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., jim 
B - - u second look fisk 

A little over twenty-five years ago, on 
December 23rd, 1947, to be exact, a 
group of scientists at Bell Laboratories 
built a one-stage amplifier circuit around 
the world's first transistor, giving birth to 
a whole new era of electronics and 
communications. But the beginning of 
the story was not in 1947, but long 
before. There had been hints of amplifica- 
tion in semiconductors as early as the 
1920s but few experimenters could du- 
plicate the results. Nobody realized the 
effect of semiconductor impurities nor 
understood the action of semiconductor 
materials. 

In 1930 Dr. Julius Lilienfeld, a Ger- 
man physicist, actually patented a semi- 
conductor amplifier that could be com- 
pared to today's mosfet. Although Dr. 
Lilienfeld's amplifier worked, it could not 
be duplicated by other workers, and it 
slowly slipped into oblivion. 

In 1939, Dr. William Shockley made 
an entry into his lab notebook a t  Bell 
Labs, "It has today occurred to me that 
an amplifier using semiconductors rather 
than vacuum is in principle possible." It 
was nearly eight years before this concept 
would bear fruit. A large part of this 
period was spent in learning more about 
that old bugaboo, semiconductor impuri- 
ties. 

The 1 N21 crystal detector, developed 
during World War I I and the workhorse of 
wartime radar receivers, provided some of 
the impetus. After the war a solid-state 
research team at Bell Labs, co-headed by 
Dr. Shockley, started experimenting with 
germanium and silicon, two semiconduc- 
tors that were easy to work with. As one 
of the group says today, "We felt that the 
area was so fertile that you could devise 
an experiment in the morning, go out in 
the lab and try it in the afternoon, and 
then write a paper about it that evening." 

The first device the group attempted 
to build was what is now called an 
insulated-gate fet. The device didn't 
work. The group scrambled around, dug 

into the literature and spent long hours 
discussing the alternatives. 

Dr. Walter Brattain tried an experi- 
ment where he covered a metal point 
with a thin layer of wax and pushed i t  
down on the surface of a piece of silicon. 
He then surrounded the point with a drop 
of water and made contact to it. The 
water was insulated from the point by the 
wax layer. He found that voltages applied 
between the water and the silicon would 
change the current flowing from the 
silicon to the point. Power amplification 
had been achieved! Unfortunately, the 
drop of water would evaporate almost as 
soon as things were working well. 

This led to experiments with other 
electrolytes that didn't evaporate so read- 
ily. Then, they discovered a thin oxide 
layer on the surface of the semiconductor 
under the electrolyte and decided to use a 
spot of gold as a field electrode to 
eliminate the electrolyte. 

When this was tried, an electrical 
discharge between the point and the gold 
spoiled a spot in the middle - when they 
had washed off the electrolyte they had 
inadvertently washed off the oxide film, 
which was soluble in water. However, by 
placing the point around the edge of the 
gold spot they observed a new effect - 
when a small positive voltage was applied 
to the gold, holes flowed in the surface of 
the semiconductor, greatly increasing the 
flow of current. Four days later two gold 
contacts less than two-thousandths of an 
inch apart were made to the same piece 
of germanium and the first transistor was 
born. 

Nine years later, in 1956, the three 
inventors, Dr. William Shockley, Dr. John 
Bardeen and Dr. Walter Brattain were 
awarded the Nobel prize in physics. Little 
did they realize that their crude labora- 
tory device would spawn a multi-billion 
dollar semiconductor industry that today 
affects all our lives. 

Jim Fisk, WIDTY 
editor 



TOTAL 
Get total 146-148 MHz coverage 
without buying a crystal! 
The modified Clegg FM 278 transceiver 
now covers the entire range of 146-148 
MHz. . . and needs NO additional crys- 
tals. It's the only 2 meter rig available 
now with built-in total coverage that 
also offers greater than 25 watts output 
power, uses 10 1C devices, and has 
Teflon* wiring throughout. Not a single 
bi-polar device is in the RF path in 
transmitter or receiver . . . ensuring 
greater reliability. Accessory power 
supply and sub-audible tone on transmit 
are available too. At home or in your 
car, the FM 278 gives you the ultimate 
in total 2 meter performance. See your 
Clegg Dealer NOW or write or phone 
us today for detailed data sheet on our 
2 meter leader. 

CHECK THESE SPECIFICATIONS 
GENERAL 

POWER REQUIREMENTS: 12 to 14 VDC 
Current Consumpt~o~i a t  13.5 VDC: 
Recelve: 4 amps squelched. 1.2 amps unsquelched. 
Transmit. 6 amps max. 

DIMENSIONS: 7%" x 3%' x 9% " deep; 4 Ibs, net 
welght. RECEIVER 

TUNING RANGE: 146.00 to 148.00.MHz. continu- 
ously tuneable wlth reset capablllty of approx. 
1 KHz to any frequency In range. 

SENSITIVITY: .35 pv max. for 20 db quieting; .l r v  
lor rellable squelch actlon. 

SELECTIVITY: 11 KHz at 3 db;  Less than 30 KHz at 
70 db. Adjacent (30 KHz spaced) channel rejection 
more than 70 db. 

AUDIO OUTPUT: 2.0 watts (min.) at less than 10% 
T H D  into Internal or external ohm speaker. 

TRANSMITTER 
TUNING RANGE AND CONTROLS: Same as 

RFCEIVFR. 
POWER OUTPUT: 25 watts Mln. Into 50 ohm load. 

P A transistor protected for lnflnlte VSWR. 
MODULATION: Internally adjustable up to 10 KHz 

devlatlon ant1 up to 12 db peak cllpplng. - 2 - y - 7  r - 7 

'DuPont trodemork 

Amateur Net $479.95 f&q DIVISION 

3050 Hempland Road, Lancaster, Pennsylvania 17601 

Tel. (717) 299-3671 Telex: 84-8438 
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designing 

communications receivers 
for good 

strong-signal 
performance 

Many modern 

amateur receivers 

perform poorly 

in the presence 

of strong signals - 

here are some 

sound design ideas 

for solving 

this problem 

"Current receivers. . . perform poorly 
under exactly those conditions that are 
most important, when the desired signal. 
is weak and the undesired signal i s  
strong" i s  the way Squires began an 
article on receiver front-ends in 1963.' 
Since then, solid-state receivers have be- 
come the standard in new design, increas- 
ing the difficulty of obtaining adequate 
signal handling characteristics. Outstand- 
ing strong-signal performance is  one of 
the more difficult and expensive charac- 
teristics to design into a receiver; the least 
expensive characteristics are sensitivity 
and gain. This is why most receivers are 

& "hot" enough to rattle the walls on noise 
8 alone. 
o The price for low noise figures on the e high-frequency bands is paid, not in 

dollars, but in poor to mediocre strong- 
C signal performance. Top professional re- ! ceivers in the $5000 to $10000 price 

range are often designed for noise figurer 
W. of 10 to 12 dB, the excess noise-figure - 

performance being traded for signal - 
handling ability. 

w- What are the symptons of poor strong- 
signal performance? Under actual on-the- 
air conditions a receiver which cannot 

S handle strong signals can have i t s  per- = formance so deteriorated that i t s  static 
sensitivity and selectivity figures are 
meaningless. The receiver may go com- 

r pletely silent in the presence of a strong, 
unwanted station, or i t s  gain and sensi- 
tivity may be so reduced that you can not 

t copy the weak, desired station. 
a The amateur bands may appear to 
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be full of weak commercial stations 
which are really operating outside the 
bands - heterodynes, birdies and broad- 
cast stations appear. Strong ssb stations 
produce less obvious effects which make 
the bands seem noisy and full of splatter. 
All these conditions are produced by 
deficiencies within the receiver. 

There are a number of ways in which 
strong, undesired signals outside the i-f 
passband can interfere with reception. 
Some require only a single undesired 
signal to be present; others require two or 
more signals. Single signal effects include 
adjacent channel interference, image in- 
terference, i-f breakthrough, strong-signal 
spurious responses, desensitization and 
blocking. Multiple signal effects include 
cross-modulation and rf intermodulation. 

single-signal interference 
Adjacent-channel interference is  caused 

by a strong, undesired signal close to, 
but outside of, the receiver's i-f pass- 
band. This i s  the fault of the main 
selectivity determining filter. The filter 
either has a poor shape factor or the 
ultimate attenuation (stop band) i s  not 
deep enough. Some filters, for instance, 
have skirts that go down to only 50 or 60 
dB before they flatten out. One solution 
to this problem is cascading two or more 
filters. Care in matching filter center 
frequencies and proper isolation produce 
ultimate attenuations of 120 dB or more 
and shape factors approaching 1 : 1. 

Image frequency interference i s  a func- 
tion of rf selectivity and the frequency of 
the first i-f. Secondary images between 
the first and second i-f stages of multiple- 
conversion receivers are also possible. 
Many current receivers have image rejec- 
tion ratios as low as 50 dB on at least one 
band. However, with an i-f in the mega- 
hertz range, image ratios of 100 dB or 
more are possible if economy is  not an 
overriding factor. Up-conversion to an i-f 
above the receiver tuning range in con- 
junction with a front-end low-pass filter 
is also very effective. 

I-f breakthrough occurs when a signal 

on the frequency of the i-f rides through 
the front-end and into the i-f by brute 
force. The i-f rejection ratio of a receiver 
i s  a function of i t s  rf selectivity, and runs 
in the range of 50 to 70 dB for amateur 
receivers and up to 70 to 100 dB for 
professional and military receivers. 

The problem is  much more severe with 
variable first i-f receivers than with fixed 
first i-f receivers because it is difficult to 
find a 500- to 1000-kHz slice of the 
spectrum with no strong stations, and 
further, because simple traps can reduce 
i-f breakthrough in fixed i-f receivers 
where band elimination filters are re- 
quired for variable i-f receivers. U p  
conversion with a low-pass filter i s  one of 
the most effective solutions to the i-f 
breakthrough problem. 

Strong-signal spurious responses are 
produced in two ways. First, strong sig- 
nals can ride through the front end and 
mix with harmonics of the first oscillator 
to produce the i-f. Second, a nonlinear rf 
amplifier or mixer can generate har- 
monics of a strong signal which beat with 
the local oscillator. Rf selectivity and 
filtering of the injection frequencies are 
the cure for this problem. 

The best receivers have strong-signal 
spurious responses of 100 dB in relation 
to a 1 -pV desired signal. That is, it takes a 
100-mV undesired strong signal to pro- 
duce a receiver output equivalent to the 
output produced by a 1-pV desired signal. 
A 0.3 mV signal (50 dB relative to 1 pV) 
can produce strong signal spurious re- 
sponses in less expensive receivers. 

Desensitization and blocking are dif- 
ferent degrees of severity of the same 
problem. In desensitization a strong signal 
outside the passband reduces the gain of 
the receiver which may make it impos- 
sible to hear a weak desired signal. In 
blocking, the gain is reduced to such an 
extent that the receiver goes silent. Both 
desensitization and blocking are caused 
by a signal which rides through and is  
rectified by the first active device causing 
a shift in the operating point of the 
device. If the first device is also connected 



to the agc system, the rectified voltage there a lack of standard conditions and 
can be fed back through the agc line to levels makes direct comparisons impos- 
affect other stages as well. These prob- sible. The undesired signal required to 
lems are most common in the immediate produce a certain level of cross-mod is 
vicinity of transmitters. specified, but the reference cross-mod 

Professional class receivers specify de- level is variously given as - 10 dB, - 20 dB 
sensitization and blocking in terms of the or -30 dB relative to the desired signal 

fig. 1. Signal path through a typical modern communications receiver. 

unwanted signal level required to cause a 
3-dB drop in receiver output when tuned 
to a 1 mV desired signal. 100 mV is a 
typical desensitization specification for 
such a receiver. These characteristics are 
seldom specified on lower priced receivers 
but tests have shown that some will 
completely block at 35 mV or less. 

cross-modulation 
Cross-modulation is a mixing effect 

that i s  produced when a desired signal 
and a strong, undesired signal are applied 
simultaneously to a device with third- 
order curvature of its input-vs-output 
transfer characteristic. The first and 
second mixers are the stages most likely 
to produce cross-modulation but very 
strong signals can also produce it in the rf 
amplifier. The result of cross-mod is  that 
the modulation of the undesired signal is 
superimposed on the desired signal and 
cannot be removed by subsequent proc- 
essing. Cross-mod is aggravated in the first 
stage of a receiver by the popular gain 
control methods which change the oper- 
ating conditions of the device (see fig. 5). 
Any attenuation ahead of the offending 
stage is beneficial even if the desired 
signal is also attenuated, because 1 dB of 
attenuation reduces cross-modulation by 
2 dB. Of course, attenuation of the 
undesired signal by rf selectivity without 
affecting the desired signal i s  preferred, 
but this i s  not always possible i f  the 
undesired signal i s  close to the passband. 

Cross-modulation is seldom specified 
except in professional receivers and even 

output, as 3% cross-mod, or as "negligi- 
ble". More important, the spacing of the 
undesired signal from the desired signal 
may be anywhere from 10 to 100 kHz or 
may be expressed as a percentage up to 
10%. Cross-mod performance is improved 
by use of greater rf selectivity and more 
linear active devices. A given active device 
can often be made more linear by op- 
timizing i t s  operating conditions. 

intermodulation 

Rf intermodulation (IM) is, like cross- 
modulation, the result of third-order cur- 
vature of a device. I f  there are two strong 
undesired signals, fl and f2, they will 
produce two third-order products, one a t  
fl+(fl-f2) and the other at f2-(fl-f2). 
Fifth-order curvature can also produce 
much weaker IM products spaced 

VARIABLE 
FILTER 

fig. 2. Ideal receiver signal path for handling 
strong signals. 

2(fl-f2) from the two offending signals. 
As an example, two strong signals, one a t  
3450 kHz and the other a t  3490 kHz, can 
produce two IM products in the 80-meter 
band, a third-order product at 3530 kHz 
and a f ifth order product a t  3570 kHz. 
Two other IM products fall outside the 
amateur band at 3410 and 3370 kHz. 
Perhaps this i s  why the 80 meter band on 
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your receiver sounds full of RTTY and 1920s which had all their tuned circuits 
other commercial stations. lumped between the antenna and the first 

There are two ways in which IM is  rf stage. The filter in the ideal receiver, 
specified in professional receivers. One is however, must be adequate to provide 
to  tell how far the IM product is below adjacent channel selectivity to modern 
the level of the two signals which cause it. standards - a shape factor of 2:l. 2.5 
Third-order IM, for example, can be kHz bandwidth, ultimate rejection greater 

VARIABLE 
F l u m  l 

fig. 3. Compromise receiver signal path for handling strong signals. 

specified as, "at least 60 dB below two 
10-mV undesired signals." IM can also be 
specified as the undesired signal level to 
produce an IM product equivalent to  a 
1-pV desired signal. The better profes- 
sional and military receivers require from 
+70 dB to  +I00 dB relative to 1 pV to 
produce third-order IM equivalent to a 
I-pV desired signal. Improvement in IM 
performance is accomplished by the same 
means as for cross-modulation. 

receiver signal path 

The typical modern communications 
receiver (fig. 1) has a signal path which is 

than 100 dB, insertion loss 1 or 2 dB. 
Such a filter would stop the strong 
undesired signals before they got into the 
receiver, unlike the two or three tuned 
circuits in most receivers which allow 
signals 50 or 100 kHz off frequency to 
ride through with little attenuation. High- 
frequency crystal-lattice filters which 
meet these requirements for single fre- 
quencies are available, and receivers such 
as this, covering one or several fixed 
frequencies, are in use. 

A practical, tunable receiver which can 
approach the ideal in performance is 
shown in fig. 3. The objective is to 

fig. 4. Plot of strong-signal responses in a typical communications receiver. Frequency fc is the center 
frequency to which the receiver is tuned (3000 kHz), fo is the oscillator frequency (3455 kHz), and 
fi is the intermediate frequency (455 kHz). 

not ideal from the strong-signal stand- 
point. The problem with this design i s  
that four stages are exposed to  strong 
undesired signals before the passband- 
determining filter can reduce them to 
harmless proportions. 

The ideal receiver configuration for 
handling strong signals (fig. 2) is a throw- 
back to some of the TRF receivers of the 

provide maximum adjacent-channel selec- 
tivity as close as possible to  the antenna. 
The mixer must be low noise and as linear 
as possible; FL1 should consist of two to 
four tuned circuits, depending upon the 
noise figure of the mixer and the target 
noise figure for the entire receiver. The i-f 
must be high enough so FL1 can ade- 
quately suppress images and low enough 
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to be practical, say, in the range of 1.5 to 
50 MHz. 

Higher intermediate frequencies re- 
move the i-f from the receiver tuning 
range and permit the use of up-conversion 
in conjunction with a low-pass filter 
ahead of FL1. The disadvantage of the 
higher frequencies is that filters, while 
available, may be expensive and difficult 

fig. 5. Interfering signal level required to  pro- 
duce 1% cross-modulation in two different 
active devices. 

to locate. The stability and constant 
tuning rate usually associated with the 
variable first i-f, multiple-conversion re- 
ceiver can be achieved with this con- 
figuration by deriving the injection fre- 
quency for the first mixer through the 
pre-mixer technique. In this case, com- 
plexity has been removed from the signal 
path and added to the frequency deter- 
mining circuits where it can do no 
harm to the signal. 

receiver design trends 

The receiver design trends of the las t  
twenty years have, almost without ex- 
ception, been in the direction of poorer 
strong-signal performance. One of the 
innovations of that period is all solid-state 
receiver design. In general, semi-con- 
ductors do not handle strong signals 
as well as vacuum tubes, and the use of 
semi-conductors in stages ahead of the 
adjacent-channel selectivity filters de- 
grades strong-signal performance. 

Multiple conversion, another design 
innovation, results in two mixers and 

three to five total stages before there is 
appreciable selectivity to protect the am- 
plifiers and mixers from strong undesired 
signals. Broadband and variable i-f stages 
are susceptible to i-f breakthrough. 

Furthermore, the newer low-noise de- 
vices, both tubes and semi-conductors, 
tend to be less linear than the older 
vacuum tubes. The low-impedance 
(50-ohm), tightly-coupled primaries on 
modern antenna coils compound the 
strong signal problem because they de- 
grade the 0 of the tuned circuit. They 
also present higher signal levels to the 
active device than did the old medium- 
impedance (200- to 500-ohm) primaries. 

evaluating strong-signal performance 

The best method of evaluating the 
strong signal performance of the receiver 
is that used for military and professional 
receivers. Two signal generators are used 
to plot cross-mod and spurious responses 
as shown in fig. 4. In plotting the 
cross-mod curve one generator feeds in a 
desired signal (10 to 100 p V )  at the 
frequency to which the receiver is tuned; 
the second generator is swept out from 
the desired signal frequency, first in one 
direction and then the other, representing 
a strong undesired signal. The amplitude 
of the undesired signal necessary to pro- 
duce the reference cross-mod level is 
recorded at enough points to produce the 
curve shown in fig. 4. 

The first generator i s  removed from 
the circuit and the second generator i s  
swept through the spectrum again. Any 

OSCILLATOR 
lNJECnON 7 1  

h 
fig. 6. Unbalanced 7360 beam-deflection mixer 
circuit. 

10 february 1973 



discrete responses such as image and i-f 
breakthrough are recorded. The undesired 
signal strength required to produce a 
response equivalent to a 1-pV desired 
signal is recorded for the discrete re- 
sponses. 

Since there are an infinite number of 
signal combinations which can produce 
IM, you must be content with spot 

signals: Reduce the strength of the un- 
desired signals or, in the case of cross- 
mod and IM, improve the linearity of 
mixer and amplifier devices in the stages 
ahead of the adjacent-channel selectivity 
filter. 

Reducing the strength of the undesired 
signals is the method used in the receiver 
configuration in fig. 2. If the undesired 

6 
OSCILLATOR 
INJECTION 

A 
OSCILLAlDE 
INJECTION 

fig. 7. Two dual-triode mixer circuits. The circuit in (6) is not as sensitive as the circuit in (A), but 
(8) will handle larger signals. These circuits are suitable for vacuum tubes such as the 12AU7. 12AT7 
or 6DJ8. 

checks in evaluating this characteristic. 
Set one generator at f, plus 30 kHz and 
the other at f, plus 60 kHz. The ampli- 
tude of both generators must be the 
same. Increase the amplitude of the two 
generators until a response appears at f, 
equivalent to that produced by a 1-pV 
desired signal. The level of either genera- 
tor is then the IM response level and may 
be expressed in dB relative to 1 pV. 

There are only two ways to improve 
the ability of a receiver to handle strong 

signals can't get into the receiver, they 
can't do any damage. In most receivers 
you have to get along with something less 
than ideal rf selectivity, but strive for the 
maximum practical selectivity. Reducing 
the undesired signal by 1 dB will reduce 
cross-mod by 2 dB and IM by 3 dB, 
so even a small amount of  addition- 
al selectivity can make a decided im- 
provement. 

If ideal rf selectivity isn't available 
then the linearity of the amplifier and 
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mixer devices becomes important. Not 
only should the most linear devices and 
circuits be selected, they must be op- 
timized for strong-signal performance. 
Each active device has an optimum point 
at which it is least susceptible to cross- 
mod and IM. This is illustrated in fig. 5 

'$11 
t 

6 T, 
+ Yo0 

CISCILLATOR 
INJECTION 

fig. 8. Balanced mixer circuit using a field-effect 
transistor. 

which shows generalized cross-mod-vs- 
attenuation curves typical of active de- 
vices when attenuation is  produced by 
changes in bias. 

Most amateur receivers suppress all 
strong-signal effects from out-of-passband 
signals by a minimum of 50 dB. The 
suppression of military and professional 
receivers runs from 70 to 100 dB or 
more. The noise figure of amateur re- 
ceivers runs from 5 to  8 dB, that of 
professional receivers is usually around 10 
dB. The cost of amateur receivers is $250 
to $800, professional receivers $5000 to 
$10,000 and up. Obviously, sensitivity is 
cheap while strong-signal performance is 
expensive. 

It can not be stated too often that 
good strong-signal performance in mod- 
ern receivers i s  the result of painstaking 
design work. It i s  not enough to pick out 
a signal path configuration and the circuit 
for each stage. Each stage must be ex- 
perimentally optimized for operating 
point, voltages and injection levels. If 
there are two or more circuits under 
consideration for a given stage, each must 
be optimized, and then compared. 

strong-signal performance 
The following paragraphs detail the 

steps which are necessary in the design of 
a receiver with superior strong-signal per- 
formance. 

First of all, determine the maximum 
acceptable noise figure. Many profession- 
al receivers are designed for a noise figure 
of 10 to 12 dB. I f  the input device of the 
receiver has a noise figure of 6 dB the 
designer then has an excess of 4 to 6 dB 
to use in providing additional r f  selectiv- 
ity, to  keep the gain low ahead of the 
adjacent channel selectivity filter, and to 
allow optimum strong-signal biasing of 
stages. 

For amateur work where i t  i s  possible 
to  take advantage of the rare occasion 
when a 5- or 6-dB noise figure is usable 
the best idea is to  have an auxiliary 
low-noise preselector that can be 
switched in ahead of the receiver. It is 
easy to add a preselector to a receiver 
that has sacrificed noise figure for superb 
strong-signal characteristics, but it is dif- 
ficult to improve the strong-signal char- 
acteristics of a receiver that has been 
designed for low noise. 

Next, select the signal-path con- 
figuration. For general use the arrange- 
ment of fig. 3 is recommended. A low- 
gain r f  amplifier can be added if the 
mixer does not have the required sensiti- 
vity. Note that it is not necessary to go to 
the variable first i-f approach to achieve 
the vfo type tuning we expect in modern 
receivers. 

mixers 
The mixer stage is  the key t o  the 

design of a superior strong-signal receiver. 
I f  the configuration of fig. 3 is to be used 
to i t s  fullest, the mixer must provide low 
noise, high conversion transconductance 
and exceptional linearity. Fortunately, 
there are devices and circuits which pos- 
sess these characteristics to a much 
greater degree than the mixers found in 
the average medium-priced receiver. 

The problem with many mixers is that 
the device is  biased to an operating point 
where it is not linear so that the required 
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second-order (sum and difference) fre- 
quencies are generated. However, at that 
point the device is also likely to be an 
efficient generator of third- and higher- 
order products which cause cross-modula- 
tion and rf intermodulation. Following 
are some recommended mixers which 
have been used in professional or military 

Squires' original balanced circuit had a 
noise figure of 5.5 dB at 29 MHz and 
handled undesired signals up to  1.5 volts. 

Various dual-triode mixer circuits 
perform well because they are low noise 
and require little or no gain ahead of 
them. The 12AU7, 12AT7 and 6DJ8 are 
some of the tubes which have been used. 

SIONAL TI 

fig. 9. Diode balanced mixer has 
approximately 8-dB noise figure 

CR4  

and handles large signals well. Di- - - 

odes C R l - C R 4  are hot-carrier di- 
odes; transformers T1 and T2 are 
toroidal types. 

receivers or which are of unusual interest. 
Squires developed a mixer circuit with 

the 7360 beam deflection tube in 1963 
which has been used in a number of 
amateur receivers and at least one com- 
mercial receiver.' An unbalanced version 
of the circuit is shown in fig. 6. The tube 
is set up for linear operation between G I  

In the circuit of fig. 7A V I B  is a triode 
mixer with the signal injected at the 
cathode and the oscillator at the grid. 
V I A  is a cathode follower which provides 
isolation between the signal and oscillator 
circuits. The 10k resistors in the plate 
circuit of V1 B form a voltage divider to 
reduce the plate voltage because V I B  

Y 2-26 MHz 

32 NHI 
W - P A S S  

FILTER LATTICE 

fig. 10. Parametric up- 
converter has a 6-dB 
noise figure and linear 
dynamic range of 137 bMa 

82-I IOMHz 
dB. OSCILLATDR INJECTION 

and the plates; the signal is switched 
between the active plate and the ground- 
ed plate by the oscillator voltage appled 
to deflection plate. 

Another source indicates that superior 
performance is obtained from the circuit 
with a fixed bias (about 1.9 V) and with 
an oscillator injection of 7.5 volts.2 

must have a much lower transconduct- 
ance than VIA.  A somewhat different 
circuit i s  shown in fig. 7B. Sensitivity of 
this circuit is not as good as that of fig. 
7A but it will handle larger signals. 

The fet balanced mixer (fig. 8) i s  a 
good choice for use in the circuit of fig. 
3. When used with suitable devices (such 
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SIGNAL 

fig. 11 .  Vacuum-tube (A) and transistor-type 
( 8 )  switching mixer circuits. 

as the 2N4416) it has a noise figure of 4 
to  5 dB and handles large signals fairly 
well. The noise figure is  low enough to 
allow a rather elaborate rf filter to be 
placed between i t  and the antenna. 

