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there's a reason for the S/Line'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 75s-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. 



THE ZK-3..  . A SUCCESS 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 ,.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: Chicaao area: I John Richardt, W2WIY RI  Grass, W8PAL Bill ~ & o l d s ,  K92XD I 

EASY FINANCING DOWN OR TRADE-IN DOWN NO FINANCE CHARGE IF 
PAID IN  90 DAYS GOOD RECONDITIONED APPARATUS Nearly al l  makes & models. 

Our reconditioned equipment carries a 15 day trial, 9 0  day warranty and may be traded back 
within 90  days for full credit toward the purchase of NEW equipment. Write for bulletin. 

"Worltl's lhrgest Distributor of Amateur Radio Equipment" 
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ond look 
members. However I expect that we have 
been the biggest problem ourselves. I have 

How often do we hear that ham radio is be- been dumbfounded to meet would-be hams 

coming an old man's hobby? We aren't at- who have been unable to find any local help 

tracting youngsters into our ranks at the rate in obtaining a ticket and getting on the air. 

that we should; the total count in most lower Some have actually been turned away by 

license categories is actually dropping. We local hams and clubs. Unbelievable, but un- 

need young people in amateur radio for fortunately, true. 

many different reasons. Their enthusiasm and What can we do? Lead the way. Invite 

inquisitiveness have been responsible for those young neighbors over and show them 
much in the past and activities which tend to what it's all about; explain your equipment; 
fall to our younger colleagues have been very let them have a shot at the mike. Let them 
important in continuing government support. know that the welcome mat i s  always out 
Our hobby is well known as a technical train- and that they are really wanted in amateur 
ing ground and obviously the younger peo- radio. I f  YOU have a local club, talk UP a re- 

gain the most. If amateur training can cruiting and training program. You'll be the 

start future engineers and technicians on winner as YOU get some of the most enthusi- 

their way, we are all gainers. In times of astic rwmbers You ever had. 
=/ a=- " ' emergency the backlog of technically trained 

radio operators has always been an impor- 
tant national asset, but i f  this pool i s  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 I 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 

Left to right: WAGONZ, WN7LIX and KBTFL. 

The picture shows Buzz MacDonald, 
WN7LIX, being awarded a Mosley Tri-band 
beam by Jack Mosley, KDTFL, of Mosley Elec- 
tronics, Inc., and a Tri-Ex tower by Clyde 
Blyleven, WA60NZ, 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. 

Sltip Tenney, W2NLB 
Publisher 
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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 

3-5002 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 Qain of up to 20 in linear 
service. TWO will get YOU Listen !he bands. The out- 
standing signals come from Eimac 

two thousand. tubes. 
Swan's choice is your choice. 

Look for the eaui~ment featurina 
Eimac power tubks: For more info; 
mation on the outstanding 3-5002, 
or any other tube in Eimac's 
line for advanced trans- 
mitters, write Amateur @ 
Services Department or 1 

contact your nearest Varianl 
Eimac distributor. 
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heterodyne 

transmitting mixers 
for 

The two units to be described were de- 
signed primarily to get the average high- 

:: I frequency (80-10 meter) enthusiast off to a 
good start on the vhf bands with minimal 
cost and effort. They also provide interest- 

two meters 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 i s  sure to get 

Z: more out of his hobby than the purchaser 
d 2 of commercially available boxes. Collect 

All you need is an the necessary parts, put one or more of 

>, these units together with your own hands, 
s 

80- to 10-meter exciter 1 
r' 

0 

to participate .e a 
L 

in the fun 2 
eC 
- 
w 

on the vhf bands $ 
I- 
In 
d with these 
I 
2 transmitter converters 
E 

adjust them properly, and you're off with 
tremendous satisfaction to explore the ex- 
citing world above 50 MHz. 

Both units are of readily duplicated 
printed wiring board construction. Each i s  
capable of producing about one watt of 
ssb 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 hy accepting 7-MHz input 
and heterodyning it to the six-meter band. 

8 Q april 1969 



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. I t  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 

fig. 1. Typical hf/vhf 
rf switching system. 
Note that with the 
vhf converter output 

switched to receiver 
1, the high-frequen- 
cy antenna is auto- 
matically switched to 
the transceiver (re- 
ceiver 2) by S2. 

meter unit first and consider the two-meter stages use halves of a single 6UB. Oscilla- 

unit project later on 

station layout 

tor output at 43 MHz is lightly coupled to 

the buffer, which reduces pulling effects. 
The buffer operates straight through on 43 

Although many amateurs tend to con- MHz with its output capacitively coupled 

centrate on a single band and/or mode of to mixer grids. 

operation, there's much to be said for sta- Two 5763 pentodes operate as a push- 

tion versatility. With some foresight in sta- pull balanced mixer, heterodyning 43-MHz 
tion planning, the hflvhf enthusiast can oscillator injection with 7-MHz input for 

incorporate several bands and modes with an output at 50 MHz. Note that the 5763 
little difficulty, thus taking full advantage control grids are driven in  parallel, while 
of existing 80-10 meter gear and newly the plates are in push-pull. This cancels 
added equipment. Fig. 1 outlines a typ~cal the undesirable 43-MHz output product, be- 

combination hflvhf station, showing major cause in-phase plate currents are pro- 

rf paths and switching. While this block duced at each end of the balanced tank 

diagram is fundamental, i t  wi l l  aid the circuit. Output at 43 MHz would otherwise 



4 71 100 
0 + 210 V IREGI 

BIAS + PI0 v + m v  
* -1B V TRWSHlT 1 REG1 

LOCATED ON F(1L SIDE OF PC BOAR0 -145V STANDBY 

C1 32-pF variable (E. F. Johnson 160-110) r L5 4 turns no. 20 AWG, air wound, '12" diameter, 
1/8" long 

C2 10-pF butterfly (E. F. Johnson 160-211) 
RFC Ohmite 2-50 

L1 9 turns no. 24 AWG, close wound on '1," 
diameter slug-tuned form Xtal 43-MHz third overtone (International Crystal 

type FA5) 
L2 9 turns no. 20 AWG, air wound, '14'' diameter, 

3/8" long T1 toroidal transformer (sea fig. 3) 

L3, L4 7 turns no. 20 AWG, air wound, 'A" diameter, 
9/32" long 

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

be prevalent due to its proximity to the +300 V at 50 mA maximum. The +210 
output passband of the 50-MHz tuned V may be obtained from two series-con- 
circuit. nected 0 8 2  regulator tubes. Filament volt- 

Forty-meter excitation is applied in push- age i s  6.3 Vac at 1.95 amperes. Under 
pull to the 5763 cathodes. A miniature transmit conditions, mixer control-grid bias 
toroidal transformer with center-tapped must be held at -18 V and switched to 
secondary derives push-pull cathode drive -145 V for muting during receive or vox 
from the unbalanced link-coupled input. dropout periods. 
Shunt bypass capacitors of 220 pF from each 
5763 cathode provide a low-reactance 5Q-MHz mixer construction 
ground at both 43 and 50 MHz. These An etched circuit board measuring 4 by 
present a high reactance at 7-MHz and, 5 inches serves as a chassis for the six- 
therefore, have negligible effect on the meter unit.' It should be made from 1116- 
broadband toroid transformer input. The 
~ O - M H ~  output is link coupled from the 'Complete clrcult boards etched, solder-t~nned, and 

push-pull tank coil. d r~ l l ed  are available from Stafford Elertronics, 427 
So. Benbow Road, Greensboro, North Carolina. Order: 

High-vo'tage requirements are 6M-11 (six meters) and 2M-11 (two meters); prices: 

$210 V regulated at about 20 mA and $4.10 and $5.75 each respectively. 
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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 IN-inch 
holes, while the slug-tuned coil-form hole 
is 11164-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; L2, L3, L4 and L5 must be tight 
wound, using a mandrel of slightly less 
diameter than the coil size. A drill bi t  i s  
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- 
174lU is recommended for rf input and 
output connections to reduce stress on PC 
board copper strips. While this coax has 
adequate power capability, i t  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-pF 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 1116-inch thick PC board mounting, 
such as Cinch-Jones 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. 
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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 +210 V to oscillator 
and buffer amplifier stages through the 
100-ohm decoupling resistor. Quickly ad- 
just L l  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 NRNS ml p9 

6 TURNS M PI 
N3 

lo TURNS M 99 

fig. 5. Toroidnl input transformer for the 6-rn* 
transmitting converter. Both the primary and sec- 
ondary windings are wound around the full cimum- 
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. Tomid core is  Fermx- 
cube 4C4. 3/8" OD x 3/18" ID x 1/8" high. 

direction until the circuit just snaps into 
oscillation. 

Now connect the -18-volt bias, +210- 
volt screen, and +300-volt plate supplies 
to the 5763 mixer stage. A small plate 
current should be evident, measured in se- 
ries with the +300 volt supply line. Read- 
just buffer tank U 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. 

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 i s  available 
(and it usually 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. 

fig. 4. A 100-wdt pad for 7-MHz 
mixer drive. 25-ohm residon 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. 

12 april 1969 



09C111ArOR 4 7 M M  WUBLCR 9 4 M M  MIXER I44MHz 

L7 i;"M 
LB 

0 
*210 v + 3 m v  

REG 
BIAS 

-1BV mANs4iIT 
+ m v  

- M Y  ST- 

5 0  HHI 
IPAT7 "" jftjlj3 yu. f *  

63VAC 
*LOCATED ON FOIL SllX 

Cf PRINTED CIRCUIT B04RO 

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

C3 10-pF butterfly (E. F. Johnson 160-211) L9 

L1 8 turns no. 20 AWG Formvar, air wound, 
3/8" diameter, tightly wound (note posi- 
tion relative to L8 and L9 in photograph) L10 

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

L11 
L4, L5, L6 5 turns no. 16 AWG tinned copper wire, 

air wound, 3/8" diameter; turns spaced RFC 
one-half wire diameter 

Xtal 

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

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

2 turns no. 16 AWG tinned copper wire, 
air wound, 3/8" diameter; spaced 1 wire 
diameter 

9 turns no. 20 AWG Formver, close wound 
on %" diameter slug-tuned form, tapped 
3 turns from cold end 

2 turns no. 20 AWG on cold end of L1O 

Ohmite 2-144 

47-MHz third overtone (International Crys- 
tal type FA5) 

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, i t  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 i s  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, 
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which cancels both 50 MHz and third- 
overtone 150-MHz products from the mixer 
output. A link is provided for coupling 144- 
MHz output to antenna or linear am- 
plifier. 

Power supply requirements are similar to 
those of the six-meter unit, being +210 V 
regulated at only 8 mA, +300 V at about 

socket pin holes are 0.067-inch diameter. 
Holes for the three miniature variables are 
114-inch diameter. Drill an 11164-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, 

110 mA maximum, and 6.3 Vac at 1.94 
amperes. The same -18 VI-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 6-518 inches long. Again, 1116-inch 
thick epoxy glass, copperclad material is 
recommended. Ten 0.104-inch diameter 
holes are drilled along the edges for 
mounting parts, four on each side and one 
on each end. The crystal socket requires 
two additional 0.104-inch holes. Tube- 

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

Coils L4 through L9 are air wound, using 
wire diameter spacing between turns. L1, 
L2 and L3 are tight wound and secured 
with coil dope. Oscillator plate coil L1 i s  
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 i s  soldered directly across the 
slug-tuned coil-form end terminals. 

A short length of RG-174lU 50-ohm coax 
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may be used for the 50-MHz input connec- 
tion, but larger type RG-58/U i s  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 wi l l  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-MHz, 
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 wi l l  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 

$210 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 +300 V platelscreen 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 +210 and +300 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- 

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 platelscreen current 
should drop immediately to 4 or 5 mA. Re- 

ply 50-MHz drive, and observe 144-MHz 
output with a wavemeter held close to the 
5360 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-h1Hz drive applied, tune 
the stage for maximum output, using an 
in-line forward power meter. The two- 

meter unit will produce a reasonal>ly good 
a-m signal when driven directly by a 
Heath Sixer or equivalent. Connect the an- 
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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. I assembled a com- 

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

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 

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 A8, at +800 V plate, +210 V 
(regulated) screen, and about -22-V grid 
bias. Many simple 829B amplifier circuits 

are in vhf handbooks and magazine art- 

icles. A standard 3x5~10-inch chassis offers 

ample space for mounting the six-meter 

mixer and 829 output stage, while a 
3x5~13-inch chassis would nicely support a 

two-meter version. 
If eventual construction of both six- and 

two-meter mixer units i s  contemplated, a 

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

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 I 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 

I 
You can 

6 
LC 
QI 

ragchew all day long .: 
E 
0 
'C 

and let this 
d - 

solid-state system .S 
4 
U 

automatically 5 
0 

h identify .- 
U 
s 
e your station .- .: 
lA 

During the past year a number of people 

have offered ideas on the design of a C W  

code generator using transistors and logic 
circuits. There were two major drawbacks 

to the sy5tems proposed. First, i t  was not 
possible to program the C W  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 undesirahle characteristics and al- 

low anyone to  construct his own solid-state 

repeater identifier o r  C W  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 C W  code generation 

technique may skip down to  the part t i t led 
memory planes. 

basic chassis 
This is the main chassis of the unit 

shown in the photographs and in  fig. 1. I t  

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 JI and J2 are eight-pin octals 
that connect the repeater transmitter and 
command decoder.' K1 is a small 10k ohm 
sealed relay. 
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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 1engths.Vhe I k  
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 

sec:ions. 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 
the output wavetrain. Each of the boxes contains the simple transistor circuit shown. The length of the CW 

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 I k  ohm po- 

tentiometer controls the output level. Suf- 

ficient audio power is avatlable to drive 
almost anv transmitter. 

clock 
The clock (fig. 5) establishes the ten-rnin- 

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 423 and QZ4 and applied 

to the clock input. The clock divides the 

line frequency by 36,000 to produce one 
pulse evrry ten minute5 at point B. Ql8 I< 

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-minule 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 
provider the control. keying and audio functions. 

command froni the comm'~nd drcoder al- posed of Q7-Q10. This closes the relay, 

lows the clock to be synchronized from a which holds the transmitter on, and also 
remote station. provides the trigger pulse that starts the 

identification cycle. The one-second output 
access-control gate from the clock is used to flash the lamp on 

This circu~t i s  shown in fig. 6. The output the front panel at one-second intervals 

pulse, at ten-minutc intervals, drives Qlh, through 411-Q13. 
which turns on the relay timer/driver com- Point A i s  the takeoff for the one-second 

fig. 4. Audio oscillator and keying circuit. 
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pulses. 414  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. 

mechanical considerations 
Repeater equ~pment rcclulres a lot 

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

Inside view of the CW identifier showing the 
three plug-in cards on the left and power s u p  
ply to the right. The aluminum frame is made 
from do-it-yourself angle stock. BNC con- 
nectors am for audio and control functions. 

fig. 5. Clock for th. logic board derives its input from the 60-Hx line. Integmtmd circuits ere Fairchild 995859's 
although other IC's may be used; divide nt ios for each IC stag. am shown. 

