, G6JP

Here in a 148 page book is one of the
most complete compilations of radio and
electronic charts, nomographs, formulas and
design data available. hether you design,
build or operate, this is a book you must
have. Only $%2.50

WORLD AT THEIR FINGER TIPS — John

Clarricoats L
A very interesting history of the RSGB
and of amateur radio in Great Britain. It
gives a great insight into the development
of our hobby. Paper back edition &50
Deluxe edition 50

ALL PRICES POSTPAID IN U.S.A. AND CANADA
book division

comf=<=

Amherst, New Hampshire 03031

“WE ARE THE EXCLUSIVE NORTH AMERICAN DISTRIBUTOR FOR RSGB PUBLICATIONS —
DEALER INQUIRIES INVITED"

SPACE AGE KEYER

Only
$67.50

I KEivER

HOLD
PALOMAR ENGEUEERS

® Planar epitaxial infegrated circuits for reli«
ability. No tubes—No separate transistors,

® Precision feather-touch key built-in,

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

® No polarity problems—Floating contacts
switch =300-V @ 100-ma.

® Rugged solid construction—will not walk.

® Send QSL or postecard for free brochure,

PALOMAR

BOX 455, ESCONDIDO, CAL. 92025
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.« . THE BEST

2 METER
CONVERTER

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

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

Can’t wait? Then send us a postal money order
for 83495 and we'll rush the 407 out to you.
NOTE: The Model 407 is also available in any
frequency combination up to 450 MHz (some at
hi‘:}\er prices) as listed in our catalog. New York
City and State residents add local sales tax.

VANGUARD LABS

Dept. R, 196-23 Jamaica Ave., Hollls, N.Y. 11423




The NEW

Swan %W

llllllllll

All you need is the antenna!

Includes
* Built in AC & DC power supplies
+ Built in Loudspeaker
+ Attached microphone

A complete 5 Band - 260 watt station

only $395

Write for our best package offer

A% 7
o8 AMATEUR RADIO INC. 7 »

Qc TWO GREAT STORES TO SERVE YOU e
L. A. Amateur Radio Inc. Evansville Amateur Radio Inc.
2302 B ARTESIA 1311 N. FULTON AVENUE
REDONDO BEACH, CALIF. 90278 EVANSVILLE, INDIANA
213-376-4455 812-422-4551
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For YOU!

we hOPQ you’w’e Eeen ZOOkiﬂg fOl’

ham

radio

Here is an exciting new amateur magazine devo-
ted to the very best in home construction and technical
articles. This is the magazine which has amateurs
from coast to coast talking.

Look it over carefully. ‘Read the finest authors
in our field. See the clean crisp new layout. Can you
afford to be without the best magazine in amateur
radio today?

ham

‘ ad'o magazine, greenville, new hampshire 03048

Please enter my subscription to Ham Radio as checked below.
My check or money order is enclosed.

[[] One Year $6.00

[] I'd like one year free.
Here is $12.00 for 3 years.

TN e B S e L b AT, T Call... ..
Address.. ...

O e ZID
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Ask the Ham who
sells them

A complete amateur
radio station

in one
portable package

A 5 BAND 260 WATT SSB TRANSCEIVER
WITH BUILT-IN AC AND DC |
SUPPLY AND LOUDSPEAKER 395

See GLEN FADDEN, W2CXX/2

or a member of his staff at

stellarE’ ndustrlos

DIV. OF STELLAR |, Inc.
SALES AND SERWCS

10 GRAHAM ROAD WEST, ITHACA, N. Y. 14850 * TELEPHONE 607 - 273-9333
Your Central New York headquarters for new and used ham gear

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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WHEN YOU REACH THAT STATION IN LIFE WHERE
QUALITY & RELIABILITY

The ESSCO Model TU-7 Teleprinter
Demodulator is a completely assem-
bled, ready to run system, fully wired
with loop supply, connectors, tuning
indicator, reversing switch, modular
tracks, scope outputs, 50 ua zero

center meter, function switch and

famous ESSCO solid state modular

plug-in units.

_________________ —————————

IESSCO's Complete RTTY DEMODULATOR

e o el s s S A e e e d
|
TU-7B DUAL CHANNEL KIT : $138.25 :
TU-7 (As above) Factory wired, tested & guaranteed $163.00 |
“TU-7C SINGLE CHANNEL KIT $132.25 I
TU-7D (As above) Factory wired, tested & guaranteed $156.25 I
|
BASIC CABINET & INDIVIDUAL PLUG-IN UNITS AVAILABLE SEPARATELY {
BASIC CABINET, fully wired, with loop supply, connectors, tracks, tuning indicator, l
reversing switch, jacks and function switch . . . g 4 $39.95 |
(o m—————— i

PRICES OF INDIVIDUAL PLUG-IN UNITS
R ke ) AVAILABLE THROUGH: .
TU-IM, Demodulator . $21.95 . $31.95 | : |
FS-1, AFSK : $26.95 { E. BUCHANAN & ASSOCIATES | |
PS-3, Power Supply $16.95 $26.95 | Oakland, California I :
BP-1, Band Pass Fnlt‘er $750 | STELLAR INDUSTRIES : |
SM-1, Sel. Mag. Driver $24.95 $29.95 I Whinca. Now Voek L1
W2JAV DESIGNS ARE INCORPORATED . ¥ L oo e _J |
IN SOME ESSCO CIRCUITS. [/ 77 .,/ & —Tommmmimmmmemmememememe— :
|
|

— 2 . . ”
Esscu = (.Je[elype »:Speaa{t.j!.j
324 ARCH STREET CAMDEN, N. J. o8102

Phone: (60%) 365-6171
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OUR OWN
PROFESSIONAL

STEREO-MONAURAL PHONES

Professionally Approved
Deluxe 20,000 Ohm/Volt VOM

QUEMENT MODEL MT-2

COMPLETE WITH LEATHER CASE

20,000 OHMS VOLT DC- 10,000 OHMS VOLT AI:
* Dk Nonge Solustonn 0

THOUSANDS OF THESE FINE METERS 50LD TO

HAMS, EXPERIMENTERS, OCOVERNMENT AND

INDUSTRIAL PLANTS
EREAEERRENRERENY

$13.95

LA AR AR R RS

SHIPPED PREPAID USA

o JE  s10es

QPH-2 600 OHM5_$]5.95

ADD $1 FOR SHIPPING
ANT!IIIIA

A GREES asromn

‘nova -ftech
RICEIVIR

COMPLETE OI.IYFi T

_47[

OUTDOOR

FRODUCT

ALL
NOVA-TECH
MODELS
IN STOCK!
-*—_—
WITH FREE RNTENNA

S.W.R. BRIDGE and
FIELD STRENGTH METER

95

MAY BE LEFY
IM LINE, UP
10 2000 WATTS.

k cooo rieouan
1 METERS

OUR
MODEL
SWB-2

ADD $1 POSTAGE
» Compact

s heots  ALL-TRANSISTORIZED

© Self-contelned GRID DIP METER
» Highew Stabiliry

THE ST
VALUE Wil
HAVE

3

YOUR CHOICE YOUR CHOICE  pypyy

e

..ALL NOVA-TECH RECEIVERS SHIPPED PREPAID..

UUR MOST COPIED PRODUCT JUDSON

"THOUSANDS SOLD" ELECTRIC
MAGNETO

REGULAR 49.95,
AT QUEMENTS

3 750

- Redne et Tont
RLLELL L)

- Bastia pieq. and
prant iy

SW.R BRID;E

SMODEL SWH-2
& READS FORWARD AND
REFLECTED POWER

TMaAY st |
T LINE, P
1o !OM WATTS

$15.95

ADD $1 POSTAGE

SIMUL TANEDUSLY

@ “EASY READ" METERS

® USE FOR REFERENCE
POWER METER

® DUAL 100 MICROAMP
METER MOVEMENTS

®LOW INSERTION LOSS

S SIZE-S XT K2

SINCE

"ONE OF THE HOT-
TEST ITEMS WE
HAVE EVER SOLD"

ADD $2 POSTAGE
PHONE AREA 408 294-0464 FAST SERVICE

QUEMENTS

1000 SOUTH BASCOM AVE. SAN JOSE,

oFfED
NEVER BEFORE

HAS A PRECIBION
INSTRUMENT LINE
TH]S BEEN OFFERED
AT SUCH A LOW PRICE.