The diode balanced mixer using hot- 
carrier diodes in fig. 9 has a noise figure 
around 8 dB and handles strong signals 
well. However, it requires high local- 
oscillator power level and has conversion 
loss, so i t  must be preceded by an rf 
amplifier in order to  achieve an accept- 
able overall noise figure. These are both 
disadvantages. 

A parametric up-converter (fig. 10) i s  
used in the National R1490/G RR17 wide 
dynamic range military r e ~ e i v e r . ~ ~ ~  The 
specified linearity of the circuit i s  137 dB 

and the noise figure is 6 dB. All external 
spurious responses, images, i-f break- 
through, cross-mod, IM, etc., are down 
more than 100 dB. The 112-MHz filter 
sharply attenuates all undesired signals 
more than a few kHz outside the i-f pass- 
band. Adjacent-channel selectivity i s  pro- 
vided in a later stage at 5 MHz. 

Up-conversion is advantageous because 
a simple low-pass filter can be used to 
increase the rejection of the i-f and image 
frequencies without the added com- 
plexity or loss that additional tuned 
circuits would bring. The up-conversion 
technique can be used with any of ,the 
other mixer circuits as well. 

The 7360 mixer operates as a very 
linear switching circuit. Attempts have 
been made to improve the technique and 
to develop semiconductor equivalents. 
Perhaps the ultimate performance so far 
was also by Squires with a dual-triode 
switching mixer (fig. 11A) in a receiver 
that handled 3-volt rms signals within 10 
kHz of the desired signal, and 25-volt 
signals 10% removed, without cross-mod. 

He used a 6DJ8 tube and the oscillator 
injection had a square-wave characteristic. 
The tube was biased as a class-C amplifier 
and the oscillator had sufficient ampli- 
tude to drive the grids positive. The signal 
was alternately switched to ground 
through the two tubes by the oscillator 
injection voltage. A stage of r f  amplifica- 
tion was used ahead of the mixer which 
worked into a 6-kHz wide filter. A 
somewhat similar scheme using semicon- 
ductors (fig. 116) has been tried, but 
details on its performance are not avail- 
able.5 The signal is amplified in Q3 and 
alternately switched to ground through 
Q1 and Q2 and the output transformer. 

rf amplifiers 
If an rf amplifier must be used, the 

rule is to use only enough gain to override 
the mixer noise, using any excess gain to 
provide additional rf selectivity either by 
adding tuned circuits or tapping down on 
the existing tuned circuits to improve Q. 
In general, the best rf amplifier devices 
are vacuum-tube pentodes or triodes in 
the cascode circuit. Next in order are fets, 
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and last are bipolar transistors. When 
receivers must be all solid-state, circuit 
designers have gone to power fets and 
power bipolars for rf amplifiers in order 
to improve strong signal perf~rmance.~ l6 

Rf amplifiers must be adjusted experi- 
mentally to determine the best bias, plate, 
screen, drain or collector voltages. If 
the gain is  higher than required i t  should 
not be reduced by changing the operating 
conditions, but by adding rf selectivity 
through additional tuned circuits, looser 
coupling or tapping down. 

gain control 
The method by which the front-end 

gain is  controlled is important to strong- 
signal performance. As shown in fig. 5, if 
a conventional gain control method is 
used which changes the operating point 
of the device, i t  results in serious degrada- 
tion in the ability of the device to handle 
strong signals. The preferred method of 
manual gain control is a resistive attenu- 
ator ahead of the first active device (fig. 
12). 

ANTENNA "t'u 
h h 

Q 
fig. 12. Two types of attenuators which may be 
used to control signal input to communications 
receivers. Step attenuator is shown in (A); 
simple potentiometer attenuator is shown in 

(6) .  

A 
AGC 

4 IZV + 6 l V d K ) Y  
AGC 

fig. 13. Agc voltage-controlled attenuator cir- 
cuits using P IN  diodes. I n  the circuit in (B). 
with +6 volts on the agc line, minimum 
attenuation is 1 to 2 dB (CR1 and CR3 off, 
CRZ on). With +10 volts on the age line, 
miximum attenuation is 38  dB ( C R l  and CR3 
on. CR2 off). 

voltage-controlled attenuator using PIN 
diodes ahead of the first stage. A single 
diode attenuator is shown in fig. 13A and 
a more complex three-diode version with 
both forward and reverse biased diodes i s  
shown in fig. 13B.'n8 The designer must 
be alert to the possibility that the cross- 
modulation level of the diodes can be less 
than that of the amplifier or mixer device 
that they are intended to protect. 

selectivity 
Rf selectivity is important in the 

search for the ultimate in strong-signal 
capability since a perfect rf filter will 
eliminate all forms of strong signal inter- 
ference. Crystal-lattice filters are available 
throughout the high-frequency range and 
are the near perfect answer for fixed 
frequency operati~n.~.' Unfortunately, 
if you are interested in more than a few 
fixed channels you must go on to less 
perfect filters. 

Helical resonators are perhaps the next 
best rf filters (fig. 148). They are not 
easily adaptable to continuous tuning and 
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they become quite bulky in the high-fre- 
quency range, but they can give Os of 
1000 or more which results in band- 
widths of 1 kHz per MHz; 14 kHz at 14 
MHz for e ~ a m ~ l e . ~ O , l  ~ 1 2 ~ 1 3  

8 
fig. 14. Four-circuit r f  filter (A), and helical 
resonator (6) .  

Cascaded tuned circuits are also ef- 
fective and most modern receivers have at 
least two such circuits between the an- 
tenna and first stage, and some have as 
many as four. One arrangement is shown 
in fig. 14A. 
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integrated-circuit 

speech clipper 

Rf clipping 

with the LM-373 

i-f strip 1C 

provides low distortion 

and superior 

bandpass shaping 

Almost all types of speech processors, 
and their vices and virtues, have 
been discussed in these pages. The 
"audio-rf-audio" low-level processor, as 
represented by the Comdel CSP-11, has 
yet to be examined in detail. The method 
used in the Comdel unit provides speech 
clipping and filtering analogous to that of 
rf clippers, but the processed waveform is  
supplied to the ssb exciter input stage a t  

audio level. A significant increase in 
average-to-peak talk power is  claimed.1 

operating principles 
A block diagram of the Comdel unit 

appears in fig. 1. A closed-loop system is 
used, with output at the original audio 
frequency. Instantaneous amplitude limit- 
ing occurs, but does not introduce any 
harmonic components.1 

The microphone input signal is ampli- 
fied and mixed with a local-oscillator 
signal, which is  common to the balanced 
modulator and product detector. Two 
filter stages are used, which must be 
capable of passing a signal for ssb service. 
The filtered signal is clipped, passed 
through another (identical) filter and 
applied to a product detector. The result- 
ing audio signal, which is further pro- 
cessed by a low-pass filter, may be ap- 
plied to an ssb exciter input stage. 

The unit to be described consists 
basically of two ICs, a fet local oscillator, 
a balanced modulator, and two mechani- 
cal filters." 

*A possible source for the filters is Star-Tron- 
i a ,  Box 17121, Portland, Oregon 9721 7. The 
MFC-8040 and LM-373 are available from 
Circuit Specialists, Box 3047, Scottsdale, Ari- 
zona 85257. Helpful information on the 
MFC-8040 and LM-373 will be found in the 
bibliography at the end of the article. editor. 
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In fig. 2 a Motorola MFC-8040 is used 
as a low-noise audio stage, followed by a 
diode ring modulator and an usb 500-kHz 
Collins mechanical filter (BW = 2.75 
kHz), which drives the agc stage of a 
National Semiconductor Products 
LM-373. Output from this stage a t  pin 9 
is clipped and filtered by a second filter 
and reinserted a t  pin 4 of the LM-373. 

causes the M FC-8040 to overload on loud 
speech. The input to this stage is there- 
fore shunted with a level pot. A sub- 
miniature Allen-Bradley unit is available 
in a blister pack, which can be easily 
mounted on the circuit board. 

The modulator and clipper diodes 
were on hand and were carefully matched 
for low forward resistance. There may be 

SSB PRODUCT 
FILTER AUDIO FIUER 

t T 

fig. 1. Block diagram of the Comdel CSP-11. 

Local-oscillator output a t  500 kHz is 
coupled to the balanced modulator and 
also to pin 6 of the LM-373; audio is 
derived from pin 7. 

The beauty of the LM-373 is  that i t s  
upper frequency limit is 15 MHz, thereby 
permitting the use of any popular filter, 
whether home-made with low-frequency 
surplus crystals or with readily available 
9-MHz units. 

circuit description 

The schematic of the IC processor i s  
shown in fig. 3. A microphone such as the 
Turner 454-C has excessive drive, which 

an advantage to using hot-carrier diodes 
in the clipper circuit.2 

No special attention was paid to ob- 
taining carrier suppression other than 
observing physical symmetry in layout of 
modulator components, since the carrier 
is common to both modulator and detect- 
or. I f  it's desired to use the unit as an 
exciter base by providing the processed 
signal after the second filter to an exter- 
nal connector, then greater precision in 
balancing would be required. Capacitor 
C1 was found to be about 15 pF. The rf 
output may be monitored a t  J1 with an 
oscilloscope or low-frequency receiver. 

LM - 373 

MFC 8 0 4 0  I 1 

CLIPPER 
GAIN 

AUDIO - 

fig. 2. Block diagram of author's speech clipper using two ICs. 
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MIC 
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RFC 

r- 
b- 

F L I  
I - - - - - - - -  

C 1  value chosen t o  balance w i t h  C 2  F L l . F L 2  Col l ins  F5002 -12 -6618  mechani-  
cal f i l te r ,  2.75 k H z  passband 

CR1-CR4  I N 7 5  matched f o r  l o w  fo rwa rd  
resistance T 1  455 -kHz  i- f  t ransformer  (Mi l le r  

88101). See tex t  
CR5.CR6 lN75, matched  f o r  l o w  fo rwa rd  

resistance, or  hot-carr ier diodes Y 1 5 0 0  kHz.  Channel 7 0  F T - 2 4 1  
ho lder ,  marked  27.0 M H z  ( J A N  

fig. 3. I C  speech c l ipper  schematic. c rys ta ls )  

The output-level control should be fully 
open for best indication of carrier bal- 
ance. 

carrier oscillator 
The 500-kHz oscillator uses a 455-kHz 

subminiature i-f transformer with the slug 
approximately half way out of the coil 
form. Oscillation will cease at a point in 
this direction, so adjustment is fairly 
critical. About 9 volts of rf can be 
measured on the primary and about 0.5 
volt on the secondary. A 22-volt Zener i s  
used to regulate the voltage and protect 
the HEP-802. 

power supply 
The point at which the clipper gain 

control is set is quite dependent on the 
voltage applied to the LM-373. The load 
on a 12-volt battery, for example, will 

DlDDES aZ)PN. 1 A - 

fig. 4. Power supp ly  for  t he  speech cl ipper.  
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IZV 201 i s  useful here. Rf filtering at the processor 
input i s  necessary. 

The unit described is mounted on a 
2-112 x 4-114-inch pc board and placed 
inside a 3 x 5 x 7-inch chassis turned on 
its side, with a hand-fashioned one-piece 
cowl placed over the sides and top. It i s  
painted to match Drake styling. 

conclusion 
Performance was all that was hoped 

for, but as expected, not much better 
than that of a typical agc-type compres- 

-7 
. . . - . . . . . . . 

sor in terms of additional sock to the 
signal. Direct comparisons were made 
with the speech processor described by 

;';t;h K.6PHT.4 Scope displays were perhaps lqj+.,$$Tm 
,;l. . . . . . . . - - 

i 
120  

; 'b 
JI 
YI) 1Hz 
SSB OUTPUT 

sl~ghtly fuller with the IC clipper des- 
cribed here. On-the-air reports seemed to 
favor the clipper for over-all quality, but 
did not necessarily indicate its superiority 
in  increased average-to-peak signal 
strength. 

It appears that low-level rf clipping i s  
beneficial mainly with regard to low 
distortion and superior bandpass shaping. 
Another possible advantage over the 
agc-type compressor appears to be greater 
dynamic range; that is, a lower threshold 

shift the clipping point counter clockwise of background noise for the same amount 
because of voltage drop. By the same of increased average-to-peak power. Judi- 
token, a 30-volt battery used for the cious adjustment of the clipper gain and 
MFC-8040 and Q1 will be quickly de- output-level controls bears out this con- 
pleted. A suitable power supply is shown tention. 
in fig. 4. 

references 
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vhf receiver scanner 

I 
This article describes a scanner using 

TTL logic. Some of i t s  features are 
summarized below. 

1. Either positive or negative logic can 
be used for squelch control. 

Automatic 2. Oscillator switching and channel 
indication can be accomplished in 
several different ways. 

channel monitor % 3. Etched circuit board or breadboard 

using 

TTL logic 

The purpose of a scanner is to allow 
several vhf receiving channels to be mon- 
itored automatically, thus eliminating 
manual switching between channels. In 
operation, a slow-running oscillator i s  
turned on and off by the receiver squelch 
circuit. Flip-flops, controlled by the 
slow-running oscillator, alternately turn 
one receiver oscillator on and off, and the 
process repeats at the next receiver oscil- 
lator. When the scanned channel i s  active, 
the receiver squelch circuit stops the 
slow-running oscillator, which conditions 
the flip-flop so that the station can be 
monitored. 

CO layout can be used. 

4. As many as 20 channels can be 
switched with the addition of com- 
patible devices. 

Z 
; design considerations 
Q) 

t: 
0 It was desired to produce a versatile, 

inexpensive, simple, and reliable unit. 8 TTL logic provides easy interface with a 
i wide variety of receivers, is reliable, and 
> - has recently enjoyed price reductions. 6 
m .= operation 
c 
0 
m Three two-input NAND gates are used 

as an oscillator whose frequency is de- 
termined by a 1 k resistor and 300 pF 

$ capacitor ('fig. 7 ) .  The fourth NAND gate 
2 
cu connects the oscillator to a counter (four 

internally connected flip-flops). When the 
2- oscillator gate is off (LO input), the 
Z counter remains at its last count. When 
y. 

'Z - the oscillator gate is on (HI input), the 
Y. 

counter proceeds with an upward consec- 
~p 

utive count to eight. The counter is reset 
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automatically by a jumper from pin 11 to from being fed back to the scanner. It 
pins 2 and 3 and begins counting again may also be desirable to bypass the 
from zero. This action continues until the scanner output for rf with a 0.001-pF 
squelch circuit gates the oscillator off. As capacitor on each output. 
the scanner counts, i t  sequentially turns Note that the scanner is  connected for 
on one receiver oscillator at a time by receiving only. If the scanner is  installed 

I k  EACH 

a r b l  

IEE FIG 2 

X 0 I 
Y O  7404 

+ 5 v  
1 .5v- 

12 
0 A 

7 I1 - 0 8 
I 10 - 0 C 

W E L C H  
INPUT ~ r n r  

2 7446 . 9  0 D 
0 6 14 0 E 

15 
0 F 

13 
0 G 

rn 
+ l Z V  21 
INRlT 

fig. 1. Circuit schematic. 

either forward biasing a diode connected 
to a crystal, or by applying bias directly 
t o  the oscillator circuit. Either a 
seven-segment readout or individually 
marked lamps can be used as indicators to 
identify the channel being monitored. 
The seven-segment readout i s  driven by a 
special decoder-driver IC, which receives 
its input from the counter BCD output 
and translates the count to indicate the 
channel. Lamps may be driven directly 
from the decimal decoder. The oscillators 
can be driven from the decimal decoder 
directly or by an inverter following the 
decoder. depending on the voltage sense 
required to switch your receiver oscillator 
circuit. I t  i s  recommended that series 
diodes be used at the scanner output to 
the oscillators to prevent receiver voltages 

in a transceiver that uses a common 
switch to change both receive and trans- 
mit channels, ensure that the transmit 
crystal does not become enabled by the 
scanner, or you may transmit on several 

S1 

SEE FIG 1 

P 
S1 SPOT TDOGLE 
SP SPST mlRMqLLY CLcls3 PUSHBUTTON 

fig. 2. Suggested circuit for manual override 
control. 



channels a t  the scan rate. I t ' s  best to 
choose a switch position for receive with- 
out crystals in either the receive or 
transmit socket. Use this switch position 
to enable the scanner. When in radio 
contact, switch the channel selector to 

EACH CHANNEL USES CDM-E QSClLUlTlR CI6CUfT u 
LAMP 0 0 0 0 (1 

2 

fig. 3. Receiver oscillator control circuits. Meth- 
od A switches crystal directly; method B 
switches bias to oscillator. Circuit in C is  for 
oscillator control in Regency receivers. 

the appropriate position and disable the 
scanner; that is, don't put the scanner in 
hold and attempt to transmit! 

inputs 

power supply. The unit requires +I2 V at 
220 mA if you use the Zener circuit. 
squelch. Provision is  made to accept 
either: 

A. A +5-volt signal to enable scan and a 
zero-volt signal or ground to stop scan. 

B. A +5-volt signal to stop scan and a 
zero-volt signal or ground to enable scan. 

The choice of A or B depends on the 
voltage available from your receiver 
squelch circuit. For situation A, use the 
complete input circuit with two transis- 
tors (fig. 1). For situation 8, use only one 
transistor and be sure to use a high-value 
base resistor (100k or more) to prevent 
loading your receiver squelch circuit. 

The scanner will work without the 
switches, but for convenience and flex- 
ibility, switches are recommended. This i s  
especially true if one of the monitored 
channels is a repeater. A toggle switch can 
be used to change from auto to hold, and 
a momentary pushbutton switch can be 
used to skip from one channel to another. 
See fig. 2. 

outputs 

channel indication. I f  you are using a 
seven-segment readout, wire the unit as 
indicated for that section. If you are 
using indicator lights, one end of each 
lamp can be tied together and connected 
to a positive voltage, depending on the 
lamps used. The other end of each lamp 
can then be connected to the appropriate 
7445 or 7442 terminal. The 7445 can 
handle up to 30 volts and sink as much as 
80 mA, although low-current, low-voltage 
lamps are preferred. 

control of oscillators 

This scanner can switch oscillators and 
indicate channels in several different 
ways. The standard version, shown in fig. 
1, is used with a seven-segment readout 
and controls an oscillator similar to that 
indicated in figs. 3A and B by applying 
forward bias to a diode or by biasing the 
oscillator directly. I f  more than 4.5 volts 
are needed to operate an oscillator, use an 
open collector inverter (7406) instead of 
the "totem pole" output inverter (7404). 
The 7404 should not be operated above 5 
volts. The 7406 can be operated with 30 
volts on the open output (although pack- 
age Vcc must remain a t  +5 volts). I f  you 
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use lamp indicators, you can connect between pins 1&2, 3&4, ,5&6, %&9, 
them to each 7442 output, provided the 10&11, and 12&13. (Do not use the 
lamps require 5 volts or less. 7404.) I f  you wish to use a digital 

readout, replace the lamps with l k  re- 
special case the Wceiver sistors and connect the common side to 

Some receiver oscillators don't lend +12 volts. 

construction 

SWITCH 1 N l Y l 4  6 OUTPUTS FW LAMPS 

fig. 4. Component layout. Indicators can be 
numbered lamps or 7-segment readout devices. 

themselves to an easy switching method, 
such as described above. Fig. 3C is  an 
example of a scheme for switching oscil- 
lators in the Regency receiver. The diodes 
are at +8 volts and rf ground. Each diode 
cathode is connected to an oscillator 
crystal. The common side of the lamp is  
tied to  +12 volts. When the 7445 ouptut 
is off, 12 volts appear across the lamp and 
resistor. This causes the diode to be 
reverse biased, keeping the crystal above 
rf ground. When the 7445 ouptut goes 
LO (ground) the lamp turns on, current 
flows from the +8-volt source through the 
diode and resistor to  ground, which 
causes the diode to be forward biased. 
This action provides an r f  path for the 
crystal to  turn on. 

Referring to the layout diagram, fig. 4, 
the following procedures also apply if the 
scanner is to be used with the Regency. 

Insert diodes in place of the pull-up 
resistors. Insert resistors (2 to 4k; value 
determined by trial) in the 7404 socket 

*This scanner is available in ki t  form from 
Hamtronics in Rochester, New York. For infor- 
mation, send a self-addressed, stamped envelope 
to Jerry Vogt, WA2GCF. Hamtronics, Inc., 182 
Belmont Road, Rochester, New York 14612. 

Assembly is straightforward. I f  an 
etched circuit board is used, follow the 
parts layout diagram, fig. 4. I f  you're 
breadboarding, any logical layout will 
work. Note proper device orientation: 
diode cathodes have a band: IC dot 
locates pin one. Inputs and outputs are 
labeled on the drawing. A parts l i s t  
appears in table I . *  

table 1. Parts list. 

item description 

SN7400 gate 
SN7490 counter 
SN7442 decoder 
SN7446 decoder 
SN7404 inverter 
2N4140 NPN transistor 
IN914  diode 
1N751A zener 
300 pF capacitor 
27 ohm 2W resistor 
l o o k  resistor 
10k resistor 
1 k resistor 
7 segment readout 
readout socket 
board 

quantity 

1 
1 
1 
1 
1 
2 
6 
1 
2 
1 
1 
2 
7 

1 
1 

1 

summary 
These examples indicate the versatility 

possible with the scanner. You can supply 
it with either positive or negative logic for 
squelch control. You can control either 
positive or negative logic oscillators. High- 
er voltage loads can be switched using the 
open-collector gates. A choice of lamps or 
seven-segment readout is available. Add- 
ing another inverter from the decoder and 
removing the counter reset allows ten 
oscillators to be controlled. By adding 
one flip-flop and another decoder, as 
many as twenty oscillators can be con- 
trolled. 

ham radio 

february 1973 25 



how to use 

Plessey SLGOO-series 
integrated circuits in 

amateur 
communications 

equipment 

A complete description 

of the versatile 

Plessey SL600 

linear ICs, 

and how to  use them 

in receivers 

and transmitters 

The Plessey SL600 series of integrated 
circuits for use in transmitters, receivers 
and other communications systems is 
now in use all over the world, and Plessey 
continually receives inquiries from radio 
amateurs who want applications data on 
the different SL600 circuits. In the hope 
of satisfying this need. G8FNT, a linear 
applications engineer for Plessey, has pre- 
pared this article. 

The Plessey SL600" series of ICs 
includes rf and i-f amplifiers with low 
cross-modulation and good agc; audio 
amplifiers with and without agc, high-per- 
f orma nce balanced modulators and 
speech agc generators. Also included in 
the series is  a complex circuit containing 
a-m and ssb detectors, and a CW-operated 
agc system. 

This article describes some trans- 
mitters and receivers that are based on 
the use of SL600 ICs, but does not 
cover the audio sections or high-power 
rf amplifiers. The first part of the article 
describes a variety of communications 
systems which use Plessey ICs. The latter 
part of the article gives circuit details and 
comments on some potential causes of 
trouble experimenters might run into. 

+The complete line of Plessey SL600 ICs is 
available from Circuit Specialists, Box 3047, 
Scottsdale, Arizona 85257. Write to them for 
their complete price list, or see their advertise- 
ment in this issue. 
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receiver systems S-meter. Depending upon the sensitivity 
The simplest receiver which can be required and the audio gain available, one 

built from SL600 ICs is  the direct-con- or two rf amplifiers may be used. The 
version unit shown in block form in fig. SL610 IC has a gain of 20 dB, and 
1. This direct-conversion receiver, also frequency response to a t  least 146 MHz. 
known as a synchrodyne, can be used for (This performance, which exceeds that 
the reception of a-m, ssb and CW. The vfo shown on the SL610 data sheet, depends 
i s  tuned to the carrier frequency in the on very careful layout, very short leads 
case of a-m and ssb, and a few hundred and very great attention to coupling and 
hertz away for CW. Upper and lower 
sidebands are equally well detected by 
this receiver, and if the audio passband is  
limited, it is quite selective. MIXER 

However, i f  this simple direct-conver- 
sion receiver i s  used to receive an up- 
per-sideband ssb signal adjacent to 
another ssb signal only 2 or 3 kHz away, / vm I 
the interference will be quite severe. This U 
interference can be removed, and only fig. 1. Block diagram of the most simple 

direct-conversion receiver which can be built  
one sideband detected, with the more with Plessev SL600 ICs ,  
complex phasing system shown in fig. 2. 

The direct-conversion receiver in fig. 2 
uses rf and audio phasing to cancel one 
sideband, so it is truly a single-sideband 
receiver. In this circuit it is necessary to 
have accurate phasing of the signals, and 
well matched gain in the two audio 
channels feeding the summing stage. The 
upper or lower sideband may be selected 

decoupling of power supplies and agc. 
However, amateurs who use the SL610 
on two meters find that the performance 
at these frequencies i s  satisfactory.) 

Other ICs which may be used for the 
rf amplifiers are the SL611 and SL612. 
The SL611 provides 26 dB gain and is  
usable to 80 MHz; the SL612 has 34 dB 

by reversing the audio phasing. (The rf gain with frequency response to 15 MHz. 
phase may also be reversed for the same The amplifier you choose, here and in the 
purpose, but switching the audio is other systems to be described, depends 
easier.) The system in fig. 2 detects the upon the frequency and the gain re- , (::-:* MOWLATOR 

SWMING -T 
M R I F I E  

SL640C - 90' BALANCED BANDAISS -We 
MODULATOR FILTER 

fig. 2. Block diagram of  a phasing-type direct-conversion ssb receiver. 

lower side-band when the upper channel quired. The SL612 has the extra advan- 
phase shift is positive. tage of lower current consumption and 

Another direct-conversion receiver is slightly lower noise figure. 
shown in fig. 3. Whereas the circuit of fig. 
1 is subject to interference, i s  not very conventional superhet 
sensitive and has no agc, the circuit of fig. A much more conventional superhet 
3 has r f  filters to  minimize cross-modula- receiver i s  shown in fig. 4. This design 
tion, an rf amplifier, agc and perhaps, an consists of an rf stage with agc (which 
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would probably be an SL610 IC), a mixer agc output of SL623 and the audio-de- 
(SL640 or SL641), an i-f filter (LC, rived agc provided by an SL621 con- 
crystal or ceramic), an i-f amplifier with nected to the ssb output of the SL623. 
agc and a detector. The i-f filter may also be switched, 

The i-f amplifier could be one or two with a narrow bandwidth filter for ssb, 
stages, depending on the sensitivity re- and a wider one for a-m. To detect 

AUDIO 
m 

fig. 3. Practical direct conversion receiver can be  used successfully on the amateur high-frequency 
bands. 

quired, but agc would normally be ap- 
plied to only one stage. An SL640 or 
SL641 would be suitable for the ssb and 
CW detector, followed by an SL621 to 
provide audio agc. If a-m operation is 
required, an SL623 could be used. This IC 
also generates carrier agc, and when used 
with a bfo, detects CW or ssb. 