I FI<> 6 

- 
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FIG 5 

Q 

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

mote area where access is usually time- 

consutning and bothersome. The environ- 

ment under which it operates i s  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 IlO-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- 

erator to test its range of temperature tol- 
erance, I 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 I could think 
of to make my identifier act up, something 

totally unanticipated forced me to go up 

to the site and get it for modificat~on. All- 

in-all, however, the problems were minor 

and quite easy to correct. The unit func- 

tions quite well now and should bc in ser- 
vice for a long time to come. 

references 
1. John Connor$, W6AYZ. "Am;rteur VHF FM Opera- 
tion," h.?m r . l<l io ,  June, 1968, 1, 32. 
2 "Key~ns  Speeds." R J ~ I O  Anldlel lr 's Hdndbook, 

AKRL, 1964 e d ~ t ~ o n ,  p. 253 .  
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to clip 

not to clip? 

That's the 

question- 

and here 

are some 

provocative answers 

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 

wi l l  increase the weaker voice compo- 

nents. It further shows that when these de- 

vices are not ~ ~ s e d  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 10 

other amateurs. Also, the article shows 

that i f  the peak power o f  ssb transmitters 

is l imited with speech clipping, the arna- 

teur regulations can be violated by exceed- 

ing the legal average input power limit. 

speech compression 
Years ago, an aviation engineer in  mi l i -  

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 o f  the voice wave. This range 

above the inherent c i ~ c u i t  noise normally 

is  necessary. 

Several decades ago the compandor 
wcs developed to recluce this limitation. 

The compandor compresses the audiody- 
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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- 

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. I t  often sounds like interfer- 
ence. 

fig. 1. Compander per- 
formance, showing cycle 
compression of peaks. 

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. Its benefits are small.l* 2, 

single sideband 
A peculiarity of ssb is that occasional 

peaks are generated. 1 9  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 i t  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 

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 i t  to prevent the accidental setting of 

the audio gain at a too-high level. 

A later study of groundlair communica- 

tions by the Naval Research Laboratory 

indicated aircraft radio sets were only 25 
percent intelligible on the average, and de- 

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 parts 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 i s  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, I was 

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

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- 
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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 i s  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 wil l 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 

to rise without voice modulation, clearly 
the compressor or clipper i s  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 I k W  
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 i s  modulating the transmitter 
heavily with noise. 

references 
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won't respond to transients (noise pulses 
"Why, hello Marilyn. Looks like you put on 

and shot noise, for example). If a com- a l i t t le weight. How are the kids? 
pressor or clipper causes the plate current Did  my fiva-band DXCC plaque arrive yet?" 
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a survey 
of high-frequency 

amateur 

With special emphasis 

on a new family 

antennas 

of antennas ;; 
X 
7 

that offers * 
5 superior performance z 
e' : and wideband operation 5 
r 

5 

Every amateur has different antenna 
needs, different facilities and a different 
pocketbook, so no one antenna w ~ l l  satis- 

fy everyone. Indeed, it i s  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 d~fferences between d~fferent 

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 rad~ate basically along 

one vector. Exceptions include the Mar- 

coni, the quad and the rhombic; these 
have low- to medium-grade two-vector 

radiat~on. Thc Bonadio quare-diagonal 

antenna radiates a high-grade two-vector 
wave. It does this by equally dividing the 
radiated energy into two identical mem- 

t~ers, 90" apart. Thr 8onad1o box-diag- 
onal antennas carry the 1dt.a one step further 
and div~de the energy into four equal rnem- 
hers 90" apart. 

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

* Thc Bonadio square-d~agonal antenna is pr(1tected 
by Ll. S.  Pattant 3,274,606. P ~ c c n t ~  are pcnd~ng on thc 

Hondd~o box~d~ago~ ia l  and cul~e-d~dgnnal antennas, 

Mr.  Bonadic~ h ~ s  nppl~ed fur a patent on the space- 
d ~ n ~ e n s ~ ~ ~ n  'incrnna Th~s protect, the Inventor agalnst 
Lonimerual ~ n l r ~ r i ~ c r n e n t  but does not prevent an 

amateur from bu i ld~ng onc for h ~ s  own use. Editor 
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ning of thc radiat~on patterns is waste- performance I've experienced with them. 

ful, but results do riot confirm this. On  The following reports are typical of the 

I x n d  openings and closings, in fact, the ones I receive when using Bonadio anten- 

extra wave vcctors of the transmitted nas, and suggest a number of unexplained 

energy appear to be associated with the factors. Just about all the aspects of my 

W2WLR and the latest model of the space-dimension antenne. 

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 to ac- 

cumulate with each additional iono- 
spheric hop. 

The performance of these antennas may 

he related to the three-dimensional na- 

ture of the ionosphere. The ionosphere 
appears to reflect two-vector waves with 

less fading and ahsorption than one-vec- 

tor waves; furthermore, it seems to reflect 

three-vector waves with less fading and 

absorption than waves arriving along two 

vectors. 

results 
How~ver ,  the main purpose of this art- 

icle i s  not to try ancl exi~lain how these 

antennas work, but rather to present the 

As you mad through this adicle you will note 
a number of unusual and even unorthodox 
uses of the words "vector" and "wave." 
This is because of the appamnt natum of 
these antennas. The author originally m- 
ferred to the radiation patterns as two- and 
three-dimensional, but all antenna patterns 
have vertical height and horizontal width 
and depth, so I pointed out that a three- 
dimensional radiation pattern Is not unique. 
The word "direction" could have been used, 
but many antennas am multi-directional or 
have several lobes, so this is not unique nor 
descriptive of what the author feels is hap- 
pening. Finally, after much discussion, the 
word "vector" was chosen because i t  means. 
"along a single line." Please bear i n  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 i t  to the an- 
tenna engineers and Mexwellian mathemati- 
cians to explaln why the performance is 
there. Editor 
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table 1. Detailed comparison of 18 differant high-frequency amateur antennas. 

type ground short long compara- sup- ground short use for feeder 
wave skip skip tive cost port system term cb, tv losses 

points fading fm, uhf 
etc. 

vertical excellant poor good medium 1 very very very low 
trap important poor poor 

good low 1 very very very low 
important poor poor 

vertical, vary Very J< %I ::= 9.0. poor 

fair high 1 very Very very low 
important poor poor 

0 discone excellent poor good medium 1 part of very very low 
system poor poor 

Marconi, good good 
long wire 

fair very 2 modest good good part of 
low system 

Windom fair 
single wire 

very 
good 

fair low 2 modest poor fair medium 

doublet, good 
coax fed 

fair low 2 none i f  poor very medium 
high up poor 

very 
good 

fair low very 
low 

doublet, poor 
open wire 
fed 

2 none if poor fair 
high up 

very 
good 

fair  OW low doublet, poor 
Windom 
feed 

2 none if poor fair 
high up 

very 
good 

fair medium 2 none if very poor low 
high up poor 

trap poor 
doublet 

very 
good 

inverted-V fair 
doublet 

fair low 1 none if good fair low 
high up 

very 
good 
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optimum tuning time to  pattern 
results on require- change polari- 

ments pattern zation 

several fixed - vertical 
narrow 
bands 

one band fixed - vertical 

one narrow special - vertical 
band loading 

ground anti- anti- type 
space QRM line 

not notch noise 
includ- ability 

ing guys 

ground no vertical none 
radials trap 

ground 
radials 

ground 
radials 

10:l fre- none - vertical circle 

quency 
range 

any fre- 
quency 
with tuner 

one band 

one narrow 
band 

any tuned 
band 

any tuned 
band 

medium hours mixed straight 
l ine 

no none vertical 
'/,-wave 

vertical, 
no none shortened 

and loadad 

no none discone 

no very Marconi, 
poor long wire 

simple hours horizontal straight no poor Windom 
line single wire 

none hours horizontal straight no fair doublet, 
l ine coax fed 

modest hours ,horizontal straight no fair doublet. 
line open wire 

fed 

modest hours horizontal straight no fair doublet, 
l ine Windom feed 

several fixed hours horizontal straight 
narrow line 
bands 

narrow band fixed hours mixed straight 
l ine 

no fair trap 
doublet 

no poor inverted-V 
doublet 
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table 1. Detailed comparison of 18 different high-frequency amateur antennas. 

type ground short long compara- sup- ground short use for feeder 
wave skip skip tive cost port system term cb, tv losses 

points fading fm, uhf 
etc. 

Yagi, good very excellent high 1 none poor very medium 
3 element poor poor 

quad, very poor excellent high 1 none very poor medium 
2 element good good 

I 
terminated fair poor 
rhombic 

Bonadio poor very 
square- good 
diagonal 

superior high 4 none good good very 

low 

good medium 2-4 none i f  very excellent very 

high up good low 

Bonadio fair excellent very high 4 none i f  excellent excellent very 
box- good high up low 
diagonal 

Bonadio excellent excellent excellent very 4 none i f  excellent axcellent very 
cube- high high up low 
diagonal 

Bonadio excellent excellent excellent very 3-6 none i f  superior excellent very 
space- high high up low 
dimension 

station and location are typical-140 
watts (a-m), located in a built-up resi- 
dential area, five-degree hil l toward Af- 
rica-so the exceptional reports I 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." 

ZEIBP, 26 September 1967, "You're on a 
par with any stateside signal in the last 
hour." 

ZS6E6, 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." And on 5 October 
1967, "First W2 heard this afternoon. There 
are no Americans; the band i s  no good 
at all. You're 4 and 6." 

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



optimum 
nsults on 

tuning time to pattern ground anti- anti- type 

require- change polari- space QRM line 

ments pattern ration not notch noise 
includ- ability 

ing guys 

single band fixed seconds vartical or depends on excellent excellent 3-element 
horizontal support Yagi 

single band fixed seconds mixed depends on excellent excellent 2-element 
support quad 

3:l f n -  fixed 
quency 
range 

mixed diamond no fair terminated 
acreage rhombic 

all above special immediete vertical or large poor good Bonadio 
half-wave tuner horizontal square- 
resonance diagonal 

all above special immediate mixed large 
half-wave tuner 
resonance 

all above special immediate vertical or large 
half-wave tuner horizontal 
resonance 

poor good Bonadio 
box- 
diagonal 

poor good Bonadio 
cube- 
diagonal 

all above special immediate vertical or large good VeV Bonsdio 
half-wave tuner horizontal good space- 
resonance dimension 

F3EA, 17 October 1967, "Your signal i s  one 
of the very best I can hear on the band; 
very little QSB." 

G30S1, 20 October 1967, "When I heard 
you calling 'CQ DX,' you were the strongest 
on the band, but there i s  an ssb stronger." 

ZSIJH, 24 October 1967, while in  a four- 
continent roundtable with G3HCU and the 
late ZLZUD, "This evening there i s  fading 
on all signals, but not on your signal, 
George." 

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:l 
power ratio or more than four S-units. I 

'And this does not include the theoretical 9-dB gain 
offered by single sideband. 
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VERTICAL I>C CP 

TUNING UNIT 

fig. 1. The square-diagonal antenna. The switching 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 layed out 

along the diagonals of an imaginary 

square. It can be mounted in  the horizon- 

tal plane on four supports or in  the verti- 

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 

operat~on 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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pl!q NNlNG UNV 

fig. 2. The box-diagonal antenna. The switching mlay and tuning unit am the same as fig. 2. 

The L1-C1 tuned circuit i s  grid dipped 
to the middle of the band before the coax 
cable i s  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. I f  L1 is closely coupled to L2 and L3, 
an swr of 1:l is an indication that the proper 
LC ratios have been used. 

Box-diagonal antenna. 

\ 
box-diagonal antenna 

The box-diagonal antenna shown in 
fig. 2 i s  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 
the square-diagonal. The length of each 
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fig. 3. The cube-diagonal antenna. The element ends are located at the corners of an imaginary cube. 

of the eight elements i s  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 

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 i s  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- 

lay 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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SWITCHING UNIT* 
r_._.___.-_._ _-----  ---  

WEN-WIRE FEEDLINE 

TUNING UNIT 

SWITCHES 
WSIT1ON TRANSFERRED 

fig. 4. The space-dimension antenna; high performance with three support masts. 

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 whilc 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 

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 i s  just a 

sample of the kinds of data that are 
needed. Construction of the antennas 

themselves i s  not difficult, although the 
complex switches and high-power-factor 
antenna tuners must be used for proper 
performance. Look for complete construc- 
tion detail5 in ham radio soon. 

ham radio 
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new solid-state 
camera 

and monitor 
for 

slow-scan television 

w 

c V 4  solid-state designs 5 g 
5 -z 
6 2 

from Canada z y  
6: a:, use sampling techniques s m  

GO 
to provide E~ 

Z $  
slow-scan pictures " s! 

"i g with fast-scan cameras ,S 
c a " t 

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. 
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In 1957, Cop MacDonald, now WADNLQ, 
became intrigued with the possibility of 
using a slow-scan technique for image 
transmission by radio. This method in- 
volves the use of television-type pickup 
and reproduction devices with slow scan- 
ning rates to produce narrow bandwidth 
video signals. In September, 1957, he 
started the design and construction of a 
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- 

Along with WAUNLQ, Don Miller, 
W9NTP, I .  A. Plowman, GSAST, Louis I. 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 

The authors via slow scan: Doug Watson. . . and Syd Home, VEBEGO 

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

era" could be plugged into the microphone authorize narrow-band picture transmis- 
jack of the ssb transmitter and a "moni- sion in the lower frequency amateur 
tor" plugged into the headphone jack of hands; this was eventually adopted effec- 

the receiver to convert a modern amateur tive August 30, 1968. The slow-scan fre- 
radio rig into a two-way picture trans- quency allocations for the United States 
mission facility. and Canada* are listed in table 1. 