THI 136 M
DOTIMI 0f UMl

GDM-3

1933

QUEMENT

CALIF. 95128

NOTICE: CALIFORNIA RESIDENTS INCLUDE 5 PERCENT- SALES TAX
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The Classic 36

With ‘Patent Approved’ Classic Feed System

You've been hearing about the Classic Feed System and
its phenomenal success in three-element configur-
ations, Now—in response to repeated requests—this
revolutionary new matching system, Balanced Capacitive
Matching, has been incorporated into the original six-
i element configuration of DX-proven TA-36 to create the
‘l new Classic 36. This tri-band beam, rated for maximum
iR’ |egal power on10, 15, and 20 meters, features the Classic
]’V’ coax-fed balanced element for more efficient beam per-
W
i

formance, increased bandwidth, and maximum gain.

As the |atest addition to the world-famous Mosley Trap-
Master line of amateur antennas, the Classic 36 offers:
frequently-imitated, never-improved-upon Mosley Trap-

Master Traps; automatic bandswitching by means of
exclusively designed, high-impedance parallel resonant
Trap Circuits; weather-tested Trap-Master construction.

Satlsfned TA-36 owners can convert their beams to the

, The Mosley name is your guarantee; Mosley builds quality
antennas and stands behind them. Write factory

direct for complete specifications and performance data,
including VSWR curves and gain figures.

Dept. 181B

MWos/ecy Eisnd S

4610 N. LINDBERGH BLVD., BRIDGETON MO, 63042

*Pat. No. 3419872
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M RATES Commercial Ads 25¢ per
word; non-commercial ads 10¢ per word
payable in advance. No cash discounts
or agency commissions allowed.

M COPY No special layout or arrange-
ments available. Material should be type-
written or clearly printed and must in-
clude full name and address. We reserve
the right to reject unsuitable copy. Ham
Radio can not check out each advertiser
and thus cannot be held responsible for
claims made. Liability for correctness of
material limited to corrected ad in next
available issue. Deadline is 15th of
second preceeding month.

Ml SEND MATERIAL TO: Flea Market,
Ham Radio, Greenville, N. H. 03048.

20th GRAND RAPIDS Amateur Radio Assoc. (ARRL
sanctioned) State Convention May 9-10, 1969. Write
GRARA Box 1333, Grand Rapids, Michigan 49501 for
tickets and information.

THE EAST-WEST MASSACHUSETTS QSO PARTY. Start-
ing time: April 12, 1969 at 0000 GMT. Ending time:
April 13, 1969 at 0400 GMT. The general call will be
“CQ EWM” and Mass. stations will sign “de MASS’.
For details write to: Whitman Amateur Radio Club, Inc.,
P. O. Box 48, Whitman, Mass. 02382.

THE BLOSSOMLAND AMATEUR RADIO ASSOCIATION
announces a certificate to amateurs and SWLS
throughout the world. The operating period is from
April 13, 1969 to April 19, 1969. To obtain your cer-
tificate, Stateside stations must contact two club
members, and DX stations one club member. Oper-
ating frequencies in all phone Bands. Certificates
will be issued by return mail upon receipt of QSL
card and 10¢ to cover postage and handling. Mail to
Blossomland Amateur Radio Association, P. O. Box 175,
St. Joseph, Michigan.

YOUR AD belongs here too. Commercial ads 25¢ per
word, Non-commercial ads 10¢ per word. Commercial
advertisers write for special discounts for standing
ads not changed each month.

DEALERS. Do you carry R.S.G.B. publications. They
are real best sellers. Interesting and well priced. For
complete information write Comtec, Box 592, Amherst,
N. H. 03031.

MAKE MONEY! Sell subscriptions to Ham Radio. Send
for complete information. Ham Radio, Greenville,
N. H. 03048.

GONSET GSB-6 SIDEWINDER, brand new, sealed
factory carton, $285; ac supply, $60; dc supply, $50;
500-watt 913A linear, $245; all new equipment.
WB2LZD. 607-785-5862.

CQ de W2KUW. Buying all tubes and equipments.
Ted Dames Company, 308 Hickory Street, Arlington,
New Jersey 07032,

MARK Hamfest April 29, 1969. Wyman Park, Sullivan,
llinois. Everyone welcome.

NEW PRODUCTS NEEDED. O.K. you DXers, Traffic
Men, Contesters, Award Hunters, etc. here is your
chance to have your ideas for log sheets, contest
operating aids, traffic logs, QSO cross indexes or other
printed forms of value to a typical amateur station
ut into actuality. Send us your best ideas. For each
idea used we will send a free supply of this form
postpaid to you. No QSL's pleasel Hunter Press,
Radio Division, Milford, N. H. 03055.

FLORIDA QSO PARTY. FLORIDA SKIP, INC. is hapgy
to announce the Fifth annual Florida QSO Party to be
held March 29 and 30th 1969. All amateurs are
invited to participate. Contest periods: 1500-2000,
0000-0500, 1400-2400 all times GMT. Suggested fre-
quencies: CW 1815, 3560, 7060, 14060, 21060, 28060
kHz. Phone 1815, 3860, 7360, 14260, 21360, 28860
kHz. For complete details contact Florida Skip, Inc.,
P. O. Box 501, Miami Springs, Florida 33166.
SPACE PROBLEMS SOLVED with Joystick Variable
Frequency Antennas. With Tuners for 10 thru 160
Meters. Under $45. Brochure. Shortwave Guide, 218-H
Gifford, Syracuse, N. Y. 13202.

TECHNICAL WRITERS AND EDITORS wanted. Free-
lance, part-time. Various electronics topics. Standard
rates paid. Send resume. Electronic Publications
Company, 78 Patton Blvd., New Hyde Park, NY 11040.

WRL'S used gear has trial-terms-guarantee! KWM1 —
$299.95; TR-3 — $399.95; SB34 — $319.95; Galaxy V
— $229.95; Galaxy 300 — $139.95; HX20 — $149.95;
Invader 200 — $269.95; T4X — $319.95; SX146 -—
$189.95; HR20 — $79.95; SB300 — $229.95; Galaxy

2000* & PS linear — $329.95. Hundreds more —
free “blue-book” list. WRL, Box 919, Council Bluffs,
lowa 51501.

FOR SALE: KWM-2 #12739, 516F-2, $800. Henry 2K-2,
spare tube, $575. KWM2-A #15,965, 516F-2 (new), $9265.
312B-5, $275. 75S3-C (latest production), $600. KWM2
Noise Blanker, $75. 3282, 516F-2, $450. 75A-3, $225.
Ranger |, Johnson LPF, $75. Gonset G-28 10-meter
transceiver, $125. Heath Q-Multiplier, $5. K. W. Match-
Box Model 250-30-3, new, $125. 75A-4 #3481, 0.5,
2.1, 3.1 filters, Collins speaker, vernier knob, $450.
Swan 500-C, VOX, $390. GSB-201, $225. Telrex TM-30-D,
$250. 20M-3E26-B, $150; 10M-309-B, $35. Hy-Gain
402-BA (40-M), matching balun, $75; 204-BA (20-M),
matching balun, $75. P H AFC-2 Speech Compressor,
$25. Eldico SSB-100-F, $225; SSB-1000-F Linear, spare
tubes, $235; SSB-1000-F (early), spare tubes (4X250B),
coax relay, $185. P & H LA.500-M ‘'‘Spitfire” linear,
new, $75. Eico 320 Signal Generator, $15. James W.
Craig, Jr. WIFBG, 29 Sherburne Avenue, Portsmouth,
N. H. 03801. Phone: 603-436-9062.

NEED HELP? For assistance with FM problems,
particularly with Motorola equipment, contact Neil
McKie, WAG6KLA, 5005 W. 21st Street, Los Angeles,
California 90016.

Fifty 1C

NEW ELECTRONICS PROJECT BOOKS!

Projects, $3.95 — Ham Radio Projects, $3.95
— 49 Transistor Projects, $1.756 — 104 Transistor
Projects, $3.95 — 101 Audio Projects, $3.25 — 101 CB
Projects, $3.25 — 101 Test Instrument Projects,
$3.95 & “The VHF Amateur” (VHF techniques plus
33 easy projects), $4.50. Postpaid. Brown, W9HBF,
5611 Middaugh Ave., Downers Grove, Ill. 60515.

ENGRAVED PLASTIC NAME BADGES one line $1.00.
By money order satisfaction guaranteed. We specialize
in badges for clubs. Send name and design for
sample. Engraving BY Parlet, P. 0. Box 1167, Paso
Robles, Calif. 93446.

FANTASTIC — 1969 New England ARRL Convention
May 24 & 25, Swampscott, Massachusetts. Save
money! Early bird registration $10.50 inciuding Satur-
day dinner, dance and night club entertainment. Be
a winner! Every major manufacturer will exhibit plus
top speakers from science and industry. Tickets:
WI1KCO, John McCormick, Berkeley Street, Taunton,
Massachusetts.