For fm detection either the SL432 or 
SAA570 may be used, but a separate 
carrier detector is required to provide 
automatic gain control. 

narrowband fm, a detector such as the 
SL432 or SAA570 is connected to the 
output of the second SL612C. During 
narrowband fm reception agc is  taken 
from the SL623. 

Double-conversion superhets may also 
be designed using SL6OO-series ICs, but 
with modern filters, double-conversion 
superhets are rarely needed on the ama- 
teur high-frequency bands. However, they 
are occasionally used on uhf or where 
complex tuning systems are required. 

fig. 4. Layout  of the basic superhet receiver. 

SL64OC 
FILTER - 

A more complete superhet circuit Inasmuch as the same techniques are used 
which features front-end tuning and both as in the single-conversion superhets 
a-m and ssb detection is  shown in fig. 5. shown in fig. 4 and fig. 5, no double-con- 
The output of the audio stage is  switched version designs will be described here. 
between the two detector outputs of the However, it should be noted that SL600 
SL623 IC. The agc line, which also drives devices have high gains, and you should 
an S-meter, i s  switched between the CW avoid using too many amplifying stages. 
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ssb exciters phase shifted so that two separate, 
A basic filter-type ssb exciter i s  shown equal-amplitude audio signals with a 900 

in fig. 6. The audio and a low-frequency phase difference are obtained. These 
rf signal from an oscillator (the bfo if the audio signals are applied to the signal 
exciter is part of a transceiver) are mixed inputs of two SL640 ICs, rf reference and 
in an SL640 IC. The SL640, as a result of quadrature signals are applied to the 

F] 1 
GENERATOR 

I I 

fig. 5. Complete superhet communications receiver for ssb, a-m and CW. F m  detection can also be 
added as described in  the text. 

i t s  good carrier rejection, provides a clean 
dsb suppressed-carrier signal at the out- 
put. This dsb signal i s  passed through a 
narrow bandpass filter to remove one 
sideband. The remaining sideband is  con- 
verted to the final operating frequency by 
another SL640. The image i s  removed by 
a filter, and the output is connected to a 
linear amplifier. 

A more complete filter type ssb ex- 
citer with automatic level control (alc) is 
shown in fig. 7. In this circuit the 

carrier inputs, and the two output signals 
are summed. 

I f  the audio and rf reference signals are 
applied to one modulator, and the quad- 
rature audio and rf signals are applied to 
the other, the lower-sideband outputs will 
be in phase and will add. The upper-side- 
band outputs will cancel, providing a 
lower-sideband output. Similarly, if the 
audio reference and carrier quadrature 
signals are applied to one modulator, and 
the audio quadrature and carrier refer- 

AUDIO 
If1 - f0 l  f 2 t l f l  + l o )  

RF 

lNWT to SL640C I ~ I  t to) 
BALANCED - 

FILTER 
* EALWCED lM4GE 

MDDULATOR MODULATOR FILTER 

t t 

fig. 6. Basic filter-type ssb exciter. 

SL61OC amplifier is controlled by an alc 
signal which, in most cases, is derived 
from the final amplifier stage, either by a 
threshold detection system or by grid-cur- 
rent detection in the output tube. 

A phasing-type ssb exciter is shown in 
fig. 8. The audio speech signal, which 
must normally have limited bandwidth, is 

ence are applied to the other, upper-side- 
band output is obtained. 

This method of generating ssb appears 
attractive in many respects, and has the 
advantage that no expensive filters are 
required. Also, the carrier frequency may 
be varied so no further frequency con- 
version is necessary. Unfortunately, the 
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phasing systems has one serious draw- figs. 5 and 7 or figs. 2 and 8, you'll note 
back: To keep the undesired sideband 40 that ssb transmitters and receivers of the 
dB below the desired sideband, the phas- same types are quite similar. Therefore, 
ing, both audio and rf, must be accurate with a little signal switching, i t  i s  possible 
within 20. Also, the amplitude of the rf to make one set of SL600 ICs perform as 
carrier applied to one modulator must be both a transmitter and a receiver. This, of 
adjusted to minimize second sideband course, saves both on SL600 ICs and 

AUDO RF 
l N W  SL64DC SL640C - Bq-D BAIANCED 

RF dmT 

HOWLATOR MODULATOR 
FILTER 

t 

fig. 7. Ssb transmitter with automatic level control (alc). 

generation, and carrier leak must be 
minimized in both modulators. 

However, despite the adjustment prob- 
lems, this method of obtaining a ssb 
signal i s  very popular, probably because 
no expensive filters are required. The 
system shown here is  compatible with the 
direct-conversion receiver in fig. 2, and a 
very simple ssb transceiver can be built by 
combining these two systems. 

amplitude modulation 
Since a-m is merely double sideband 

with carrier, an SL640 may be used as an 
amplitude modulator if carrier leak is 
increased. I f  a 15k resistor i s  connected 
between pin 2 of an SL640 and ground as 
shown in fig. 9, there will be sufficient 
carrier on the output of the SL640 for 
a-m. By switching the resistor in and out 
of the circuit either a-rn or dsb may be 
produced. If you also switch the filters 
following the SL640, a-m, dsb or ssb may 
be obtained from the same SL640 with 
the same inputs. With this simple arrange- 
ment you can build a multi-mode trans- 
mitter with very few components. 

transceivers 

expensive filters. Fig. 10 shows the block 
diagram of a typical ssb transceiver based 
on the use of SL6OO-series ICs. 

rf clipping 

As has been noted by a number of 
designers, audio limiting and audio clip- 
ping are not useful techniques for increas- 
ing the average-to-peak power ratio of ssb 
transmitters, although audio agc is (de- 
rived, perhaps, from an SL622 vogad* 
circuit). If clipping is used, i t  must be 
performed on the rf ssb signal and the 
clipped signal must be filtered to remove 
splatter. 

The rf clipping system shown in fig. 11 
needs careful initial adjustment but yields 
remarkably good results. The input audio, 
which should be agc controlled, is con- 

I f  you look over the illustrations in 

BALANCED 
MODULATOR 

*Vogad i s  an acronym for  voice-operated 
gain-adjusting device. fig. 8. Phasing-type ssb exciter. 
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verted to ssb in the basic system; then the 
ssb signal i s  clipped by a symmetrical 
peak clipper. The signal is then refiltered 
to remove splatter and is  passed through 
an alc amplifier and converted to the final 
operation frequency. The audio input 
level must be adjusted so that clipping is 
not so excessive that it destroys intel- 
ligibility. 

If the clipper i s  replaced by a Schmitt 
trigger, and the audio input i s  given 12 dB 
per octave pre-emphasis above 1 kHz, a 
class-C power amplifier may be used. The 
output signal i s  received as ssb, although 
it has slight distortion. This arrangement 
provides a peak power equal to mean 
power during speech. If carrier leak is 
allowed to occur during pauses in speech 
so that the transmitter is always deliver- 
ing the same power to the antenna, tvi i s  
much reduced. In this case alc - and 
hence the SL61OC - is not needed. 

other systems 

The Plessey SL600 integrated circuits 
may also be used in various other parts of 
amateur communications equipment. Fig. 
12 shows a mixer vfo which mixes the 
output of a low-frequency vfo with a 
crystal-controlled signal to produce a 
stable high-frequency vfo. With this cir- 
cuit in a multiband receiver, several 

crystals may be used to tune several 
different bands with one vfo. 

An IC agc system which is designed to 
stabilize the amplitude of an rf carrier i s  
shown in fig. 13. A simple low-power IC 
linear amplifier i s  shown in fig. 14. In this 
circuit the value of the emitter resistor 

SIGNAL 01 q7+ A M Y  

fig. 9. Amplitude modulator using a Plessey 
SL640  IC. 

depends upon the power transistor used 
in the output stage. 

If audio squelch is  required in a 
receiver, the system shown in fig. 15 will 
provide it. This circuit is based on the 
fact that if pin 7 of an SL630 audio 
amplifier i s  grounded, the circuit is 
muted. The circuit illustrated, when turn- 

BFO VFO 

! 1 
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fig. 10. Complete ssb transceiver based on the use of Plessey SL600  ICs. During transmit the 
SL610C,  SL621C and audio output Stage are turned off; during receive the linear amplifier and 
SL622  are turned off. 





ly to the input (pin 5). (This same biasing 
arrangement is used with all the other rf 
and i-f amplifiers in this receiver.) 

If an SL610, SL611 or SL612 are 
connected as shown in fig. 18, slightly 

A 
fig. 14. Low-power linear amplifier stage. 

lower noise will result, but this is not 
usually worth the extra complexity. I t  is 
important that the input and output 
grounds on these devices be kept separate 
- output currents flowing through the 
input ground leads tend to produce in- 
stability. 

Both the agc line and the SL610 
positive supply (which is shared with the 
SL640 mixer) are decoupled to ground. 
Ideally, this is not necessary, but rf on 
power supply and agc lines can cause 
trouble with some circuit layouts. Where 
expense does not rule out decoupling, it 
is recommended. (The SL640 supply is  
not internally decoupled although that of 
the SL610 is.) To minimize the output 
current loop of the SL610 the SL640 
ground (pin 8) should be as near as 
possible to the output ground of the 
SL610 (pin 8). 

The output of the SL640C first mixer 
drives the input of the crystal filter. The 

40k 

FROM R N  10 
SL622 

0 

fig. 16. Simple VOX circuit for use with 
SL622C. 

filter must be terminated by the correct 
impedance (pure resistance or resistance 
shunted by capacitance). If the resistive 
component is low enough, an SL641 may 
be used in the mixer circuit as shown in 
fig. 19. This is the case where SL640s are 
used: They may be replaced by SL641s in 
certain circumstances. 

When the output from the SL640 is  
taken a t  pin 6, it requires an external load 
greater than 560 ohms. This i s  because 
the pin8 output i s  a low-impedance 
emitter follower and it must not be used 
to drive capacitive loads. Some filters 
have transformer-type inputs with low dc 
resistance to ground (less than 10 ohms). 
In this case the terminating resistor, as 
long as it is larger than 560 ohms, may 
also be used as the load resistor. In this 

RECENER 
N C  LINE 

P 

fig. 15. Audio squelch system. 

case the dc blocking capacitor must not 
be used. 

Pin 2 of the SL640 and SL641 must 
be decoupled to ground through a 
low-leakage capacitor (less than 0.1 /.LA). 
The reactance of this capacitor must be 
less than 10 ohms at the lowest input or 
carrier frequency. The carrier input from 
the local oscillator should be 100 to 200 
mV rms and should be as free from 
modulation as possible. 

The broadband i-f amplifier following 
the crystal filter consists of two SL612 
ICs; agc is applied to only one stage a t  pin 
7. The SL612 has a 70-dB agc range, 
while the agc range of the SL61OC rf 
amplifier is 50 dB, giving a total for two 
gain-controlled stages of 120 dB. If both 
SL612 i-f amplifiers were agc controlled, 
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the total would be 190 dB, which i s  too terminated at i t s  output. The input of an 
much. SL612 IC i s  approximately 5k in parallel 

The positive power supply to the i-f with 4 pF. I f  necessary, this should be 
stages and the SL640 detector i s  de- shunted (at ac only) by other resistors 
coupled, and care must be taken to make and capacitors to provide the correct 
sure that ground currents at the output of filter-terminating impedance. 

CRYST& FILTER a 

the i-f strip cannot flow near i t s  input as 
this would lead to instability. The best 
grounding arrangement for the i-f strip is 
shown in fig. 20. No other connections 
should be made to the i-f strip ground. 

The crystal filter must be properly 

- 

IaDOmV rmrl 

fig. 17. Complete circuit diagram for a ssb 
communications receiver. See text for descrip- 
tion of each of the circuits. 

When agc is  applied to an SL612, its 
dc output potential changes. This low-fre- 
quency signal, if fed to the detector, will 
produce a change in the output, which, in 
turn, can produce additional agc from the 
SL621 agc generator which can cause 
very low-frequency stability or motor- 
boating. To prevent this, the coupling 
capacitor between the last SL612 i-f stage 
and the SL640 detector should be as 
small as possible - about 330 pF is  usual 
if the i-f i s  over 1 MHz. Another solution 
to this problem is to place a tuned circuit 
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at this point; this prevents the trouble 
and also reduces noise produced in the 
broadband i-f stages. 

The output of the SL640 detector i s  
decoupled to ground at frequencies above 
4000 Hz with the 0.05 pF capacitor from 
pin 5 to ground. The load across pin 6 is a 
1000-ohm preset potentiometer. The 
audio output to the amplifier i s  taken 
directly from pin 6, but the audio for the 
SL621 agc stage is  taken from the po- 
tentiometer wiper. With this arrangement 
the agc threshold can be adjusted so that 
noise in the antenna and receiver circuits 
does not turn on the agc in the absence of 
a signal. The coupling capacitor to the 
SL621 should not exceed 1 pF or low-fre- 
quency instability may result. 

The SL621 agc generator will usually 
drive a 500-pA S-meter connected in 
series with 5100 ohms and three silicon 
diodes from the agc output to ground. 
Occasionally, however, this i s  too much 
load for an SL621, and the transistor 
S-meter circuit shown in fig. 18 i s  prefer- 
able. The value of the emitter resistor 
depends upon the meter used, and is  
given by the following formula: 

R =  2.7 
I 

where I is the full-scale current in mA and 
R is in kilohms. For a I -mA meter, this 
works out to be 2700 ohms. With this 
circuit the S-meter reads linearly in dB; 
from zero to full scale is  about 120 dB. 

The power supply to the SL621 must 
be well decoupled; 500 pF from pin 4 to 
ground is  usually sufficient, but if the 
audio output stage shares the same power 

supply, this value should be increased. If 
a series-stabilized power supply is used, it 
should have a source impedance of less 
than 1 ohm. 

The audio output stage may be an 
SL630, SL402, SL403 or other suitable 
audio power amplifier. 

fig. 18. Low-noise signal coupling to the S L 6 1 0  
SL6  11 or SL6 12. 

other applications 
When SL6OO-series ICs are used in a 

transmitter or a transceiver they are used 
in much the same way as described above. 
However, since transmitters often contain 
rather large rf fields, particular attention 
must be paid to shielding and decoupling. 
In some cases it may be necessary to 
decouple individual stages. 

When mixing frequencies or generating 
ssb in a transmitter, the original input 
frequencies are not wanted in the output. 
The SL640 and SL641 have approximate- 
ly 30 dB signal and carrier rejection, but 
this may be increased with the circuit 
shown in fig. 21. With signal, but no rf 
carrier, R1 is  adjusted for minimum 
carrier leak. All modulators used in trans- 
mitters may be adjusted in this way 

4 

FILTER 

0 0 
fig. 19. Circuits for matching the SL641  IC to  filters. 
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fig. 21. Signal and carrier-leak adjustment for 
the balanced modulator. 

although i t  i s  less important in filter-type 
systems than in phasing systems. 

The agc characteristics of the SL610, 
SL611 and SL612 are temperature de- 
pendent. I t  is unwise to use a voltage on 
an agc pin to se t  the gain of a stage. 
However, this may be done where agc is 
applied to another stage in the chain to 
compensate for signal variations. 

The SL610, SL611 and SL612 tend to 
oscillate if they are required to drive a 
capacitive load. Such loads should be 
buffered by a resistance or another type 
of amplifier. For the SL610 and SL611 a 
47-ohm buffer resistor should be used; a 
150-ohm buffer resistor is used with the 
SL612. When an rf signal is taken from 
any of these SL600 amplifiers to points 
far removed, care must be taken to 
prevent instability caused by ground 
loops. 

using the SL623 
The SL623 IC combines the functions 

of a low-level, low-distortion a-m detector 
and agc generator with a ssb demodu- 
lator. I t  was designed specifically for use 
in ssbla-m receivers, and is not used in 
ssb-only receivers. A typical application 
for the SL623 is illustrated in fig. 22. 
Since the agc output from this circuit i s  
CW derived, if audio-derived agc is  re- 
quired for ssb operation, an SL621 
should be used. In the circuit of fig. 22 
the resistor between pins 2 and 5 sets the 
value of carrier at which agc operation 
begins. The bfo signal should be a clean 
sine wave a t  about 100 mV rms. 

When using the SL623 all the de- 
coupling capacitors should go to one 
point. Also, the positive power supply 
should be decoupled. The SL623 is as 
sensitive to ssb as the SL640, but it 
requires 125 mV rms of a-m to activate 
the agc. Therefore, greater i-f gain may be 
necessary. Despite statements to the con- 
trary in the data sheet, the SL623 func- 
tions to a t  least 30 MHz and, with 
reduced performance, to over 120 MHz. 

other devices 
The other members of the SL600 

family are the SL620, SL622 and SL630. 
The SL630 is an audio amplifier with 

C 6 V  

fig. 20. Proper method of grounding the ICs used in the i-f strip. 
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voltage-controlled gain and up to 75 mW 
(6-volt supply) or 200 mW (12-volt sup- 
ply) output. When the SL630 is used with ,m A-M AUDIO 

the SL620, which is similar to the SL621, 1 N 7 9 e 6  
i t  forms an audio agc system.1 The RF 

SL622 is  a self-contained audio agc sys- 
tem with an additional sidetone output 
which is not agc controlled. These circuits 
are compatible with the rest of the SL600 
series, use the same power supplies and 
are packaged in the same TO5 cases. 

summary 
In this article I have briefly described 

how the Plessey SL6OO-series ICs can be 
used in high-frequency receivers, trans- 
mitters and transceivers. It can be seen 
that, with the exception of power ampli- 
fiers and oscillators, high-frequency tran- 
sceivers can be built with SL600 devices 
for a l l  functions. Vhf and uhf transceivers 
can be built with SL600 ICs in all but the 
rf and mixer stages. These modern ICs 
make the design and construction of a-m 
and ssb equipment extremely simple, and 

fig. 22. Suggested circuit for using the SL623C 
as a ssb and a-rn detector. 

offer the home builder the opportunity 
to use complex, high-performance circuits 
which he would not consider if he were 
limited to individual transistor stages. 

reference 
1. James Bryant, G8FNT. "Miniature Micro- 
phone Preamplifier with AGC," ham radio, 
November, 1971, page 28. 

ham radio 

AGC OlWT d CRYSTAL %D 

fig. 23. Complete circuit of a 10.7-MHz i-f strip, ssb detector and voice agc system. 
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solid-state 

noise 

Complete 

construction details 

for a 

solid-state 

noise blanker 

that really works 

blanker 
In recent years there has been a rash of 
articles describing noise blankers and 
their virtues. Although the basic princi- 
ples. upon which the circuits depend are 
not new, the refinement of noise-blanker 
circuitry has come a long way with the 
help of modern solid-state devices. 

Since I'm a homebrew nut of the first 
order, every time an article appeared 
dealing with the construction of a noise 
blanker, I'd drop everything and start 
breadboarding. More often than not, the 
end results left much to be desired. 
Usually, the old fashioned noise clipper 
did a better job with far fewer compo- 
nents. This frustration soon led me to the 
point where I was ready to climb the 
walls. Just to play it safe, I went back to 
building sweep generators, counters and 
receivers without noise blankers. 

As this rest cure went into it's second 
year, I started to itch again. I found 
myself thumbing through my magazine 
collection and decided to give it another 
try. 

the circuit 
Nearly two years ago W2EGH des- 

cribed his version of a noise blanker, 
patterned after a vacuum-tube unit devel- 
oped by the R.L. Drake Company.1 This 
led me to assume that there was still hope 
since better brains than mine had done 
most of the hard part. 

After the project finished me, I de- 
cided not to go back on the rest cure but 
to chance a few more weeks of 
cut-and-try orgies. In looking over some 
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of my old notes, I came across some ideas 
I had tried several years ago, using the 
RCA CA3028 IC, which had met with 
moderate success. Perhaps a combination 
of parts from each circuit could be the 
answer. 

The result was a noise blanker that 
worked. At least i t  did for me, and I 
figured it might for someone else. At any 
rate, I submit the circuit in fig. 1 which 
consists of a slightly modified version of 

component delayed the i-f signal just 
about long enough to assure coincidence 
of the gating pulse with the noise pulse it 
is supposed to cancel. The home-brew 
receiver I used in my experiments fortu- 
nately had these filters between stages, 
and it took my nimble brain only a week 
or so to discover why the blanker worked 
when haywired into this i-f system but 
wouldn't work when mounted up with 
it's own i-f stage less the filter. 

fig. 1. Circuit diagram of the solid-state noise blanker. All diodes are 1N914. 

the Drake pulse-forming circuitry with an 
added gate transistor which shuts off the 
CA 3028 i-f amplifier upon receipt of a 
noise pulse. The blanker input i s  con- 
nected to the receiver mixer output and 
operates a t  455 kHz. 

The Murata dual-ceramic filter located 
between T I  and the input to the CA3028 
is  not there to provide additional selectiv- 
ity, though i t  does that too. It i s  there 
because I accidentally discovered that this 

construction 
A PC layout is shown for the benefit 

of those desiring to duplicate the circuit. 
The i-f transformers can be found hanging 
on pegs a t  your local Radio Shack store. I 
used white core transformers for TI and 
T2. Either the black or yellow core units 
may be used for T3. 

Use a switching transistor with low 
saturation voltage for the gate transistor. 
The 2N2369 and 2N3646 were both used 
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here and worked well. The MPF102 fet threshold control a t  full counter-clock- 
may give some trouble due to variations wise (no blanking). With a 12-volt supply 
in characteristics, and more than one may the level at TP1 should be around 11 
be needed to obtain a unit suitable for volts. Turn the threshold control fully 
use in this circuit. clockwise (maximum blanking). This may 

Threshold control sllghtly 
advanced. 

Threshold control about 
one-third advanced. 

Threshold control full on. 

fig. 3. Typical performance of the solid-state noise blanker. 

alignment 
Transformers T I  and T2 are peaked 

for maximum signal in the normal man- 
ner. Gain of the CA3028 i-f amplifier 
may be adjusted to suit your particular 
requirements by choice of the bypass 
capacitor from pin 4 to ground. I f  you 
already have sufficient i-f gain in your 

or may not cause the level to drop at 
TPl. The desired dc level a t  this time is 5 
volts. Use the 10k trimmer to make this 
adjustment. I f  things don't work out as 
prescribed, try a different MPF102. 

When I first started experimenting 
with blankers I built an ignition noise 
synthesizer, and found it invaluable for 

fig. 2. Full-size printed-circuit board for the noise blanker. 

receiver, leave it out altogether. I f  you testing. However, one of the small toy 
need extra gain, try values between .001 battery motors a t  idling speed will gen- 
and 0.1 pF. erate some nice noise pulses for test 

The 10k trimmer and T3 are best purposes. Couple this source right to the 
adjusted while observing the gate output antenna. With the threshold a t  minimum 
at TP1 on a dc scope. Start with the there should be no blanking pulses pre- 
trimmer fully clockwise and the panel sent at TP1. 
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As the control is advenced, nega- 
tive-going pulses will appear a t  TP1. When 
these pulses stretch al l  the way to ground, 
blanking of the i-f amplifier commences. 
Fig. 3 shows typical displays for various 
settings of the threshold control. Peak T3 
for best sensitivity. 

conclusion 
Now that it's my turn to make brash 

statements, let me say that noise blanker 
performance on impulse noise is  excel- 
lent, changing unreadable signals into per- 
fect copy. Of course, you've heard al l  
that before. The way I feel, though, is  
that if enough of this type of circuitry is 
published, perhaps eventually we'll be 
able to take the best from each and end 

Overall pho to  o f  the  assembly 

up with what we've always considered to 
be the ultimate in performance, or at 
least a reasonable facsimile. 

Since some of the components may be 
a problem with prospective builders, l 
will try to help out if the demand is 
sufficient. I refer specifically to the 
Murata filter, PC board and Beckman 
trimmer. The rest of the components are 
quite common and easily obtained. 

I would like to hear from anyone 
interested in exchanging ideas along the 
lines presented above - if you're not on 
the cure. 

reference 
1. Frank V a n  Zant, W2EGH. "A So l idS ta te  
Noise Blanker," QST, July, 1971, page 20. 
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I PIV 
TOP-HAT EPOXY EPOXY MOUNT 
1.5 AMP 1.5 AMP 3 AMP 6 AMP 

ZENERS 
All Units Tested and Guaranteed - 

400 MILLIWAlT UNITS - 3 3.3 3 6 3 9 4 3 
4.7. 5.6. 6.2, 6.8, 7.5, 8.2, 9:1, 1'8. il. 14, i7 :  
Volts. 

. . 
1 AMP MOLDED BRIDGE RECTIFIER 

200 Volt PIV Small Size - & .  Manufactured By General ln- 
strument. Ideal For P.C. Board. 

50,. Each, 3 For $1.25 ppd. 

115 VOLT AC TRANSFORMER ,- . 
Secondary 12-0-12 Volts (a 800 
ma. Very Nice. $2.40 ea. ppd. '' i~ 
Power Transformer. 115 Volt AC Primary. 
Secondary #1: 32-0-32 Volt c;i' 1 Amp. 
Secondary #2: 6.3 Volts. Low Current For 
Pilot Lights. Size 2%" x 2%" x 3". 

Price: $2.50 Each ppd. 

1 6.3 Volt 1 Amp Transformer. Fully Shielded 
$1.60 Each pod. I . . 

FACTORY NEW 
COMPUTER GRADE CAPACITORS 

10.000 MFD C 40 
Volts. Size IS 2" dia. 
x 3" high. Just r ight 
for that 

High quality Amerl- 
can Made TO-5 
Transistor sockets. 

& Ideal for PC board 
u5e. 

10C ea. ppd. 

100 kc. XTAL Octal Plug-in. High Quality. 
$3.50 ea. ppd. 

BACK I N  STOCK 
Unpotted Toroids. Al l  centertapped. 
88 mhy or 44 mhy. Your choice 5 for $2.00 ppd. 

15 for $5.00 ppd. 

Transformer - American Made fully shielded. 
115 Volt Primary 
Secondary #1 18-0-18 Volts @ 4 Amps 
Secondary #2 5 Volts @ 2 Amps 
A very useful unit  for LV Power supply use. 

Price - A low W.75 ppd. 

SEND STAMP FOR BARGAIN LIST 

Pa. Residents add 6% State sales tax 

ALL ITEMS PPD. USA 1 
g m. K 3DPJ weinnhenher1 Box 353 . IRWIN, PA. 15642 

february 1973 41 



a simple 

receiver-demodulator 

for I RTTY net operation tm 

m' .- 
n 
E 
a 

Some ideas for g 
f a simple but effective :E 
2 

receiver/demodulator 
B - 

for unattended ; 
c; 
Q) 

RTTY net operation 2 
;; 

As more and more amateurs become 
interested in radio teletype and more 
sequential selectors become available 
there is  bound to be an increasing interest 
in 24-hour standby circuits in which any 
amateur, so equipped, can send RTTY to 
any other station on the same net. This i s  
possible even when the receiving station's 
operator is away from his station. To 
avoid tying up the regular station equip- 
ment, it i s  desirable to have separate gear 
for the net frequency. I would like to 
suggest an inexpensive way to set up the 
receiving and demodulating functions in 
one unit, separate from the normal sta- 
tion receiver and terminal unit. 