Syd Horne, VE3EG0, built the camera 
and monitor described by Copthorne Mac- 
Donald in QST.6.' After many months of 
work and planning, he exchanged pictures 
across the Atlantic for the first time with 

Art Backman, SMOBUO, in Stockholm.' Rut 
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 21.1 00-21.450 MHz 

28.500-29.700 MHz 28.500-29.700 MHz 28.100-29.700 MHz 

1. Allocations limited to Advanced and Extra-class seg- 
ments of the bands below 28 MHz. 

2. Subject to revision on March 31, 1960. 

be obtained from the licensing authorities 
in both countries to transmit sstv. 

While operating with this equipment, 
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 i n  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 II 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. 

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. 

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

Tuesdays 2000 EST or EDT 3.740 MHz Jack Barlow, VE3PW 

Thursdays 2000 EST or EDT 14.180 MHz1 Syd Horne, VE3EGO 

Saturdays 1900 GMT 14.230 MHz Don Miller, WSNTP 

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 i s  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:l. The operating advantages of this 
feature are obvious. 
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Preliminary tests with the camera oper- operation is the optical focusing of the 
ating into a ssb transmitter drew the de- lens. 
signers' attention to the danger of allowing 

the frequency-modulated subcarrier to exceed the monitor 
2400 Hz. The filters of the transmitter A magnetically focused and deflected 
wouldn't pas5 the higher frequencies, and five-inch cathode-ray tube with a P7 
the apparent signal dropout caused high- phosphor was selected for the monitor 
lights to register as black on the receiving (5FP7). This carries a number of advan- 

Solid-state sampling slow-scan television monitor. 

monitor; signal dropout also interfered 
with line and frame synchronization. A 
circuit was designed to defect frequency 

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 switch 

so that its accuracy can be checked pe- 

riodically. 
The camera consists of two units 

each 3'/2x7x8'/z inches. All dc voltages are 
regulated to minimize troubles clue to 

hum and noise and line voltage changes. 

The only adjustment normally required in  

tages for the solid-state approach as 
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. 

In addition, magnetically-focused tubes 
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 1:l 

Line frequency 15 per sec 

Frame repetition rate 1 per 8 sec 

Horizontal sync 1200 Hz for 5 millisec 

Vertical sync 1200 Hz for 30 millisec 

White frequency 2300 Hz 

Black frequency 1500 Hz 

Total bandwidth required 1100 Hz 

regulated 6-kV supply that effectively cured 

these ailments was incorporated in the 

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- 

Unfortunately, i t  is impossible for the authors to 
provide more circu~t or constructional particulars on 
the sampling camera and monitor until the proprie- 
tary designs of the Northern Electric Company are 
adequately protected. Hopefully they wi l l  be able to 
present the complete schematic and construction de- 

tails as soon as the patent applications are filed. 
Editor 

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 i s  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 6x14~12 

inches. 

summary 
It i s  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-rt 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 
matching speaker. 

See your 
Hammarlund dealer 
for full details. 

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

MODEL Ha-1lOA-VHF 
11 tube dual conversion. 
range recelver. TWO to 18 
in seven bands - all buill 

MODEL Ha-1ISA - Ten tube dual conversion , ., 
I 

coverage recelver. 540 KHz to 30 MHz 

t in live bands. lealuring exclusive 
crystal and slot filter select~vity. 

MODEL Ha-18OA 
Ten to 164 meters in a superlative 
17-tube triple conversion general 
coverage recefver with llnear product 
detector, selectable sideband, and 
vernter IF passband tunlng for 
unequaled SSB reception. 

BRAND NEW MODEL Ha-200 
Versatrle general coverage receiver, 
540 KHz to 30 MHz In live bands. 
expanded ham bandspread. SSB 
Product detector. variable B.F.O.. 
Zener diode regulatmn lor superb 
Stabil~ty. 

HO-18OA HO-200 
MODEL na-m 

extra wide 
;O meters 
~ n !  

I general 

The transceiver which incorporatp* "" 
a general coverage receiver. .-- I Five-watts on CB or 10-meten in 6 

P- -. \ 
crystal-controlled transmitter 
channels. Plus 540 KHz to 30 MHz 
and ham bandspread. 

MODEL Ha-215 
All solid-state communications 
receiver. Unequalled sensitivity. 
selectivity and stability on 10. 15.20. 
40 and 80 meters. Provision for 13 
add1tlonal2W KHz segments for 
general coverage adaptab~l~ty with 
comrnunlcattons receiver qualtty. 

HRmmRRLUND 
Manufacturing Company Incorporated @ F S I , , I , I , S I ~ O , /  1910 

A s u b s ~ d r a r y  of Electronrc Asststance Corporal ron 

73-88 Hamrnarlund Drlve. Mars HIII. Norlh Carolina 28754 
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For The Experimenter! 
International EX Crystal & EX Kits 

OSCILLATOR / RF MIXER / RF AMPLIFIER / POWER AMPLIFIER 

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

MXX-1 Transistor RF Mixer 53-5O L o K i t 3 t o 2 0 M H z  
A single tuned circuit intended for signal con- ~i  it 20 to 170 
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 Amplifier $3.75 

Lo Kit 3 to 20 MHz A single tuned output arnpl~fier designed to 
Hi Kit 20 to 170 MHz follow the OX oscillator. Outputs up to 200 mw 

(Specify when ordering) can be obtained depending on the frequency 
and voltage. Amplifier can be amplitude rnodu- 
lated for low power communication. Frequency 

SAX-1 range 3,000 to 30,000 KHz. 

BAX-1 Broadband Amplifier $3.75 
General purpose u n ~ l  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, Ideal for SWL, Experimenter or 
Amateur. 

Wrire lor cornplcre cafelog. 

INTERNAT1 ONAL 

'G2' 
CRYSTAL MFG. CO., INC. 
10 NO LEE O K L A  CITY OKLA 73102 
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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 
weep all over his bagels. 

The blocking oscillator is deliberately 
designed to produce nonsinusoidal wave- 

forms; it usually produces pulses whose 

duration is short compared to pulse pe- 

riod (i.e., time between each pulse plus 

pulsc length). While most oscillators are 

designed to have as low a feedhack factor 

as poss~hle (and yet remain self-starting), 

thc l~locking oscillator has a very large feed- 

hack factor. This, in combination with a 
low-Q tuned circuit, causes oscillations to 
I ~ u i l d  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 hlocking oscillator is not tuned cxcept 
hy stray capacitance, which usually assures 
thc low-Q requirement. 
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how they work 
Two forms of the blocking oscillator are 

in  common use. The first is similar to the 
tuned-plate, tuned-grid or tickler-feed-back 
type oscillator. This is also shown in 
fig. 1. Of course, there i s  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- 

pacitance is used for tuning, the Colpitts 

form of circuit is not ordinarily used for 

blocking oscillators. 

In fig. 3 i s  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 
whose repetition rate i s  primarily depen- 
dent on the time constant, RC. A detailed 

formulation of the design factors and 

their interrelation is given in reference 1. 

Table 1 is a listing of the pulse trans- 

formers, recommended for blocking oscil- 
lator service, made by one transformer 

rnanufacturer.2 Note that pulse length in- 

eN-p-' P m m  NO. FERRITE 24 OIA WIRE POT . WWNO I7mm CCWE LO ON 

IMRT OF KIT AVIILMLE 
F W  RED JOHNSON 
ELECTRONWJ 

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

creases with collector-winding inductance. 

Similar transformers are also manufac- 

tured by United Transformer Company 

and others. The turns ratio of the primary 

fig. 1. Single-swing 
blocking oscillator CONWCTlffi 

TIME 

waveforms are shown +ECC 

in A. The circuit in 

is a solid-state Co'LE'roR KILTAOE .+- 
tickler-feedback 
blocking oscillator o 

circuit. 

mrwr PULSE o 

CUTOFF 
BASE VOLTAGE 

CIRCUIT 

fig. 2. Hartley +Ecc 

blocking oscillator 
circuit. I (collector) winding to secondary (base) 

winding is usually between 3 to 1 and 5 
to 1. Linville3 has shown that, for bipolar 

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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signed for switching, but such fet's are A circuit related to the blocking oscil- 
usually fairly expensive. The TIS34 (Texas lator is shown in fig. 8. This circuit 
Instruments) costs less than a dollar and achieves the phase shift required for os- 

has an rd,(,,, of only about 200 ohms, cillation by means of a delay line. The 
and so this was the choice for fig. 4. The waveform produced is a nearly square 
TIS34 is normally used for vhf rf amplifier wave, whose period is twice that of the 

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 i s  
not free-running, but used as a one-shot. 
That is, the blocking oscillator produces 
one pulse for each trigger input. The cir- 
cuit of fig. 6, by the way, is that recom- 
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- 
ing oscillator producing 100-ns pulses. 
Yes, friends, discrete circuits can be small, 
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.) 

fig. 7. Miniature blocking oscll- 
lator circuit using a Motorola 
Micro-1 transistor; completed cir- 
cuit is shown in the photo. 

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

fig. 9. Blocking oscillator used 
in a high-voltage Geiger-counter 
power supply. 

Ib  
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delay line. Since the ratio of pulse length 
to period is always fixed at ' 1 2 ,  this cir- 
cuit i s  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. 

R23 R24 R 25 
dPM BZY 4.7Y 

FOR SPKR 
RECEPTDN 

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

fig. 10. High-voltage Geiger-counter 
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 i s  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 i s  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-oscillat'or- 
type dc-to-dc converters are contained in 
references 4, 5 and 6. 

creases the pulse rate of the blocking 0s-  

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. H. Electronic siren using a 
blocking oscillator; transistor a2 is 
the audio amplifier. 

references 

1. "Handbook of Selected Semiconductor Circuits," 

Buships NObsr 73231, pp. 6-18 to 6-21 and 6-66 to 6-71. 

2 .  Pulse Engineering Catalog 206, 1967, pp. 11-14. 

3. J. Linville and R. Mattson, "Junction Transistor 
Blocking Osc~llators," Proceedrngs of the IRE, No- 

vember, 1955, pp. 1632-8. 
4. "Transistors and Semiconductor Diodes," RCA 
SCD-IOBA, 1957, p. 31. 
5.  "Medium Power Germanium Transistor Power 
Supply Circuits," Texas Instruments SC-7034, October, 
1960. 

Another interesting use of the blocking 6. H. Olson, ( 'A Self-Regulating DC to DC Con- " - 
oscillator is in electronic such a verter.'' 73 Magazine, M ~ Y ,  1966, p. 46. 

circuit is shown in fig. When SW1 is 
7. "Hobby-Exper~menter Projects Handbook," Mo- 
torola H E P  400. 

C2 charges through R3, increasing 8. "Motorola Semiconductor Circuits Manual." 
the available base voltage of a blocking Motorola, 1964, pp. 7-31 through 7-34. 

oscillator. This increasing voltage in- ham radio 
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an economy 
six-meter 

cubical quad 

I 
M y  first exposure to cubical quad antennas 
was right after World War 11. A local 

Here is 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 

a directional antenna three-element yagi. I built a quad also, - 
then, but it didn't last long. I used a rather 

m can build t.? heavy wood and some dime-store shelf 
0 5 brackets; a Southern Indiana wind took * 2 care of it a few weeks after I put it up. 

for One buck g Then I went back to ya~is. , - , - 
.r 
2 After several years and as many moves 

dB of gain $2 around the country, I finally settled in 
California, and I began to think seriously 
about the best antenna performance I 

$5 could get for the least amount of money - L 
r o and labor. The quad won, and I must say 

Bill Orr's book1 had a lot to do with it. 

. The six-meter quad I'm using now per- 
2 5 forms excellently and cost me about one 
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dollar per dB of gain. That's five dollars. 
If I 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 I 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. 

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- 

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 '/?-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 recomniend 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 I 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 i t  doesn't 

stretch. Another substitute i s  Sears' electric 



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, i t  should be easy to force 
fit the wood into the plastic crossarms 
I'm a great believer in epoxy. Although I 

didn't use a wooden boom, i t  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. 

Dril l 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 314- 
inch diameter dowel into the element sup- 

table 1. Material for the economy 8-meter quad. 

Part material 

elements no. 18 copperclad steel, 
or no. 12 AWG enamelled 
wire, hard drawn 

element supports plastic water pipe. 41-inch 
long by '11-inch 

crossarms plastic water pipe "side 
outlet cross" 

boom galvanized steel water 
pipe. 24-inch long by '1%- 
inch diameter (see text) 

stiffener wood dowal, one-foot long 
by 3/4-inch diameter 

hardware egg insulators (2 each); 
Fahenstock clips (2 each); 
6-32 cadmium-plated ma- 
chine screw (1 each); flat 
washer (1 each); lock nut 
(1 each) 

0 

Attaching the wire elements 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 

quantity 

50 feet 

8 each 

2 each 

1 each 

8 each 

suggested source or manufacturer 

Junk box. (Alternate: Sears, Roe- 
buck no. 18 electric fence wire; farm 
catalogue.) 

Lascopipe '11-inch PVC 1220 or 
equivalent. 

E/Tronics, 7300 Worthington Drive, 
North Highlands, California 95660 
Part no. 1764-1; $4.00 for five cross- 
arms. 

Local hardware or plumbing supply 
(also see under "stiffener" below). 

Mop handle, sanded and varnished 
(use marine spar varnish or epoxy). 

Local hardware supply (also see 
text). 
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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 vie* 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. Re 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 insirlator 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 S-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, 1 
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, W6SAI. "All About Cubical Quads," 
Radio Publications, Wilton, Conn., 1959. 
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The fog lifted early that morning of 12 
May 1906. A young Navy Chief Radioman, 
R. 6. 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 car-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 offic~ally 
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. 
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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. 
Then's a hot-wire am- 
meter on the wail in 
back of the oscillation 
transformer; the glass- 
insulated transmitting 
capacitor is below. 

the century to World War II, 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 guard band. 
(Split phones, you know.) 