THE TENTH ANNUAL NEW YORK STATE Southern
Tier Hamfest sponsored by the IBM Amateur Radio
Club, QCWA, AREC and affiliated clubs will be held
on April 19, 1969 at St. John's Memorial center in
Johnson City, N. Y., starting at 1:00 p.m. Adult tickets
$4.50 and Students tickets $2.50. Advance sale only.
Closing date on ticket sales is April 16th. Afternoon
activities include speeches, displays and contests.
Surprise events throughout the day. Banquet/Dinner
promptly at 7:00 p.m. Tickets and full particulars may
be obtained from ticket chairman, Joe Kuntz, WA2ZTY,
1020 Forrest Road, Endwell, N. Y. Zip code 13760.
Don’t miss this one.
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LOW PRICE,
QUALITY,
COAXIAL
SWITCHES.. ..

Don't pay for the 5th and 6th position. The aver-
age HAM rarely uses more than 4!
SPECIFICATIONS: Silvered Contacts. Write-on ERASABLE
escutcheon plate. AVAILABLE EITHER 4 PST (COAX-4) OR
LINEAR (COAX-LINEAR) IN-OUT VERSION. Handles 1000 W
AM or 2000 W SSB. Insertion loss negligible to 160 Mc.
VSWR: Less than 1.2 at 160 Mc. Size: 3" dia. x 1% overall
Single hole mount. SPECIFY MODEL. $7.65 ea.

COAXIAL LIGHTNING
ARRESTORS

Zero power loss. No increase in
SWR at 150 Mc. Does not attenuate
signals. Model 210 for 1000 W (AM)
or 2000 W (SSB). Model 211 Elec-
tronic static arrestor for 50 W (AM)
or 100 W (SSB). SO-239 UHF type fittings. Other fittings
available. Size approx. 3" x "' dia. #210 $3.15 ea. #211
$4.85 ea. SPECIFY model #

PRICES above are amateur net. Shipped ppd. in U.S.A. Send
Check or M.O. (N.J. ADD 3% Sales Tax)

OTHER PRODUCTS: Feed thru capacitors. Tuned noise
filters. Alternator, genaerator, low-pass and field filters. SEND
FOR CATALOG.

|“COMMUNICA‘I’ION ENGINEEREB"|
By ""HAMMIE" RICHARDT—W2wIY

ELECTRONIC APPLICATIONS CO.
ROUTE 48, Pine Brook, N. J. 07058

W2AU BALUN LETS ENTIRE
ANTENNA RADIATE!

STOP WASTING YOUR SIGNAL

A REMEMBER, YOUR ANTENNA
e IS THE MOST IMPORTANT
PIECE OF GEAR YOU OWN,
o * Mo Radiation from Coox

* Mo Center Insulator Nesded

Perfect for Inverted VYess

(Use Hang-up Hook)

Built-in Lightning arrester

Broad-Band 3 to 40 Mc.

Tokes Legal Power Limit

Two Models:

1:1 50 ohm coax to 50 ohm

balanced

4:1 75 ohm coax to 300 ohm

balanced

—_— * A must for Inverted Vees,
Doublets, Quads, Yagis and
Multiple Dipoles.

- $12.95 it
®

W2AU Complete pretuned Fiberglos Quad ......599.95
W2AU Complete pretuned Vinyl Qued ...... .. 504,95
UNADILLA RADIATION PRODUCTS
Unadilla, New York 13849
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73 MAGAZINE — COMPLETE COLLECTION. 1st year
bound volume, rest single issues. No splitting. Com-
plete set $99.00. K1PSR, Box 132, Amherst, NH 03031,
MAGAZINES. QST since March 1944. CQ since 1947.
Sold as individual copies. What issues do you need?
Write KIPSR, Box 132, Amherst, NH 03031.
TOROIDS: 44&B8mhy., centertapped, not potted,
5/$2.00 POSTPAID. Model 32KSR complete age
printer, excellent operating condition $325. odel
15 page printers $85. Motorola 55 amp alternator
complete, brand-new $60. Hallicrafters CSM-20 30watt
hi-band mobile, like new $95. Hallicrafters SX101A
receiver $160. Dow-Key relay $10. 11/16” reperferator
tape $3/box/10. Page printer paper $5.50/case/12.
WANTED: Back covers for rf unit of measurements
Model 80 signal generator. PTO for Collins 51J3
(#70E15). RTTY and FM gear. Stamp for list. Van
W2DLT, 302H Passaic Avenue, Stirling, N. J. 07980.
SELLING OUT COMPLETE STATION. Many goodies.
Transmitters, Receivers, Transceivers, Power Supplies,
Modulators, Converters, Test Equipment, Antennas,
Rotors, Relay Racks, Transformers, Inductors, Capac-
itors, Tubes. This is a wvery complete collection of
equipment. Includes 3.3 Mcs RTTY transmitter, 600
watt 50 Mcs AM rig, 300 watt 14.4 Mcs CW or AM,
200 watt amplifier for 220 Mcs, SX-99 & HQ-129X
receivers, BC-221AH & TS-323/UR frequency meters
and much, much more. Don't miss out on this one
— send S.A.S.E. for very complete list. KIPSR, Box
132, Amherst, NH 03031. 603-673-2613.

SB300 & SB400 xInt cond. Rec. has AM & CW filters,
speaker $235. ea, both $435. WE6TRU, 5226 Vickie Dr.,
San Diego, Calif. 92109. 714-488-8673.

SIG. GENERATOR/FREQ. METER nationally advertised
$450., UHF/VHF/Microwave 100-10,000MC $95. Clean-
up list S.A.S.E. WAAPI, Box 4095, Arlington, Va. 22204.
TOUCHTONE EQUIPMENT WANTED — 349,247B,
66A4B, 66A3A, etc. Sell: Topaz 300XL univerter $80.
6M ‘“portable” linear 4x5x5 w/p.s. described article
Q.S.T. 6/62 — Hal Greenlee $45. Gonset 6M 200
watt linear, $78. F.0.B. Richard M. Jacobs, WADAIY;
4941 Tracy; K.C.M.O. 64110. Telephone: (816) 444-1968.
CPl FAMOUS CENTER DIPOLE Insulator assembly.
0. Watson Greene, Wakefield, R. |. 02880.

TEST EQUIPMENT WANTED: Any equipment made by
Hewlett-Packard, Tektronix, General Radio, Stoddart,
Measurements, Boonton. Also military types with
URM-( ), USM-( ), TS« ), SG«( ) and similar nomen-
clatures. Waveguide and coaxial components also
needed. Please send accurate description of what
you have to sell and its condition to Tucker Elec-
tronics Company, Box 1050, Garland, TX 75040.
ORIGINAL EZ-IN DOUBLE HOLDERS display 20 cards
in plastic, 3 for $1.00, 10 for $3.00 prepaid. Guar-
anteed. Patented. Free sample to dealers. Tepabco,
John K4NMT, Box 198R, Gallatin, Tennessee 37066.
SAVE OVER 50%. 36 copies of Ham Radio cost $27.00
at your newstand, but only $12.00 with a three
year subscription.

DAYTON Hamvention April 26, 1969: Sponsored by
Dayton Amateur Radio Association for the 18th year.
Technical sessions, exhibits and hidden transmitter
hunt. An interesting ladies program for XYL. For
information watch ads or write Dayton Hamvention;
Dept. H, Box 44, Dayton, Ohio 45401.

COLLINS 755-3B RECEIVER for sale. Clean, excellent
operating condition. $450.00. WIDHZ, Box 185,
Amherst, N. H, 603.673-4885.

KEY KLICKERS OF STIRLING will hold their first
annual HAM AUCTION on Friday April 11, 1969 at
Central School Gym, Central Avenue, Stirling, N. J.
at B:00 pm. A 300 plus seating arrangement is
lanned so come early and bring your items for sale.
or further information and/or directions contact
Van W2DLT after 10:00 p.m. at 201.647-3325.

SELLING Johnson 275-watt Matchbox, $40, nice shape.
Cushcraft 6-meter 6-element beam, $15 (you pick up).
Waters model 384 dummy load, like new, $50. 115
Vac wvariable transformer, 26 amps, just what you
need for that new linear, unused, $20. 6-meter linear
amplifier, Knight T-175, 300 watts PEP ssb, 150 watts
CW, reguires less than 10 watts drive, built-in power
supply, may be used on am, like new $85. Cavity
oscillator with tubes, tunes from 300 to 3000 MHz,
nationally advertised at $80 as “gold-plated” oscil-
lator, excellent condition, $20. Wanted, January and
March 1961 issues of 73 magazine to complete
collection. WIDTY, Box 25, Rindge, N. H. 03461.
603-899-2860.