You will see in fig. 1 that I have 
included a l l  the necessary functions for 
reception and demodulation. However, I 
have eliminated a number of the circuits 
usually associated with each process by 
combining functions in a single unit. 

After building forty ssb transceivers 
while on a recent five-year tour of the 
Republic of the Philippines, I got to 
respect the direct-conversion receiver. Al- 
though career commitments prevented 
my building a finished version of this 
unit, I feel confident that the design 
suggested here will be adequate for the 
intended purpose. 

The circuit i s  easy to construct with 
only three rf coils and two mixer input 
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coils. All other components are subject above the transmitted mark frequency) 
only to low frequencies and require no could vary a considerable degree around 
special work or critical placement on the the selected frequency without adversely 
circuit board. The design, though simple, affecting the operation of this unit. No 
has one advantage over many more so- oven would be necessary and almost any 
phisticated designs as this receiver only bargain priced crystal would do. This is 
copies the mark and space signals. Any not the case, though, with the two mark 

fig. 1. The basic schematic for the fixed- 
frequency R T T Y  demodulator. See W6FFC1s 
article for more information on the ATC and 
low-pass filter. 

garbage between these signals does not and space frequency crystals in the filters 
get through the receiver as would be the a t  the input to the mixers. They have to 
case in a more conventional audio band be precisely adjusted and controlled - by 
pass filter type design. an oven. 

The cost of obtaining accurate crystals 
crystals (f20 Hz) might be a problem, but an 

I t  i s  interesting to note that the local enterprising amateur can easily get HC-6U 
oscillator frequency (about 2125 Hz crystals about 500 or 1000 Hz below the 
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required frequency and put them on 
frequency. Remove the metal top by 
mounting the two pins in a vise. While 
grasping the top of the case with a pair of 
pliers have a friend play a small propane 
torch flame on both sides of the case. It 
will be only about two seconds before the 
solder at the base of the case is melted 
enough for the top to be removed 
(straight up to avoid damaging the crys- 
tal). 

The crystal can be inserted in an 
oscillating circuit and the frequency can 
be adjusted upwards as much as 5 kHz 
by very easy rubbing with a little fine 
sandpaper mounted over the rubber 

TO S I M I U R  SmCE 
FREOUEW FILTER 

*PHLISIW d7 '!, 
TRIMMER 

fig. 2. Suggested filter circuit for use in the 
circuit of fig. 1. Capacitor C1  is 15 p F  and 
capacitor C 2  is 62 p F  for use on the 7-MHz 
band. 

eraser on an ordinary pencil. Apply the 
sandpaper only to the plating - not on 
the quartz. Work a little on each side of 
the crystal. I have found that some 
crystals actually improve in activity with 
this treatment. Be sure to blow off 
any dust before making frequency 
checks. 

Remember, though, that replacing the 
cover and connecting the cover to ground 
will have quite some effect on the final 
frequency. I found that grounding the 
case shifted the oscillating frequency of 
most 7-MHz crystals down about 75 Hz. 
I f  the unit i s  eventually to be grounded, i t  
should be checked with the case ground- 
ed. However, when grinding and testing, 
you do not have to reseal the HC-6/U 
case each time you want to test the 
oscillating frequency. Just replace the 
cover and try it. 

Also, i t  is not absolutely necessary to 
reseal the case at the end of the pro- 
cedure if the crystal i s  going to be used in 
a reasonably constant atmosphere. Seal- 
ing, of course, will give far better 
long-term stability. 

Resealing i s  not hard, though. There i s  
a small vent hole near the top of the case 
which should be opened with a small drill 
and sealed last. Excessive heat while 
soldering the case to the base can lower 
the crystal's operating frequency by 
about 100 Hz. I've found a fairly effec- 
tive technique is to clamp the crystal pins 
in a vise, install the cover (heat sinked 
with a large clothes pin to which a couple 
of brass plates have been attached) and 
then solder just about one quarter of the 
base a t  a time - allowing the assembly to 
cool between the solderings. With a little 
experience on this job a fellow can allow 
for this shift and solder the base of the 
case a l l  at once (but still using the heat 
sink, of course). I've built about a 
hundred crystal filters - a t  first the work 
is  very slow but i t  becomes easier with 
experience. 

The balance of the circuitry is so basic 
and simple that i t  doesn't need any 
further treatment in this article. 

reference 
1. lrvin M. Hoff. WGFFC, "Mainline ST-6 
RTTY Demodulator." ham radio, January, 
1971, page 3. 

ham radio 

"I spent $1572.39 getting set up. and now 
I can't think of a thing t o  say." 
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Operating SSTV is easy. 
Trueor False 

How much do you really know about the newest activity in 
amateur radio? Take this 3 minute TRUE-FALSE quiz and see. 

T F 

1 A slow scan television pic- rn 5 
ture is similar to that pro- 
jected on TV. 

2 Motion can be portrayed 6 
on slow scan television. 

3 T o  broadcast slow scan n n 
television just add a Robot 
monitor and camera t o  
your present station. No 7 
other equipment is neces- 
sary. 

4 Slow scan occupies no more 
space on the band than an 8 
audio signal. 

T F 
Any licensed amateur radio IJ 
operator, except Novice, 
may operate SSTV. 
$295 each  for a Robo t  
SSTV monitor and camera 
is the lowest price in the 
world for SSTV equipment. 
Robot guarantees your sat- 
isfaction with all Robot 
equipment, or your money 
will be refunded. 
New SSTV operators all [7 
suffer from lack of sleep. 

ANSWERS: 
1. False. The slow scan television picture is is comparable to an audio signal. 5. True. 
a greenish-yellow color which takes 8 sec- 6. True, as far as we can determine. 7. True. 
onds to transmit. Like radar, the image 8. True. New SSTV operators are so enthu- 
should be viewed in a darkened room for siastic about the fun of operating slow scan 
best results. Also like radar, as the picture television, they hate to quit. 
progresses i t  has the appearance of being re------------- - ------ 
painted onto the screen by a bright writing 1 Please send your new factory dlrect price ~ ~ s t .  

7 
I 

line except that the line moves from top to I Enclosed S Please send the following I 
bottom. 2. False. Motion results in a blurred I equipment vla AIR or SURFACE 

I lnstructlon Books $2 
I 

picture. 3. True. Robot equipment is com- I Model 70 Monitor S295 
I 

patible with all brands of amateur radio I ,, $,, 
I 

equipment and antenna systems. 4. True. I ,,,, ,,,, Mac,o ,ens $, 
I 
I 

The SSTV signal contains frequencies rang- I Call I 
ing from 1200 Hz to 2300 Hz. Therefore, it I Name I 

Address I 
( city State Zip- 

I 
Callfornla realdents add 5% sales tax. Prlces do not 

I 
I include shipping. I 
L,--------------------J 

ROBOT RESEARCH, INC. 7 m  c o n v o y  courn, sm DIEQO, CA wi l l  (714) 278-@430 



grid-current 
monitor 

for the 

Heath HW-100 

A simple 

circuit modification 

for adding 

a grid-current meter 

to your HW-100 

The Heath SB-line of transceivers has a 
meter-monitoring advantage over the 
less-expensive HW-100 and HW-101. It is 
obvious that several items have been 
deleted from the HW series in order to 
cut the price but it i s  not necessarily 
detrimental to the operation of the equip- 
ment to have fewer monitor points. It 
would probably be more correct to say 
that the SB-line incorporates some luxury 
features over the HW-line. 

For example, the HW series uses a 
three-position slide switch for monitoring 
plate current, relative power output and 

and HW-101 
ALC. This is compared to a five-position 
rotary switch on the SB-line which mom 
itors ALC, plate current, plate voltage, 
relative power output and grid current. 
The HWs are missing the high voltage and 
the grid current measurement. 

High voltage is of less importance since 
the power supply puts out all it can, and 
it's either there or i t  isn't! But the grid 
current is a good indication of ALC 
operation and a definite asset in tuning 
and alignment. You can have this mon- 
itoring point for just a little time, a little 
wire and a switch. 

installation 
By drilling a small hole in the front 

panel just below the meter and between 
the two slide switches, and installing a 
dpdt switch, you can effectively l i f t  the 
meter out of i t s  regular circuit and insert 

BIAS GRIDS OF 

d7 d? 
fig. 1. Grid-current monitor for the Heath 
HW-100  or HW-101.  Only added part is 51. a 
dpdt switch. 
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it into the grid circuit as shown in fig. 1. 
Resistor R916 does not appear on a 
printed board. It is  located on the under- 
side of the chassis on terminal strip BR 
near tube V8 of the final amplifier. 

fig. 2. Location of resistor R916 under the 
chassis. T w o  new wires must be run to the 
added meter switch. 

It is necessary to remove the cover 
that shields the coil assembly in order to 
gain access to the terminal strip. When 
you have located the resistor, solder a 
wire to each end as shown in fig. 2. Make 
sure the wires are long enough to reach to 
the meter. Route the pair of wires along 
the wiring harness, through the rubber 
grommet, to the other side of the 
under-chassis. Continue following along 
the harness to the front of the unit and 
feed the wires up through the hole in the 
board below the meter assembly. 

Before connecting the pair of wires to 
the meter switch, check continuity from 
the resistor to code the wires for correct 
polarity, see figs. 2 and 3. Connect the 
wires as shown. Remove the connections 
from the meter and transfer them to the 
switch, observing proper polarity. Then 
connect the meter. I t  will be easier to 

fig. 3. Modified wiring of the meter and panel 
switches. 

make this installation if the meter i s  
removed from the panel hole until all 
connections are made. 

The switch should be one of the 
miniature types, either toggle or push- 
button. The momentary pushbutton is  
perhaps the most desirable since the 
added circuitry i s  only effective with the 
pushbutton depressed. At all other times 
the circuit remains normal. 

operation 
With the new switch actuated, the 

meter indicates grid drive, which is  very 
helpful during tuneup. The indication is  
much sharper than previously when the 
transmitter i s  in the tune position and 
adjustments are being made with the 
drive preselector. The grid meter also 
provides an indication of ALC action 
during ssb transmission. No grid current 
(except occasional peaks) will be indi- 

SPEAKER 

PHONES 

m 
fig. 4. Simple circuit for  silencing the HW-100  
speaker when the headphones are plugged in. 

cated during ordinary transmission if the 
ALC is  operating properly. 

Another annoying item in the HW-100 
i s  the system of converting from speaker 
operation to headphone operation. The 
original circuitry connects the head- 
phones in series with the speaker when 
the headphones are inserted in the phone 
jack. This is satisfactory as far as the 
headphones are concerned, but the speak- 
er i s  not completely silenced. The circuit 
in fig. 4 shows a quick fix. I t  requires a 
33-ohm resistor to be added a t  the phone 
jack and a length of wire to run between 
the phone jack and the 8-ohm speaker 
jack a t  the rear of the chassis. Rewiring 
the jack and grounding the output trans- 
former as shown does the trick. 

ham radio 
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W6SAl's Antenna Books 

Bill Orr's Newest 
WlRE ANTENNAS 
for Radio Amateurs 

WlRE 
ANTENNAS 

FOR R A W  I M I T Z U -  

- -. -. . . . . . - - 
This 192 page book describes over 40 horizontal. vertical. and multi. 
band trap antennas. Invisible antennas for apartment houses, high -r.ou,*lunt,,,n r,.ib*...mn, 
gain beam antennas. Covers novice antennas, tuners and ground sys. rn u- amrun - -1 
terns. It 's al l  here in this exciting new book by "the antenna expert." 

Only $3.95 ppd. 1 -  W U * I L O R Z  - I I 
The "bible" on Quads 

cuiiiicn~ 
QUAD 

ALL ABOUT CUBICAL QUAD ANTENNAS 
Long considered "THE BOOK" on Quads this latest edition has more 
information on these popular antennas than you will fin1 anywhere 
else. Everything you need to  design, build and adjust your Quad for 
top performance. . Revised gain figures for Quads . Delta Quad. Swiss Quad. Birdcage Quad . Analysis of Quad vs. Yagi - which is best? . Miniature Quad construction and performance 

*.̂ ,>.,. . . *.",/ .~ . )" I  _I.-,.. ,",.. - u "  ~ . .,. ,2.".,. > " ,  . .." . Monster Quads - power gains up to 14! 
~ ~ - ~ - - - . , . ~ - ~ ~ . - * ~ " O ~ ~ ~ ~ ~ - . Y  . Correct dimensions for single and multiband Quads, 6 thru 80 meters 
DcrlP" C"n.lr,.rl,i,n and 0 P . r i t 8 o n  . Improved Tri-Gamma match feeds tri-band Quad efficiently with one line 
WILLIAM I. ORR. W 6 S A I  I 

PLUS. . . Exhaustive detail on every aspect of quad antennas 
Y 

Only $3.95 postpaid 

The complete reference on beams 
BEAM ANTENNA HANDBOOK 

/ ,- 
For many years the "BESTSELLER" on beam antennas, this handbook NEW ~ T H  EDITION! 

covers all areas of the subject. both theory and practice. 

This new fourth edition has been updated to insure that the reader has 
the very latest information available. 

It includes many special features such as: . Correct dimensions - 6 thru 40 meters . Are 40 meter compact beams worth the effort? 

4e- 
. Exclusive 25 year bibliography of important beam antenna articles 

Whether you plan to build or buy - DX or rag chew - you need this book ANTENNA 
HANDBOOK 

Just $4.95 Postpaid 
F"",",h,"8" , , , ,w, , , , , ,  "*,," -.,m ""1 
s 11,,1 O..,",. c,,ll.ll,,l ,,,,,, i>i1e.l1"" 

WILLIAM I. ORR. W6SAI  

0 OKs Greenville, New Hampshire 03048 
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?- m New for 
FM'ers 

Scanner-Monitor 
Servicing Data 
Contalns comprehenslve servlctnq data for 30 of the most popu- 
lar UHF and VHF receivers now In use, lncludlng B & K. Brown- 
Ing. Johnson, M~dland. Pace. Pearce S~mpson, Penneys. Real~stlc, 
Sonar, and Teaberry As the f ~ r s t  gu~de  ever released for scan- 
ners and monltors. ~t 1s an invaluable a ~ d  for servlce techn~c~ans. 
Its last-m~nute lnformatlon Includes schematics, voltages, align- 
ment, parts Ilsts, crystal formula data, p lc tor~al  presentat~ons. 
and general troubleshoot~ng ~nformat~on.  $4.95 Postpaid 

HANDBOOKS 
We have all three 

..- ..-.- ..- 

= 7 r I I *  
I F 4  7 
M 

Radio Handbook, 19th Edition The Radio Amateur's Handbook 
by Willlam I. Orr, W6SAI ARRL Staff 

Latest updated e d ~ t ~ o n  of this famous hand- The standard reference for the r a d ~ o  amateur 
book whlch IS the standard for engbneers, tech- Latest 1973 e d ~ t ~ o n  covers everythln from the 
nlclans and advanced amateurs Explatns ~n baslcs to such new areas as FM a n t  slow scan 
detall how to deslgn and bulld all types of rad~o  TV The largest selling technical book ever 
equlpment. RTTY clrcults, latest sem~conductor publ~shed. 
and computer clrcultry 896 pages. hardbound. 

Only $14.95 702 pages, softbound Only $4.50 

RSGB: 
Radio Communication Handbook SPECIAL HANDBOOK PACKAGE 
Amateur Rad~o's most complete techn~cal ref- 
erence T h ~ s  book covers v ~ r t u a ~ l y  every phase All 3 for just $27.50 
of rad~o  theory and practlse In very complete 
and useful de ta~ l  Whether you use HF or VHF. 
SSB or RTTY you need thls handbook. 

Save nearly $5.00 
832 pages, hardbound Just $12.95 

CLOSEOUT SALE! 
A SPECIAL PURCHASE ALLOWS US TO OFFER THE 18TH EDITION (JUST NOW 
SUPERSEDED) OF W6SAl's RADIO HANDBOOK (SEE ABOVE) FOR ONLY $7.95 
WHILE THEY LAST. 

0 0 KS Greenville, New Hampshire 03048 
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1 integrated-circuit 

audio oscillator 

This tunable wide-range 

solid-state 

audio oscillator 

covers the 

frequency range from 

15 Hz to 40 kHz 

For years I have had, sitting on the floor 
beside my workbench, a fine old Hewlett 
Packard Model 300 harmonic wave ana. 
lyzer. It never was really used much 
because more modern wave analyzers 
were available a t  work which required less 
nulling and twiddling. The sheer beauty 
of the old HP-300 in its huge varnished 
oak cabinet was the only thing that 
prevented its being scrapped out. 

Finally, in desperation for more 
work-shop space, the HP-300 was reduced 
to i t s  component parts and carefully 
sorted into the various bins that make up 
my junk box. The cabinet was even used 
- as firewood (it turned out to be oak 
veneer). The largest and nicest compo- 
nent remaining was the dial assembly, 
drive mechanism and dual-variable capaci- 
tor unit. This trio had originally been the 
tuning of the HP-300, part of a Wien 
bridge oscillator covering 20 kHz to 40 
kHz. 

The more I looked at this marvel of 
mechanics, the more I conjured up pic- 
tures of an all solid-state audio oscillator 
built around it. One fine day, the design 
pieces - tuning assembly, cabinet, and 
integrated circuits - all f i t  together into a 
generator I have sentimentally called the 
HO-200. The original HO-200 is  shown in 
fig. 1 with its old HP-300 dial (turned 
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down to remove the original etched cali- 
bration, and so it would fit on the front 
panel of the Bud C994 cabinet). 

Since few amateurs are likely to have 
an old HP-300 tuning assembly, work was 
undertaken to build a second HO-200 
that used readily obtainable components. 
The dual tuning capacitor for the second 
unit is made by the English firm of 
Jackson Brothers, Ltd., and is  available 
here." The vernier drive was made up 
from an old National Velvet Vernier, 
originally stripped from a tuning unit of a 
surplus transmitter. Such vernier drives 
are quite common and are integral parts 
of the National ACN and MCN dials. The 
basic planetary drives are also available as 
National parts AN-250 or AVD-250. The 
original dial of the vernier drive was 
discarded and a 5-inch aluminum disc 
fabricated to replace it. The finished dial 
i s  very similar to that of that used on the 
original HO-200, as can be seen in fig. 2. 

the circuit 

The HO-200 circuit (fig. 3) uses mod- 
ern integrated circuits for i t s  gain blocks. 
The pA740 of Fairchild i s  an operational 
amplifier in monolithic form which has 
fet inputs. The fet input feature allows 
the use of the large resistance values 
necessary when you design for vari- 
able-capacitor tuning of a Wien bridge. 

fig. 1. The original HO-200 audio o ~ i l l a t o r  
used a tuning dial from an old HP-300 harmon- 
ic wave analyzer. 

The typical input impedance of a pA740 
is 1011 ohms. 

A low output impedance is provided 
by combining the pA740 with a Motorola 
MC1438R op amp follower. This power 
IC is  packaged in 3 small diamond case 

fig. 2. New HO-200 audio oscillator uses readily 
available Darts. 

for heat dissipation. The output imped- 
ance of the MC1438R is  only 10 ohms, so 
i t  is  capable of putting out considerable 
current. The MC1438R is  used, as i t  was 
intended to be used, inside the closed 
loop with the op amp. (That is, the 
feedback to the top of the bridge is  from 
the output of the MC1438R rather than 
from the output of the op amp alone.) 

The power supply, which provides plus 
and minus 15 volts, also uses an IC - a 
dual regulator. The Motorola MC1468G 
assures that the oscillator i s  supplied a 
pair of equal, well-regulated voltages. The 
2N5191 and 2N5194 transistors associ- 
ated with the MC1468G in this dual-reg- 
ulator circuit pass the major part of the 
current, as is  done in most IC regulator 
circuits. 

The non-linear resistance which is  used 
to stabilize the amplitude of oscillation is 
not a lamp bulb, as is most common in 

'The Jackson Brothers 5084121518H dual 
518-pF tuning capacitor is available from M. 
Swedgal, 258 Broadway, New York, New York 
10007. The price is $5.00. 
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Wien bridge oscillators. Instead, a ther- 
mistor is used. Of course, since a ther- 
mistor decreases resistance as it is heated, 
it must be placed in the top leg of the 
bridge. This is  just the opposite of the 
lamp bulb, which increases resistance 
with temperature and must be placed in 
the bottom leg of the bridge. This dif- 
ference is  illustrated in fig. 4. Other such 
uses of a thermistor in a Wien bridge is 
described in references 1, 2 and 3. 

Centralab PA-300 and two PA-0 sections. 
The two switch wafers were spaced about 
2-314 inches apart to allow room for the 
resistors. These ceramic wafer-switch 
sections appear to be of sufficiently good 
insulation for use with the high values of 
resistance involved. I f  you use series 
resistors as I did, teflon or ceramic 
standoff insulators could be used for 
additional terminals. 

Since the common terminal of the 

Inside vlaw of the audio oscillator showing the tuning capacitor, range switch and copper-clad board 
used as a ground plane. 

construction 
The ranges that the HO-200 will cover 

are 15 to 200 Hz, 150 Hz to 2 kHz, 1.5 
to 20 kHz, and 3 to 40 kHz. Range 
switching is accomplished by changing 
resistance values in the positive feedback 
side of the bridge. It is important to use 
1% resistors here; I used depositedcarbon 
types. I used some series pairs of resistors 
to make up resistance values in order to 
avoid buying special values. 

The resistors were mounted by solder- 
ing them to the wafer terminals of a 
two-wafer switch assembly made up of a 

dual tuning capacitor is not grounded, it 
must be mounted in such a way that it 
floats above ground. I accomplished this 
by mounting the tuning capacitor body 
on a square of phenolic, and using an 
insulated shaft coupling for tuning. The 
phenolic was mechanically supported by 
four two-inch spacers screwed to the 
front panel of the HO-200. 

The actual oscillator circuitry was 
built on a piece of copper-clad laminate, 
such as is used to fabricate etchedcircuit 
boards. In this case, double-sided cop- 
per-clad board was used. The part of the 
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board that is above and next to the at ground potential and is the side toward 
chassis is of special interest. One side of the tuning capacitor where the bulk of 
the laminate is  at -15 volts and serves as a circuitry is mounted. Several small insu- 
heat sink for U2. This "hot" portion of lated standoffs are used to support com- 
one side of the double-sided copper-clad ponents on the grounded side of the 

4 7  

, .. - - 
4 7 

ID 
NEGATIVE 
FEEDBACK 
AWUST 

C 1  4.5 - 25 p F  tr immer capacitor U1 F a i r c h i l d  p A 7 4 0 C .  S i g n e t i c s  

C2 Dual 518-pF tuning capacitor (Jack- NE536T. National NH0042C or In- 

son Brothers 5084/2/518HO) tersill ICL8007C 

U2 Motorola MC1438R or MC1538R 

fig. 3. Circuit  o f  the solid-state Wienbridge audio oscillator uses t w o  ICs. U 1  is a high input  
impedance operational amplifier; UZ is a low-impedance ou tpu t  o p  amp follower. 

laminate is  isolated from the lower por- board; they are fixed to the board by 
tion (which is bolted to the chassis) by a wetting their metal bases with solder and 
strip of insulation where the copper foil soldering them to the copper-foil ground 
was peeled off. This is easily done with a plane. As can be seen from the photo of 
rule and an X-act0 knife or razor blade. the inside of the HO-200 there are really 

The other side of the board is  entirely very few components to mount; there- 

fig. 4. use o f  nonlinear feedback elements i n  the Wien bridge circuit. The circuit  i n  (A) uses the 
tradit ional incandescent lamp. The circuit  i n  (B) uses a thermistor. See text. 



fore, an etched circuit board was not 
deemed necessary. 

There is  one more consideration that 
must not be overlooked. Because the 
common terminal (body) of the dual 
tuning capacitor floats above ground, it 
has some finite capacitance to ground - 
measured to be about 10 pF in my unit. 
Since this i s  effectively in shunt with the 
parallel R-C branch of the bridge, a 
similar capacitance must be added across 
the tuning capacitor in the series branch 

adjusted by means of the trimpot in the 
negative feed-back side of the bridge. 

The regulated power supply is entirely 
located on the underside of the 5x7 
chassis. This i s  to confine 60 Hz electric 
fields so that they will not be picked up 
by the high impedance circuits in the 
Wien bridge. One electrolytic, the positive 
supply filter capacitor, protrudes through 
the top of the chassis; but its can is 
grounded and so has no external 60 Hz 
field on it. An aluminum 5x7 chassis i s  

TRIAD 

OR M a - 9 W - 3  

2N5194 15 +15V - 0 

/ i @ F  

47 

fig. 5. Dual-regulated 
0 

power supply for the 2 ~ 5 1 9 1  
A 

HO-200 audio oscil- x'g/F 
lator. 

of the bridge. C1 is a variable trimmer for 
this purpose, and should be set a t  about 
half capacitance for a start. 

With the tuning dial a t  lowest frequen- 
cy (x10 scale), measure the output volt- 
age. Then tune to maximum frequency 
(x10 scale) and adjust C1 to give the same 
output voltage reading. The idea here is 
that 10 pF stray capacitance will not be 
much (2%) unbalance out of 518 pF at 
the low-frequency end (maximum capaci- 
tance), but will upset the matching of 
capacitance when the tuning capacitor 
sections are at their minimum (maximum 
frequency end). Therefore, C1 is best 
adjusted at the high-frequency end. 

There is  one other adjustment that can 
be made to the HO-200. With the output 
pot at maximum, you should see about 
16 volts p-p at the output jack. I f  this 
amplitude is  some other value, it may be 

adequate here since we are only con- 
cerned with electric fields (not magnetic 
fields, too). If you want to see the great 
sensitivity of the circuit to stray 60-Hz 
fields, try operating the HO-200 out of its 
cabinet on the X I  scale. You will note 
(especially near 60 Hz and 120 Hz) severe 
beat phenomenon and a generally hope- 
less mess of waveforms. 

references 
1. R .  Fulks, "High Performance, Low Cost 
Audio Oscillator with SolidState Circuitry," 
GR Experimenter, AugustSeptember, 1962, 
page 15. 
2. I.C. Zero, "SolidState Wien Bridge Audio 
Oscillator," Audio, July, 1965, page 19. 
3. H. Olson, "Dual Op Amp Makes Simple 
Sine-Wave Generator," The Electronic Engine- 
er, August, 1971, page 70. 
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NOW YOU CAN 

TRANSMIT 

That's right! With SWAN's NEW FULLY SOLID-STATE TRANSCEIVERS, there's no complicated 
or touchy tuning process requ~red. You simply enjoy smooth positive dialing action of a single 
dual-ratio planetary control to select your frequency, while reliable broadband circuits take care 
of the rest. There's no tedious fine adjustments or "tweaking" to mess with-it's all automatic! 