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

tell some of you youngsters with your solid- bug would hang up on the dots, but Chief 
state receivers and strip-line devices about Stuart, at TL, couldn't tell the difference 
these radio operators in the early days of because the shipboard transmitter was be- 
wireless. ing worked by a radio operator. It would 

have been great to use a mike and talk 
the pioneers his message. Then he could have used 

A commercial radio operator working that bug hand to pour his coffee and light 
in the maritime service, from the turn of his cigarette with the other. Yes, those fel- 
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lows were somewhat handicapped in those with a doorbell clapper. This marvelous 
days. But they were radio operators.. . device would then uncohere the silver fil- 

As I said, all was gone when Chief ings so the detector would receive again. 
Stuart told his story, as were most of the It was a pretty slow business. 
operators. S i  Slocum, W6jH, passed away Other detectors were the magnetic de- 
a few years ago, as did Chief Stuart. A tector, (which had to be rcwound ever so 
few of the early operators are still around, 
though. One is Fred Nickel, W6CKZ, and 

In  the early days, amateurs often worked 
Ellev W. USNR (Ret.) Naval and commemial stations. Gene Skin- 

as a young Lieutenant in the USNR, wrote ner used this station i n  San Diego in 1969 
"Elements of Radio Telegraphy." under the call "ES" to contact Navy ships 

in Magdalena Bay 500 miles away. 

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 
NPB 
NPC 
NPD 
NPE 
NPF 
NPQ 
NPH 
NPI 
NPJ 
NPK 
NPL 
NPM 
NPN 
NPO 
NPP 
NPQ 
NPR 
NPS 
NPT 
NPU 
NPV 
NPW 
NPX 
NPY 
NPZ 

Cordova, Alaska 
Sitka, Alaska 
Bremerton, Washington 
Tatoosh Islend, Washington 
Nodh Head, Washington 
Cape Blanco, Oregon 
Mare Island, California 
Vladivostok, Siberia (temporary) 
Farallon Islands, California 
Balboa, Canal Zone 
Pt. Arguallo. California 
Pt. Loma, California 
Pearl Harbor, Hawaii 
Guam 
Cavite, Philippines 
Peking, China 
St. Paul, Alaska 
Dutch Harbor. Alaska 
Kodiak Island. Alaska 
Olongapo, Philippines 
Tutuila, Samoa 
Seward, Alaska 
Eureka, California 
San Pedro, Californla 
St. George, Alaska 
Puget Sound. Washington 

often), the galena, silicon, or carborun- 
dum. After every message the galena 
would become desensitized because of the 
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 

The cal l  le t ten of Naval stations at yet an eerlier of the midwatch operator, who had iust 
period were: 

arrived at the station, after winding his 
T A Cape Blanco, Oregon 
TD Tatoosh Island, Washington way up the muddy canyon road in a horse 

TE ~ o r t h  Head, Oregon and buggy. He'd probably been on liberty 
TG Mare Island, California down in the small community of Roseville 
TH Farallon Islands. California where he'd had a few beers. ' ~ e  was shak- 
T I  Goat Island, California 
TJ Pt. Aguello, California 

ing so badly from the effects of the beer 

TL (also TM)Pt. Lome, California and cold that he wasn't in any condition 
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to fuss around with anv 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 would 
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. 

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 

Joo Hsllock. WIYA. 
Podland's nor-retired 
FCC inspector standing 
on top of the 604-foot 
NPL tower In 1916. 

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 US5 
Connecticut were soon forgotten as the 
station later was busy with its growing 
traffic, or was sending news from the San 

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 Cough, K6Aj, 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. 
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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 LfC factors and related 
components. 

The result is a circuit that wi l l  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 

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. 

,001 

ME Y 

circuit is tuned to 14 MHz. This is in- 
cluded here only for practical purposes. 
The tiny transmitter can be put on the 
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 a more elaborate 
output stage is added. 

ham radio 
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New 500-Watt &Bander from NRCl 
You can't buy a more potent package than the new NRCl 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! 

500-Watt PEP input on SSB, grid-block Rugged heavy-duty 6LQ6's. 
keying on CW and compatible AM 
operation. Crystal-controlled premixing with single 

VFO for effective frequency stability, plus 
Receive vernier, with tuning range identical calibration rate on all bands. 
greater than -c 3kHz. Crystal lattice filter for high sideband 
Separate product and AM detection. suppression on transmit, and rejection of 

adjacent-channel QRM on receive . . . 
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. 

I AC-500 power supply available Great things are happening at NRCl 

RADIO COMPANY, INC. 
St., Melrose, Mass. 02176 

617-662-7700 TWX: 61 7-665-5032 

@ 1969. National Radio Company. Inc International marketlng through. Ad Aurisma. Im., 85 Broad Street. New York. New York 1- 

april 1969 m 59 



Conservatively rated at 500 watts PEP on all bands SPECIFICATIONS: Maximum input: 500 W PEP 
80  through 10 the FT dx 400 combines high SSB. 440 W CW, 125 W AM. Sensitivity: 0.5 uv. 
power with the hottest receiving section of any S/N 20 db. Selectivity: 2.3 KHz (6 db down), 3.7 
transceiver available today. In a few short months KHz (55 db down). Canier suppression: more than 
the Yaesu FT dx 400 has become the pace setter 40 db down. Sideband suppression: more than 50 
in the amateur field. db down at 1 KHz. Freauencv range: 3.5 to 4, 7 

to 7.5, 14 to 14.5, 2 1  to 2115, 2 8  to 30 (mega- 
FEATURES: Built-in power supply * aullr-in VOX hertz). Frequency stability: Less than 100 Hz drift 

Built-in dual calibrators (25and 100KHz) Built-in in any 30 after up. 
Clarifier (off-set tuning) All crvstals 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. 

util 
hyl: 
ad\ 
ta Q 
.-*, 

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 

izes 18 tubes and 42 silicon semi-conductors in 
)rid circuits designed to optimize the natural 
rantages of both tubes and transistors Plane- , gear tuning dial cover 500 KHz in 1 KHz 
rernents Glass-epoxy circuit boards Final 
plifier uses the popular 6KD6 tubes. 

This imported desk top transceiver is beautifully 
styled with non-specular chrome front panel, back 
lighted dials, and heavy steel cabinet finished in 
functional blue-gray. The low cost, matching 
SP-400 Speaker is all that is needed to  complete 
that professional station look. 

CURlFlER CONTROL-Does the work 
of an external VFO - allows operator 
to vary receive frequency lOKHZ 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. 

A "  A A 

C L w V 

S P E C T R 0 N I C S BOX 35s. LOS ALAMITOS. CALIFORNIA 907x1 

3NAL E ? THE AMATEUR - INT FOI 



the ideal 

t -r  switch 

6 
any t-r  switch s 7 
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to provide 2 
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instant break-in and 
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best signal reception P 
S 
(Y 

a t  reasonable cost V) 3 

Two methods are in general use for pro- 
viding an antenna in an amateur sta- 
tion installation. One is to 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 
main 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 and transmitter with a 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. If you've ever used full 
break-in, you can appreciate how nice i t  
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 i s  
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 I was faced with this choice, I 
wanted to have my cake and eat it, as 

usual, so I decided to combine the an- 

tenna relay with the t-r 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. 

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

the change-over relay 
The antenna changeover relay I used 

was a Potter and Brumfield KTllA, 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- 

fig. 1. Modifications to VIA I/P ~ B L T  VIR 112 6 8 ~ 7  

the Johnson t-r switch are 
shown by the heavy lines. 
Relay K11 is Potter & 
Brumfield KT11A (115 
Vac). 

the t-r switch 
The switch I 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 i s  on the front panel for 
the required new connectors. 

1 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 wi l l  be 

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. TSl l  i s  a bakelite terminal strip, and 

111 and 112 are RCA phono connectors. These 

carry control circuits, and any suitable 

substitute can be used. An spst switch 

connected to the terminals of TSl l  is the 
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transmit switch. 111 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. 112 ~rov ides 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 j l l  and 112 as 
described for transmitter and receiver con- 
trol. It'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 i s  
disconnected from the antenna and con- 
nected to the t-r 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 lnstitutes 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. If you 
need basic material first, apply for the complete 
License Training Program. 

SPECIAL T O  AMATEURS. This course is primarily 
lor Commercial License qualifications. But i t  
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 lnstitutes Home 
Training can show you the way to a new career- 
higher income-and your FCC License. 

I FICA INSTITUTES. I 
Oept. HR-49 1 320 West 31st Street, New York. N.Y. 10001 

Please rush me, without obligation, information on I your all-new FCC Commercial License training. 

I 
I 

Name 

I Address I 
I city S t a t e Z l  p- I ---------- 
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knight-kit 

power inverterlcharger 
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 i s  required. A dc-to-dc 
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 InverterlCharger kit, 
manufactured by Knightkit, is the ideal an- 
swer to the amateur who only wants (or 
needs) to 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- 
verterlcharger 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- 

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 i s  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 
i s  shown in fig. 1-the switch is in the in- 
verter position. The switch across the trans- 
former secondary selects either 105 or 120 
Vac output. When the switch i s  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-PF capacitor and the 

64 april 1969 



two back-to-back diodes connected across 
the primary of the transformer. In the diode 
despiking circuit, the 50-pF 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 short circuited 

through the diodes. 

The square wave ac output of the inverter 

is converted to pulsating dc by the diode 

circuit. 
The KG-666 is  extremely compact, measur- 

ing 8 inches wide, 4-3/4-inches high and 8'14 
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 

I0 VDC 
Simplified schematic diagram of the Knight-Kit 

-CRY KG-686 Power Inverter/Charger kit. 

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 invertedcharge switch is pushed 

over to the charge position, the feedback 

winding is not in the circuit anymore; 115 to 

120 volts i s  applied to the input through a 

2-amp circuit breaker. When the KG-666 i s  
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 

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 i s  
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. .  . 
i t  was too good to last. 

Seasonal changes begun last month 

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. 

working through the twilight zone 
The IS-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 i s  usually present, 

and the combination usually has at least 
two components with relative delays up 
to 117 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. 

I f  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 

fig. 1. Maximum range vr local time for propagation 
to the north from mid-latitude United States (3a0 N). 
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fig. 2. Maximum range vs local time for propmga- 
tion to the northeast (top time scale) and the north- 
west (bottom time scale). 

fig. 3. Maximum rang. vs local time for propaga- 
tion to the east (top time scale) and the west (bot- 
tom time scala). 

fig. 4. Maximum rangm vs local time for propaga- fig. 5. Maximum mnge vs local time for propaga- 
tion to thm southmast (top time scale) and the south- tion to the south from 3E0 N latitude. 
west (bottom timm scale). 
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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. 
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fig. 8. Muf vs day of month of April 1968 for hours 
of 0500, 1300 and 2100 local time scaled from Pt. 
Arguello ionograms. 

A better 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 

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 wi l l  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 i s  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 
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the most. From April 21 to 28, the bottom "I tried mobile once . . . 
dropped out of the nightime ionosphere. 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 i s  always a problem. 
After using a haywire lashup for years, I 

solved the problem neatly and efficiently with 
a srnall wall-mounted panel. Every wire ex- 
cept ac power is brought into the operating 
room through this panel. 

The panel is made of 118-inch tempered 
masonite, 4 inches high by 9 112 inches wide. 
The coaxial feedthrough connectors are PL- 
258 straight adapters (Amphenol 63-11) 
mounted snugly in a hole made with a 518- 
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 
i s  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 8 112-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 

1book 
T150A freq uency stability 

If your Knight T150A transmitter i s  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. 
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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 pF disc capacitor across V9. With 
these simple changes, you should have no 
further troubles with instability. 

Al Mumby, WB2MCP 
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dual-voltage power supply 

Here i s  a regulated plus-and-minus power 
supply that uses a National Semiconductor 
CM-300 integrated-circuit voltage regu\ator. 
By changing the values of R2 as shown in 
fig. 2, the output voltages are 210,  2 1 2  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 wi l l  follow the positive supply from 
4 to 15 volts, but maximum output current is 
less at higher output voltages. 

With +I0 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 i s  
0.01 ohms with less than 2 rnV ripple. Line 
voltage regulation i s  about 1500:l with either 
supply. Current limiting in the positive supply 
i s  controlled by the series-connected 0.22- 
ohm resistor; a I -ohm resistor here wi l l  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 pF only costs 
$2.25 and is about the size of a 2E26. 

Hank Cross, W100P 

fig. 2. Slaved power supply provides both positive end negative sources with one voltage-regulator IC. Output 
voltage depends on value of R2: -C10 V, 600 mA, R2 = 10k; k 1 2  V, 500 mA, R2 = 13k; +15 V, 250 mA, R2 = 17k. 

C1, C2 value depends on current required. 2000 pF, C3 zener noise filter: over 10sF at more than 3 
25 V for 425 mA; 2700 pF, 25 V for 600 mA; working volts 
5500 pF, 25 V for 900 mA (Sprague type 36D 
or 39D, or Mallory type CG) R1 sets current limit; 0.22 ohm for 600 mA; 1 ohm 

for 200 mA 
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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 pV equivalent. 

The hang-type agc system results in less 
than 6 dB audio output change with signal 
levels from 1 pV to 100 mV. The hang time 
is selectable, 100 milliseconds or 1 second. 
The receiver exhibits good front-end dynamic 
range; a 10 pV desired signal is modulated 

1 

I '  less than 10°/o by an unwanted 10,000 pV 

signal 10 kHz away (modulated 30°/o at 400 

signallone HZ), or by a similar 100,000 pv signal re- 
moved Solo. 

The new Signallone 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 i s  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 2 5 ktiz from the 
receive frequency. 

Receiver sensitivity i s  better than 10 dB 
signal-plus-noise-to-noise ratio for 113 pV 

input at 29 MHz (2-kHz bandwidth). Excellent 
selectivity on ssb: 2 kHz at -6 dB and 3 kHz 

at -60 dB-is a result of two cascaded 8- 

Passband tuning i s  accomplished by vary- 
ing the actual i-f frequency up to 2 kHz above 
and below nominal; tracking error (received 
signal shift) i s  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:l. For 
non-amateur frequencies or excessive swr's, 
an internal matching network may be 
switched into the circuit. 