. . . THE BEST

2 METER
CONVERTER

Model 407
$34.95

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

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

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

VANGUARD LABS

Dept. R, 196-23 Jamaica Ave., Hollis, N.Y. 11423

SURPLUS EQUIPMENT WANTED TO BUY BY

THE FASTEST GUN IN THE EAST

Mo horsing around, we pay fast . . . in 24
hours . . and we pay more. We'll swap o
trade new equipment toe . . . We gquete fast
too. We also pay for shipping, insurance, etc.
You call fust, now, collect, fast quots.

ACE ELECTRONICS
div. of MILITARY ELECTRONICS CORP.
ummit Ave., East Paterson, N. J. 07407, (201) 791.5050

[ Helre

— with a MATERIAL DIFFERENCE!

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

]
LD

FOR THAT

”
mw
YOU NEED THE
BTI LK-2000

e . LINEAR
AMPLIFIER

For SSB, CW, RTTY
Maximun legal input
Full loading 80-10M
Rugged Eimac 3-1000Z
Dependable operation
Easy to load and tune
No flattopping with ALC
Distinguished console
Instant transmit
High efficiency circuit
Designed for safety
Fast band switching
Real signal impact

Price....$79500

READY TO OPERATEI

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

BTI AMATEUR DIVISION

Hafstrom Technical Products
4616 Santa Fe, San Diego, Ca. 92109

CONVENTION 69
ARRL NATIONAL
DES MOINES, IOWA

JUNE 20, 21, 22
P.0. Box 1051, 50311

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

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

Enjoy World renown TELREX performance, value
and durabilityl Send for PL68 tech. data and
pricing catalog, describing professionally engineered
communication antenna systems, rotator-selsyn-indi-
cator-systems, “Baluns”, 1.V. Kits, Towers, “"Mono-
Pole”, “Big-Berthas”, accessories, etc. etc.

Communication
SYSTEMS
SINCE 1921
ASBURY PARK, NEW JERSEY 07712, U.S.A.
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IMPORTANT NOTICE — doctor's orders: store
hours, Monday & Thursday 10:00 a.m. to
2:00 p.m., Saturday 9:30 a.m. to 2:00 p.m.
!f you wish to visit other hours, please advise
ALL DEVICES TESTED AND GUARANTEED in advance, by mail, or phone 312 S%4-4426.
o wtware s s JEAINGS tps U s, et
3 33 36 39 43 47 51 56 RAND NEV ) 00 .
6.2 6.8 78 8.2 91 10 1 12 B EW. 4/$65.00 $17.50 ea
13 15 16 18 20 22 24 27 AMPHENOL #10202-3, SPDT Co-Ax relay
VOLTS 100w to 2750 MC. Coil is 26v DC,
280 ohms. Takes 3 BNC. 4/$14.00 § 3.75 ea.
1 WATT-UNITS 30 MC IF Transformers
11 12 13 15 16 18 20 22 24 27 Set of 5 matched, removed from new
30 33 36 39 43 47 51 56 62 68 1P-274/ALA-10. 30 MC + 5 MC,
75 82 91 100 110 120 130 150 160 180 10 MC wide. (3 LBS) sets of 5
200 4/$11.50 $ 3.00 set
VOLTS MORE-MORE Variable Capacitors!
EFJ #1543, 19 to 488 pf, 2 KV,
PRICE: ALL UNITS 10% 4 for $1.00 ppd. 37w, 210 h, 4L | 4+ Y
5% 3 for $1.00 ppd. & 1Y/, threaded, for 14/ shafts.
(2 LBS). i 4/%$17.00 $ 4.50 ea.
EFJ #50H15, 4 to 50 pf, 11KV,
ALL ORDERS PROPERLY PACKED AND 1l sq. ceramic front plate.
PROMPTLY SHIPPED 12" w, 13%7 h, 157 | + 17 for
threaded 14/ shaft. (2 LBS).
PA. RESIDENTS ADD 6% PA. SALES TAX 4/%5.50 $ 1.50 ea.
EFJ} #149-611, dual, split stator,
M. WEINSCHENKER K3DPJ heavy silver plated, 6.5 to 55 pf/
PO Box 353 sec. 1 KV. On heavy ceramic
5642 base, 17 x " x 37, 1%, w,
Irwin, Pa. 1 1347 h, 37 | + Y%/ for threaded

147 shaft. (2 LBS). ... 4/$10.00 $ 2.75 ea.

NOW! NEW ACCURACY HAMMARLUND, dual, split stator, 31

to 250 pf/sec. 41, KV. 47 w,

21,1 h, 10447 | 11 for Y41
FOR YOUR RECEIVER WITH Shart. (6 1BS). | 4/5500 § 650 ea.

HAMMARLUND MCD-140M, dual,
split stator, 140 pf/sec. straight
line frequency. On heavy ce-

ramic base. 17 x 24/ x 37,

workable 147 w, 1%7 h, 3V | 4 Yy

unit that is easy to attach to most tube and transistor cali- & 17 threaded shafts. (3 LBS)

brators. Four wires connect the 1IC-3 Divider to your 100 4/$11.00 $ 3.00 ea.
KC calibrator to give 25KC Marks. Circuit board is only
4 inches square. Takes just minutes to hook up. Specify .
voltage: 3 to 200DC, 10 ma. (Lowest is best.) Don't B C Electronics

delay, send today for IC-3, $7.25 postpaid. Telephone 312 CAlumet 5-2235
2333 S. Michigan Ave. Chicago, lllinois 60616

Not a gadget, not a gimmick but a #

PAXITRONIX INC. BOX 1038 Boulder, Colo. 80302

’ NEW NEW NEW NEW NEW NEW NEW NEW NEW NEW NEW NEW NEW NEW NEW

= 7
U.S. Pats Pending Potted Center Phasor Nylon cord
Balun licensed by
Craft Electronics , ”[ ” RI‘ L
A New, Very high efficiency antenna from GUERILLA 2000 WATTS SSB VOICE 50 OHMS

° WARFARE TECHNOLOGY. Tuned for maximum effi- One man erection in minutes with no climbing, no

ciency on 75 M and 40 M phone bands. Highest other stuff needed but a rig. Inciudes 300’ Nyton

) cord. Only 314 Lbs, Easy to hang high & carry fast.
overall efficiency. Ffull length dipole on 75-two co Send for complete poop. LIMITED SUPPLY. $33.75
phased dipoles, with significant gain over a dipole

ppd; 1n reusable air drop bag.
antenna on 40 M. VSWR below 2:1 on 75 M and be-
low 1.5:1 on 40 M. 50 ft fead in, BALUN, antenna; DUSINA ENTERPRISES
Guerilta erection system, nylon cords & lead balls. e L@ -in 571 Orange Grove Ave.
1 man UP & on the air, 5 minutes; down in 3. In Melbourne, Fla. 32901
AIR DROP SEALED BAG with manuals, curves, etc. : | Potted Balun/Co Phasor

Lead
Balt

OOOOOJi

ELO

100%, Potted, with PL-259.
QEW NEW NEW NEW NEW NEW NEW

NEW NEW NEW NEW NEW NEW NEW
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MOTOR KITS

FOR THE HAND WINDERS
FITS ANY CRANK UP TOWER
COMPLETE WITH WATERPROOF MOTOR

$199.95
Without Motor $129 95
HYGAIN — MOSLEY — NEW-TRONICS
TRISTAO — MYLAR ROPE — TIMES COAX

Write for latest catalog

ANTENNA MART

BOX 7, RIPPEY, IOWA 50235
Telephone 2279

HIGHEST $ $ PAID FOR TUBES

@ 120 WEST 18th STREET

NEW YORK 10011 . 212-242-7400
Free Tube List

4 CQ de W2KUW N

BEST OFFER!!

Paid . vivvona. bor any pisce of sircraft or ground
radio units, alse test squipmaent. All types of tubes.
Particularly looking for 4.250 « 4.400 « 833A « 304TL
» 4CXI1000A + 4CXS000A ot al. 17L « 51X « 3I90A
« ARM *+ ORM + GRC « UPM = URM « USM unln

I\ TED DAMES CO., 310 Mickery $1.. Arlington, N.J. 07032

callbook

Radio Amateur
Emblems engraved
with your call letters.

[] Gold
[] Rhodium

$5.00 Ea,

call letters

$5.00 Ea.

All illustrations [ Gold
ore octual size.
[] Rhodium

N9 XY 2/ D call letters
B ‘ﬁ,a/ )Df,z ( $5.00 Ea.