Swan was the first to provide a low cost single sideband transceiver the average 
ham could afford. Again, Swan leads the field with "state-of-the-art" concepts! 

Tuning's just part of the great adventure you'll discover when operating one of these rugged, 
yet stylish, new units. For instance. you'll experience the pleasures of a built-in VOX and variable 
controlled noise blanking. There's a minimum of front-end overload, distortion and cross-modula- 
tion. You'll find an IF derived AGC, a 25 KC calibrator, semi-CW break-in with monitor, plus WWV 
receive and selectable sideband operation. And all controls are out front within an easy reach. 

There's more! Now you won't have to worry about burning out your final stage. These transceiv- 
ers are engineered to give infinite VSWR protection from an open to a short circuit. And the re- 
ceiver section uses the latest practical state-of-the-art devices including FET's. IC's and oper- 
ational amplifiers. You have your choice of 15, 100, or 200 watts P.E.P. in models designed for 12 
volt DC operation across the entire 80 thru 10 meter ham band. Compatible AC power supplies 
and a selection of style-matched accessories are available to update your station. 

Get the full story in SWAN's new 
1973 catalog-send for your FREE 
copy today! 

CHOICE OF 3 MODELS: 

SWAN SS-15,15 watt P.E.P. $579.00 
SWAN SS-100,100 watt P.E.P. $699.00 
SWAN SS-200,200 watt P.E.P. $779.00 

ACCESSORIES INCLUDE: 
SWAN PS-10, 115V AC power supply for SS-15lSS-100 $ 89.00 
SWAN PS-20. 11 5V AC power supply for 

SS-200 SS-lOO/SS-15 $139.00 
SWAN SS-1200, 1200 watt P E P Llnear Ampl~f~er 

(Tube Type) $299.00 
SWAN SS-208. External VFO 51 59.00 

5 53.95 
SWAH 

SWAN 610X. Crvstal Controlled Osc~llator E L E C T R O N I C S  
5 79.95 

1 , , I / r DO?. 

SWAN SS-16B. super Selectwe Fllter 
SWAN WM-1500. 4 scale In-line Wattmeter . . . . . . . . . 5 49.95 305 Alrport Road Oceanride, CA 92054 

More Details? CHECK-OFF Page 94 february 1973 55 



tebook 

logic test probe 
As a computer engineer in a small 

company, I sometimes have to build my 
own test equipment. One of the most 
useful pieces I have come up with for 
trouble-shooting digital circuits is a test 
probe with memory that responds to 
either positive or negative going pulses 
and/or levels. Since I work only with TTL 
logic, the probe is  designed to work with 
this. Because of the memory function, it 
spots the presence of single control pulses 
with just one operation of the circuit 

fig. 1. Circuit diagram of the logic test probe. 
Use IC  logic of the same type you are testing, 
RTL. DTL. TTL, etc. 

under test, while with a scope I have to 
trigger the circuit many times to clearly 
determine the presence of the control 
pulse. In addition, a high or low state is 
easily seen, simply by touching the de- 
sired point. It may be hard to believe, but 
I can go all day without ever turning the 
scope on. 

There are two switches a Memory 
Disable switch and a Pulse Polarity 
switch. Memory Disable is a push-button 
that resets the memory to the low state 
when depressed. Pulse Polarity i s  a toggle 

switch located out of the way and selects 
whether the probe responds to a high- 
level or pulse (+5v) or a low-level or pulse 
(ground). 

The probe circuit, fig. 1, is simplicity 
itself, one TTL quad NAND integrated 
circuit, three resistors, one NPN Transis- 
tor, an LED and two switches. I used a 
7400 integrated circuit, a motorola 
MILED 50 LED and a 2N4265 transistor. 
All parts are miniature and of high 
quality for reliable operation. Too much 
money has been spent for inexpensive 
parts to build test equipment that the 
owner ends up not trusting. Construction 
depends to a large degree on what you 
have on hand. I used a part from an old 
oscilloscope probe, a piece of 314-inch 
plastic tubing, and the plastic barrel from 
a ball-point pen with a piece of threaded 
rod melted into it. Conscientious work- 
manship is  in order if you do as I did, and 
glue the two major parts together. 

To use, connect the two power leads, 
and with the polarity switch set for 
positive pulses, touch the tip to the 
positive supply. The light should go on. 
Touching the tip to ground should not 
affect the light and only depressing the 
memory disable switch will let the light 
go off. With the polarity set to negative, 
touching the probe to the power supply 
should not cause an indication. The only 
way to get the light to light is to 
momentarily ground the probe tip. The 
only way to get the light off i s  to disable 
the memory. 

In use, the memory switch can be held 
depressed and the probe will respond 
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only to the level touched. I f  an oscillator counters that already have a good 
output is probed the light will dim when high-frequency capability such as the 
memory is  disabled, and brighten to full Heathkit IB-1101. Because the prescaler 
brightness when the memory disable is  output i s  a square wave with quite good 
released. This project has proven to be a rise time, a counter which can count to 
real time saver and well worth the few 60 MHz or more can erroneously count 

the second or third harmonic of the 
' scaled frequency. The count is reliable - 

it 's simply wrong and is  not the fault of 
the scaler. The simple solution to this 
problem is  to roll off the frequency 
response of the scaler output. In my own 

3/4' Pmnc TUBE prescaler I use a simple L-section filter to 
fig. 2. Construction of the logic test probe. roll off frequencies above 30 MHz. This 

allows the scaler to be used up to 250 
hours put into building it. While not MHz and eliminates the possibility of 
everyone is deep into TTL, the applica- false counting a t  the scaled frequency. A 
tions are increasing, as I see digital repeat- schematic of my own scaler, for those 
er controls, digital circuits in RTTY who are interested, i s  shown in fig. 3. 
applications, digital clocks, digital count- Ernie Guerri, WGMGI 
ers, digital volt meters and many others. 
This logic probe just might be the vtvm of telescoping tv masts 
the digital world. 

Bill Rossman 

frequency pre-scaler 
There are a couple of things which the 

article on frequency scaling by F.E. 
Emerson in the September, 1972, issue 
didn't point out which may be of interest 
to some readers. I have been using the 
Fairchild 95H90 IC in a remarkably 
similar prescaler for some time with 
excellent results. My particular circuit 
seems to yield a little more sensitivity 
than Mr. Emerson observes, but perhaps I 
just happen to have a hotter 2N5179 in 
the front end. 

Mr. Emerson may not have considered 
the consequence of using this scaler with 

The majority of tv-type antenna masts 
currently on the market use a cotter pin 
under the bottom of each section that the 
upper section rests on. The cotter pin fits 
into a small slot in the upper section. 
However, there's always the possibility 
that the upper section hasn't seated pro- 
perly during installation; if this happens 
the antenna will "windmill" back and 
forth, eventually wearing through the 
cotter pin. 

As a safety measure a small hole 
should be drilled through both mast 
sections and an additional cotter pin 
installed. This prevents any rotation and 
could preclude renting a 40-foot ladder 
later to  correct the problem. 

Richard Mollentine, WA0KKC 

I , . ,  I 

fig. 3. Frequency scaler has sensitivity of 20 m V  at 175 MHz,  4 0  m V  at 220 M H z  and 9 0  m V  at 250 
MHz.  Al l  capacitors are CK06 with shortest possible leads. Al l  unmarked pins on the 95H90 IC have 
no connections (do not use as tie points). 
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entire set of three transmission para- 

rf power 
and vswr meter 

The new Thrul ina model 4342 Dual 
Wattmeter-VSWR Monitor displays the 
three prime rf transmission measurements 
a t  once on a single meter face: Forward 
and reflected power are indicated by 
individual pointers and vswr is  monitored 
on a third scale from the intersection of 
the two power pointers. 

Unlike most VSWR meters, the model 
4342 does not require any adjustments to 
full-scale deflection, or any switching 
before vswr readings can be taken: The 

meters is read out simultaneously during 
normal rf operations. 

Power and frequency range of the new 
Bird Dual Wattmeter-VSWR Monitor de- 
pend on two plug-in elements selected 
from more than eighty choices available 
with the company's popular Thruline 
Model 43: Full scale power levels at +5% 
accuracy range from 10 to 5000 watts for 
forward indication and 1 to 500 watts for 
reflected, in discrete frequency bands 
from 2 to 2300 MHz (for increased 
resolution, the reverse power element is  
ten times more sensitive than the forward 
power element). Model 4342 Insertion 
vswr in 50-ohm systems is a low 1.035 to 
the point of measurement. A choice of 
QC Quick-Change connectors permits 
mating with N. BNC, TNC, UHF, C, SC, 
LC, HN, LT, GR type 874 and 718" EIA 
lines without the need for perform- 
ance-degrading adapters. 

The new Bird Dual Wattmeter-VSWR 
Monitor i s  a portable instrument weighing 
only 5% Ibs. Model 4342 price (with 
female N connectors) is $265. Plug-in 
Elements are $30 to $75 (two required). 

For more information, write to Bird 
Electronic Corporation, 30303 Aurora 
Road, Cleveland, Ohio 44139, or use 
check-off on page 94. 

printed-circuit service 
A valuable new service is now being 

offered to amateurs who build their own 
equipment. Most construction articles in 
the amateur magazines call for a circuit 
board. In some cases the layout is pro- 
vided, but few amateurs are equipped to 
fabricate their own boards conveniently 
a t  home. For those who would rather 
concentrate on the electronics than on 
circuit boards, Mac McClaren, W8URX, is 
offering printed circuit boards, drilled 
and ready for parts mounting. 

I f  he already has the artwork for the 
board you want, he can deliver a finished 
board in ten days. He offers two-week 
service on new items (from current maga- 
zines). He is also able to make boards 
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from your artwork in three weeks - write 
for a quote and full instructions. 

All work is offered on a money-back 
guarantee. All shipments fob Cleveland. 
All boards use the very best material, 
G-10 epoxy, 1/16" thick with 2-ounce 
copper; all holes are drilled with solid 
carbide bits to assure burr-free holes. 

For more information on this unique 
printed-circuit service, write to D.L. 
McClaren, W8URX. 19721 Maplewood 
Avenue, Cleveland, Ohio 44135, or use 
check-off on page 94. 

heat sink 

Xcelite has just introduced the no. 80 
heat sink for absorption and dissipation 
of heat in soldering operations where 
adjacent, delicate electronic parts might 
be damaged by overheating. The manu- 
facturer states that for optimum heat 
absorption and dissipation the jaws of the 
no. 80 heat sink are made of copper, with 
nickel plated surfaces to prevent solder 
adhesion. The spring-loaded gripping sur- 
faces will not slip, yet have a smooth 
finish to prevent scratching fine wires. 
Exceptionally compact, this heat sink is 
3-114-inches long in length and weighs 
only 112 ounce. An insulating cushion 
grip permits burn-free handling. 

The no. 80 heat sink, made in the 
United States to highest quality stand- 
ards, is now available through Xcelite's 
nation-wide local distributors at a l is t  
price of $2.40. Product Bulletin 5721 
contains additional information, and may 
be obtained by writing to Xcelite Incor- 
porated, Orchard Park, New York 14127, 
or by using check-off on page 94. 

PROVEN ON-THE-AIR PERFORMANCE 

MODEL ACA-1 

$49.95 KIT 

ASSEMBLED ' . I $69.95 - 
MODEL ACA-1 AUDIO COMPRESSOR features 45 DB 
compression range . Flat 20-20,000 Hz response . 
Extremely low distortion Front panel compression 
meter and inlout switch Accepts both high and 
low-impedance mikes . Easily installed in mike line 
m 110-volt B.C. or 12-volt d . ~ .  operation . Only 5" W 
x 2'/4lt t'i x 4%" D. 

MODEL ACP-1 

$24.95 KIT 

ASSEMBLED 
$34.95 

MODEL ACP-1 COMPRESSOR-PREAMP has 30 DB 
compression range Flat 20-20.000 Hz response and 
low distortion . Designed for high-Impedance mikes 
m Easily installed in mike line . 9-volt battery opera- 
tion . Only 4" W x 21/2" H x 31/zr' D. 

IDEAL FOR TAPE RECORDERS! 

Try one of these compressors as an automatic re- 
cording-level control. Used by recording studios. 
schools, and radio-tv stations. Great tor p.a. systems. 
too! 

I 1 3-CHANNEL WWV RECEIVER 
(5. 10. and 15 MHz) --. -. 

$74.95 KIT 
ASSEMBLED 

$99.95 

0.25 microvolt sensltlvity . Crystal controlled m 110- 
volt 8.c. or 12-volt d.c. operation Compact size 
only 4lh" W x 21/2" H x 5%" D. 

Send check or money order, plus $1.50 for shipping 
anywhere i n  U.S.A. Celilornia resldenfs add 5% sales 
tax. 

DEALER INOUlRlES INVITED 
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ic keyer 

" S E A  MAGNUM SIX 
THE QUALITY R F SPEECH PROCESSOR 

.................. Yarru 5139 95 
............. 513'195 

Add 5% Tax on Wsrh,nglon 

4 TIMESTHE SSB POWER ON ALL BANDS 

ADDED PUNCH FOR PILE UPS 

EXCELLENT VOICE OUALITY 

SPLAlTER FREE. NARROW BAN0 OUTPUT SIGNAL 

SOLID STATE DESIGN 

PUT YOUR TRANSMITTER TO WORK FOR THE FIRSTTIME 
IN ITS LIFE. POWtR UP A MAGNUM SIX FOR MORE 
AOOEL POWER PER STHAN ANY OTHER METHOD1 

Seno lor FREE Brochure 
Communlca t~on Technology Group 
31218 Pac l f~c  Highway South eE 
Federal Way, Washington 98002 . o.. , ,-< 

NURMl ELECTRONIC SUPPLY 
1727 &~IM Road . West Palm Beach, Fla. 33401 

N e w  Silver Plated Connectors 

1-9 10-49 50-99 1W+ 

UG-88/U .GO .55 .50  .44 
UG-1094/U .GO .55 .50 .44 

DIODES 
HEP 1 7 0  2 %  A m p s  100OV .30 $25/100 
1 N 4 0 0 4  1 A m p  4 0 0 V  .15 $131100 
1N4007 1 A m p  lOOOV .20 $181100 
I N 2 1 3 5  6 0 A m p s  4OOV $3.00 

Belden Coax  - Factory  Fresh! I ! I I 
No.  8 2 4 0  R G - 5 8 l U  . . . . . . . . . . . .  .07/ft. 
No. 8 2 5 9  R G - 5 8 A I U  . . . . . . . . . . .  .07%/ft. 
No. 8 2 1 9  R G - 5 8 A I U  Foam.  . . . . . .  .O81ft. 
No. 8237 R G - 8 I U  . . . . . . . . . . . . .  .15/ft. 
No. 9 2 5 1  R G - 8 A / U  . . . . . . . . . . . .  .18lft. 
No. 8 2 1 4  RG-8 /U F o a m  . . . . . . . .  .181ft. 

T r a m f o r m a s  - Ssaled Case, 4 Sam Mount 
PRI:  105/115/210/220 V UTCN0.H-134 
SEC: 6 .3Vc t  @ l O A  5 Lbs. $5.00 

PRI:  1 1 5 V  
SEC: BOOVct @ 200Ma 1 2  Lbs. $8.00 

PRI:  1 1 5 V  
SEC: 6.3V @ 18A. 2.5V @ 1 0 A  9 L b r  $7.00 

W E  G U A R A N T E E  W H A T  W E  SELLIIII 
We ship UPS whenever possible. G ive  street 
address. Include enough f o r  postage excess re- 
funded in cash. F lo r ida  residents include 4% tax. 

The new Palomar Engineers IC Keyer 
has been given new features while retain- 
ing those that have made it popular over 
the years. I t s  relay output suits it to key 
all Swan, Drake, Tempo, Yaesu, Clegg, 
Collins, Heath, etc., and the relay is  
compensated to prevent dots from getting 
short a t  high keying speeds. 

Low impedance ICs are used through- 
out to minimize r f  pickup and they are 
heavily bypassed to make the keyer prac- 
tically rf proof. The exclusive block- 
ing-oscillator pulse generator gives instant 
start and never produces an unwanted dot 
or dash. 

Up front is the precision Brown key 
mechanism that is adjustable for dot and 
dash travel and tension. On the rear deck 
is an input for receiver audio so that both 
the received signal and the keyer monitor 
tone can be heard on the built-in speaker 
or on headphones. 

The unit sells for $87.50 postpaid in 
USA. For more information, write Palo- 
mar Engineers, Box 455, Escondido, Cal- 
ifornia 92025, or use check-off on page 
94. 

tool kit brochure 
A 16-side brochure describing field 

engineer tool kits and cases has been 
published by Jensen Tools and Alloys. 
The brochure describes six professional 
tool kits, each engineer-designed to do a 
particular job. Included in the publication 
are the JTK-17 Field Engineer Kit, which 
contains over 100 tools in an executive 
attache case; the JTK-2 Electronic Tech- 
nician Kit for industrial personnel; the 
JTK-16 Compact "Detective" Kit, which 
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tool kit with test instruments in two 
attache cases; the JTK-90 Instrument 
Repair Kit, emphasizing watchmakers' 
tools; and the JTK-80 Electronic Tech- 
nician Roll-Pouch Kit, a lower priced kit 
for technicians, students and kit builders. 
Kits range in price from $44.50 for the 
JTK-80, to $555.00 for the JTK-27/37. 

A variety of cases sold separately are 
described and range from a canvas-like 
roll-pouch to the Jensen Extra-Deep De- 
luxe Case which features a full six-inch 
depth and two removable tool pallets. A 
total of nine cases are presented. 

To receive a copy of this brochure, 
contact Jensen Tools and Alloys, 41 17 N. 
44th Street, Phoenix, Arizona 85018, or 
use check-off on page 94. 

30 multi-purpOse in a 
zipper case; the JTK-27/37 Electronic 
Lab Kit, a complete portable electronics 

450-MHz Yagi 
- v 

SSB CONVERTER CV-591A: Get upper or lower sidebands 
.......................... from any recvr. OK gatd. w/book $137.50 

SP-600(') RECEIVER 0-54-54 MHz continuous, overhauled, 
aligned, grtd, w/boor ............................................................... 2so.00 
- -- 

BRAND NEW FREQ-SHIFT TTY MONITOR 
NAVY OCT 3: FM Receiver type freq. range 1 to 26  MHz 
in  4 bands, cont. tuning. Crystal $lib. Reads up to  1500 Hz 
deviation on buil t- in VTVM. Cost S1lOO.OO each! I n  
original box, with instruct. book & cord. fob Mariposa, Cal. 

.......... Min. signal needed: 15 mv. Shpg w t  110 Ibs 49.50 

HIGH-SENSITIVITY WIDE-BAND RECEIVER 
COMMUNICATIONS . BUG DETECTION . SPECTRUM STUDIES 

38-1000 MHz AN/ALR-5. Consists of brand new tuner/ 
converter CV-253/ALR in brigina~ factory pack and an exc. 
used checked OK & grtd main receiver R-444 modified for 
120'". 50/60 hz. The tuner covers the range in 4 bands: 
each band has its own Type N Ant. input. Packed with each 
tuner is the factory inspector's checkout sheet. The one we 
opened showed SENSITIVITY: 1.1 uv a t  Z8.4 mhz. 0.9 a t  
133 mhz 5 a t  538 mhz 4% a t  778 mhz 7 a t  1 ghz. The 
receivrr /s actually a 30'nlhz I F  ampl. with a l l  that follows, 
including a diode meter for relatlve signal strengths: an 
atten. calibrated in  6 db steps to -74 db, followed by an 
AVC position. Pan. Video & AF outputs; switch select pass 
of f 200kh i  or 4 2  mhz; and SELECT AM or FM! With 

......................... Handbook & pwr. input plug, a l l  only 375.00 
....................... CV-253 Converter only, good used w/bwk 89.50 

.................................... 1 3 0  MHz PANADAPTER OK grtd 5137.50 

I Meas. Corp. #59 Grid Dipper 2.2-420 MHz, .................. 75.00 

NEMS-CLAKE # I 6 7 0  FM Rcvr 55.260 MHz 
likc new .............................................................................. 275.00 
WWV Rcvr/Caparator 2 %  -20 MHz, w/scope ............ 250.00 
RECEIVER/COMPARATOR FOR 60  KHz W L  standardizes 
to 1 part in 1 0  billion wlth inexpensive osc~llators 495.00 

A t ten t i on !  
Buyers.  Eng inee rs ,  a d v a n c e d  Techn ic ians :  

We have the best test-equipment & oscilloscope inventory . . .  in the country so ask for your needs don't ask for an . . .  overall catalog we also buy, so te l l  us what you have. 
Price it. 

Cush Craft has just introduced a new 
six-element, rear-mount 450-MHz Yagi for 
amateur fm repeater operation. It can be 
used for control links and stations for 
monitor applications and access to 
450-MHz repeaters. It is priced a t  $10.95 
amateur net and exhibits 10-dB gain. It 
has direct 50-ohm Reddi Match feed with 
built-in coax fitting. The boom is 35" 
long and overall weight i s  3 Ibs. Model 
No. A449-6 is  available through all Cush 
Craft distributors. The antenna is also 
available for commercial service. 

For more information, write to Cush 
Craft, 621 Hayward Street, Manchester, 
New Hampshire 031 03, or use check-off 
on page 94. 

I . PLI I I .  IN MEMOHY Corndme, rvadv t , ,  "8, . ALL SOLIII  S T I T E  $19950 
l l 7 V v  POlVER SLIPPLY 5239 50 1 ~ 8 t h  lone 
TONE HVHST ENTRY WTION burn 0181#0nl I 

One Hole Panel Mount 
Handy Logging Area . Spinner Handle Available 

I Case: 2x4"; shaft %"x3" 
)RICgs % M o d e l  TC2: Sk i r t  2%"; Knob 1%" 
h ?  - . M o d e l  TC3: Ski r t  3"; Knob 2%" I 
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VHF-FM 
HEADQUARTERS 

FOR 
SOUTH FLORIDA 
Modify your Gladding 25 

with our 
Coincidence Detector 

True FM Detector 
Improved Sensitivity 
Improved IF Gain 

* Superior Squelch Action 
Install in just a few minutes 

Complete G-10 epoxy board wired and 
aligned ready to install. 
1 year wmrrmnty $19.95 ppd USA 

DlGlPET 601160 

Herei the affordable professional grade 
counter yotc've been waiting for, to 160 
M H z  for jr~st $349.00 complcte with scaler! 
Ancl look at thcse features . . . 
-Equiv. 8 digit display with 5 digit readout 

and display storage 
-Overflow indicator 
-Extremely compact 

(6.7" X 3.6" X 7.0") as shown above, with 
scaler. 4.5 ibs 

-80th AC and DC operation (8 watts) 
-Xtal stability: 1 part in loo/ week 
-Resolution: 1 Hz. 
-Sensitivity 50 mV 
-Full 1 year U.S. warranty 
-Engineered & constructed for the profes- 

sional. 
All crystals for 2.meter f m  equipment we sell: 
$3.25 ea. Maximum ten day delivery. 
I n  Stock: Standard Walklc-Talkies, Tempo Solld 

State Power Amplifiers. 

EMPORIUM SOUNDS OF POMPANO 
51 North Federal Highway 

Pompano Beach, Florida 33060 
305-782-3464 

logic-tester probe 

EL Instruments announced the addi- 
tion to their product line of the LT-1, 
Logic Tester Probe. The LT-1 is a rugged, 
compact pencil type instrument used to 
determine logic levels. I t  operates from 
the dc supply of the system under test. 

The logic levels are detected by an 
infinite life LED used as an indicator 
light. The LED is on at the (+) logic 1 
level and off a t  the 0 level. The LT-1 is  a 
high-impedance device, therefore there is  
no circuit loading. The frequency re- 
sponse is dc to 12 MHz. 

The LT-1, complete with power leads, 
is available from stock for $1 1.95. Com- 
plete information and quantity prices are 
available from EL Instruments, Inc., 61 
First Street, Derby, Connecticut 06418 
or by using check-off on page 94. 

selective call systems 
Bramco Controls Division of Lederex, 

Inc., offers an extensive line of selective 
calling encoders and decoders for attach- 
ment to mobile and base station fm 
equipment. The line includes units com- 
patible with GE's Channel Guard, Moto- 
rola's Private Line and RCA's Quiet 
Channel selective-call systems. There are 
also many three, five and seven digit units 
compatible with the Touch-Tone systems 
becoming more popular daily on amateur 
repeaters. 
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The line includes a selection of mobile 
decoders which will activate headlights, 
the car horn or a latched-on signal lamp 
to indicate a received call while the 
driver is not in the vehicle. At the top 
of the line is a sophisticated mobile 
identifier system which informs the dis- 
patcher - by means of lights and a digital 
readout - of the identity of the calling 
mobile and if the communication is 
routine or an emergency. 

For more information on this com- 
plete line of selective calling systems 
write to Bramco Controls Division, 
Ledex, Inc., College and South Streets, 
Piqua, Ohio 45356 or use check-off on 
page 94. 

bird wattmeter catalog 

Available now is  an eight-page supple 
ment to the 1971 general catalog which 
l is ts  over thirty new ~ h r u l i n e ' ~  rf direc- 
tional wattmeters, ~ e r m a l i n e ~  rf load 
resistors, and a 100 watt attenuator 
added this year by Bird Electronic Cor- 
poration, manufacturer of instruments 
for rf power measurement. 

Shown for the first time are 75-ohm 
wattmeters for uhf TV and 75-ohm loads, 
in addition to the usual 50-ohm equip- 
ment. The brochure introduces two new 
product lines: A 51,000 BTUIhour heat 
exchanger and an instant-output wide 
band 150 watt rf power source. Recog- 
nizing the substantial number of radio 
amateurs and boating enthusiasts in the 
communications industry, the supple- 
ment also shows the new economical 
 am-  ate@ and ~arine- ate@ watt- 
meters. 

Prices are included with equipment 
photos and performance specifications. 
General Catalog Supplement GCS-72 is 
available free from Bird Electronic Cor- 
poration, 30303 Aurora Road, Cleveland 
(Solon), Ohio 44139 or by using check- 
off on page 94. 

Thruline, Termaline, Ham-Mate end Marine 
Mate are all registered tradenames of the Bird 
Electronic Corporation. 

1 ACTIVE AUDIO FILTERS 1 
CW: IC'S FOR SUPER I 
Gel razor sharp selectivity 
No lmpcdance malch~ng BW 
(selectable) 180 HI and 
8 0  Hz Center frequency . . . 
F = 7 5 0  Hz Skirts 6 0  db 
down at l/zF and 2 F  4 op 
amps, 2" x 3" PC Board 
512.95 wired, tested, 
guaranteed 
LOW PASS: 
Resistors set cutoff .5 
to 2 0  kHz. Factory set 
for 2.5 kHz; Input imp 1M; 
Load > ZK; G a ~ n  =1 
Rolloff max 48dblocl. mln 

Y l G H  PERFORMANCE 

PASS 
FILTER 13-  c , .  