Other features of the new CX7 are a huilt- 
in noise blanker with adjustable threshold, 
built-in electronic keyer for 5 to 50 wpm, 

built-in power supply for 115/230 Vac, push- 

to-talk or 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, SignalfOne Division, 2200 Anvil 

Street North, St. Petersburg, Florida 33710. 
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2 METER F M  TRANSCEIVER 
FULLY S O L I D  S T A T E  - N O  T U B E S  
- Operates on 117 VAC - 12 VDC - or opt~onal lnternal NI CAD 

battery 

- Self contamed 3" X 5" speaker 

. Mtlltary type f~berplass prlnted ctrcuot boards 

Epoxy panted cab~net 

Regulated power supply - cannot be damaged by reverse 
polarlty 

- May be ordered for elfher wlde or narrow band operalaon at 
no extra charpe (w~de band supplied unless specatled) 

. Small size 8"w X 3 S " h  X 9%"d - Light mtght  -Less than 4% Ibs 

- Built en 117 VAC p a n 1  supply 

. Sarnply plug on proper power cable to charge fmm 117 VAC 
to 12 VDC operatnon 

Transmtter and recelver channels ~ndlvtdually switchable - 3 channels transmlt - 3 channels rece~ve 

- Push to talk operatton - Transmitter output - 4 wan$ mlnemurn 

#' 
COMPLETE WITH ONE SET OF CRYSTALS ON 146.94. 117 VAC AND 12 VOC 

POWER CABLES. LESS MICROPHONE AND ANTENNA . . . . . $285.00 
MICROPHONE . . . . . . . . . . . . . . . . . . . 16.00 
EXTRA CRYSTALS (TRANSMIT OR RECEIVE) . . . . . . . . 7.00 

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

I ICE 
I INTERNATIONAL COMMUNICATIONS AN0 ELCC7RONIES, 1- 

8507 SPEEDWAY, SAN ANTONIO, TEXAS 78230, 512-341-1311 I 
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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 Noise Blanker effectively sup. 
presses noise generated by auto ign i t lons.  
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 clipplng for the 
efficient removal of impulse noise at the trans. 
ceiver IF frequency. The use of MOS FETs and 
a special gain controlled amplifier circuit pro- 
vide excellent cross-modulation characteristics 
in strong signal locations. 

TNB.250 shown Installed on Swan 250 by means 
of the prbpunched accessory holes. 
TNB-250 $29.95 ppd. 
(Prlced well below that of a VOX accessory. 
Can you afford not have one?) 

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

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 S.80) C.O.D. orders accepted wlth 
$5.05 deposit. California residents add sales 
tax. 

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

P. 0. Box 1504 San Diego. Cal. 92112 

solid-state decade 
amplifier 

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  
2 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"/a at 5 V p-p output across 10 
kilohms. The basic model SDA-100 ac am- 
plifier is 434.95; 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 . . . 

0' 

I 

THE FABULOUS NEW 

GT - 550 TRANSCEIVER 

"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 
SO-239 feedline connector. 
Low SWR - No impedance bump. 
Sturdy copper leads. 
Antenna tie points. 
Famous WHF-Ham Shack design. 

$1.95 postpaid in 48 

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 5004 
5 band, 520 Watt 

SSB-A M-C W 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. 

SWAN 3506 
SWAN 250C (NEW MODEL) $420.00 

ACCESSORIES 
117XC AC/PS 
14-117 DC/PS 
14C DC MODULE 
VX-I1 VOX 
lOOKc Xtal Cab 

RECONDITIONED USED GEAR 
NINETY DAY GUARANTEE: 

Collins: 3OLl Linear 

W A N T E D :  
WE BUY USED AMATEUR 

AND CB EQUIPMENT FOR CASH1 
- 

LOTS OF GOOD CHOICE GEAR FOR SALE OR 
TRADE - WRITE FOR LATEST LIST. 
IN  STOCK FOR IMMEDIATE DELIVERY, GALAXY, 
SWAN. SEE AND DRAKE. 

@3 PA(ATEU~ 
E ~ ~ ~ ~ ~ ~ ~ ~ h  

..THE C w P L E r E  n u  STORE.. 
- Ct -30' 

927 N W. 1st Oklahoma Coly, Oklahoma 7310b 

"Q'E TAKE TR.4DE-156 OX .*I.!. LISF\ OF .\ El\ '  F(1I !?!IF\ 7 
T!\'O.ll';\\ R:\DIOS - S \1.E\ . \En\ ICE . I\\T.+I.I. !710\\ 
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TYPE PERFECT CODE I 1 
w i t h  t h e  N E W  
A U T O V O L T  

3 ALPHACODER 
Model AC-I 

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- 
wr~ter keyboard of the AC-1. 

TYPE PERFECT CODE I t  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 AG1 has provision to make AR, SK etc. without gaps. $395.00 

also 

The  AUTOVOLT MEMOKEY, M K - 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 
pulse stream when starting a new letter. The 
MK-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 t iming errors 
in either direction. 

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

I f  you use a single lever key the Mernokey 
will function perfectly in  that mode. The 

motions that operate a nonmemory 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 eff~cient clr- 
cuitry that made the Alphacoder. AC-I, prac- 
tical. The ability of the Memokey to cover 
all bases makes i t  a best buy. 

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

I f  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" a n y  40 ma. keyed. It's in the same 
attractive enclosure as the MK-2. 

I ~ MEMOKEY, MK-1 $65 .00  MK-2 $85 .00  il l 
All of the units described are of solid state desl . They Include a reed-type relay with " f l oa t ln~  

contacts*' for greatest flexibility i n  transmitter controy 

All prices FOB Boston. Mass. 25% with COD orders, please 
To order or for further amplification of detalls write 

A U T O V O L T ,  I N C .  
68 RICHMOND RD., BELMONT, MASS. 02178 . 484-4954 

I 
1 1 ~  ~ 1 



U. S. and CANADIAN HEADQUARTERS for 
Radio Society of Great Britain Publications 

RADIO COMMUNICATION HANDBOOK - Fourth EdiHon 
A c o m p l e t e  guide to v i r tual ly  a l l  technical  aspects of amateur radio. Over 50% 

larger t h a n  prev ious edi t ions.  Prepared by t h e  ou ts tand ing  a m a t e u r s  in Great  
Br i ta in  today. 832 pages Hardbound $1 1.95 

AMATEUR RADIO TECHNIQUES - Second RADIO DATA REFERENCE B W K  - b a n d  
Edltlon - J. Pat Hawker. D3VA Edition - By G. K. Jessop, OdJP 

Brand new editlon - complately re. Here in  a 148 page book is one of the 
vised. A vary complete collection of short most complete comp~lations of radio and 
articles and ideas covering many aspects electronic charts, nomographs, formulas and 
of amateur radio. I~c ludes  new enlarged design data available. Whether you design, 
semiconductor section. build or operate. this is a book you must 

160 p a w  Only $2.50 have. Only $2.50 

AMATEUR RADIO CIRCUITS BOOK WORLD AT THEIR FINDER TIPS - John 
Completely revised - new editlon. A Clarrlcoah G6CL 

very handy collection of many useful cir- A very interesting hlstory of the RSGB 
cuits for amateur use. Loaded with good an3 of amateur radio in  Great Britain. It 
ideas for that new converter. exciter or gives a great insight into the development 
other pmjact you are ~ o r k i n ~ ~ ~ n ~ . ~ ~  of our hobby. Paper back 8dltlon $2.50 

Deluxe edltion $6.50 - .  

ALL PRICES POSTPAID IN U. S. A. A N D  CANADA 

book divis ion 

I Box 592 Amherst, N e w  H a m p s h i r e  03031 
'WE ARE THE EXCLUSIVE NORTH AMERICAN DISTRIBUTOR FOR RSGB PUBLICATIONS - 

DEALER INOUlRlES INVITED" 

. . . THE BEST 

Only 
$6 7.50 

Planar epitaxial infegrofed circuits for raft- 
ability. No tubes--No separate transistors. 
Precision feather-touch key built-in. 
Fully digital-Dot-dash ratio always p.F 
fect. 
N o  polari ty problems-Floating contads 
switch 2300-V @ 100.ma. 
Rugged solid construction-will not walk. 
l Send QSL or postcard for free brochure. 

2 M E T E R  
C O N V E R T E R  

Model 407 

144.146 MHz in. 28-30 MHz out 
or 146148 MHz with a second crystal 

A full description of this fantastic cnnwrtsr 
would RI1 this page but y"u can take our word 
for i t  (or those o( hundreds of satisfied users) 
that it's the hest. The reason u simple - we use 
three RCA dual ate MOSFETs, one b i  Iar. and 
3 diodes i n  the k s t  circu~t ever. ~ t i l r n o t  mn- 
vinced? Then send for our f e e  catnlcrg and get 
the full description, plus photw 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 i n  any 

uency comhination up to 450 MHz (wme at 
~g er p r i m )  as listed in  our cntalog. New York 

Clty and State residents add local sale tax. 

VANGUARD LABS 
D.pt R. 19623 Jam8iw Ave.. Hdlls. N.Y. 11423 
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The NEW 

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 

AMATEUR RADIO INC. -? 
TWO GREAT STORES TO SERVE YOU 

-i3 
' 4  

- - - - - -- 

I. 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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..... 
- .  . 

WE'VE BEEN LOOKING 

FOR YOU!  

9 e  h o p e  y o u ' q e  b e e n  l o o k i n g  f o r  

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 
radio magazine, greenvi~le, 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. 

............................... ..................................................................................................................................... Name Call 

Addres 

................... city ................................................................................................................................................... Zip 

80 april 1969 



Ask the Ham who 
sells them 

A- - 

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

See GLEN FADDEN, W2CXXl2 
or a member of his staff at 

tellarO ON. OF STELLAR ndustries I. Iw. 

SALES AND SERVICE 

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 
QUACITY & RE1 /A811 ITY 

--- 

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. 

I 
TU-7B DUAL CHANNEL KIT . . . . . . . . . . . . . .  $138.25 I 
TU-7 (As above) Factory wired, tested & guaranteed . . . . .  $163.00 1 

. . . . . . . . . . . .  *TU-7C SINGLE CHANNEL KIT $132.25 1 
I TU-7D (As above) Factory wired, tested & guaranteed . . . . .  $156.25 1 
I 

BASIC CABINET & INDIVIDUAL PLUG-IN UNITS AVAILABLE SEPARATELY I 
BASIC CABINET, fully wired, with loop supply, connectors, tracks, tuning indicator, 

I 
I 

. . . . . . . . . . . . .  reversing switch, jacks and function switch $39.95 1 

PRICES OF INDIVIDUAL PLUG-IN UNITS I i 
KIT ASSEMBLED ! AVAILABLE THROUGH: ! I 

TU-IM, Demodulator . $21.95 . . $31.95 i 
FS-1, AFSK . . . . . . . .  $26.95 I E. BUCHANAN 6 ASSOCIATES I I I 
PS-3, Power Supply . $16.95 . . $26.95 1 Oakland, California 

BP-1, Band Pass Filter . . . . .  $ 7.50 1 STELLAR INDUSTRIES 
I I 

SM-1, Sel. Mag. Driver $24.95 . . $29.95 1 Ithaca, New York 
I I I 

I 
IN SOME ESSCO CIRCUITS. , - 

I I WZJAV DESIGNS ARE INCORPORATED ,; ,! b I 
i '  ; ' - , .  I 

L ,, I 
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OUR OWN 
, PROFESSIONAL 
1 STEREO-MONAURAL PHONES 

"$25 VALUE" $12.95 
QPH-I 8 OHMS- 

QPH-2 600  0 ~ ~ ~ - $ 1 5 . 9 5  
ADD $1 FOR SHIPPING 

Rafessionalv A ~ a v e d  QUEMENT MODEL MT-2 
Deluxe 20,000 OhrnNok VOM 

COMPLETE WITH LEATHER CASE 

m.m o ~ m r ~ v o a  o c - 1 o . m  o c u u t v o u  AC 
.o"nh..l.*n- DCv-,:,ill YDlan - r,c++&lr*. AC v d ~ r  5 ?< muom IMO . hma l l D - m a  DC Cr..ml- Xi uA I SO VO U& 

THOUSANDS OF r n r s t  FINE METERS SOLD TO 

l4AMS. EXPERIMENTERS. OOVERNMlNT AND 

INDUSTRIAL PLANTS 
++*****++++*+* 

t t t t t t t t t t t t t t  

S H I P P E D  P R E P A I D  USA 

I 

ANTENNA 
wlth every 

nova- tech 

. a .  ALL NOVA-TECH RECEIVERS SHIPPED PREPAID.. . ---- 
OUR MOSTCOPIED P R O O U T  JUDSON 

1 ALL-TRANSISTORIZED 
-a"- GRID DIP METER 

 THOUSANDS SOLD' ELECTRIC . n*kn W.uR" . H..., Dip 

I .1.".."'",* 

POWER M E l C H  
N M R  I- . OUIL 1 0 0  W I C I I < I A W P  

n u  A nsclnoN 
WETFR MOVEMENTS INSnUMM LIKE 

ADD $1 POSTAGE .LOW INSERT~ON LOSS m ~ s  BEIN ornnm 
.S$ZF 5 x z  x z  ODM-3 NSUCW *LOW PRICE ----- 

FAST SERVICE 

IblUEAuAEMTS 
1000 SOUTH BASCOM AVE. SAN JOSE, CALIF. 95128 ______-_--__------------------------------------ 
NOTICE: CALIFORNIA RESIDENTS INCLUDE 5 PERCENT. SALES TAX 
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With 'Patent Approvedf Classic Feed system* 
You've been hearing about the Classic Feed System and 

i ts  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- 

element configuration of DX-proven TA-36 to create the 
new Classic 36. This tri-band beam, rated for maximum 

legal power on10.15, and 20 meters, features the Classic 
coax-fed balanced element for more efficient beam per- 

formance, increased bandwidth, and maximum gain. 

As the latest addition to the world-famous Mosley Trap- 
Master line of amateur antennas, the Classic 36 offers: 
frequent1 y-imitated, never-improved-upon Mosley Trap- 

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

Satisfied TA-36 owners can convert their beams to the 
Classic 36 with new Conversion Kit (Model TA36ICL36). 