Rush Order To: RADIO AMATEUR CALLBOOK, Inc.
Dept. E. 925 Sherwood Drive, Lake Bluff, IIl. 60044

l__-__'-"—__"-_"-__"-'---_____

o ————————————————— T ———————

¢ROM OFFERS

sTOCK!
A COMPLETE SELECTION OF ANTENNAS AND
BEAMS: BOTH FIXED STATION & MOBILE, PLUS
ALL ACCESSORIES .

sshshi W2AU BALUNS
onn® NEhsne“ WANTENN

ant gt

gpe“‘"‘ NEW-TRONIEE
”p’lﬂl HI.PAR H9ain

WE ALSO HANDLE
W2AU QUADS
7"“’4‘@0 CRANK-UP TOWERS
CHECK WITH US FOR YOUR REQUIREMENTS!
TIME PAYMENT PLAN AVAILABLE

WE MAINTAIN THE LARGEST STOCK OF USED
EQUIPMENT IN THE NORTHEAST
WRITE FOR LATEST COMPLETE LIST

Evans RADIO

BOX 893 CONCORD NH 03301
FONE 603-225-3358

ATV'ERS

For the largest US ATV magazine;
Technical reports & ATV directory
SEND $2 for a 1 year subscription

TO:
A5 MAGAZINE 50 Delong Ave.

©) HanresT

WESTERN N. Y. HAMFEST and VHF CONFERENCE
MAY §, 10, 11

Largest Hamfest Between Swampscott & Dayton

50 ACRES
ROUTE 1% ROCMESTER, N. ¥
Wrie for Iree copy of our pro
uocnlsrtn AMATELE RADIO Assocmlon

R \l! IIH N i IN i1

LIBERTY PAYS MORE!!

WILL BUY FOR CASH — ALL TYPES
Electron Tubes -  Semiconductors - Test Equipment
Military Electronic Equipment
Wire, wrile, phone collect! We pay freight on all purchases!
LIBERTY ELECTRONICS, INC.
548 Broadway, New York, N. Y. 10012

Phone: 212/925-6000
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RI13B. Commang recewer, 108132 mc AM, 9 tube, 2 uv senstivity. No

dial. We grve knob, turing graph, technecal dats. Needs powes supply &

eontrols as other Come NEW. Shpg wi. 7 itn 27.50
R22. Command recener 9401600 hc, with hnob and fumng graph &

technical dats. OK. grtd, tested, w/dats 3 Ibs 17.95

RIIA Modern QS'er 190550 KC. 85 Kc IF, no gl Brand new 12.95
wngd 1oer (0 8'er) 190550 ke, has dial, w/hnob & teeh

teed, tested, w/data. 9 ibs shpg wi 14.95

SP-G00-JX Recerver, 540 he 1o 54 mc, in cream pull cond 325.00
AN/ALRS. Tures 38 th ONE tuning u nchided
1o 60 cy (HA44) alsa new of like

275.00
LM-14 freg, meter | 2520 019, w/ser matched cabb & tech. dats

100% OK, grd. Shpg w1 195 fbs 57.50
TS-321 fieq. meter 20480 mc w/chant to sppiosch 0019, Tech data

100% OR, grtd Shpg w1 25 ibs 169.50

WANTED: GOOD LAB TEST EQUIPMENT & MIL. COMMUMIC
WE PROBABLY HAVE THE BEST INVENTORY OF GOOD LAB TEST EQUIPMENT IN
THE COUNTRY, BUT PLEASE DO NOT ASK FOR CATALDG! ASK FOR SPECIFIC
ITEMS OR WINDS OF ITEMS YOU NEED! WE ALSO BUY! WHAT DO YOU MAVE!

R. E. GOODHEART CO. INC.
Box 1220-HR, Beverly Hills, Calif. 90213

the permaflexkey

® both a twin lever & straight hand key
in & pivotiess 2 paddle design.

® gives instant choice of automatic
semi-automatic & straight hand keying.
® use directly with any transmitter or
through an electronic keyer.

® 8 amp. gold diffused silver contacts
adjust from 0-,060" & 5-50 grams,

® distinctive blue paddles are of
rugged G-10 fiberglass epoxy.

@ cabinet is 16 gauge polished chrome ]9

steal: 1.95" sq.x 3.75%, paddies 95 complets,

wxtend 1.25", weight app, | pound. ppd usa kean.
@ tilicone rubber c whability. send a check or m.o,
# 100£ US made & guaranteed for | yr.  sold by mall only

JomesResearch com ,dep't: HR- K
11schermerhorn st. m npn. 11201

LARGEST SELECTION in United States
AT LOWEST PRICES — 48 hr. delivery

Thousands of frequencies in
stock. Types include HC6/U, HC-
18/U, FT.241, FT-243, FT-171, etc.
SEND 10¢ for catalog with
asci!lalor circuits. Refunded on

first ord
CRYSTALS Ft 21?,?:!;,"?'..’,"'.“5'5;01

‘ol
For ALL Amatewr  Trans
mitters. Guarantesd for 4000

. L

ght,  Mest,
Wastherprool
resonant traps  For Movice end class radie

ennas with belter performance guaranieed
orn !Ion 40701510 meter bands, 54

. Send only 31.00 icash, ch,
r< “arrival o vand full prce for

mal and pay pasiman

festinn Elrcfromict Dept : Kearney, Nabe. 68847

ALL BAND TRAP ANTENNA !

we pav HIGHEST

PRICES FOR ELECTRON
TUBES AND SEMICONDUCTORS

H & L ASSOCIATES

ELIZABETHPORT INDUSTRIAL PARK
ELIZABETH, NEW JERSEY 07206
(201) 3514200

L

WHY

YOU SHOULD HAVE

W3KT

FORWARD YOUR QSLs TO DX STATIONS

W3IKT hus over eight yeors of experience in operat-
ing an outgoing QSL service.

W3KT hos forwarded well over a million QSls
during that time,

WI3IKTY forwarded over 250,000 QSLls in 1968 alone.

W3KT personally has 345 countries confirmed.

WIKT offers you o DELUXE service. All you have
to do is to fill in the card.

W3IKT considers your Q5L o personal message, and
sends it out PROMPTLY by FIRST CLASS mail.

WIKT keeps up-to-date files of stateside QSL man-
agers. When he sends cards to them he in-
cludes an SASE, and sends the replies to you
via your Q5L Bureau.

WIKT sends other cards to the proper QSL Bureaus,
or, where necessary, direct.

WI3KT sends out 30 CARDS PER DOLLAR, and it
is not necessary to send these all at the same
time, or if you prefer, he will forward your
@Q5Ls ot FOUR CENTS EACH.

W3KT charges NO MEMBERSHIP FEE.

TRY THIS SERVICE!
CAN THOUSANDS OF USERS BE WRONG?

W3KT QSL SERVICE

RD 1, Valley Hill Road Malvern, Pa, 19355

Radio Amateurs
Reference Library
of Maps and Atlas

WORLD PREFIX MAP — Full color, 40" x 28", shows
prefixes on each country DX zones, time zones,
cities, cross referenced tables postpaid $1.00

RADIO AMATEURS GREAT CIRCLE CHART OF THE
WORLD — from the center of the United States! Full
color, 30" x 25%, hsting Great Circle bearings in de-
grees for six major U.S. cities; Boston, Washington,
D.C., Miami, Sealtle, San Francisco & Los Angeles.

postpaid $1.00

RADIO AMATEURS MAF OF NORTH AMERICA! Full
color, 30" x 25" — includes Central America and the
Caribbean to the equator, showing call areas, zone
boundaries, prefixes and time zones, FCC frequency
chart, plus informative information on each of the 50
United States and other Countries postpaid $1.00

WORLD ATLAS — Only atlas compiled for radio ama
teurs. Packed with world-wide information — includes
11 maps, in 4 colors with zone boundaries and coun-
try prefixes on each map. Also includes a polar pro-
jection map of the world plus a map of the Antarctica
— a complete set of maps of the world. 20 pages.

size B3~ x 12* postpaid $2.00
Complete reference library of maps — set of 4 as listed
above . postpaid $3.00

See your !Iuﬂrll! dealer or order direct.

'R‘:Li{op RADID AMAT[I.IH Ilbon k -

( I]e t. E. 925 Sherwood Drive
BROCIVEE! ! Lake Bluff, 11l. 60044
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GOV'T - INDUSTRIAL - SURPLUS - BARGAINS

1000 MFD-TANTALUM CAPACITOR

Buy a brand new high capac-
itance Tanmtalum capacitor for
less than the price of an
equivalent aluminum foil unit.
You gain the advantages of
small size, high reliability,
infinite life, and high temperature oper-
ation. Don't let the Electrolytic Capac-
itor be the largest size and least
reliable component in the next home pro-

ject or replacement. Regular net price
of these wunits is $72.00. Brand new
Tantalum Capacitors:
1000 Mid @ S0

VDC-TC1000 $2.25 P.P.
400 Mfd @ 75

VDC-TC 400 $1.75 P.P.