4 0  5 op amps, x f r f  
PC Board 515.95 wired Inled guaranteed 

WRITE FOR FREE S ~ E C  SHE'ETS! (DEALERS INVITED) 
P. 0. Box 494 

MFJ State Col lege.  Ms. 39762 

INDUSTRIAL A N D  GOVERNMENT 
ELECTRONIC SURPLUS 

P*llfB PIECES FOR SCHOOLS. SHOPS. HAMS HoBBVlSTS 
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two time-zone 
24-hour clocks 

LIMITED OFFER NEW 
R-390 A/URR $1395 

The finest r n ~ l ~ t a r y  digital  recelver available. .5 t o  32 
MHz unused. I n  the o r ~ q ~ n a l  package w ~ t h  manual, ac- 
cessories, and spare parts. Guaranteed. F.O.B. N. J. 

MILITARY ELECTRONICS CORP. 
76 B r o o k s i d e  Dr.. Upper S a d d l e  R i ve r ,  NJ. 07458 

(201) 327-7640 

MINIATURE 
SUB-AUDIBLE 
TONE $14.95 
ENCODER y.2,": . Compatible wi th  a l l  sub-audthlp ton? xyqtrrns ruch as 

Prlvate Line, Channel Guard, Qu~et Channel, r lc .  . Glass Epaxy PCB, silicon trans~rtors, and tantalum 
electrolyl~cs used throughaul . Any miniature dual t o l l  contactless reed may be used 
(Motorola TLN6824A TLN6709.B - Bramco RF-20) . Powered by 12vdc fil fma . Use on any tone frequency 67Hz t o  250Hz . M~niature i n  s~ze 2.5 x .75 x 1.5" high . Complete less reed (Available i n  33 f rqs .  for 517.50 ea) . Output 3v RMS sinewave, low dis tor t~on 
Postpaid - Calif. residents add 5% sales tax 

COMMUNICATIONS SPECIALISTS 
P. 0. Box 153. Brea. CA 92621 

H I  4 5 1  

WIRED WIRED 

29 "' 19" f a -  - 
151x1 GAIN wmc J NOISE FIG.$ SCAVS TWO CH~VNELS NEW 
SI~VER PLATED GI; APOXV C U S S  $ TI'ILS A SECOVO F L U X  1 W 0  
P.C. WARD HAS L(Y$ EF LEAKAGE f HR-1 and VCCC9 OVLY TIIPIE 
OPEIUTIW; RAGE 406 TO 470 MHz 6 SOLDERI'K; COVVECTIOVS 
SlZC 3 516 EV 1 116 IVCHCS f SLARCII HACh bj.rrlRKS CVLY WHEW 
(UI LL OPERATE FROM 10 TO I 5  VVC d SCAYVLR 1s STOPID So VOU 

$ CAN llLAR TRAFFIC ON OTHER 
j ClrnNVcL l c v r w  5 SECONVSI 

bT-HR-2 ADD 6 WRE .WIT  FCS TO ItR-2 l o t  A l  KIT.....$ 9.95 
WIREO...$13.95 

HF-II~U lm HI B*UD IY)S FET PRE-AMP rlr.....~r1.95 
HF-144U W7RAC UIREV OVLY WlRED...$17.95 

HF-23 ADD 2 UORE W I T  TO HT 200 (HZ3 DCV DENIKIT.....$29.95 
INCLUDES SWITClt KVOB F.C. BOAR0 a n d  PARTS 

7F-HT 220 ADD SEVEN :$RE x T ~ L S  TORE TO VOIIR KIT.....$12.50 
KT 210 IH23 FFYl TandR COILS 8 $ 1 . 0 0 ~  

PlWAL " ISO-T IP  CORDLESS SOLDERIW IRON 6 CHARG€R $19.95 

SPECIAL M - 2  OR M - 2 1 2  WITH SCAV 2 and 1 1 - 2 1  $229.95 
HF-I44U IT€ -U IP  HR-212 $259.95 

CRYSTALS FOR H W  USE ............. M-2 6 212 RECEIVE 63.911 ............. TRAVS!lIT $5.75 ............. n l R  SCANNER R t C i l V E  $3.99 ............. IWOAR IIIOTOROLAI RCCE IVE 55.95 
OFF SET ............. $7.95 

ALL PRICES INCLUDE SHIFPIIX; 

Tempus lnstrument Corporation has 
introduced a 24-hour clock, powered by a 
high-quality four-jewel battery-operated 
clock movement made in West Germany. 
One regular C-size flashlight battery runs 
the clock for at least 18 months. The case 
is of scratch-resistant Acrylic material 
measuring 6 x 6 x '/a inches. 

Three multi-colored hands permit 
simultaneous reading of hours and min- 
utes 24 hours a day in two different time 
zones of the world. This feature makes 
the clock especially useful for amateur 
radio operators. Each clock comes with a 
hanger and with an aluminum bracket for 
use as a wall clock or desk clock. 

Tempus also offers a similar model as a 
plain 24-hour clock with sweep second 
hand. All products are fully guaranteed 
for one year and sell for $29.50. Addi- 
tional information is available from 
Tempus Instrument Corporation, Villa 
l ta l ia  Center, Suite 594, 7200 West 
Alameda Avenue, Denver, Colorado 
80226 or by using check-off on page 94. 

radio shack catalog 
Radio Shack's new 1973 electronics 

catalog features the company's complete 
line of experimenter's components, Real- 
istic home entertainment products, audio 
equipment and Citizen Band equipment, 
Micronta test instruments, Archer anten- 
nas, and Archerkit and Science Fair elec- 
tronic and hobby kits. 
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The 180-page catalog, with more than 
half of its pages in full color, lists 
thousands of electronic items such as 
tubes, transistors, cables, tools, connec- 
tors, wire, plugs and adapters for ama- 
teurs, hobbyists, experimenters, techni- 
cians or anyone wanting a wide selection 
of parts, accessories and maintenance 
items. 

Among the products being introduced 
as new for 1973 are stereo and four- 
channel amplifiers, receivers, adapters and 
tape decks; speaker systems, CB radios, 
Archerkits, Science Fair Lab kits, stereo 
radios, scanning monitor receivers and a 
miniature electronic calculator. 

Catalog 227 is available free on request 
from any of Radio Shack's more than 
1500 stores in all 50 states and Canada, 
or by mail from Radio Shack, Depart- 
ment R-26, 2617 West Seventh Street, 
Fort Worth, Texas 76107 or by using 
check-off on page 94. 

crt terminals 
A new data sheet describing the Series 

200 Video Terminal Controller<, free- 
standing keyboards and monitors is avail- 
able from Ann Arbor Terminals, Inc. The 
new literature emphasizes the application 
of Series 200 crt units in conjunction 
with, or as substitutes for hardcopy print- 
out terminals. 

Features of the Series 200 equipment 
include noiseless operation, preview and 
editing capability, very high speed and 
exceptional reliability - features not 
available on electromechanical data cap- 
ture terminals. Other features of Ann 
Arbor's line are compatibility with exist- 
ing keyboards and data capture terminals 
and the capability for driving multiple 
standard TV sets or 525-line video moni- 
tors. There are many units in the line 
ranging from $795 to $1195 in single 
quantities. 

For the new data sheet write to Ann 
Arbor Terminals, Inc., 6107 Jackson 
Road, Ann Arbor, Michigan 48103 or use 
check-off on page 94. 

... THE BEST 2 METER 
C O N V E R T E R  

Gain Control 

Model 407-A 

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

available for $5.95 each 
A full descriptiqm o f  this f;~rit:~\tir converter would 
fill this pagr, h11t V ~ I I I  can take r111r \\-nrd for it 
( o r  thnse o f  th~it~sancls of sativfirtl usen l that it's 
the hest. The rtS;lslrn is sin~plc. - \ve IISC three 
RCA dual Kate hlOSFETs. (me bipolar. nncl 3 
diodes in the he-t circuit ever. Still not con- 
v inc~d?  Then send for I I I I ~  free catitlog and pet 
the f111l tlescriptinn, plus photos i ~ n d  even the 
schem;~tic. 
Can't \\,nit? Then send 11s n postal money order 
for 849.95 nnd we'll rush the 407-A nrlt to ynrl. 
SOTE:  The hlnclrl 407-A is alsr~ availahle in any 
fre urncy combination I I ~  to 450 MlIz (some at 
h i 8  r r  prices) ns listed in our cstal~v!. New York 
C ~ t y  and State residents add locitl sales tax. 

VANGUARD LABS 
Dept. R. 196-23 Jamaica Ave.. Hollis. N. Y. 11423 
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ELECTRONIC COUNTER 
FREQ RANGE: 10 Hz t o  250 MHz. SENSITIVITT: 
100 m v  f r om 2 MHz to  150 MHz. 200 m v  f r om 
150 MHz t o  250 MHz RESOLUTION: One- 
tenth  Hz f r om 10 Hz to  10 MHz. 10 Hz f r om 
10 MHz t o  250 MHz. Has built In prescaler fo r  
f reqs above 10 MHz. ACCURACY: l w o  verslons 
ava~lable, .0005'/, or OOO?",,, see below. 
FEATURES: SIX d ~ g l t  Incandescant readout w l th  
memory, two dlgl t  overrange for  e ~ g h t  d ~ g l t  
capablllty: SIX ranges, t h ru l l ne  funct lon mea- 
sures transmitters u p  t o  50 watts directly: self 
test, 1 MHz output lack, dual power supply, 
l lne o r  12vdc for mobl le use, o l a r o ~ d  fllter: 
handle, ball, and cord holder 8 n e  year war- 
ranty Prtces are fob Reseda, C a l ~ f  W e ~ g h t  . 7 

Model BVHF-A wi th  room temp xtal. .0005%, 
15 t o  30 degrees C 

Model 6VHF-A w i t h  
0002%. 10 t o  40 de 

PAGEL ELECTRONICS 

USED TEST EQUIPMENT 
Al l  checked and operating unless otherwtse 
noted. FOB Monroe Money back (less shlpplng) 
11 not sattsfled 
Bo rg  1526B.Freq. stand ... l / l / 5 M H z  out- acc. o f  

1~10 .9  per day 395 
AIL-124C Power Osc. 200-2500 MHz 365 
Boonton l9OA Q MTR 20.260 MHz 375 
HP100D-Freq stand w/scope-Acc l p p m  165 
HPl5OA - 10 MHz Scope w/152B 185 
HP160B(USM105) 14MHz dua l  trace scope 385 
HPl85B.DC lgHz  samp scope w/186B 335 
HP2028 Audlo Gen SHz.5OkHz-.l lOv 7 5 
HP217A Pulse Gen var  wldth and rate 65 
HP330C Dlst Anal. 20Hz.20kHz 275 
HP577B Freq. Counter 10Hz 120kHz-d~gltal  45 
HP540 B Trans Osc for  counter to l 2gHz  185 
HP6108 Slg Gen -450-1200MHz. callb. a t tn  365 
HP686A Sweep Gen -8 2 12 4gHz 625 
HP803A VHF I m p  br ldge 50 500MHz 195 
HP7590B Preclslon Trans osc synchronizer 975 
Klntel 301 DC standard nul l  vol tmeter 220 
NE 14.20C Freq counter (s lm HP524C) 209 
Nems Clark 1671 FM rcvr 175 260MHz 210 
Polarad TSA spectrum analyzer 10MHz.44gHz 

(p lug ~ n s  ava~lable) 325 
Polarad SA84W spectrum analyzer, band swltch- 

Ing lOMHz 4 lgHz  965 
Rollln 30 Stand SIP gen.40-400MHz.h1-pwr 585 
Stoddart NM52A RFI mtr. .375 IgHz. w/acc. 985 
Tek RM15 DC I5MHz GP scope 295 
ME26D/U-(HP410B) WVM.to 700 MHz 8 5 
SG24/TRM3 Sweep Gen 15.400 MHz. CW. AM. 

FM Xtal markers, scope.Dev t o  20% 3C)5 
TS 403A Slg Gen (HPG16) 1 8-4gHz 385 
URM 26 Stand Slg. Gen 3.400MHz 225 
USM 16 Stand Slg. Gen.10 440MHz AM-CW-FM- 

Pulse-Sweep, Phase locked osc 625 
(Send SASE fo r  complete list) 

GRAY Electron~cs 
P. 0. Box 941, Monroe, MI 48161 

Specializing In  used tes t  equipment 

sub-audible tone 
encoder/decoder 

Alpha Electronic Services has an- 
nounced a new two-frequency subaudible 
tone encoder/decoder; the model 
DTSS80 continuous-tone squelch system 
is exceptionally useful where a need 
exists to have a choice of tone fre- 
quencies for the purpose of controlling or 
selecting repeater stations, base stations 
or mobile radio units. By a simple two- 
position switch the dual tone makes 
possible the employment of multiple re- 
peaters, increasing the range capabilities 
of a radio communications system. The 
selective calling of two base stations, two 
groups of mobiles or special control 
functions are other uses that this versatile 
device can accomplish. Each DTSS-80 
tone unit is comprised of a plug-in en- 
coder/decoder board and two plug-in 
TN-91 frequency determining boards. A 
special model is available that plugs 
directly into General Electric Master 
mobile radio units. 

For information on the DTSSSO write 
to Alpha Electronic Services, Inc., 8431 
Monroe Avenue, Stanton, California 
90680, or use check-off on page 94. 

plug-in socket boards 

EL Instruments announces the PL-1 
and PL-2, Plug-in Socket Boards. The 
PL-1 and PL-2 feature one or two 
patented EL SK-10 component sockets 
on a 4% x 9 inch glass epoxy GI0 pc 
board. 

The board includes a 22 pin card edge 
connector and card extractor handle. 
There are also 44 BP-23, breadboarding 
pins on the board for connecting the 
devices on the SK-10 sockets to the card 
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edge connector. There is no soldering 
required; connections are made with 
standard 22 or 24 AWG hook-up wire. 

The PL-1 and PL-2 are card rack 
compatible and have top edge test points 
for ease in circuit checking. The boards 
can be used to tes t  prototype designs, add 
to existing card rack systems, update old 
pc card designs and many other bread- 
boarding functions. 

The PL-1 (two SK-10 sockets), a t  
$42.50 and the PL-2 (one SK-10 socket) 
a t  $29.95 are available from stock. Com- 
plete information and guantity prices are 
available from EL Instruments, Inc., 61 
First Street, Derby, Connecticut 06418 
or by using check-off on page 94. 

standard tone 
burst encoder 

Standard Communications Corpora- 
tion has introduced the new SC-ATBE-l 
five-frequency tone burst encoder for 
activation of coded repeater systems. The 
unit offers exceptional stability of 
+0.25% over a 180" temperature range 
through the use of a bridged-T oscillator 
and quality mica capacitors. The unit 
comes factoty preset for the five most 
commonly used burst tone frequencies in 
the 1700 to 2500 Hz range - although 
the frequencies can be easily changed at 
any time. 

The bunt duration can be set from 0.1 
to 1.0 seconds or keyed continuously by 
a front panel control for testing. Units 
come factory preset for 0.4 seconds. 
Output up to 15 mV rms, sine wave, is 
internally adjustable for different rigs 
with units coming preset for use with the 
SR-C826M. The unit styled to match the 
SR-C826M. mounts under the SR-C826M 
and plugs directly into the rear of any 
Standard Comm?rnications Corporation 
transceiver (except the hand-held units). 
The unit is powered by the standard 12 
Vdc. It sells for $78.00. 

More information is available from 
Standard Communications Corporation, 
639 North Marine Avenue, Wilmington, 
California 90744 or by using check-off 
on page 94. 

~ ~ ~ ~ ~ ~ ~ h l + d d f r e q u e n c y  

ler can't supply,  wr i te .  . . 

TALK POWER! 
TEMPO up to 135 W OUT 
POWER with 1 to 25 w drive 

Cables supplied . . . in stock all U. S. made 
Send OSL or circle number lor detailed brochure 

COMMUNICATIONS 
4659 North Ravenswood Avenue 
Chicago, 111. 60640 (312) 334-3200 
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For the most powerful antennas under the sun 1- 

NEW 

2 Meter Fixed Station 
Designed for the man who demands professional standards in 2 
meter equipment. REPEATER LINE fixed station antennas are the 2 
meter HAM'S dream come true. With everything you need for top fixed 
station performance.. . toughness, efficiency and the gain to gain 
access to distant repeaters with ease. Work many stations, fixed or 
mobile, without access to a repeater. 
The right antennas for the new FM transceivers.. .or any 2 meter 
fixed station. 
REPEATER LINE Fixed Station Antennas 
Tough, high efficiency antennas with a long, low radiation. For the 
top signal and reception you want .. .and the top performance your 
transceiver's ready to deliver. 
267 Standard 1/4 wave ground plane. May be precision tuned to any 

discrete frequency between 108 and 450 MHz. Takes maximum 
legal power. Accepts PL-259. Constructed of heavy gauge seam- 
less aluminum tubing. 

268 For repeater use. Special stacked 4 dipole configuration. 9.5 
db offset gain. 6.1 db omnidirectional gain. Heavy wall com- 
mercial type construction. 144 thru 174 MHz. 1.5:l VSWR over 
15 MHz bandwidth eliminates field tuning. Extreme bandwidth 
great for repeater use. Center fed for best low angle radiation. 
DC ground. Complete with plated steel mounting clamps. 

338 Colinear ground plane. 3.4 db gain omnidirectionally. Vertically 
polarized. 52 ohm match. Radiator of seamless aluminum tub- 
ing; radials of solid aluminum rod. VSWR less than 1.5:l. All 
steel parts iridite treated. Accepts PL-259. 

362 SJ2S4 high performance all-driven stacked array. 4 vertically 
polarized dipoles. 6.2 omnidirectional gain. 52 ohm. May be 
mounted on mast or roof saddle. Unique phasing and matching 
harness for perfect parallel phase relationship. Center fed. 
Broad band response. DC ground. 

340 3 element high performance beam. 9 db gain. Coaxial balun. 
Special VHF Beta Match configuration. Unidirectional pattern. 
VSWR 1.5:l. 52 ohm impedance. Heavy gauge aluminum tubing 
and tough aluminum rod construction. 

341 8 element high performance beam. 14.5 db gain. Coaxial balun. 
VHF Beta Match. Unidirectional. Boom length 14'. VSWR 1.5:l. 
52 ohm feedpoint. Heavy gauge commercial type aluminum 
construction. 

231 15 element high performance beam. 17.8 db gain. Coaxial balun. 
Beta Match. Unidirectional. Boom length 28'. VSWR 1.5:l. 52 
ohm feedpoint. Extra-strength heavy wall commercial alumi- 
num tubing. 
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U N  from 
Antennaswith reg1 PUN 

WRITE FOR DETAILS 

For top fixed station performance on 2 meters. 
THE REPEATER LINE 

From 
HY-GAIN ELECTRONICS CORPORATION 

P. 0. Box 5407-WL L~ncoln. Nebraska 68505 
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. 
CLEGG FM-27B NO XTALS 

25w out Synthesized 

2 Meter FM transceiver, $479.95 

CLEGG FM-27A $325.00 
LATEST D-//~.rr CX7A 

COLLINS 
........... In stock for immediate shipment. MPI mobile supply .................g O O ~ ,  $ 95.00 

35102 mobile mount ................................ fair, $ 65.00 
Write for 4 page brochure. 30L1 spare parts k i t  less chassis/cab. etc. 

$ 99.00 
See Barry for the Best Deal. HALLICRAFTERS 

Reliability better than ever $ 350.00 
$ 195.00 

All modes 10-160 meters $595.00 

Broad-band tuning, instant band change 
True break-in CW SB-36 5 Band 500W SSB/CW Digital readout 

transceiver complete with AC power supply 
IF shift Brand new in stock. Write 

Noise blanker & RF speech clipping DYCOMM 
2 VFO'S 2 Meter Amplifiers (Power ratings apprnx.) 

BRICK BOOSTER. 2w in  35w out ......... $ 79.95 
Much, much more SUPER BRICK. 2 in 45w out .... . . . . . . . . .  $ 99.95 

BLOCK BOOSTER. 10 in  50w out. new. $ 99.95 
demos. $ 79.95 

.................... The incomparable 10-0 35.0, 25-35w in  lOOw out $189.95 

INSTRUMENTS 
............ a a by ETO GR l o o l A  SIGNAL GEN ...good. $425.00 

DlGlPET 60 digital freq. counter. with 160 scaler. 
Range 1 kHz . 160 MHz ............................... $349.00 

.................... 
FR-114U 6 digi t  E-put meter, frequency .1 - 10k. 
.0001 t o  10 sec. like new. $225.00 
SIMPSON 260.6 VOM with probes. new. $ 68.50 
SIMPSON 270 VOM with probes & leather case 

new, S 81.00 

3 SIMPSON 2701 Digital Multimeter 
reg. approx. $895 Special. $595.00 

I.- - 12 VOLT DC POWER SUPPLIES: 110 AC INPUT 
MODEL 102, is a 4 amp overload protected 
power supply that automatically resets itself 

The finest amplifier ever offered for Ama- when the overload is removed . new. $24.95 
teur, Commercial & Military service. 3000 MODEL 104R. is a regulated power supply with 
watts PEP continuous-duty. Perfect com- the same electronic overload protection as the 

model 102. MODEL 104R . . . . . . .  new. $34.95 
panion to the CX7A. MODEL 107M is a heavier dut supply with the 

same features as the Model 182 but puts out 6 Write for information & Barry's Best Deal a,ps, useful for Clegg 27 series, etc, 
new. $27.95 

INVERTER/CONVERTER: 
DRAKE MODEL 612 is a special purpose unit  t o  provide 
SPR-4 . new. Write W4 . . new, $ 61.95 12 VDC negative ground power i n  automobiles 
TR4/C new. $599.95 TR22 new. $199.95 with either 6 volt negative ground or 12 volt 

ML2 .. new, $299.95 positi m p  contin. 
uous ew. $22.35 

TEN TEC 
All  below i s  new merchandise 

. . .  ARGONAUT MODEL 505 . . . . . . . . . . . . .  $288.00 CASH PAID FAST! For your unused TUBES. 
210 POWER SUPPLY . . . . . . . . . . . . . .  $ 24.95 Semiconductors. RECEIVERS. VAC. VARIABLES. 
ARGONAUT 405 LINEAR AMP. 50w. out $149.00 Test Equipment. ETC. Write o r  cal l  Now! Barry. 
250 POWER SUPPLY. powers 505 & 405 $ 49.00 W2LNl. We Buy! 

All above in  stock We ship al l  over the World. DX Hams only. 
TXlOO . . . . .  $109.95 . . . .  
RXlO $ 59.95 

KR20 $ 59'95 U Send for  Green Sheet Supplement 23. . . . . .  KR40 . . . . . . .  S 89.95 
AC4 ........... S 14.95 Microphone $ 17.00 
K R l  . . . .  f 18.95 PM2B . . .  $ 64.95 BARRY ELECTRONICS CORP. 
KR2 . . . . . . . . .  $ 12.95 PM3A . . f 79.95 DEPT. H-2 - PHONE A/C 212-925-7000 
KR5 ........... $ 34.95 512 BROADWAY. NEW YORK. N. Y. 10012 
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MISC. 
0.25 VDC Voltmeter by Honeywell ...... new $3 95 
2 METER VHF DUMMY LOAD/WATTME~ER 
Good up  t o  15 watts - w/SO-239 CONNECTOR 

$19.95 
I COM IC-20 12 channels. 2 meter FM trans. 
ceiver. IC.20 AC Pow. Sup.. portable DC power 
sup., II sets XTALS for NYC area 

excellent $295.00 
STANDARD 826-M 2 meter FM transc'eiver. 12 
channel with 10 sets Xtals for  NYC area. AC 
pow. supply ........................................... m ~ n t .  $295.00 
LAFAYETTE HA-460 6 meter transceiver with 
VFO. 20 watt. AC & DC ow. sup., new. $ 95.00 
SP600 540 kHz . 54 &HZ gen. coverage re. 
cetver ............................. good condition. Write 
NC-400 540 kHz 3 1  MHz 7 bands USB. LSB 
CW ................................ . f a i r  to  good, $150.00 
EF JOHNSON VALIANT 11. 10. 11. 15. 20. 40. 80. 
160M. 300 watts with Johnson SSB adapter 

$ 300.00 
HEATH DX-100. 10. 11, 15. 20. 40, 80. lGOM 
100 watts AM & CW 

checked out  w/manual, $ 95.00 
HEATH HP-23A AC Supply ........ l ike new. $ 45.00 

ANTENNAS 
MOSLEY LANCER "1000" mobile antenna. al l  
coils 10. 11. 15. 20. 40. 80 good, used. 

complete. $ 50.00 
MOSLEY TA-36 ........................................ write 
2M MAGNETIC MOUNT w/RG58 & '  ~ ~ 2 5 9  
wtth 10 ft. RG 58 rea 
14AVQ/WB VERTICAL 
18AVT/WB VERTICAL 
TH3MK3 10/15/20 Beam Super T. Bird $144.95 
HY GAIN 2 METER. 15 element beam . write 
A144-7 2 METER BEAM 
NEW ULTRA BALUN 1: l  
C.0 HAM "M" ROTATOR 
HAM "M" CABLE . . 
C.D. TR.44 ROTATORS. new. complete $63.95 
CABLE FOR TR.44 . . . . . . . . . . . . . . . . . . . . . . . .  Ge/ft. 
RG-8A/U 100 ft. rolls. VHF connecter PL-259 

Mor-Gain Antenna. Mosley. Newtronics. Tri-Ex. 
Rohn 

DX ENGINEERING SPEECH COMPRESSORS 
DIRECT PLUG.IN FOR COLLINS 32s . . .  $79.50 
DIRECT PLUG-IN FOR KWM - 2 $79.50 
DIRECT PLUG-IN FOR DRAKE TR3 OR DRAKE 
TR4 ............................................................ $98.50 

BlRD 
4350 80-10M 2KW Ham Mate $ 79.00 
4351 80-1OM 1KW Ham Mate $ 79.00 
4352 6- 2M 400W Ham Mate $ 79.00 
43 Wattmeter . . . . . . . . . . . .  . . . . . . . . . . . . .  $100.00 
BlRD 43 SLUGS. spec. freq./power . S 35.00 
MODEL 70 ROBOT SSTV Mon~ to r  In  stock 

$295.00 

BARKER & WILLIAMSON 
Dummy Load . Wattmeters - 52R 334A DC - 
300 MHz, 1000 watt $139.95 
374 DC - 230 MHz. $169.95 
333 DC . 300 MHz. $ 79.95 
Trans~storized Little perated. 
2 MHz-230 MHz continuous t 3 %  accuracy 

. . . . . . . . . . . . . . . . . . . . . . . . .  with modulation $ 94.50 
ARRL B & W Kits. al l  available from Barry 

. . . . . . . . . . . . . . .  850A. 852 Inductors $ 59.95 
851 Inductor . . . . . .  $ 29.95 
B & W MODEL 800 H i ~ o w e r R ~  Choke $ 5.49 

Write for  free Deluxe B (1 W Catalog 

BUILDERS1 
Barry has lots of James Millen and National 
Radio parts i n  stock. 