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. 1818 
*Pat. No. 3419872 
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I RATES Commercial Ads 25# per 
word; non-commercial ads lo# per word 
payable in advance. No cash discounts 
or agency commissions allowed. 
I COW No special layout or arrange. 
ments available. Material should be type- 
written or clearly printed and must in- 
clude full name and address. We resetve 
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. 
I 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 MASSACHUSElTS 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. 0. 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 !o April.19. 1969. To obtain your cer- 
tificate, Statestde stations must contact two club 
members, and DX stations one club member. Oper- 
ating frequencies in  ai l  phone Bands. Certificates 
wiil be issued by return mail  upon receipt of QSL 
card and 10d to cover postage and handling. Mail to 
Blossomland Amateur Radio Association. P. 0. Box 175. 
St. Joseph, Michigan. 
YOUR AD belongs here too. Commercial ads 254 per 
word, Non-commercial ads 104 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. 6U7-785-5862. 
CQ de WZKUW. Buying al l  tubes and equipments. 
Ted Dames Company, 308 Hickory Street, Arlington, 
New Jersey 07032. 
MARK Hamfest April 29, 1969. Wyman Park, Sullivan, 
Illinois. 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 typtcal amateur statlon 
put into actuality, Send us your best ideas. For each 
~ d e a  used we wtll 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 hap y 
to  announce the Fifth annual Florida QSO Party to  pe 
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 coniact Florida Skip, Inc., 
P. 0. 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 
Comoanv. 78 Patton Blvd.. New Hyde Park. NY 11040. - ~ . - .  - 

WRL'S used gear has trial-terms-guarantee1 KWMl - 
$299 95. TR.3 - $399.95. SB34 - $319.95; Galaxy V - $224.95; Galaxy 300 L $139.95; HX20 - $149.95; 
Invader 200 - $269.95. T4X - $319.95; SX146 - 
S189.95: HR20 - 579.9k: 58300 - $229.95; Galaxy 
~ o o o * - &  PS- l i nea i  - $329.95. Hundreds inore - 
free "blue-book" list. WRL, Box 919, Council Bluffs, 
Iowa 51501. 
FOR SALE: KWM.2 12739 516F-2 $800. Henry 2K-2, 
spare tube, $575. KJM2-A +15,965,'516~-2 (new), $925. 
3126-5 $275. 75S3-C (latest production), $600. KWM2 
Noise 'Blanker. $75. 32S2. 516F-2. $450. 75A-3, $225. 
Ranger I. 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 fnob, $450. 
Slvbn 500-C, VOX, $390. GSB-201, $225. Telrex TM-30.D, 
$250. 20M-3E26-B. $150; 10M-309-B. $35. Hy-Gatn 
402-BA (40-M) matchin balun, $75; 204-BA (20-M), 
matching balu;l $75. P & H AFC-2 Speech Compressor, 
$25. Eldico SSE-100.~ $225. SSB-1000-F Linear, spare 
tubes, $235; SSB-1006.~ (ea;ly). spare tubes (4X250B), 
coax relay, $185. P & H LA.500-M "Spitfire" linear, 
new $75. Eico 320 Signal Generator, $15. James W. 
~ r a i g .  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, WA6KLA, 5005 W. 21st Street, Los Angeles, 
California 90016. 
NEW ELECTRONICS PROJECT BOOKSI, Fifty IC 
Projects, $3.95 - 101 Ham Rad~o Projects, $3.95 
- 49 Transistor Projects, $1.75 - 104 Transistor 
Projects, $3.95 - 101 Audio Projects, $3.25 - 101 CB 
Pro.ects $3.25 - 101 Test Instrument Projects, 
$3.45 8: "The VHF Amateur" (VHF techniques plus 
33 easy projects), $4.50. Postpaid. Brown, W9HBF. 
5611 Middaugh Ave.. Downers Grove, 111. 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 including Satur- 
day dinner, dance and night club entertainment. Be 
a winner! Every major manufacturer wiil exhibit plus 
top speakers from science and industry. Tickets: 
WlKCO, 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 ful l  particulars may 
be obtained from ticket chairman, Joe Kuntz. WAPZTY, 
1020 Forrest Road, Endwell, N. Y. Zip code 13760. 
Don't miss this one. 



LOW PRICE, 
QUALITY, 
COAXIAL 
SWITCHES.. . 
Don't pay for the 5th and 6th position. The aver- 
age HAM rarelv uses more tha? 4 !  
SPECIFICATIONS: Silvered Contacts. Wr~te-on ERASABLE 
ercutcheon plate. AVAILABLE EITHER 4 PST (COAX.4) OR 
LINEAR (COAX-LINEAR) IN-OUT VERSION. Handles 1OOO W 
AM or 1OOO W SSB. Insertion loss negligible to 160 Mc. 
VSWR: LOSS than 1.9 at 160 Mc. Size. 3'h" dia. r l'h" overall. 
Single hole mount. SPECIFY MODEL. $7.65 ea. 

COAXIAL LIGHTNING 
ARRESTORS 
Zero power lose. No increase in 1 

SWR at 150 Mc. 0008 not attenuate 
sionals. Model 210 for 1OOO W (AM) 
0;2000 W (SSB). Model 211 €lac: 
tronic static arrestor for 50 W (AM) 
or 100 W (SSB). SO-239 UHF typm fittings. Other fitting. 
available. Siza appror. 3'11" r '/a" die. #1l0 $3.15 ea. #lll 
$4.65 ea. SPECIFY model #. 

PRICES ebove are amateur net. Shippod ppd. in U.S.A. Smd 
Cheek or M.O. (N.J. ADO ~VI Sales T~I) 

OTHER PRODUCTS: Feed thru capacitors. Tuned noisw 
filten. Alternator, generator, low-pass and field filten. SEND 
FOR CATALOQ. 

"COMMUNICATION ENGINEERED 
By "HAMMIE" RICHARDT-WWIY 

ELECTRONIC APPLICAVBQNS CO. 
ROUTE 48. Pine Brook. N. J. 07058 

73 MAGAZINE - COMPLETE COLLECTION. 1st ear 
bound volume, rest single issues. No splitting. 'm- 
plete set $99.00. KIPSR. Box 132. Amherst. NH 03031. 
MAGAZINES. QST since March 1944. CQ since 1947. 
Sold as individual copies. What issues do you need? 
W r ~ t e  KIPSR. Box 132, Arnherst. NH 03031. 
TOROIDS: 44&88mhy.. center-tapped, not potted, 
5/$2.00 POSTPAID. Model 32KSR complete 
printer, excellent operating condition $325. h&% 
15 page printers $85. Motorola 55 amp alternator 
complete brand-new $60. Hallicrafters CSM-20 30watt 
hi.band ;nobile, like new $95. Hallicrafters SXlOlA 
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 
( ~ 7 0 E 1 5 ) .  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 very 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 mlss out on thls one 
- send S.A.S.E. for very complete list. KIPSR, Box 
132. Amherst. N H  03031. 603-673.2613. 
SB300 & SB400 xlnt cond. Rec. has AM & CW filters. 
speaker $235. ea, both $435. W6TRU. 5226 Vickie Dr.. 
San Dieno. Calif. 92109. 714-488-8673. 

WZAU BALUN LETS ENTIRE 
r 

ANTENNA RADIATE! 
*mwramrC STOP WASTING YOUR Sl6NAU - -  REMEMBER, YOUR ANTENNA 

I S  THE MOST IMPORTANT 
PIECE OF GEAR YOU OWN. -T No Radiation from Coax 

No Center lnsulotor Noodd 
Perfut for Invert4 Voa 
(Us. Hang-up Hook) 
Built-in Lightning orroster 
l Broad-Band 3 to 40 Mc. 

Tokes Logo1 Power Liml? 
Two Mod.1~1 
1:l 30 ohm coax to 50 ohm 
baloncd 
4:1 75 ohm c w x  to So ohm -8 l balonnd A Multiplm 0oubl.ts. must for Dipoles. Quads. Invwrkd Yogis V m ,  and 

$12.95 m ~ ~ u n  
a 

W A U  Compl.c. w n d  Fiborglos Quod . .. . . .SW.lS 
W U U  Compl.tm prmtund Vinyl Quod.. . . . . . . . .W.lS 

UNADILU RADIATION PRODUCTS 
Unadills. New York 13849 

SIG. GE~NERATORIFREQ. METER nationally advertised 
$450.. UHF/VHF/Microwave 100-10.000MC $95. Clean- 
uo list S.A.S.E. W4API. Box 4095, Arlington, Va. 22204. 

L 

T~UCHTONE EQUIPMENT WANTED - 349.2478, 
66A4B. 66A3A. etc. Sell: Topaz 300XL univerter $80. 
6M "portable" l~near  4 x 5 ~ 5  w/ s described article 
Q.S.T. 6/62 - Hal Greenlee 945. Gonset 6M 200 
watt linear, $78. F.O.B. Richard M. Jacobs. WAbAIY: 
4941 Tracy: K.C.M.O. 64110. Telephone: (816) 444-1968. 
CPI FAMOUS CENTER DIPOLE Insulator assembly. 
0. Watson Greene. Wakefield. R. 1. 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 i ts 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 75s-38 RECEIVER for sale. Clean. excellent 
operating condition. $450.00. WlDHZ. 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 8:00 p.m. A 300 plus seating arrangement is 
planned so come early and bring your items for sale. 
For further information and/or directions contact 
Van W2DLT after 10:OO 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 variable 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, requires less than 10 watts drlve, built-in power 
supply, may be used on a-ni, like new $85. Cavity 
osctllator 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. WlDTY, Box 25, Rindge, N. H. 03461. 
603.899-2860. 
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. . . THE BEST 

2 M E T E R  
CONVERTER 

Model 407 

144-146 MHz In. 28-30 MHz out 
or 146148 MHz with a S M O ~ ~  crystal 

A full description of this fantastic mnvemr  
would fill this page but yuu can take our word 
for it (or  those a,; hundreds of satisfied users) 
that it's the best. The reasnn is simple - we use 
three RCA dual ate MOSFETs, one bi Iar, and 
3 diodes in the t e s t  circuit ever. ~ t i l y n o t  nm- 
vinced? Then send for our free catnloe: and g d  
the full descriptiun, plus photos and even the 
schematic. 
Can't wait? Then s m d  us a postal money order 
for 834.95 and we'll rush the 407 out you. 
NOTE: The Model 407 is also available In any 
fr uency combination up to 450 MHz (wme at 
h i 3 e r  prices) as listed in our catalog. New York 
City and State residents add local sales tax. 

Maximun legal input 
Full loading 80-10M 

Rugged Eimoc 3-10002 
Dependable operation 
Easy to load and tune 
NoflattoDDina with ALC . .  - 
Distinguished console 

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

Price. . . . $ 7 9 5 0 0  
R E A D Y  10 OPERATE! 

VANGUARD LABS I 
BTI rwTrun DIVISION 

Hafshom Technical Products 
D.pt R, 196-23 Jamaica Awe.. Hollis, N.Y. 11423 4616 Santa Fe, San Diego, Ca. 92109 

SURPLUS EQUIPMENT WANTED TO BUY BY 
THE FASTEST GUN IN THE EAST C O N V E N T I O N  69 
No honinf around. n par hat . . . tn 24 
hwn . . . and n my mora. We'll m p  a 

ARRL N A T I O N A L  
tnda nw qu~pmmt tw . . . Wa wota hd 
Loo. Wa aho mv for ah~wln#. Inwnnce. dc. 

DES MOINES, IOWA 

YW UII hat, n a ,  collut. fw hat puota JUNE 20, 21, 22 
PACE ELECTROIIICS 

dl.. .( LfiLlTU. LIL*1C1- .  
P.O. Box 1051, 50311 

- - . . . . . . . - . 

Enjoy LVorltl renown TELREX performance, value 
and dural~ilityl 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. 

-with a MATERIAL DIFFERENCE! 
Use. IS one of the most dependable 

test~monlals of endorsement, and Telrex 
products are ~n use on 1 3 9 z n d s  ASBURY PARK, NEW JERSEY 07712. U.SA. 
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ALL DEVICES TESTED AND QUARANTEED 

400 MlLLlWATT UNITS 
3 3-3 3.6 3.9 4.3 4.7 5.1 5.6 
6.2 6.8 7.5 8.2 9.1 10 11 12 
13 15 16 18 20 22 24 27 

VOLTS 

1 WATT- UNITS 
11 12 13 15 16 18 20 22 24 27 
30 33 36 39 43 47 51 56 62 W 
75 82 91 100 110 120 130 150 160 1 0  

2im 
VOLTS 

PRICE: ALL UNITS 10% 4 for $1.00 ppd. 
5% 3 for $ 1 m  ppd. 

ALL ORDERS PROPERLY PACKED AND 
PROMPTLY SHIPPED 

PA. RESIDENTS ADD 6% PA. SALES TAX 

M. WEINSCHENKER K3DPJ 
PO Box 353 

Irwin, Pa. 1- 

Not a gadset. not a gimmick but a functional workable 
unit that is easy to attach to moat tube and transimr cali- 
brators. Four wires connect the IC-3 Divider to your 100 
KC calibrator to give 25KC Marks. Circuit board is only 
1 I/* inch- square. Take. jun minutes to hook up. Specify 
vok.ge: 3 to 200DC, 10 ma. (Lowest is best.) Don't 
dalar. .and todav for IC-3. $7.25 wstodd. 

IMPORTANT NOTICE - doctor's orders: store 
hours. Monday & Thursday 10:Oo a.m. t o  
2:W p.m., Saturday 9:3O a.m. to 2:00 p.m. 
I f  you wish to visit other hours, please advise 
in  advance, by mail, or phone 312 S:J4-4426. 

JENNINGS type U vacuum variable 
48 to 256 pf, at 15 KV. (6 LBS). 

BRAND NEW. .................... 4/$65.00 $17.50 ea. 

AMPHENOL #10202-3, SPDT Co-Ax relay 
lOOw to 2750 MC. Coil is 26v DC, 

280 ohms. Takes 3 BNC. 4/$14.00 $ 3.75 ea. 