750W ELECTRONIC LAMP DIMMER KIT
Enhances lighting effects, add versatility
and professional effects to general and
unigue lighting circuits with this solid
state dimmer kit. You can create
special lighting effects such as candle
light for dining, enterlaining, better
T.V. watching. Broadens control of
colored  lights, projectors, floodlights,
For 120V, 60 HZ and 750 watts
Incandescent lamps only, Kit

elc.
max.

| complete includes instructions and schem-

atic You must supply the housing

ELDKC $2.50 P.P.
P.P. = POSTAGE PAID

NOISE CANCELLING MICROPHONE KOILED CORDS |
Late Gov't issue. MXS51UR Cord extends from 117 to |
| noise cancelling  bandwidth 54",  The heavy stranded
limited carbon  microphone. conductors of these cords
Originally used on boom in makes them ideal as micro-
front of pilots helmet. This phone or telephone cords. -
microphone is excellent for Eliminate those tangled cords
use where communications must be main- that fray and wear out in a short time.
tained even at high ambient noise levels. Spade terminal and strain relief on one
Included is a schematic showing proper end as shown. KK 2 for $1.00 P.P.
way to bias microphone in transistor
circuits.  Also included is two tran- ggg:frgsgggg gfam,\
sistor amplifier circuit.  Capable of This camera uses Wollen-
driving speakers. Brand new and in saks finest F: 1.5 Oscillo
original packaging. Recent manufacture. Raptar lens. Fairchild Du-
At the outstanding low price of 2 mont net price  $760.00
for $1.00. NCM 2 for $S1.00 P.P, May be hand operated for
D.C. MULTI-VOLTAGE REGULATED single exposures.  Uses reg-
POWER SUPPLY KIT ular 35 mm film and will mount on
Here is a kit that should be received any 5-inch Oscilliscope.  Only a few
enthusiastically, because of its versa- available, so hurry.  D-295 $88.00 P.P.
tility and low price. We include in the ELECTRONIC MEGAPHONE KIT
kit the following items: 1) 1 each This kit contains all of the
Power Transformer with 2 windings 40 major electronic components
voits center tapped at 4 amperes, 2 to make a megaphone. In-
windings 24 volts center tapped at 4 cluded is a high quality
amperes. Primary is 115 VAC 60 cycles. M51UR noise cancelling mi-
2) 4 _ Power Transistors, 2N11378 crophone as described else-
3) 4 Zener diodes 10 wolts, 1 watt, where in this ad. A P.M., speaker four
4Y 2 Reference Zener [N429, 6 volts. transistors including a complimentary sym-
5) 2 Capacitors 2000 MFD, &5 wolts. metry output pair. You supply resistors
6) 4 1 Ampere rectifiers, BOO PIV. and capacitors from your scrap pile. Full
7) 4 Rectifier-Heat Sink assemblies 25 schematic and instructions included. |
amperes. 8) 4 Each trimpots 105v 1 walt. - ENMK-1 $4.50 P.P. |
With this kit we supply schematics
of dil‘fereﬂhl ﬂre«]nlalel::!l ahnd unregulated
supplies which can wilt with this [3
material. You can tailor the combination 4 Enfer ’ses
of windings you use to produce four or -dt

more different output voltages as you may

require for whatever you are building.

P.0. BOX 44, HATHORNE, MASS. 01937

Parslli(:uiar useful for stereo ﬂngsgfal&’i.;l; | :‘ SEND FOR OURFEEESRﬂ“uig‘ER%“ELALOG 68 pp. 25¢
KEEP UP TO WE PAY CASH FOR TUBES
LEWISPAUL ELECTRONICS INC.
DATE ON 303 W. Crescent Avenue
YOUR DXING Allendale, New Jersey 07401

A weekly magazine (16 to 24 pages each
week.

Current DX that's on the air, and info about
what's planned for the immediate future.
What's being heard by the boys. Etc.

FULL DX INFO EVERY WEEK.

Per year—Surface mail (they say most
1st class mail actually goes via air) $11.00

The DXERS Magazine, (W4BPD)
Route 1, Box 161-A,
Cordova, S.C. 20039

2 Elemenf

QUAD

FOR 10 - 15 - 20
The “JOGA QUAD" is rated 5t IKW AM and THW
Features & wngle feec line  Enjoy

PEP S5B
m b

ain and very low SWH ower the
mique  shape @liows  proper
pards 11 i n

PRODUCTOS JuﬁA

CALLE 50 X 45 NUM. 43
MERIDA, YUC., MEX.

FRIENDS
ABOUT .

TELL YOUR

ham _

.. radio
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The CAPROCK AMATEUR RADIO SOCIETY
of Lubbock, Texas, is pleased to announce
the availability of the South Plains Ama-
teur Directory which lists approximately
2000 amateurs in Texas, New Mexico,
and Oklahoma. The listings are arranged
by city. Price is $1.00, plus 10¢ postage
and handling. Write to C.A.R.S., P. O. Box

(s s {

li

1092, Lubbock, Texas 79408. C.A.R.S.

1
also makes available to other clubs and }
organizations a program to provide club
shirts and jackets on a quantity basis,
and trophies and plaques for your clubs
) awards program. Shirt designs are avail-

L able plain or fancy, mild or wild. For a
quote on prices, send to C.A.R.S. informa-
tion regarding type of shirt desired, color
or colors desired, lettering wanted on )
the shirts, and quantity desired. The
same applies to jackets.

design, send it along too.

If you have a

e s s { s {  {, w |

Thank you and happy hamming in 1969
— C.A.R.S.

e e e e e e e e e e e

CONVENTION 69
ARRL NATIONAL
DES MOINES, IOWA

JUNE 20, 21, 22
P.0. Box 1051, 50311

oscillator/monitor

® makes an sudible tons to meniter
the RF of any CW transmitter from
10Mw to | Kw & 100Ke to 1000Me,
using only an 8" pichup antenna.

® can be self-triggered for code

practice or the testing of wolid
state components and circuits.

® aids in tuning up & testing RF
oscillator and power circuits.
@ B transistor, 2 diode circuit,

tust leads, B" ant., & magnetic base.
® cabinet is 16 gauge black & clear
anodised aluminum, 3.4 « .3 x 1.2°
US made & guaranteed for | year.
JamesResearch comg ,i(dept HR-M
11 schermerhorn st

speaker, tone adjust, AA pancell, .I 4

ppd usa & can,
send a check or m.o.
sold by mail only

SURPLUS WANTED

ESUIPMENT WITH PREFIXES ARA, ARC, ARM,
N, APA, ASN, ASA, APN, APR, ARR, ASQ,
GRR, GRC, GRM, GPM, VRC, UPX, URA, URR,
URM, USM, UPM, SG, MD, PRM, PS
TM& TRM, TED, SPA, SRT, CU. COMMERCIAL
iPMENT BY ARC, BIRD, BOONTON, BENDIX,
COLLINS, MEASUREMENTS, H-P, NARDA, GR,
SPERRY, ETC.

TOP CASH DOLLAR PAID OR TRADE
WE STOCK NEW HAM GEAR
WRITE - WIRE - PHONE (B13) 722-1843
BILL SLEP, WAFHY

BLEF ELECTRONICS CO.
T417 WIGHWAY 301 W CLLENTON, FLOmIDA 13832 R
PHONE (1Y) 727 184)

4 o5
& A
o <%

You can be sure with Barry . . .
Fair dealing since 1938

Send lists of your unused TUBES,
Receivers, Semi-Conductors,
Vac. Variables, Test Equipment, etc.
No Quantity too Small.

No Quantity too Large.

. BARRY, W2LNI

BARRY ELECTRONICS
512 BROADWAY + NEW YORK, N. Y. 10012
212 - WA 5-7000

Write or Call now . .

92 april 1969

\\ GET YOUR NEW

ISSUES NOW!

Over 290,000 QTHs in
the U.S. edition $6.95

Over 140,000 QTHs ir
the DX edition $4.9%

NEW EDITION EVERY:
MARCH 1 — SEPT. 1
JUNE 1 — DEC. 1

These valuable EXTRA features included in both editions!

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

e Census of Radio Amateurs
throughout the world!

» Radio Amateurs’ License
Class!

s A.R.R.L. Phonetic Alphabet!
® Where To Buy!

e Great Circle Bearings!
World Prefix Map! « |nternational Postal

International Radio Information!
Amateur Prefixes  Plus much more!

See your favorite dealer or order direct (add 25¢ for mailing
in U.S., Possessions & Canada. Elsewhere add 50¢).

w‘:_:i:"R RADID AMMEURlleDk -

BROCHURE! & Dept. E. 925 Sherwood Drive

Lake Bluff, I11. 60044




JOHN MESHNA JR.

19 ALLERTON ST., LYNN, MASS. 01904

Customer pays all shipping
New catalog #69 now ready
Send 25¢ handling & postage charge.