Write for  Barry's latest Green Sheet. No. 23. 

More Details? CHECK-OFF Page 94 
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Bind your HAM RADIO'S with our 
handsome Ham Radio Binders 
the" find the articles YOU want 
with our new 1968-72 Cumula- 
t i ~ e  Index covering every article 
published in HAM RADIO fro* 
our first issue through December 
1972. 
01 Course, if your shack is like 
ours you may have to find'em. 
bindgem and find it. but that's 
what this is all about. Get organ- 
ized. Get maximum use from 
your HAM RADIO collection. 

------ 
HAM RADIO 
GREENVILLE, N H  03048 

Please send: 

................. Blnders at $4.50 ea. 

.................. 3 Binders for  $12.00 

................. Cumulative Index a t  $1.00 

............ Super Package-5 Binders plus Index 
A $23.50 value only $18.50 
(SAVE $5.00) 

......................................... . I Name Call 

I A d d m s  .-- 
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The "STANDARD," by Heights 
Light, permanently beautiful ALUMINUM towers 

THE MOST IMPORTANT FEATURE OF YOUR ANTENNA IS PUlTlNG 
IT UP WHERE IT CAN DO WHAT YOU EXPECT. 

RELIABLE DX - SIGNALS EARLIEST IN  AND LAST OUT. 

Easy to Asseml~le & Erect 
All towers mounted on 

And now. with motorized options, you can 
crank it up or down, or fold it over, from 
the operatong position in the house. 

TEST EQUIPMENT 

Send 25C for new 18 page catalog 
of surplus equipment and parts. 

JEFF-TRONICS 

PRICES FOR ELECTRON 

TUBES AND SEMICONDUCTORS 
Mame -- - - - - - - - - - - 

H & L ASSOCIATES 
ELIZABETHPORT INDUSTRIAL PARK 

ELIZABETH, NEW JERSEY 07206 

(201) 351-4200 
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CW or RTTY, whichever way you go, 

HAL HAS TOP QUALITY 
YOU CAN AFFORD! 

YL -* 0. 
- .** ....-I 

TOP QUALITY RTTY. .  .WITH THE HAL 
MAINLINE ST-6 TU. Only 7 HAL clrcult boards 
(drilled GI0 glass) lor all leaturer, plug-in IC sockets, and 
custom Thordarson transformer for both supplies, 1151 
230 V, 50-60 Hz. Kit wlthout cabinel.only $135.00, screened. 
punched cabinet wlth pre-drllled connector rails. $35 00; 
boards and complete manual. $19.50, wlred and tested 
units. only $280 00 (wlth AK-1, $320 00): 

OTHER HAL PRODUCTS INCLUDE: 
ID-1 Repeater Identlfler (wlred clrcult board) S 75.00m 

TOP QUALITY---WITATAE 
H A L  l S S O  
KEYER- lor easy Opera- 
t~on, perfectly timed CW with optlonal 
automatic ID for send~ng call letters, 
great for DX and RTTY. TTL clrcultry, 
transistor switching for grid block. 
cathode key~ng Handsome rugged 
crackle cabnet with brushed alumi- 
num panel With ID.only $90 00. w~th- 
out ID. $65 00 

ID-1 (completely assembled In 1%" rack 
cablnet) 

HAL ARRL FM Trmsmltter Klt S 50.00* 
W3FFG S S N  Converter Klt S 55.00. 
Malnllne ST-5 TU Kit S 50.00' 
Malnllne AK-1 AFSK Klt S 27.50. 

TOP QUALITY.. . 
WITH THE HAL 
MKB-1 MORSE KEYBOARD. 
As easy as typlng a letter-you get 
autornatlc CW w~ th  variable speed 
and we~ght. Internal aud~o osc~llator 
with volume and tone controls. In- 
ternal speaker, and audlo output jack. 
Smooth operation. completely sol~d- 
state, TTL clrcultry uslng GI0 glass 
boards, regulated power supplies, 
and hlgh voltage translstor sw~tch. 
Optional automat~c ID available As- 
sembled MKB-1. $275 00. In k ~ t  form, 
$175 00 ' 

NEW FROM HAL - TOP QUALITY TOP QUALITY.. .WITEX THE HAL RKB-1 
RVD-1002 RTTY VIDEO DISPLAY TTY KEYBOARD. Gives you typewrltsr-easy op 
UNIT. Revolutionary approach to amaleur eratlon wlth automatlc letter/nurnber shllt at four 
RTTY . . . provldes vlswl dlsplay of recelved speeds (60, 66. 75. and 100 WPM). Use wlth RVD-1002 
RTTY slgnal from any TU, at lour speed# (60. 66, vldeo dlsplay system, or Insert In loop of any tele- 
75, and 100 WPM), uslng a N recelver modllled prlnter, for last and easy RlTY Completely mild rtate, 
for v ldw monltorlng. Panaronlc solld-state N TTL clrcultry urlng GI0 glass boards, regulated power 
recelverlmonltor, or monltor only, avallable. rupplles, and translstor loop switch. 
RVD-1002. $525.00, Panasonlc TV receiver/ RKB-1 assembled. only S275.00.' 
monltor. $160 00; monltor only. $140.00 

HAL provldes a complete line 01 componenls, semi-conduclom, and IC's lo 1111 practically any con- 
struction need Send 24c lo cover portage tor catalog with info and photos On all IIAL products 
available 

*Above prices do not Include shipping coals Please add 7% on psrts orden. $2 00 on larger kHs 
Shipplng via UPS whenever possible, therelore. street address required 

HAL COMMUN lCATlONS CORP., BOX 365 H , Urbana. Illinois 61801 







CRYSTAL FILTERS 
and @ DlSCRlMlNATORS 

by 
127/64"x13/64" x3/4" 

K.V.G. 

10.7 MHz FILTERS 10.7 MHz DISCRIMINATORS 

XFlO7-A l4kHz NBFM $34.75 XD107-01 30kHz NBFM $18.35 

XFl07-El 16kHz NBFM $33.25 XD107-02 50kHz WBFM $17.55 

XFlO7-C 32kHz WBFM $33.25 

XFlO7-D 38kHz WBFM $34.75 

XM107-SO4 14kHz NBFM $15.95 (4 pole, i n  HC6/U crystal can) 

CRYSTAL SOCKET (for XM107.SO4) type DG1 $1.50 

VHF CONVERTERS UHF 
M M  50 MM 144 MM 220 MM 432 MM 1296 

RF Freq. (MHz) t 50-54 144-148 220.224 432-436 
N.F. (typical) 2.5dB 2.8dB 3.4dB 3.8dB COMING 
Nom. Gain 30dB 3068 26dB 26dB SOON 

$49.95 $49.95 $59.95 $59.95 

Power 12V D. C. 
I 

Standard I.F. 28-32 MHz t 
1 % "  x 2%" x 4Y~1' + connectors 

SPECTRUM 

Very low N. F. units on special order. si INTERNATIONAL 
tother ranges, amateur & commercial, to  order. BOX 1084 CONCORD 

MASSACHUSElTS 01742 

Many thousands of you have be. 
come very familiar with the vari- 
ous Radio Society of Great Britain 
books and handbooks, but very 
few of you are familiar with their 
excellent magazine, Radio Corn- 
munication. 

It includes numerous technical 
and construction articles in addi- 
tion to a complete rundown on 
the month's events in amateur 
radio. Surely a most interesting 
addition to your amateur radio 
activities. 

We can now offer this fine maga. 
zine to you along with the other 
advantages of membership in the 
RSGB (such as use of their out- 
going QSL Bureau) for $9.95 a 
year. 

I Greenville, New Hampshire 03048 I 

A New Magazine ! 
Not really. New in the U.S.A. perhaps. 

but very well known in Great Britain and 
now being offered to  you here. 

RADIO CONSTRUCTOR is almost exclu- 
sively construction material. Clearly writ- 
ten, concise articles give you full details 
on: 

Audio Construction Projects 

Receiver Construction Projects 

Transmitter Construction Projects 

Test Equipment Projects 

Radio Control Projects 
. . . and much more 

Try a subscription to  this interesting 
magazine. we are sure that you will not 
be disappointed. 

ONE YEAR SUBSCRIPTION - $7.00 

Write 
RADIO CONSTRUCTOR 
Greenville, N. H. 03048 
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MOVE UP TO 220 
FM COMMUNICATIONS FROM 

Standard 

sr-c220 Solid State 220 MHz Transceiver 

Pioneer the 220 MHz band with this 
new Standard transceiver. An all 
solid state radio designed to move 
with the growth. Features our exclu- 
sive "Astropoint" design with selecti- 
vity, intermodulation and interference 
rejection not found in low cost radios. 
10 Watts output and 12 channels are 

more than adequate for this exciting 
new band. Easy crystal access 
through "snap open" trap door. In- 
corporates provision for tone coded 
squelch (C.T.C.S.S.) and external 
oscillator. Included are microphone, 
mounting bracket, and 4 channels. 

Get in on the Action Today! 

sc-aRPT4 New-220 MHz Repeater 
A complete FM Repeater ava~lable 
exclus~vely for this new Amateur band. 
Features: 
All solid state circuitry, with 10 Watts out. 
Carrier Operated Relay. 
Adjustable carrier delay and time out time 
Provision for tone squelch (C.T.C.S.S.). 
I.D. and remote control inputs. 
Plus many more exciting features. Write for complete speciiications. I 

j Standard 
Communications 

I Standard Comrnunlcat~ons Corp.. 213/835-3134 . 639 North M a r ~ n e  Ave..  Wllrninglon, Calif. 90744 I 
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+ECHO I!-+ 
-- ALL 

e SOLID 
STATE 

9. + STOCK 

FREQS: 

" a 16/76  
J 

22/82 

" 28 /88  
34 /94  

2 METER 
AMATEUR REPEATER - ONLY $600.00 

PROVEN STATE OF THE ART DESIGN 

INSTALLATIONS WORKING GREAT IN U.S.. EUROPE AND ASIA 

STOCK FREQS DELIVERED IMMEDIATELY, OTHERS 3 - 4 WEEKS 

WRITE FOR FREE DATA SHEET - FULL MANUAL $5.00 

948 AVENUE E P.O. BOX 10116 

ELECTRONICS 
P.O. BOX 1672 
VISTA, CA. 92083 
714-726-1313 

This New Frequency Counter has the follow- 
ing Specifications to recommend it: 
Direct Counting: lOHz to 80MHz guaranteed 

(1Hz to over lOOMHz typical) 
lOMHz xtal time base 
Readout: 5 digit LED plus wer-range 
lnput Sensitivity: 100 millivolts rnax. on  any freq. 
lnput Impedar~ce: lM!? paralleled with 15pf. 
Power Requirement: 12OVAC or l2VDC 

SMALL SlZE 2HJrH, 5%"W, 6?hffD. 

Guarantee 1 year all parts. 90 days labor 

PRICE $250.00 
FOB Vista. Ca. 92083 

Y & C ELECTRONICS 
P. 0. Box 1672, Vista, CA. 92083, 714-726-1313 

G A T E W A Y  
ELECTRONICS 

8123 PAGE AVENUE 
ST. LOUIS, MISSOURI 63130 

314427-6116 

- 
L.E.D. 7 SEGMENT READOUT - MAN 1 

TYPE - NEW $2.75 

L.E.O. INDICATOR ONLY - NEW S.65 
IC MASTER BOARDS - PC Board with dual 

in41ne IC Pads. Enough pads for 50-16 pin 
or 14 pin dual iniine IC's. 10% x 5 undrilled 
ship wt. 1 Ib. $2.00 

VERTICAL GYROSCOPE - Aircraft type 
cision made - ship wt. 7 Ib. ;lg.% 

10 MHz CRYSTAL - Standard HC-6/U style in  
24 volt oven. ship wt. 1 Ib. $2.50 

THUMBWHEEL SWITCHES 
- 0.5 x 2.125 x 1.78 - 10 position decimal 

$2.75 
- 10 position BCD & Compliment 53.75 
- End Plates (per pair) $1.00 

MINIATURE SlZE - 0.312 x 1.3 x 1.3 - 10 position decimal 
$2.00 

- 10 position BCD & Compliment $2.75 
- End Plates (per pair) $ .50 

$5.00 Minimum Order 
Visit us when in St. Louis 
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- 0  -- 
Gutter Mount Version $19.95 

MODEL LA 1 5 0 A  

mOO1, 8 0  U N I V I 1 1 I t  .,, +,Is .,, a <.I, AIIIIIcaN c a w  Gain (6 Meters) 
Nominal Impedance 55 ohms 

ITS A BALUN FROM LA-TRONIX 

REWARD FOR 

$275.00 R4A 

SPECIFICATIONS 

$125.00 2NT 
3 THROUGH 10 MH COIITIUIOUS 
I I WHEN 1ERMINATED WITH A 
BALANCED I? OHM LOLO 

$ 60.00 AC3 P O l E R  RATIUG I I W  OC 1 IW PEP 
AW( $ 99.95 1 IMPEO4NCE RfiTlO I I AT I 1  OHMS 

I ~ P I I T  CONNECTOR SO-139 
DC4 $125.00 1 OUTPUT CONNECTIONS STANDARD TERMINAL LUGS 

WEATHER PROTECTION INTERNALLY SLALEO 

Add $1.00 for shipping & handl~ng 

I 

E l a r : E r o n i x  S a l e  

SED SUN 
your SWA 

CL 0: 
D LA for 

D A Y & k  

rN needs 
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APOLLO PRODUCTS byMvi//age  wig" 
H A  

. . - - 
150OX-2 21OOX-2 

Rotary A n t e n n a  Switch SWR Bridge 
Single pole. 3 posi t ion An. K Large Meter - Sloping 

tenna Switch . Low SWR . 
Use u p  to 30 MHz. 500 
Watt handl ing capacity. 
Sloping Front Console Cab. 

$12.95 

I"": L , .. 

900X-2 Wattmeter 
Measures RF on 2 ranges 25 

450X-S A n t e n n a  Switch and 250 watts. 52 Ohm input. 
3.Position S l ~ d e  Switch 

Low Loss - Walnut-gram 
$29.95 

Finish Chassis - Gold Cover 17oox-2 
$5.95 "L" Vertical / Horizontal 

700X-2 KW W a t t m e t e r  package enclosure A n t e n n a  Switch 
Dummy Load Wattmeter f o r  ~ l l o w s  operator t o  select 

Light 3 .  Rocker any one of 3 antennas or  52 O i m  Input. Measures RF Meter 0-1 MA With: 2.S0239' 
- Pilot 

in  4 ranges t o  1000 watts. to fit MLW box switches,' 2 .  ~~~b~ dummy load. Two Antennas 
Measures modulat ion per. pkg. 29.95 can be switched i n  

centage on cal ibrated scale. ppd' 5'00 simultaneously. New 
Portable. APOLLO PRODUCTS Sloping Front Console Cab. 
$124.50 12.95 

BOX 245 . VAUGHNSVILLE. OHIO 45893 - Phone (419) 646.3495 - Evening Phone (419) 646.3495 

AT EAST&@ 
A SPEECH TOM PRE<5OR MT 

REALLY WORKS ! 

RADIO AMATEURS GREAT CIRCLE CHART OF THE 
WORLD - from the center of the Unlted States! Full 

RPC.3M MODULE 
(ONLY $22.50) 

I.O\V DIS'rOK'TION 
C.1 KCu1.r 

,FUI.I.Y W I R E D  8 
r1:Sl El> N O r  A K I T  

boundar~es. prefvxes and teme zones. FCC frequency 
WOKKS W I T H  
I ' t ION i  1'A.ICtl 

chart, plus informative ~nformat~on on each of the 50 
Un~ted States and other Countries postpa~d $1.25 

IN'lI..KNAL UNITS  
B h.lOI)Ul.liS WOKK WORLD ATLAS - Only atlas compiled for radio ama- 

M0HI I .E teurs. Packed with world.wtde ~nformat~on - ~ncludes 
11 maps. on 4 colors w ~ t h  zone boundaries and coun- 

FU1.I. W A K K A N T Y  try prefoxes on each map. Also ~ncludes a polar pro. 
-ONE Y F A K  

INTKODUC'TOKY 
I.O\V l ' l<lcl~s 
( I l l i no~ \  rc\~ilentc add ($24.95) mplete reference library of maps - 
Yc; Sales '1 ;lr) 

Write for specifications 
and information sheets 

(free) 

Add $2.00/unit shipping 
BOX 1201H 

(RPC:3C) or Add Sl.OO/unit CHAMPAIGN. ILL. 
sh~pplng (RPC.3, 3U, 2M) 61820 
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An Incomparable Pair 

D ~ . n a ! o n ~  ALPHA 77 
1-l miq3 . - r/ 
n n 

State-of-the-Art Featuring the new Giant 

Equipment of the from Eimac, the 8877 air- 

Seventies cooled grounded-grid triode, 
with a conservative 1500 watts - of plate dissipation. 

Now greater quality 
and reliability m 

than ever before VOLUME PRODUCTION 

NOW ALLOWS A NEW m FACTORY-DIRECT-DEALER PRICE: 

CX7A - DELUXE INTEGRATED STATION 
TOP-OF-THE-LINE $2395.00 

$1495 

CR-1200 - SINGLE VFO RECEIVER 
$1095.00 

Extremely reliable, trouble-free operation 
CR-1500 DUAL VFO $1650'00 

IS the basis of our new Alpha Warranty: 
CT-1500 TRANSMllTER $1450'00 12 months on all parts & labor. Tube 
CX-10 INTEGRATED STATION $1795.00 warranty by Eimac. 

PS-10 A/C SUPPLY $ 210'00 24 months on the 1500 watt power 
SC-10 CONSOLE $ 350.00 transformer and otl-filled capacttor. 

400 Hz CW FILTER $ 69.50 - 
250 Hz CW FILTER $ 160.03 You can buy with confidence with the 

CX7S SPEAKER $ 39.95 longest-strongest warranty In the tndustry. 

Phone/write DON PAYNE, K41D, for a brochure, personalized service, 
and a KING-SIZE trade-tn on any gear you have - one ptece - or 
the whole statton. 

P6YNE RBDIO 
Box 525 

Springfield, Tenn. 37172 
Phone Phone 

Six Days (615) 384-5573 Nites-Sundays (615) 384-5643 
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flea w t  market 
I RATES Commercial Ads 25$ per 
word; non-commercial ads lo$ per word 
payable in advance. No cash discounts 
or agency commissions allowed. 

I COPY No special layout or arrange- 
ments ava~lable. Mater~al should be type- 
written or clearly printed and must in- 
clude full name and address. We reserve 
the right to  reject unsu~table copy. Ham 
Radio can not check out each advertiser 
and thus cannot be held responsible for 
clatms made. Liability for correctness of 
mater~al limited to  corrected ad in next 
ava~lable issue. Deadline is 15th of 
second preceding month. 
I SEND MATERIAL TO: Flea Market, 
Ham Radio, Greenville, N. H. 03048. 

"DON AND BOB" GUARANTEED GOODIES. H Gain 
TH6DXX 139.00; TH3MK3 114.00; Hyquad 1J9.00; 
204BA 129.00; Mosley CL33 124.00: CL36 14900: 
M C 0 3 0  ouad 31.00: Ham.M 99.00: TR44 59 95: 
B e l z i n  8448 Rotor Cable 10q/ft.; CDE parts stock: 
Belden 8214 RG8/U foam 1 6 ~ / f t . :  8237 RGB/U 
15r/ f t . :  Gladding 25 212.50; with AC 255.00: 
SEE144 209.00; SEE450 (list 399.00) 339.00; Leader 
810M GDM 49.95: Mallory 2.5A/1000PIV epoxy 
diode 29C; MOT MC1709CG (709) OPAMP TO5 39c; 
Clairex 604 ho:ocell 1.00; Write quote Triex, Drake, 
Eimac,  eager, Clegg FM27B. Calrad; Tempo Ken. 
wood dealer. Late Special: 2 lAWG hookup wire, 
stranded, 50C/100 ft.: 3.00/1000 ft.; TDK C60LN 
cassette 1.49 ea.: Shiooine charees collect: Mas- ~- - 

tercharge, B A C ~  ' war;inty guarsnteed.  adis is on 
Electronics. 1508 McKinney. Houston, Texas 77002. 
(713) 224.2668. 

MOTOROLA: Used radios, equipment and parts. 
SASE for  list. WgZPP, Box 6073, Evansville, Ind. 
47712. - 
COLLINS mechanical fi lters 455 kHz.. 2.4 kHz 
bandwidth. $11.00 postpaid. V. Mozarowski VE3AIA. 
1 Belgrove Dr., Islington, Ontario. Canada. - 
FOR SALE - Transceiver, brand new ElCO 753 
SSB/AM/CW 80, 40, 20 meters, 200 watt. t ran- 
sistorized. VFO with AC supply and 12 vol t  DC 
supply $250. Harry McCall. Sparta. N. C. 28675, 
work. 372-8499; home 372-8655. - 
HOOSIER ELECTRONICS - Your h a m  headquar- 
ters in t he  heart  o f  the Midwest where only the 
finest amateur equipment is sold. Individual per- 
sonal service by experienced and active hams. 
Factory-authorized dealers for  Drake. Regency, 
Standard, Ten-Tec. Hy-Gain, CushCraft, Mosley, 
Ham-M, plus many more. Orders for  in-stock mer- 
chandise shipped the same day. Write today for  
our  low quote and t ry  our  personal, f r iendly Hoosier 
service. Hoosier Electronics, R. R. 25. Box 403, 
Terre Haute, Indiana 47802. 

QSLS. Second to  none. Same day service. Samples 
25 t .  Ray, K7HLR, Box 331, Clearfield, Utah 84015. 

FOR YOUR FUTURE ROBYN RADIOS send your 
order to, Two Way Radio Sales, 1501 Monroe 
Street Bogalusa, La. 70427 or  202 Farrell Street, 
picaythe, Miss. 39466. - 
DISCOUNTS! Standard Sonar. Clegg. Gladding, Ge. 
nave. Mosley, Rohn. Tri-Ex, others. Also marine 
and CB. Lowest prices. State needs. Arena Com. 
munications, Dept. H. 1169 N. Mi l i tary H~ghway,  
Norfolk, Virginia 23502. - 
WANTED: tubes transistors, equipment what have 
you? Bernard doldstein, WZMNP. Box 257, Canal 
Station, New York. N. Y. 10013. 

22nd ANNUAL DAYTON HAMVENTION wi l l  be held 
on  Apri l  28 1973 a t  Wampler's Dayton Hara 
Arena. ~echn ' ica l  sessions, exhibits, h ~ d d e n  trans- 
mi t te r  hunt, flea market, and spec~a l  program for  
the XYL. For info write, Dayton Hamvention, Dept. 
H. Box 44, Dayton. Ohlo 45401. - 
WORLD QSL - See ad page 92 - 
TECH MANUALS for  Govt surplus ear only $6.50 
each: R.388/URR. ~ - 3 8 9 j ~ ~ ~ .  R-~%O/URR.  URM- 
25D. RCK, TT-63A/FGC. CV-59IA/URR. TS.497B/ 
URR. TS-34A/AP. R.220/URR. Hundreds more. 
Send 50 t  (coin) fo! 20-page list. W31HD, 4905 
Roanne Drive. Washington, D. C. 20021. 

UHF FET PREAMPLIFIER. 440-470 MHz. Mobile or  
fixed. At least 6db gain (1Odb typical). Power 
source +lOV to +15V. lOma drain or  less. RCA 
phono type jacks. 1 %  x 1 %  x 1 %  inches, ful ly 
shielded. Price includes taxes. $18.00 Prepaid U.S.A. 
Electronics Enterprises, 6606 Fifth Street, Rio 
Linda, Ca. 95673. (916) 991-2010. 

TUBES save $$$$$ send RFQ: Tubes International, 
Wainrirrht. Ak. 99782. - .  - 
TOROIDS. i ron "E" powder 80-10 meters. .500" - 
8/$1.00, ,940" - 4/$1.00, 1.437" - 75$ each 
or  3/22-00. 2.3101 - 21.50 or  3/24.00. Please 
1nclud;-50i poi tape, slig6tly more on-large orders. 
Fred Barken. WAZBLE. 274 E. Mt. Pleasant Ave., 
Livingston. N. J. 07039. 

ROCHESTER, N. Y. is t he  place t o  go  f o r  the 
largest Hamfest. VHF meet and flea market i n  
the northeast, May 12th. Write WNY Hamfest, Box 
1388. Rochester. N. Y. 14603. - 
2N3632's BRAND NEW, $2.50 each, three for $7, 
WAPKOI. L. Schoenlg. 207 Woodlawn. Will iams- 
town, N. J. 08094. 

SP200 RECEIVER with power supply in running 
condition. $50.00 or  best offer. Other i tems for  
sale or  t rade also. Mike Kane, WAlPJG. 50 South 
Porter, Manchester, N. H. 03103. 603622.5320. 

REPAIR TV TUNERS - High earnings, complete 
course details, 12 repair tricks, many plans, two 
lessons, al l  fo r  $1. Refundable. Frank Bocek. Box 
3236 (Enterprise Branch), Redding. Ca. 96001. 

SELL: ART-13. 2-18MHz. 200W A1A3 with P. S. No 
shipping. $60. Chas. Wallace. Wl I IB,  8 Elaine St., 
Hampton, N. H. 03842. 

- 
USED MYLAR TAPES - 1800 foot. Ten for $8.50 
postpaid. Fremerman. 4041 Central, Kansas City, 
Mo. 64111. - 
HOLIDAY 1973, destination Southern Ireland. Ex- 
change unwanted gear for  guesthouse accommoda- 
tion. Pursue hamming, fishing, sport, recreation 
interests. Des Walsh, EISCD. Ballylynch Carriek-on. 
Suir, Ireland. - 
SAVE MONEY on  parts and transmitting-receiving 
tubes. Foreign.Domestic. Send 250 for ~ i a n t  
catalog. Refunded f i rst  order. United Radio 
Company, 56-HR Ferry Street, Newark, N.J. 07105. - 
SALES: COLLINS CC-3 CARRYING CASES for KMW-2 
Power Supply and/or other accessories. Excellent 
condition. $20 each FOB origin. Only 8 available. 
Money order or certif ied check t o  Oleg Kolen, 
W7LU. 2916 Oriole Drive, Sierra Vista. Ariz. 85635. 