30 MC IF Transformers 
Set of 5 matched, removed from new 

IP-274/ALA-10. 30 MC + 5 MC, 
10 MC wide. (3 LBS) sets of 5 

4/$11.50 f 3.00 set 

MORE-MORE Variable Capacitors! 
EFJ #154-3, 19 to 488 pf, 2 KV. 

3%)) W. 21/21) h, 4%N 1 + % 
& 11/211, threaded, for 1/11) shafts. 
(2 LBS). ................................ 4/$17.00 f 4.50 ea. 

EFJ #50H15, 4 to 50 pf, l%KV.  
1%" sq. ceramic front plate. 
1%'' w, l % l I  h, 11/21) 1 + 111 for 
threaded shaft. (2 LBS). 

4/$5.50 f 1.50 ea. 
EFJ #149-611, dual, split stator, 

heavy silver plated, 6.5 to 55 pf /  
sec. 1 KV. On heavy ceramic 
base. 1N x x 3)). 1%11 w, 
1%tf h, 3%11 1 + 1/211 for threaded 
1/41) shaft. (2 LBS). ............ 4/$10.00 f 2.75 ea. 

HAMMARLUND, dual, split stator, 31 
to 250 pf/sec. 4% KV. 41' w, 
2%11 h, 10%1~ I + l l h r r  for 1/41! 
shaft. (6 LBS). ................. 4/$25.00 f 6.50 ea. 

HAMMARLUND MCD-140M, dual. 
split stator, 140 pf/sec. straight 
line frequency. On heavy ce- 
ramic base. 111 x 2 S N  x 311. 
l % l l  W, 11/21) h, 3%11 1 + %lr 
& 111 threaded shafts. (3 LBS) 

4/$11.00 $ 3.00 ea. 

B C Electronics 
Telephone 312 CAlumet 5-2235 

2333 S. Michigan Ave. Chicago, Illinois 60616 - 

0 

NEW 

NEW NEW NEW NEW NEW NEW NEW NEW NEW NEW NEW NEW NEW NEW 
- * 

U.S. Pats Pendlng Potted Center Phasot /- Nylon cord 

A New. Very high efflcaency antenna from GUERILLA 
WARFARE TECHNOLOGY. Tuned for maxlmum effl. 

elency on 75 M and 4 0  M phone bands. Hlghert 

overall efflc~ency. Full length dbpole on 75-two co 

phased dlpoles, wlth slgnlflcant gatn over a dlpole 

antenna an 4 0  M. VSWR below 2'1 on 75 M and be 

law 1.5 1 on 40 M 50 f t  lead I", BALUN. antenna. 

Guer~lla erectlon system, nylon cords 6. lead balls. 

1 man UP 6. on the air. 5 mlnutes: down 8n 3. In 

AIR DROP SEALED BAG wlth manuals, curves, etc. 

100% Potted, wtth PL-259. 

zooo wArn sss VOICE 50 OHMS 
One man erectlon ~n minutes wlth no clbrnb~ng. no 
other stun needed but a rtg. Includes 300' Nylon 

ppd: ~n reusable alr drop bag. 

cord. Only 3'/, Lbs. Easy to  hang blah b carry last. \ 
8 Send for complete poop. LIMITED SUPPLY. $33.75 Lead 

Ball 

I DUSINA ENTERPRISES 

571 Orange Grove Avc. 

Melbourne, Fla. 32901 

/ ' ~ ~ ~ ~ ~ B a l u n , c o  Phasor 

NEW NEW NEW NEW NEW NEW NEW 

0 
0 
0 
NEW 



MOTOR K I T S  
FOR THE HAND WINDERS 

FITS ANY CRANK UP TOWER 
COMPLETE WITH WATERPROOF MOTOR A COMPLETE SELECTION OF ANTENNAS AND 

$199.95 BEAMS: BOTH FIXED STATION 8 MOBILE, PLUS 

Without Motor $129.95 
' 

ALL ACCESSORIES . . . 

HYGAlN - MOSLEY - NEW.TRONICS " S h  -' o f  + W2AU BALUNS 
TRISTAO - MYLAR ROPE - TIMES COAX 7- - 

Wri te fo r  latest catalog 

A N T E N N A  M A R T  
BOX 7. RIPPEY, IOWA 50235 

Telephon* 2279 

HIGHEST $ $ PAID FOR TUBES WE ALSO HANDLE 
W2AU QUADS 

120 WEST 18th STREET 
CRANK-UP TOWERS 

CHECK WlTH US FOR YOUR REQUIREMENTS! 

I NEW YORK 10011 . 212-242-7100 

Free Tube List 

BEST OFFER!! 
?rid . . . . . . . . . . . . . for env piece of mircraH or ~nud 
radio units, also ?ant rquipment All typms of tubem. 
?articulmrly looking for 4.230 . 4.400 - 133A . 30411 

4CXlOdaA . 4CX1000A el .I. 171 5 lX  ~ W A  
* ARM . ORM . ORC . UPM URM . USM units. 

L T ~ D  DAM€$ CO., 310 tlickerv S?.. Arlin#ten, N.J. 0 7 0 3 ) A  

I Radio Amateur 
blems engraved 

1 h your cal l  letters. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Gold 

Rhodium 

call letters 
$5.00 Ea. 

0 Gold 

Rhodium 

call letters 

$5.00 Ea. 

i 
1 All illustrotions 
I are actuol sire. 

I 
I 
I 
I 
I 

[3 Gold 
Rhodium 

call letters 

$5.00 Ea. 

I 
I Rush Order To: RADIO AMATEUR CALLBOOK, Inc. 
I Dept. E. 925 Sherwood Drive, Lake Bluff, 111. 60044 
L,-,,--,-,,,-------------. 

I WE MAINTAIN THE LARGEST STOCK OF USED 
EQUIPMENT I N  THE NORTHEAST 

WRITE FOR LATEST COMPLETE LIST I 

For the largest US ATV rnagazlne; 
Techn~cal  reports & ATV d~rec tory  
SEND $2 for a 1 year subsc r~p t~on  
TO: 

150 Delon Ave.. AS Durnant. N! 07628 

WESTERN N. Y. HAMFEST and VHF CONFERENCE 
MAY 9, 10, 11 

Largest Hamfest Between Swampscott & Dayton 

M ACRES 
ROUTE IS. ROCHESTER. N V 

wra,. lor I r e  roo" a? our ..os..m 
~ ~ M L S T E R  r\uAnuR RAOIO ASSOCIATIOM 

P 0 ROX l l W  
ROCHESTER N 1 1 4 6 0 3  

LIBERTY PAYS MORE ! ! 
WILL BUY FOR CASH - ALL TYPES 

Elcclron Tubes . kmiconductors . Trst Equipmen( 
MiliUry Electronic Epuipnrnt 1 

Wire. write, phone collect' We pay freight on all purchlur! 
L I B E R T Y  E L E C T R O N I C S .  I N C .  

548 Broadway, New York. N. Y. 10012 
Phone: 212/9256000 
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1 1138. Command recmver. 108 132 mc AM. 9 tub .  2 uu ,ennlnslv No I do1 We 881  Inob, tunen@ graph Iuhncal data N-5 p a r  $upply 6 
contrnts .I o~h., cmmands NEW s n ~  m 7 ~ b s  ~7 UI -. .-- 
122. Canmand rucm.rr Y O  1600  hr. wlh *nab and t u n # ~  graph 6 
l e ~ h n s ~ l  data OK. g*O. lellrd. "/data 9 1M 17.95 
RlIA Mmem Qs'ar I90 550 KC. 85 Kc IF. no dm1 Bnnd nor 12.95 
1231ARC.5 Wmmand r c n  (Q5'srl  190-550 LC. ha% ds.1. -/knob h l u h  
data OK. BU.~..I.M. tested. W/~.I. 9 I ~ S  snm *n 14.95 
S P d m l X  Ruetwr. Y O  LC lo Y mc. an c r n m  pun cond?lmn 325.00 
ANIALR.5. T v n r  38 1000 rw rslh ONE lvnmna vn!l CV253 onr1ub.d 
Brand nc*. w i r c r r  late t l P  COnn~M to 60 rs  (R W )  a!% n m  0,  lblc 
bran* new. "4th ~ o k  275.00 
LY-I4 lrq. mcnr 135 20 mc. 01%. w / s o  malmM cahb 6 tun eat. 
1IWV,. OM. ~ l t d  Shpll rl 15 Ibl 57.50 
75.323 I r q  meter 70480 mc r1ch.n to appro.cn 001% Tech d.1. 
100". OK. grtd Shw rt 25 tbr 169.50 

WAMo MOO LAB TEST EQUIPUENT L MIL. COMMUNIC. 
WE CROI)ABlT HAVE THE BEST INVENTORY OF MOO U B  TEST E Q U l N E N l  IN 
THE COUNTRT. BUT PLEASE LXl NOT ASK FOR CAlALOG! ASK FOR SPECIFIC 
ITEMS OR K!NDS OF ITEMS VOU NEED! IYZ ALSO BUT! WHAT DO IOU HAVE7 

the permof lex key . 
s both : twin 1w.r 6 straight hand k q  ' 
in a pirotl.~ 2 paddle d-sign. 
S 9iv.1 inntank choir. of autowt ic  
..mi-automatic G straight hand k d y .  
S us. dir.ctly with any transmihr w 
threuph an .Idronic Lw.r. 

8 amp. gold di6hs.d mil*-r con&& 
adjust from 0-.060" G 5-50 pram.. 
s dietinctire blue paddl.. are of 
tuggad G-I0 fib.rglas. .pow*. 

0 100% US mad. 6 gua~an td  f& I yr. wid bl -11 only 

James Research corn g a ~ d e p ' t :  HR- K 
11 scherrnerhorn st., roo lyn n.y. 11201 

r LARGEST SELECTION in  United States 1 
I -AT-LOWEST PRICES - 48 hr. delivery I 

SEND 10c for  catalog w ~ t h  I 1 osc~ l la tor  circu.~. Refunded on I 
':-"a --A..- 

I a d u c . .  I n t . r t . r . n c .  II~.. a ArL Y.... short war. ..<.,"... Y.... wo.ld Wld. 
m?n.rs Gu.rant.rd In .la 

II.c.C'M s,ronc.. Cumulrlr 
I.,,. Po-., L,gk,. W.., 

w..tn.rprmv 
- . l n  '16 I t  7.' l..dll?>c Sea1.d ~ .%~,nant  IPaD. For moll<.  and ~1.r. ,.dm 
.m.l.ur.! El.nl,<lrle. 5 >rpa.alr antenn~r -8th -?tar rrl.... ..a n . r  y u l l a n l r r d  
80  10 10 10 met.! Ornd. Comolcl. 102 II SI9.95. 4 0 2  I S  11) n l e t e l  band.. 54 
o r h r t  tor r o l ~ d  -,d. snort .,rr. ..reotlon) ~ 1 8 9 5 .  S.nd oolv sl m irrsn, rr 
rno, 2nd pay .o%lrnrn balance LOO olu3 m.la.e 11" .Ir!rrl ul reni3 lull D'1<. lot 

WE PAY HIGHEST 
PRICES FOR ELECTRON 

TUBES AND SEMICONDUCTORS 
- 

H & L ASSOCIATES 
ELIUBETHPORT INDUSTRIAL PARK 

ELIUBETH,  NEW JERSEY 07206 

(201) 3514200 

WHY 
YOU SHOULD HAVE 

FORWARD YOUR QSLs TO DX STATIONS 
W3KT has over eight yeors of experience i n  operat- 

ing on oulgoing QSL service. 
W3KT has forwarded well over a mill ion QSLs 

during that time. 
W3KT forworded over 250,000 QSLs i n  1968 alone. 
W3KT personally has 345 countries confirmed. 
W3KT offers you a DELUXE service. A l l  you have 

to do is to f i l l  in the card. 
W3KT considers your QSL a personal message, and 

sends i t  out PROMPTLY by FIRST CLASS mail. 
WJKT keens ua-to-dote files of stateside QSL man- 

agers. when he rends cards to them he in- 
cludes on SASE, and sends the replies to  you 
via your QSL Bureou. 

W3KT sends other cards to the proper QSL Bureaus, 
or, where necessary, direct. 

W3KT sends out 30 CARDS PER DOLLAR, and it 
is not necessary to send these ol l  a t  the same 
time, or i f  you prefer, he w i l l  forward your 
QSLs a t  FOUR CENTS EACH. 

W3KT charges N O  MEMBERSHIP FEE. 

TRY THIS SERVICE! 

C A N  THOUSANDS OF USERS BE WRONG? 

W3KT QSL SERVICE 
RD 1, Valley Hill Road Malvern, Pa. 19355 

WORLD PREFIX MAP- Full color. 40"  x 28". shows 
preftxes on each country . . .  DX  zones, time zones. 
cltoes, cross reterenced tables . . postpaid $1.00 

RAOlO AMATEURS GREAT CIRCLE CHART OF THE 
WORLD - from the center of the Un~ted States! Full 
colnr. 30" x 25". l i s t l n ~  Great Clrcle beartngs In de. 
grees for six major U.S. cotes; Boston. Washington. 
D.C . M~ami. Seattle. San Francisco & Los Angeles. 

postpald 11.00 

RADIO AMATEURS MAP OF NORTH AMERICA! Full 
color. 30" x 25" - includes Central Amer~ca and the 
Car~bbean to the equator, show~ng call areas. zone 
boundarles, prefixes and time zones. FCC frequency 
chart, plus ~nforrnat~ve ~nforrnat~on on each of the 50 
Un~ted States and other Countries postpaid $1.00 

WORLD ATUS - Only atlas comp~led for radlo ama- 
teurs. Packed with world.w~de ~nforrnat~on - includes 
1 1  maps. In 4 colors wlth zone boundarles and coun. 
try prefixes on each map. Also ~ncludes 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 8%'' x 12" . . . . . . . . . . . . . . .  postpatd $2.00 

Complete reference library of maps - set of 4 as listed 
above . . . . . . . . . . . . . . . . . . . . . . . . . . . .  postpa1dS3.00 

Sac your favorite dealer or order direct. 

RAOlO  AMATEUR 

Lake B.utf. 111.60044 
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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 101 postage 
and handling. Write to C.A.R.S.. P. 0. Box 
1092, Lubbock, Texas 79408. C.A.R.S. 
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. 
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. If you have a 
design, send it along too. 