$7,000 Remington Synchro Tape
machine, 8 level. Includes console
with punch mechanism, tape reader &
electric typewriter. You type what you
wish on plain copy paper, & at the
same time, the tape punch unit in
the console is making a duplicate on
punched tape. You feed the punched
tape into the reader section and out
of the typewriter comes an exact
duplicate of your original copy. At
the same time you can also make
another duplicate tape if desired.
Make up mailing lists on punched
tape or cards (punches tape or cards).
You can then make original typed
letters, etc., as many as you wish,
with only one typing . . . the punched
tape does the work. We offer the com-
plete machine: console with 8 level
punch, 8 level reader, Remington
electric typewriter. Removed in oper-
ating condition but due to the price,
we must sell them unchecked. Price
includes crating. $150.00

$10 TRANSISTOR IGNITION $10

Complete electronic 2 transistor dual igni-
tion system for cars, boats, trucks. Fully
wired harness, dual primary coil, instant
changeover from transistor to conventional
or back. Neg. ground, 6 or 12 volt system.
Complete with instructions, ready to install.
Original price $35, now only $10.00 ppd.

T e

(e

IC's are in abundance, but try and find
holders for them. We have them . . . flat
pack holder and TO-5 holder as shown
above. The TO-5 holder plugs into any 9
pin octal tube socket. These holders yield
an extra bonanza . . . they already have IC's
in them. Remove the IC’'s and solder your
own in place. So in addition to the holder,
you have some Fairchild & Sylvania IC's for
your grab bag. The price . . . only $2.00
the dozen . . . assort if you like. On the
flat pack holder, you solder your IC in
place and then have nice wide edges to
work with. Also the edge will fit snugly
into printed circuit sockets. We can supply
PC socket which you can cut in half and
the two halves will fit each end of the
above flat-pack holder. The printed circuit
board sockets are 25¢ each or 5 for $1.00.

INTEGRATED CIRCUITS
FAIRCHILD

711 Dual Comp. Amp., 2.00 ea, 12/20.00
926 JK Flip Flop, hi speed

923 (20MHz) 1.50 ea, 12/15.00
910 Dual 2-Input NOR, 1.50 ea, 12/15.00
914 Dual 2-Input gate, 1.00 ea, 12/10.00
Dual 4 Input logic gate

#1M5 . . 2/1.00
Diff. Amp. 12M2 1.00 ea, 12/10.00
#7M6 flat pak, w/schematic, 6NPN

transistors in package, 3/1.00

1.00 each or $10.00 dozen

Buffer . . ; ; 900
Dual Input Gate : 2903
JK Flip Flop ~r 923
Dual JK Flip Flop . 2923
Dual 2-Input Gate,

Dual Expander 1-914, 1-925
Dual 2-Input Gate Expander 925
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ABSOLUTELY

W-31

FREE STANDING
TOWER.

SUPPORTS 9 SQ. FT.
OF ANTENNA.

Shown with internal Ham M
rotator and 2" mast.

INCLUDES

* FREE: RIGID BASE
MOUNT

* PRE-DRILLED TOP
PLATE — For TB-2
thrust bearing.

* HIGH STRENGTH STEEL
TUBING LEGS. Solid
rod, “W’’ bracing.

¢ EASY MAINTENANCE —
No guys or house
brackets needed.

e RISES TO 51 FT.—

Nests down to
21 ft.

* HOT DIPPED
GALVANIZED AFTER
FABRICATION!

All welding by
certified welders,

IMMEDIATE DELIVERY

*393%

FREIGHT PREPAID INSIDE
CONTINENTAL U.S.A,

ri=Ex TOWER CORPORATION

7182 Rasmussen Ave., Visalla, Calif. 93277
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Antenng Mam ....iciviiinirinipisasismrsssess 89
Autovolt, INC. ..iiivacirassnsessassesanesanssiss T
B & F Enterprises .........ccoveeriavcinansiee 91
BC Electronics ............covvvvviuvnnnnnn... B8
Barry Electronics ..........ccvvevvvniciincnanns 92
Bob's Amateur Electronics . ..............c.c0o0. 76
B0 ivisinssstadesmidns paddasy sy raa cadhins 89
Collins Radio Co. ......iciviviaveiiesass Cover |
Comtec, Book Division .............covevnveees T8
Convention "898 ........cvivevvarniiavsssinssaes BT
Dames Co., Theodore E. .......ccovvienins B9
Dusina Enterprises ............vcosvevneaeacn.. 88
DXer's Magezine. ..i.ovovsverssvnsinsesiosssase 91
Electronic Applications Co. ...........qveeveee. BB
Essco . 82
Eimac Division of Varian ................ 5
Evans Radio .............0 R T DA ST .
Goodheart Co., Ine., R.E. ......coiiiivnnnnna.. 90
Gordon Co., Herbert W. . ceesesssss Cover 1l
H & L Associates ...........coocevnvnnnsnsenses 90
Hafstrom Technical Products ............ 87
Ham Radio Magazine ........ccccuoueeanns 80
Ham Shack, Th8 .....cocvvivriarririrenas ]
Hammarlund Manufacturing Co., Inc. .......... 43
Henry Radio Stores ... ......cciiieianiasannnsns 1
International Communications & Electronics, Inc. 73
International Crystal Mfg. Co., Inc. .......... . M
International Electronic Systems, Inc. .......... 95
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he GREAT NEW ONE

SWAN &
260

AC and DC Supplies
Built In!

3 Bands
260 Watts
$395 —

RECONDITIONED

LIKE NEW TRADE-IN EQUIPMENT

30 DAY PARTS AND LABOR GUARANTEE

i -
TR-106 & VFO ‘wg 00 ?“'_g,fo THAL #5158
R:100 19.00

2900 .}?U-] (s is)
AuTRONIC - 58.301 w/6m conv., 'm“"w.uux: \ B3

aye o/ pa |

saw Tooe SH-110A w/AC $319.00 Yenay
5158 $ 69.00 H&-10

CENTRAL
ELECTRONICS
Model "B~

§

(like new)
372 Clipreamp NATIONAL
(brand new) NC-270
HAMMARLUND NC-300
y 6 and 2 conv

s
oyt <1
§-u-u

Sensca VHF-1

HP-20

SB-200 (factory
wired) L 4

]

828 8 28

slicer
1G-A (20m.

P
e w

DRAKE

37
1-A HT-33A (Mod, B
28 w/28S AB-1)

1o w/speaker
SX-99 o

POLYCOM
PC-6
TECRAFT

£332 28
8888 88 8

T4X w/AC3
L4B (like new)
2NT

b3

Py g w/P26 AC _ $119.00 i
G77 wiAC CLEGG: (SQUIRE
& Mod. um):lt;;
G668 & 3 way 22'er P
supply 90'er 79.00

g 8 888888 885 |

EICO

753 w/T51AC
720

-2, T2

{4 mo. new) $875.00 723

$139.00
$ 45

HIGHEST TRADES! NO ONE ANYWHERE will beat our
deal! 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.
Master Card and General Electric revolving charge. Credit.

AMATEUR - WHOLESALE ELECTRONICS

A DIVISION OF
. _’.'_ = = . 5
([/#E2 &5 International Electronic Systems, Inc.
280 ARAGON AVENUE, CORAL GABLES, FLORIDA 33134
305-444-6206 Cable: “INTEL"” Export orders our specialty
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HﬂWAHD W. SAMS BOOKS FOR THE AMATEUR

Famous Editors & Engineers Books

NEW AND IMPORTANT

73 Dipole and Long-Wire Antennas
by Edward M. Noll. The first compendium
of virtually every type of wire antenna
used by amateurs, Includes dimensions,
configurations, and construction data for
73 types, plus appendices describing
construction and operation of noise
bridges and antenna line tuners, and data
on measuring resonant frequency, veloc-
ity factor, and SWR. 160 pages.

65071, 0nly....................54.50

Amateur Tests and Measurements
by Louis M. Dezettel, WSREZ. Shows how
to perform virtually all performance tests
on amateur transmitters, receivers, and
antennas, and how to make required ad-
justments. An invaluable book for the
amateur who wants to maintain top op-
erating efficiency. 192 pages.

OB072, 0NN ...50 5 b 0 B B ...$4.95

17TH EDITION OF THE FAMOUSE & E
Radio Handbook

Tells how 1o design, build, and
operate latest types of ama-
teur transmilters, receivers,
transceivers, and amplifiers.
Provides exlensive, simplitied
theory on practically every
phase of radio. All original
data, up-to- dals. tomplata B48 pages.