Thank you and happy hamming in 1969 

w h : 2 1  

CONVENTION 69 
ARRL NATIONAL 

DES MOINES, IOWA 
JUNE 20, 21, n 

P.O. Box 1051, 50311 

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. 

Write or Call now . . . BARRY, W2LNl 

BARRY ELECTRONICS 
512 BROADWAY NEW YORK, N. Y. 10012 

212 - WA 5-7000 

# 
m.h.s an audible ton. to monitor 

the RF oF any CW tran*mit(.. (rom 
IOMI to I K r  G 100Kc to IOOOMq 
using only an 8' pickup anhnna. 

can be self-triggered (or cod. 
practic. or the testing OF melid 
stat. compn.nh and circuih.  

aids in tvninp up G tosting RF 
escillator and p a w  circuih. 

4 tr.n*i.tor, 1 diode circuit, 
T 

~p.ah.r, ton. mdiumf M p.mll, 
h s t  I.ads, 8' ant., G magndi r  b.0. 1495 ~ n * t h ,  cabinet i s  Ib paup. black G c l u r  ppd usa&ran 
.nodid aluminum, 3.4 1 1.3 rn 1.1' nnd D chock or m.o. 
US mado G pu.r.nh.d (or I par.  sold by moll only 

James Research com anyideplt: HR-M 
7 1  scherrnerhorn st.. g r ~ ~ k ~ v n  n.v. 11201 

SURPLUS WANTED 
E UIPMENT WITH PREFIXES ARA ARC ARM, 
A!N. APA. ASN ASA APN APR' ARR' AS 
GRR, GRc, GRM: G P ~ .  VRC,, UPX: URA: uR8: 
URM. USM UPM SG MD PRM PSM PRC. 
TM TRM ' TED 'SPA ' S R T '  cu COMM~RCIAL 
rS$ipMrNi By  i ~ c ,  ~ I R D .  .BOONTON. BENDIx. 
C LLINS. MEASUREMENTS. H.P. NARDA. GR, 
SPERRY. ETC. 

TOP CASH DOLLAR PAID OR TRADE 
WE STOCK NEW HAM B U R  

WRITE - WIRE - PHONE (813) 722.1843 
BILL SLEP, W4FHY 

-LIP .cL.ccTRomcm co. 
2.32 *IG**ll(l 301 N I 1 1 I H I O M  rL011101 11312 

."OM€ < I t > !  722 ,*a1 !!ti 

GET YOUR NEW 
ISSUES NOW! 

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

140,000 QTHS i r  
the DX edition $4.9: 

MARCH 1 - SEPT. 1 
JUNE 1 - OEC. 1 

These valuable EXTRA features included in both editions! 
QSL Managers Around the Radio Amateurs' PrefileS 
World! by Countries! 
Census of Radio AmattUrS A.R.R.L. Phonetic Alphabet! 
throughout the world! . Where To Buy! 
Radio Amateurs' License . Circle Bearings! ,.,-.--, 
b,a>*: 

World Prefix Map! International Postal 
International Radio Information! 
Amateur Prefixes plus much more! 

See your favorite dealer or order direct (add 25C for I'nailinE 
in U.S.. Possessions & Canada. Elsewhere add 50C). 

RADIO AMATEUR 

Lake Bluff, 111.60044 
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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 

TAPE PUNCH-READER-PIPER 
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. 

electric 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 i f  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 

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, 12120.00 

926 9 2 3 ( 2 0 M ~ z )  JK Flip Flopv hi speed .1.50ea,12/15.00 
910 Dual 2-input NOR, 1.50 ea. 12/15.00 
914 Dual 2-Input gate, 1.00 ea, 12110.00 
Dual 4 Input logic gate 

#1M5 . . . . . . . . . 211.00 
Diff. Amp. 12M2 . . 1.00 ea, 12/10.00 
#7M6 flat Pak~ w/schematict 6NPN 

transistors in package, . . . 311.00 

1.00 each or $10.00 dozen 
Buffer . . . . . . . . . . . 900 
Dual Input Gate , . . . . . 2.903 
JK Flip F I O ~  . . . . . . . . 923 

JK Flip . . . . . 2*923 
Dual 2-Input Gate, 

Dual Expander . 1-914, 1-925 
Dual 2-Input Gate ~ x ~ a n d e r  . . . 925 



ABSOLUTELY 

FREE STANDING 

SUPPORTS 9 SQ . FT . 
Shown with internal Ham M 
rotator and 2" mast . 

FREE: RIGID BASE 

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 . 
RISES TO 51 FT . - 
Nests down to 

HOT DIPPED 
GALVANIZED AFTER 
FABRICATION! 
All welding by 
certified welders . 

IMMEDIATE DELIVERY 

FREIGHT PREPAID INSIDE 
CONTINENTAL U.S.A. 

<X TOWER CORPORATION . . 7182 Rasmussen Av e... Wsalla Callt 93277 
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HOWARD W. SAMS BOOKS FOR THE AMATEUR 
Famous Editors Engineers B O O  ks Advanced & ~xtra-class Amateur License Handbook 

pages. EE-350, only.. .......................... $6.95 
mai l  t o  Howard W. Sams 8 Co., Inc., Dept. HR-49 I Transistor Radio Handbook 4300 W. 62nd St., Indianapolis. Ind. 46268 

by Donald 1. Stoner. W6TNS 6 Lester A. Earnshaw, I 
ZLlAAX. Covers the use of transistorized CornmunICa- 

I 
tions equipment for amateur and commercial appiica- I Send the following books: Nos. I 
lions. Provides simplified theory, plus practical con- 
struction projects for solld-state equipment. 180 pages. I S e n c l o s e d  I 
EE-044, only. ................................ .$5.00 I I 

Amateur Radio Incentive Licensing Study Guide I Send FREE 1969 

by Robert M. Brown. K2ZSO/WSHBF and Tom Kneilel, 
I 

K2AES. Fully explains the new incentive licensing I Name I 
which affects both newcomers and old-timers. Covers I P t r r s c  PRINT 
all the new FCC Regulations and band allocations. I 
Includes sample exams lor Novice. Technician. Con- I Address 
dltional and General- Advanced- and Extra-Class licen- 

I 
slng. 160 pages. EE-050, only.. ............... .S2.75 I c i ty  S t a t e Z i p -  I 

1 ----------------J 

NEW AND IMPORTANT 
73 Dipole and Long-Wire Antennas 
by Edward M. The first compendium 
of virtually every type of wire antenna 
used by amateurs. 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 frequency* 
ity factor, and SWR. 160 pages. 
65071, only.. . . . . . . . . . . . . . . . . .  .$4.50 

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. 
65072, only. . . . . . . . . . . . . . . . . . .  , 5435  

by Howard S. Pyle, W70E. Provides all the information 
YOU need to obtain your advanced-or extra-class 
license. Makes preparation for these top llcenses far 
easier for present holders of lower licenses. Includes 
sample questions for each exam. 192 pages. 
20649. only.. ................................ .$3.95 

General-Class Amateur Licensa Handbook 
by Howard S. Pyle, W70E. 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.. .53.25 

Amateur Radio SSB Guide 
by ~ a r r y  D. Hooton. Invaluable to anyone owning or 
plannlng to buy ssb equipment. Explains basic princi- 
ples and purpose of ssb transmission: analyzes in de- 
tall the balanced modulalion circult and i ls application 
in a typical transmitter. Includes schematics for build- 
ing or troubleshooting ssb transmitters and receivers. 

...................... 136 pages. 20629, only.. $3.95 

Ham Antenna Construction Projects. 2nd Ed. 
by J. A. Stanley. The antennas described are either 
homemade or represent major modifications of manu- 
laclured types. AII designs are practical, and Include 
improved new versions of the Marconi. Yagi, and 8JK. 
primar~ly for 10-500 watt PEP class rigs. 176 pages. 
20654, on/,.. ................................ ~ 3 . 9 5  

Transistor Transmitters for the Amateur 
by Donald L. Stoner. WBTNS. Shows how to build solid- 
state c,sta~ checkerlcalibrator, low-power cw xmitter 
and eight other transistorized projects. 128 pages. ................................. 20450, only. $3.25 

17TH EDITION OF THE FAMOUS E 6 Building Your Amateur Radio Novice Station 
Radio Handbook by Howard S. ~ y ~ e .  W70E. Prov~des complete, easy-to- 

follow construction details for building an inexpenslve 
Tells how to design, build, and transmitter and receiver, plus several valuable acces- 
operate latest types of ama- sory items. for Novice or General Class operation. 128 

............................ teur transmitters, receivers. pages. 20050, only $3.75 
transceivers, and amplif~ers. 
Provides extenswe, s imp l~ l~ed  Amateur Radio Mobile Handbook 
theory on practically every by Charles Caringella. W6NJV. Provides complete 
phase of radio. All original information for going mobile. Explains circuitry and 
data. up-to-date. complete. 848 pages. construclion of commercially built mobile amateur 
EE-167, only. ............................... .t12.95 equipment. Shows how to build mobile converters, trans- 

The VHF Amateur millers, transceivers, and modulators, etc. 176 pages. 
................................... by Roberl M. Brown, K2ZSOIW9HBF. up- 20035, only $3.50 

dated handbook incorporating the finest mater~al on Amateur Radio Construction Projects 
vital vhf subjects from the rare back issues .of the by Charles Caringella, WGNJV. Shows how to build 
famous VHF Magazrna, plus new data of greal Interest novice transmitters, converters, all-band phone-cw 
to both old and new vhf men. 160 pages. transmitter, and others. Provides detailed, easy-to- 
EE-65060, Only.. ............................. .U.50 follow building and operating instructions. 136 pages. ................................... Commercial Radiotelephone License 20045, only 53.25 

[1&A Study Guide OTHER POPULAR TITLES 
by Wood,ow Sm,lh We,born, prep- Tranalstorired Amateur Radio Projects. 20570.. . .S3.50 
aration for the exams. Ouestions cover first four ela- Want lo Be a "Om. 41h Ed. 20607. ....... 4.50 

........... ments of the radiotelephone license exam, Answers ABC's Of Ham Radio. 3rd Ed. 20638.. 2.95 
are detailed and comprehensive. 272 pages. Practical Ham Radio Projects. 20042.. .......... 2.95 

............................... EE-031, only.. .$8.95 lnternalional Code Training System. 20138.. ..... 7.50 
Amateur Radio Antennas. 2nd Ed. 20611.. ....... 3.95 

Singla Sideband: Thaory and Practice 101 Easy Ham Radio Projects. 20674.. .......... 3.95 
by Harry D. Hooton. W6TYH. The one-source guide to 
ssb, covering origin and principles, derivation of ssb - - - 
signals, carrier-suppression techniques, sideband se- I HOWARD W. SAM$ & Co., IK. - - 1 
lection, and a complete analysis of ssb equipment. 388 1 Order  fro,,, any ~ l ~ ~ t ~ ~ ~ i ~  parts ~ i ~ ~ ~ i t , ~ ~ ~ ~ .  or 



eurs are . . .  ~t that , - .. Many amat finding OL their 
recently purchased s~deband rigs fall to per- 
form adequately on CW. Some, not liki 
to operate with less than the best, confi 
their time to SSB. Yet CW, as a mode 
communication, is hard to beat - and t r i  
can be a ham's "best friend." This impasse 
is logi,ally a reflect~on of .theF?act that SSB 
is w m t  modern rlgs a 6  designed to do best 
-'CW is something of an after.thought. 

Yet the requirements of each mode, whila 
differing indegree, are not that far apart : 
if only 'present day manufacturers woi 
enlarge the copper and steel content of th 
power supplies. In the typical sideband I 

today the powertiansformer weighs betwe 
8% 'andr 11 pounds. Nonetheless. ~t 
expected to sustain up to 500 watts of PI 
input or 400 watts of CW input. Is i t  a,,, 
wonder, then, that your CW ce 
leaves something to be desired? 

This same problem is even easler to see 
when i t  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- 
cia1 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 chi 
acteristics were not considered importa~ 

performan 
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The pla 

My mo 
'old. Firs1 
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in  fact stands rnar K I I T requires 
nearly 100% duty cycle. CW requires 45%. 
9nd SSB requires only about 12%. Albeit. 
Ne are not likely to repopularize AM on the 
-IF bands, yet CW is here to stay, and efforts 
nust be made to make A1 more attractwe. 

tivation for these i two- 
f :, to cause some e in the 
t :reating modern ge: ember 
tnat you can't get "somethin rrorn nothin." 
4nd, second, to suggest that one expedient 
3nswer is the tremendous amount of old 
:raded.in gear that exists ~n dealers' stocks 
- gear that really works and is a pleasure 
:o listen to and to operate. F'rinstance: 

Collins 32V2 . $175.00 
Collins 32\13 . . . , $225.03 
B & W  5100 . . . . $175.00, 
Johnson ValiAnt 1 ., . $1.50.00 

on Valian . $250.00 

- .  . $125.00 
$225.00 

-. - - . - - . . . . . $ 55.00 -; 

Now, these sets are known to possess excel- 
lent reputrltions. 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 Haward, 
Massachusetts. Please allow 2 weeks deliv- 
ery via' well-packed Railway Express. 

Wouldn't you rather use t t  ~n CW 
than listen to it on CB? 

Johns 
- Rangs 

Rang€ 
Ficn ' 

HERBERT 

words is 
~ngineers 
sr, to rem 

iis gear o 

COMPANY 
harvard, Massachusetts 01451 Telephone 617 - 456 - 3548  

'?Helping Hams t o  Help Themselves" 



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. 

m 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 

may be connected for transceiver or 
receiver-transmitter use without 
internal modification. 
PIUS many, many more features. .. 

. AMATEUR NET $375.00 - /-- Also available: GSB 201 MK II - ern- 
ploys four type 81  1A economical triodes 

E x c e ~ t l o n ~ l l ~  c o m ~ a c t 4 ~ l ~  for 1500 watt P.E.P. input. 
81/2" high, 125/8" wide and 17" deep-the 

GSB 201 lends ~tself read~ly to table AMATEUR NET $325.00 
top mounting' See your favorite distributor - Write for brochure 

P. 0. Box 6527 / Raleigh, North Carolina 27608 
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