EE-167, only. . e e e e e A A A $12.95

Thu VHF Amauur
by Robert M. Brown, K2ZS5Q/W9HBF. Completely up-
dated handbook incorporating the finest material on
vital vhf subjects from the rare back issues of the
ftamous VHF Magazine, plus new data ol great interest
to both old and new vhi men. 160 pages.
EE-65060, only...... R

Commercial ﬂadlntllaphone License
Q&A Study Guide

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

EE-031, only..... a0 BT $6.95

Single Sideband: Theory and Practice
by Harry D. Hooton, WETYH. The one-source guide to
ssb, covering origin and principles, derivation of ssb
signals, carrier-suppression techniques, sideband se-
lection, and a complele analyals of ssb equipment. 388
pages. 'EE-350, only....... Vs we e a v ais e PG

Transistor Radio Handbook
by Donald L. Stoner, WETNS & Lester A. Earnshaw,
ZL1AAX. Covers the use of transistorized communica-
tions equip t for and cial app
tions. Provides simplified theory, plus practical con-
struction projects for solid-state equipment. 180 pages.
EE-044, only. . ......c... senesasnas R A . .$5.00

Amateur Radio Incentive Licensing Study Guide
Ky Robert M. Brown, K2Z5Q/W9HBF and Tom Kneitel,

2AES. Fully explains the new incentive licensing
which affects both newcomers and old-timers. Covers
all the new FCC Regulations and band allocations.
Includes sample exams for Novice, Technician, Con-
ditional, and General- Advanced- and Extra-Class licen-
sing. 160 pages. EE-050, only............ SRR - X ]

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

Q088D ORI . onvvisnssonnnnsysspssuaiaiyaness ...$3.95

General-Class Amateur License Handbook
by Howard S. Pyle, W7OE. A complete guide, including
typical FCC test questions and answers, to help you
prepare for the Technician, Conditional, or General-
Class radio exam. 144 pages. 20639, only.......$3.25

Amateur Radio SSB Guide

r Harry D. Hooton. Invaluable to anyone owning or
planning to buy ssb equipment. Explains basic princi-
ples and purpose of ssb transmission; analyzes in de-
lail the balanced modulation circuit and its application
in a typical transmitter. Includes schematics for build-
ing or troubleshooting ssb transmitters and receivers.
136 pages. 20829, only..........covvivrianinn &

Ham Antenna Construction Projects. Znd Ed.
by J. A. Stanley. The antennas described are either
homemade or represent major modifications of manu-
factured types. All designs are practical, and include
improved new versions of the Marconi, Yagi, and 8JK,
primarily for 10-500 watt PEP class rigs. 176 pages.
ROBSE, ORI . ivisinnesnsnminsrsnnssasnnsnsdnss $3.

Transistor Transmitters for the Amateur
by Donald L. Stoner, WETNS. Shows how to build solid-
state crystal checker/calibrator, low-power cw xmilter
and eight other transistorized projects. 128 pages.
BOMBD, OB i b S el i e Ry S e e b ..$3.25

Building Your Amateur Radio Novice Station
by Howard S. Pyle, W7OE. Provides complete, easy-to-
follow construclion details for building an inexpensive
transmitter and receiver, plus several valuable acces-
sory items, for Novice or Ganefal Class operation. 128
pages. 20050, only..

Amateur Radm Mnlulu Handbook

by Charles Caringella, WENJV. Provides complete
information for going mobile. Explains circuitry and
construction of commaercially built mobile amateur
equipment. Shows how to build mobile converters, trans-
mitters, transceivers, and modulators, etc. 176 pages.
20038, 0Nl icosarsnnirssssanasarnnsnssnanssys .50

Amateur Radio Construction Projects
by Charles Caringella, WENJV. Shows how to build

novice transmitters, converters, all-band phone-cw
transmitter, and others. Provides detailed, easy-to-
follow building and operating instructions. 136 pages.
20048, only. .l i i i e e et e R $3.25
OTHER POPULAR TITLES

Transislorized Amat Radio Projecls. 20570, ...$3.50
So You Wani to Be a Ham. 4th Ed. 20607........ 4.50
ABC's of Ham Radio, 3rd Ed. 206368............. 2.5
Pracll:ll Ham Radio Projects. 20042............ 2.95

tional Code Training Sy 20138....... 7.50
A Radio Ant 2nd Ed. 20611......... 3.85
101 Easy Ham Radio Projects. 20674............ 3.95

Order from any Electronic Parts Distributor, or
mail to Howard W, Sams & Co., Inc., Dept. HR-49
4300 W. 62nd St., Indianapolis, Ind. 46268

Send the following books: Nos

O Send FREE 1969 Sams Book Catalog

Name

] enclosed

PFLEALE FRINT

Address

|
I
I
|
I
|
I
|
|
I
I
I
|
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CW TRANSMITTERS

Or A Plea To Some Manufacturers
To Put Heft Back Into Their Products

Many amateurs are finding out that their
recently purchased sideband rigs fail to per-
form adequately on CW. Some, not liking
to operate with less than the best, confine
their time to SSB. Yet CW, as a mode of
communication, is hard to beat — and truly
can be a ham's “best friend.” This impasse
is logically a reflection of the fact that SSB
is what modern rigs_are designed to do best
— CW is something of an after-thought.

Yet the requirements of each mode, while
differing in.degree, are not that far apart —
if only ‘present day manufacturers would
enlarge the copper and steel content of their
power supplies. In the typical sideband rig
today the power transformer weighs between
814 -andv 11 pounds. Nonetheless, it is
expected to sustain up to 500 watts of PEP
input or 400 watts of CW input. Is it any
wonder, then, that your CW performance
leaves something to be desired?

This same problem is even easier to see
when it comes to RTTY operation with your
sideband rig. You simply can’t cope with
teletype. Your rig will either get too hot,
or you will have to operate with scarcely
any input at all. Manufacturers of commer-
cial gear were quick to recognize the advan-
tage of low duty cycle power requirements
of sideband. Marked reduction in cube,
weight, and portability were extolled as vir-
tues. Decent regulation and CW keying char-
acteristics were not considered important.

The plain fact stands that RTTY requires
nearly 1009, duty cycle, CW requires 459%,
and SSB requires only about 12%. Albeit,
we are not likely to repopularize AM on the
HF bands, yet CW is here to stay, and efforts
must be made to make Al more attractive.

My motivation for these words is two-
fold. First, to cause some engineers in the
throes of creating modern gear, to remember
that you can't get “somethin from nothin.”
And, second, to suggest that one expedient
answer is the tremendous amount of old
traded-in gear that exists in dealers’ stocks
— gear that really works and.is a, pleasure
to listen to and to operate. F'rinstance:

Collins 32Vv2 $175.00
Collins 32V3 . $225.00
B&W 5100 . $175.00
Johnsan Valiant | . $150.00
Johnson Valiant 11 . $250.00
Ranger | . $125.00
Ranger Il $225.00
Eico 720 $ 55.00

Now, these sets are known to possess excel-
lent reputations. You can pull out the modu-
lators if you don't want to use 10 meter
phone, and really start to enjoy CW. Natu-
rally, the gear has been checked out and is
guaranteed. Prices quoted are FOB Harvard,
Massachusetts. Please allow 2 weeks deliv-
ery via well-packed Railway Express.

Wouldn't you rather use this gear on CW
than listen to it on CB?

. HERBERT W. GORDON COMPANY

Harvard, Massachusetts 01451 e Telephone 617 — 456 — 3548
“Helping Hams to Help Themselves”



PRESENTING THE ALL NEW

AMECO PT

ALL BAND TRANSCEIVER
PREAMPLIFIER

= 6 THRU 160 METERS = FEEDS 2nd RECEIVER

Model PT, with built-in power supply, transfer relay, connecting
cables, wired and tested. Amateur Net . $49.95

= A frame grid pentode provides low noise figure with ability to handle strong signals,
greatly improving the sensitivity of the receiver section of a transceiver.

= A unique built-in transfer circuit enables the PT to by-pass itself while the transceiver
is transmitting. The PT also feeds the antenna input of a 2nd receiver as well as

muting it. AMECO

DIVISION OF AEROTRON, INC. = P. 0. BOX 6527 = RALEIGH, N. C. 27608

GSB 201 MK Il

10-80 METER LINEAR AMPLIFIER
...THE WORK HORSE

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

= Full wave solid state power supply.

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

= Plus many, many more features.

AMATEUR NET $375.00
Also available: GSB 201 MK_ Il — em-
Excaptionally compact—only ploys four type 811A economical triodes

. : for 1500 watt P.E.P. input.
814" high, 1254" wide and 17" deep—the
® "GSB 201 lends itself readily to table ~ AMATEUR NET $325.00

top mounting. See your favorite distributor
— Write for brochure

G‘ONSET-ANOTHER DIVISION OF AEROTRON, INCORPORATED

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