WANTED: JULY 1969, Ham Radio magazine. Andy 
Kalayta, 7645 N. Crawford, Skokie, Il l inois 60076. - 
TELL YOUR FRIENDS about H a m  Radio Magazine. 
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Semiconductor Supermart 
a MOTOROLA a RCA a FAIRCHILD NATIONAL HEP PLESSEY 

DIGITAL READOUT INTRODUCING NEW 

. Operates from 5 VDC . Same as TTL and DTL 

Actual Size 

NATIONAL DEVICES 

POPULAR IC's 
............................ MC1550 Motorola RF amp $1.80 

............................ CA3020 RCA '/z W audio $ 3.07 
CA3020A RCA 1 audio . . . . . . . . . . . . . . . . .  $3.92 

1.77 

CA3001 RCA 6.66 
MC1306P Moto 1.10 

1.15 
MC1357P FM IF amp Quadrature det . $2.25 
MC1496 Hard to find Bal. Mod.. . . . .  $3.25 
MFC9020 Motorola 2-Watt audio ...... .$2.50 
MFC4010 Multi-purpose wide-band amp $1.25 
MFC8040 Low noise preamp ..................... $1.50 
MC1303P Dual Stereo preamp .................. $2.75 
MC1304P FM multiplexer stereo demod $4.95 

FET's 
MPFlO2 JFET .60 
MPF105/2N5459 JFET .................................... 96 
MPF107/2N5486 JFET VHF/UHF .............. $1.26 
MPFlZl Low-cost dual gate VHF RF ..... ..85 
MFE3007 DU~I-gate 1.98 
40673 1.75 
3N140 Dual.gate 1.95 
3N141 Dual-gate 1.86 

MOTOROLA DIGITAL 
MC724 Quad 2-input RTL Gate ................ $1.00 
MC788P Dual Buffer RTL $1.00 ............................... 
MC789P Hex Inverter RTL ............................. $1.00 
MC790P Dual J-K Flip.flop ....................................... $2.00 
MC799P Dual Buffer RTL ................................... $1.00 
MC780/880 RTL decade counter ....................... $3.00 
MClOl3P 85 MHz Flip-flop MECL ................... 53.25 

MOTOROLA TUNING DIODES 
Silicon voltage variable capacitance diodes in 

/ ~ a ~ $ ~ ~ ~  iLy ~ ~ , 5 ' u ~ ~ ~ : ~ s ~ ~ ' l i ~ ~ h  
device; are same. Capacitance value is typical 
at -4Vdc. Tuning ratio is apprOx. 3:1. 

MV2101/R2500 6.8 pF 1.10 
MV2103/R2501 10 PF 1.10 
MV2105/R2502 l5 pF 1.10 
MV2109/R2503 33 pF 1.10 
MV2112,R2504 56 pF 1.10 
MV2115/R2505 100 p~ 1.10 

MORE RCA IC's 
CA3088E AM rcvr subsystem .......................... $2.50 
CA3089E FM IF system with circuits for IF 

amp.. Det., & 
t u n ~ n g  meter 3.90 

CA3018 Transist 1.55 

NEW FAIRCHILD ECL 
HIGH SPEED DIGITAL IC'S 

9528 Dual "D" FF toggles beyond 160MHz $4.65 
9582 Multi-function gate & amplifier . . . . . . . . .  $3.15 
95H90 300 MHz decade counter ................... $16.00 
A 95H90 & 9582 makes an excellent prescaler 
to extend low frequency counters to  VHF - 
or use two 9528s for a 160 MHz prescaler. 

Box 3047H, Scottsdale, AZ 85257 

Please add 354 for shipping 
CIRCUIT SPECIALISTS CO. 
FACTORY AUTHORIZED 
HEP-CIRCUIT.STIK 
DISTRIBUTOR 



MODERNIZE FOR PEANUTS1 Frame 61 Displa 
QSL's with 20 ocket plastic holders. Two for  $ 1 . 0 l  
seven for $3.80. Prepaid, guaranteed. Universally 
used and approved. Order now. TEPABCO, Box 
198H. Gallatin. Tennessee 37066. - 
PRINTED CIRCUIT DRILL BITS.. Trumbull. 833 
Balra Drive. El Cerrlto, California 94530. 

WANTED: GOOD MODEL 19 R l l Y  uote price de- 
livered t o  my  QTH. Cline. Box i 1 8  Logan. Utah 
84321. 

FOR SALE SB 401 excellent, on 80-10. Going 
MARS. $240. UHF AMP Dumont with 2 new 
4cx250K's. 50C for photo. $150. AL K4AVQ/3, 20 
Lepore Dr., Lancaster. Pa. 717-392.4237. 

FIGHT NI with the RSO Low Pass Filter - 115 
March 73 - write for brochure - Taylor &m- 
munications Manufacturing Company, Box 126. 
Aglncourt, Ontario. Canada. - 
SURPLUS MILITARY RADIOS, Electronics. Radar 
Parts, tons of material for the ham. free catalogue 
available. Sabre Industries. 1370 Sargent Avenue. 
Winnipeg 21. Manitoba. Canada. . - - 
TECHNICAL MATERIEL CORPORATION GOODIES. 
TRC.500 antenna coupler $27.50. FFR receiver (with 
al l  heads) $100.00. AKT-7 lOOW 220MHz amp l i f~e r  
$30.00. TS.497B $150.00. TS-382D $50.00. much 
more. SASE for 5 page list. Wanted: E and E 
Radio Handbooks. 14th Edition and earlier. 2M 
walkle. GPR-90/GSB-1 receiver. Rlchard Solomon. 
5 Cherry St.. Lexington. Massachusetts 02173. - 
SCALERS - Complete units. 260MHz unit  $70: 
high sensitivity 280MHz unit  $90. Add Calif. tax 
and $1.50 shipping. Guaranteed. W6PBC. Belmont 
Spectrum Research. 1709 Notre Dame. Belmont. 
Calif. 94002. - 
WE BUY ELECTRON TUBES, diodes. transistors. 
Integrated circuits, semiconductors. ASTRAL ELEC- 
TRONICS. 150 Miller Street. Elizabeth, N. J. 07207. 
(201) 354-2420. - 
SEND PERFECT C.W. WITH YOUR TELETYPE! Con- 
nect the TMC-1 into your loop and i t  will repro- 
duce in perfect Morse whatever appears i n  the 
loop. 64-letter buffer memory produces smooth 
output even with unsteady input. giving better 
performance than Morse keyboards or memory 
keyers. All on one 4 x 6 inch circuit board. Wired 
and tested with tech manual, $310. Tech manual 
on!y $25. Write for information. Petit Logic Sys. 
terns. Box 51. Oak Harbor. Washington 98277. 

QSL'S - BROWNIE W3CJI - 31118 Lehigh. Allen. 
town. Pa. 18103. Samples l o t .  Cut catalogue 25C. 

TELETYPEWRITERS - Kleinschmidt - portable. 
fixed, sets, punches, parts, reconditioned. reason- 
able. Mark/Space Systems. 3563 Conquista. Long 
Beach. Calif. 90808. 213-429-5821. - 
F.C.C. TYPE EXAMS GUARANTEED t o  prepare you 
for  the F.C.C. 3rd.. ($7.00). 2nd. ($12.00). and 1st 
($16.00). phone Exams: complete package, $25.00. 
Research Company. Dept. D. Rt. 2, Box 448. Calera. 
Alabama 35040 

CANADA'S MOST UNUSUAL Surplus and Parts 
Catalog. Jam packed with bargains and unusual 
items. Send $1. ETCO-HA. Box 741. Montreal. 
Canada. 

1973 DESK CALENDAR. 12 x 9. Name. address. 
cal l  i n  gold. $2.00. Henry Morgan. 883 Diana. 
Akron. Ohlo 44307. 

RESISTORS: Carbon Composition brand new. All 
standard values stocked. % watt 10% 50/$1.00; 'A 
watt lo*/, 40/$1.00. 10 resistors per value please. 
M ~ n i m u m  order $5.00. Post paid. Pace Electronic 
Products. Box 161.H. Ontario Center. New York 
14520 - 
RECIPROCATING DETECTOR KIT. Send SASE to. 
Peter Meacham Associates. 19 Loretta Road. Wal- 
tham. Mass. 02154. 

R l l T  SPEED CONVERTER. A dri l led 4" x 6'/2ff 
PCB and all components except input ouput jacks. 
power supply and chassis. See Dec. '71 and Oct. 
72 issue of Ham Radio. $40.00 postpaid. PCB only 

$6.00. P & M Electronics. Inc.. 519 South Aust~n. 
Seattle, Washington 98108. 

DIG1 TA L AID 
Learn by doing. Draw your own digital loglc dla. 
grams. Logic drawing template w ~ t h  instructions 
for reading and drawing standard gate and flip 
flop symbols. T i m ~ n g  dlagrams introduced. Send 
$1.98 plus 20C post. 

STELCOMP SCIENTIFIC 
4600 Duke St. 

Alexandria. Va. 22304 

SUPER RIG 
STATE OF THE ART 2-METER FM 
22 CHANNELS - PRICE $289.50 

Brand new just released INOUE iC-22. Same site as 
IC-20. 22 'channel$, 10+ waltr. Super hot recvr. Bette! 
than .4pV/20db. Order yours now or SASE for more Info. 

206-747-8421 evenings 
NHE COMMUNICATIONS 

15112 S. E. 44th - Bellevue, WA. 98006 

WATERBAGS* ~ - 3  ' 
TOROIDS TELETYPE FAX 

Tofiids 
-3 

88 millihczry. :;ever potted. 
, .  Center tapped. i / $ 2 . 5 0  ppd. 

30/510 ppd US. 

n i t s .  FRESH alack nylon, 12 per box. 
1 boxIS3.50 postpaid US. 

!Deskfax zn,;c::;;: 
Checked and ready to operate 
on the landline-or on the air. 
Contalns receiving and trana- 
mitting AESK unite. 

$15 each, 2/$25, 7/$50 

12' x 19- s h e e t s .  )or T a x  paper 
Rn-92 Cut <eP Up ~ x c l  f o r  ~ n .  " a t  or on 

t h e  Desklax 6500A. 150 s h e e t s  per package. 
1 pkq/Sl. 5 pkq/$lZ. 

Single copy roll t a l c t y p  zlelype Paper paper. Standard 8-1/2" width.  
5 "  d z m t e r  f i t e  all mschlnes. 

12 roll./$13. 

11/16" wide. FRESH. Perforator%pe tor,11,oniy~~. 

Fehrlrar Yllll hurk ka 
klrllmg. XC ORWl 

ZOl~Ml~H19 

'Electronics - ,==r,, 
.Tau. F O R  C .I.- --.- -,***I,.- rn . LIMITED OUANTITI' - New 1-gallcrr. 

lslmllar t o  1AP11 waterbags f o r  camplnq or t r l p o .  
$3.00 ppd US. A s t e a l  s t  only $2.95 ppd US. 
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Versatility plus!. . . in a 

2 Meter FM Transceiver 
Over-the-shoulder, mobile, or at home 
Completely transistorized, compact, portable. 
Capac~ty for 6 channels. Bullt-in telescoping 
antenna, and connector for external antenna. 
Use barefoot or with accessory amplif~er. Ex- 
ternal 12 VDC or internal ni-cad batterles, 
bullt-tn 120 VAC battery charger. 

Complete with: Dynamic Mike, 
0-T-S Carrying Case, 120 VAC 
end 12 VDC Cords, Speaker1 
Headphone Plug and 10 Ni-Cad 
Batteries. 

$9 9 9 g5ur Net 

AA-22 Amplifier $149.95 
MMK-22 Mobile Mount $9.95 
BBLT.1440 Hustler Ant. $27.95 

GENERAL: Freq. coverage: 144-148 MHz 6 channels, 3 
supplled Push-to-talk Xmit DC Drain: Rcv, 45 mA; 
Xmit, 450 mA Size: 5318" x 2-5/16" x 7-118". 3-314 Ibs. 

RECEIVER: Transistorized crystal-controlled superhet 1st 
IF: 10.7 MHz, 2nd IF: 455 kHz Ant. Input Imped: 50 ohms 

Sensitivity: 1 p V  or less120 dB S+N/N Audio Output: 
0.7 W Built-in speaker. 

TRANSMITTER RF Output over 1 W Freq. Dev. adj. to 
15 kHz max., factory set to  5 kHz. 

R. L. DRAKE COMPANY 540 Richard St,  Miamisburg, Ohio 45342 

Q 
Phone (513) 8662421 Telex: 288-017 

-- 

Indispensable to any DX'er 
W9IOP's SECOND OP 
6th Edition - Fully computer revised 
T h l s  w o n d e r f u l  operating a l d  ~ r n m e d ~ a t e l y  te l l s  t h e  p r e f ~ x ,  con. 
t lnent .  D X  Zone. Coun t ry  name,  loca l  b e a m  headlng.  tome d ~ f f e r -  
e n t ~ a l ,  QSL B u r e a u  a n d  p o s t a l  l n f o r r n a t ~ o n  f o r  every  recognized 
D X  country.  Don' t  g o  a n o t h e r  day w i t h o u t  t h l s  g r e a t  tool. 

Just $2.00 postpaid 

EXCLUSIVE 66 FOOT 75 THRU 10 METER DIPOLE 'x NO TRAPS - NO COILS - NO STUBS - NO CAPACITORS 
Fullv Arr rested - Thourands Alrcody in Us. 

\ 1 

#I6 40% Copper Weld w~re  annealed so ~t handles l ~ k e  $011 w~rc-Rated for better than full legal power AM/CW 
or SSB Coax~al or Balanced 50 to 75 ohm feed I~nc--VSWR under 1 5 to 1 at most he~ghb-Stainless Steel hardware- 
Drop Proof Insulaton-Terrrf~c Performance-No co~ls or traps to break down or change under weather cond~tlons-CO~P 
letsly Assembled ready to put up--Guaranteed 1 year-ONE DESIGN DOES IT ALL. 75 1OHD-ONLY $12 00 A BAND1 

Model 75 lOHD $60 00 66 Ft 75 Thru 10 Meters Model 75 40HD $40 00 66 F l  75 Thru 40 Meters 
Model 75 20HD $50 00 66 Ft 75 Thru 20 Materr Model 40 20HD $33 00 35 Ft 40 Thm 20 Meters 

Model 80 40HD 542 00 69 Ft 80 40 15 Meter (CW) 

300H Shawnee 
OR THRU YOUR FAVORITE 

ORDER DIRECT OR WRITE FOR DISTRIBUTOR 
FULL INMR*ATION @ ! ! w  Leavenworth, Kansas 66048 I 
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MEASUREMENTS COUP. MODEL 80, 2-400MHz. 
Mint $150 will dellver. Also a u d ~ o  SI 
triggered ;cope. Ten.Tec RXlO $25. 8R b(lFii. 
K I  PCT. 617.646.6631. eves. - 
NOVICES: Heath DX.60A transmitter. HG-1OB VFO. 
Lafayette HA-350 receiver. al l  for $150.00. will 
throw In a11 cables and T/R switch for complete 
setup. Mike, WAZIMC. 248 Bay Avenue, Patchogue. 
N. Y. 11772. Landllne 516-475.8454. 

HELP1 N w d  HR March '7.0, '71. QST Jan, Feb.. '62: 
July. Aug.. Oct., Nov.. 65: Feb.. Nov.. 66. Can 
swap w ~ t h  any other copy of HR or how much. 
E s k ~ l  Persson, SM5CIP. Frotunagrand, 1.S.19400 
Upplands Vasby, Sweden. 

VHF NOISE BLANKER - See Westcom ad in  Dec. 
70 and Mar. '71 Ham Radio. - 

THE b W R T E .  INDIANA AMATEUR RADIO CLUB 
will hold it's Annual Swap-fest and Auction on the 
4th of February. 1973. beg~nning at Noon. Loca- 
tion is the Civic Aud~torium. and there will be 
talk-in on 94, 22.82 and 3910 kHz. 

NEW SCANNER W O K  from Sams. Includes compre- 
hensive servicing data for 30 popular UHF and 
VHF Scanner - Monctor receivers including models 
by B 6. K. Browning. Johnson. Midland. Pace. 
Pearce-Simpson. Penney's. Realistic. Sonar and 
Teubury. Just $4.95 postpaid from Comtec. Green- 
v~l le .  N. H. 03048. 

TEXAS VHF-FM SOClEfV 1973 winter meeting i n  
Brownsville February 24 and 25 at Fort Brown Ho- 
tel. Subm~t your reservation request now so that you 
may be assured of a room as space is at a pre- 
mium. On Saturday afternoon, especially for the 
ladles, there will be a guided slght-seeing and 
shopplng tour of Matamoros. I t  w ~ l l  be a great 
meeting. There will be some excellent technical 
talks and an in-depth discussion of the new re- 

eater rules. For details contact Art Ross. WSKR, b eetlng Coordinator. P. 0. Box 3561. Browns- 
v~l le .  Texas 78520. 

THE U K E  COUNTY (Indiana) Amateur Radio Club. 
Inc.. proudly announces i ts  20th annual Radio 
Club Banquet to be held at the Scherwood Club. 
600 East Joliet St.. Schererville. Ind. The date is 
Saturday. February 10. 1973. and the affair starts 
promptly at 6:30 p.m.. CST. Awards. muslc. speech- 
es. food - all you can eat - entertainment. good 
fellowship. Bring your wife, family. or girlfr~end. 
T~ckets are $5.00. each. and are available from 
Herbert S. Brier, W9EGQ. 385 Johnson St.. Gary, 
Indiana 46402, or from other club members. Posl. 
tively no tickets sold at door. - 
SOME MEMBERS of the Aircraft Owners and Pilots 
Association (AOPA) are organizing a society of 

F l y~ng  Hams, to  be roughly s ~ m ~ l a r  to other 
flying groups such as the Flying Doctors. etc.. tho 
purpose being to combine the two great activities 
of flying and hamming for mutual benefit and 
publlc servlce. Fly-ins and nets will be part of the 
actlvlty and the use of flying repeaters has heen 
ment~oned. Additional information can be obtained 
from Dick Ertman (AOPA 329499). 94 Spruce 
Street. Apponaug. Rhode Island 02886. Comments 
are welcomed. 

SURPLUS CERAMIC 7289 (3CX100A5) and glass 
2C3?A tubes. Prechecked 449mc. guaranteed ICAS. 
$3 ea.. $30 doz., plus postage. E *  Howell W4SOD. 
Folly Beach. S. C. 29439. 

GREATER BALTIMORE HAMBOREE. Sunday April 8 
at 10 a.m.. Calvert Hall College. Goucher Blvd. 
and LaSalle Road. Towson. Maryland 21204 (1 
mile south of  E x ~ t  28 Beltway-Interstate 695). Food 
Service. Prizes. Flea Market, re~is t rat ion $2.00. 
No table charee or oercentaae.- INFO. Contact 
W ~ W V C  at  school addiess. - 
NEED IMMEDIATELk 2 J.28 and C.42/ARC-5 junc- 
tion & control units. Also wanted. 2 FT-220A 6. 
MT.71 mounting racks: Write WBENLM. 146 Schon- 
hardt St.. Tiffin. 0: i lo 44883. 

YOUR AD belongs here too. Commercial ads 256 
per word. Non.commercial ads 10 t  per word. 
Commercial advertisers wrtte for special discounts 
for standing ads not changed each month. 

DlGlPR-60 
Digipet60 SEE NOV. '72 "CQ" REVIEW 

Frequency 
Counter 
1 KHz-60 MHz 
(130-160 MHz with 
opl~onal converter) 
(Reg. $299) 

A frrpu~ncy taunter ~ 8 t h  I raw 0( 1 KHz IbO 
MHz whan vstd w ~ l h  WI Dipipt.1M CDmenrrl * # I n  a rwolutaon 01 1 
KHz or I HI ta t  1 ml. or 1 r p.1. t#mc$l. I! Cali be o o r t l l M  M 
rotnr A t  or DC. with comp:rtr mrl-d prolwtson Plus n r tab i l i l y  
aqnp rate o l  1 p r t  ~n 10rn/wek And t k  whale unit I, r mere 7" 
d ~ e p  by 2 % "  hqh! 

Superb prsir8on qualily a t  less than k l l  P r i c e  C.11 a w i t *  fW 
l~tcratvrr and trade +n n arr LOW INTRODUCTORY PRICE. 1 YEAR 
WARRANTY NO ONE ANWHERE B f A T S  OUR DEAL '  

AYATEUR.WHOLESALE ELECTRONICS 
8817 5. W iZ'i Terrae? . Mmm, FL 33156 

i DI I~  13051 233-3631 
Nqhl$-WeekroOl 1305) 66.1347 

HELP WANTED! Two Way rad~o  technlclans. 
Must have experience w ~ t h  GE Tube and Solld 
State FM Equ~pment. Excellent wages. Health 
Insurance and Penslon Plan. State experience. 
qualifications and previous employment in this 
f~e id.  

DON COOK 
COOK'S COMMUNICATIONS CORPORATION 

160 N. Broadway. Fresno. Ca. 93701 
209-233-8818 

EU404DELUXE UEYERS124 % 

A L L  H E  E A E  S 
ED ron 

. l l S V r  AN0 -17V& 
,.,.... .I.,,-, 

.READ JAN IS72 CO AN0 MAR 
1912 M T  FOR REVIEW OF SlM- 
ILAR EK.102 PROGRAHMABLE 
KEVER 

-071 101 . O O V I C S  
-3  . C3' 

r n q  E%Z u..,r.. rar,.... ,I c .im, ""*,. rol.. ,,I d l ,  - 1 1 %  

r CRYSTAL BARGAINS 

Depend on. . , 
We supply crystals from 
16kHz to 100MHz. Over 
6 million crystals in 
stock. 

DIVISION O F  BOA 

SPECIAL 
WHAN & SON 

ELECTRONICS. INC. 

Crystals for most ama. 2400  Crystal Dr. 
teur 2-Meter F.M. Trans- Wars 
ceivers: Florida 33901 

$3.75 Each Send 10C for new 
Inquire about quantity 

prices. Order direct. Send oscillator circuits 
check or money order. 

For f~rs t  c lass  mall add 15C per thousands of 
crystal ..lor airmail add 20C ea. frequencies in 

SPECIALS!  C R Y S T A L S  FOR: 
Frequency Standards 

100 KH. IHC13lUI $4.50 
1000 KHz IHCGIUI 4.50 

Almost All CB Sets. Trans. or Rec. : 2.50 
(CB Synthesizer Crystal on request) 

Any Amateur Band ~n FT.243 1.50 
(Except 80 meters1 4 lor 5.00 

80 Meter Range In FT.243 2.50 
Color T V  3579 545 KHz (wire leads) 

M o r e  Details? CHECK-OFF Page 94 february 1973 87 





CUSH-CRAFT JOINS SOLID STATE SYSTEMS 

More Details? CHECK-OFF Page 94 

Sol id State Systems, Inc. has now 

become an authorized distributor 

f r Cu sh-C a f t antennas. C a 1 1 or 

write for price and availability. 
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For the most powerful antennas under the sun - 
Go all the way into 

the 
There's nothing half-way about the new Hy-Gain REPEATER LINE. 
Designed for the man who demands professional standards in 2 
meter mobile equipment, the REPEATER LINE is the 2 meter HAM'S 
dream come true. It's got everything you need for top performance.. . 
toughness, efficiency and the muscle to gain access to distant re- 
peaters with ease. Reaches more stations, fixed or mobile, direct, 
without a repeater. 
The right antennas for the new FM transceivers.. .or any 2 meter 
mobile rig. 
Rugged, high riding mobiles. Ready to go where you go, take what 
you dish out ... and deliver every bit of performance your rig is ca- 
pable of. 
261 Commercial duty 1/4 wave, claw mounted roof top whip. Pre- 

cision tunable to any discrete frequency 108 thru 470 MHz. Com- 
plete with 18' of coax and connector. 17-7 ph stainless steel whip. 

260 Same as above. Furnished without coax. 
262 Rugged, magnetic mount whip. 108 thru 470 MHz. Great for 

temporary or semi-permanent no-hole installation. Holds secure 
to 100 mph. Complete with coax and connector. Base matching 
coil for 52 ohm match. 17-7 ph stainless steel whip. 

263 Special no-hole trunk lip mount. 3 db gain. 130 thru 174 MHz. 
518 wave. Complete with 16' coax. Operates at DC ground. Base 
matching coil for 52 ohm match. 17-7 ph stainless steel whip. 

264 High efficiency, vertically polarized omnidirectional roof top 
whip. 3 db gain. Perfect 52 ohm match provided by base match- 
ing coil with DC ground. Coax and connector furnished. 

265 Special magnetic mount. 3 db gain. Performance equal to per- 
manent mounts. Holds at 90 mph plus. 12' of coax and con- 
nector. Base matching coil for 52 ohm match. 17-7 ph stainless 
steel whip. DC ground. 

269 Rugged, durable, continuously loaded flexible VHF antenna for 
portables and walkie talkies. Completely insulated with special 
vinyl coating. Bends at all angles without breaking or cracking 
finish. Cannot be accidentally shorted out. Furnished with 5116- 
32 base. Fits Motorola HT; Johnson; RCA Personalfone; Federal 
Sign & Signal; and certain KAAR, Aerotron, Comco and Repco 
units. 

90 february 1973 More Details? CHECK-OFF Page 94 



2 meter mobile! with 

Top performance for 2 meter mobiles 
THE REPEATER LINE 

from 
HY-GAIN ELECTRONICS CORPORATION 

BOX 5407-WK / LINCOLN, NEBRASKA 68505 

WRITE FOR DETAILS 

More Details? CHECK-OFF Page 94 february 1973 91 



know this sign 

To most people this is a symbol from 
Greek mythology. But to hundreds of 
thousands of active amateurs, Pegasus is 
the symbol of the Radio Amateur CALL- 
BOOK the single most useful operating 
reference for active amateur stations. 
The U.S. Edition lists over 285,000 Calls, 
Names and Addresses in the 50 States 
and U.S. possessions while nearly 200,000 
amateur stations in the rest of the World 
are listed in the DX edition. 
Both editions contain much other invalu- 
able data such as World Maps, Great 
Circle Maps, QSL Managers around the 
World, ARRL Countries list and Amateur 
Prefixes around the World, Time informa- 
tion. Postal Information and much, much 
more. You can't contest efficiently, you 
can't DX efficiently, you can't even oper- 
ate efficiently without an up to date 
CALLBOOK. 
To make the CALLBOOK even more val- 
uable, three supplements are issued each 
year which bring your copy completely up 
to date every three months. These are 
available at a modest extra cost. Full de- 
tails in every CALLBOOK. 
Get your copies of the big new 1973 
CALLBOOKS today. 

US CALLBOOK DX CALLBOOK 
(less service editions) (less service editions) 

Just $8.95 Just $6.95 

US CALLBOOK DX CALLBOOK 
(with service editions) (with service editions) 

$14.95 $11.45 
Mall orders add 50@ per CALLBOOK postage 
and handling. 

See your favorite dealer o r  send today to: 

F o ~  RAOlO AMATEUR Ilbookl.c, 
om,. E 925 Sherwood Drive 

Lake Bluff. 111.60044 

I W O R L D  THE ONLY OSL QSL BUREAU B U R E A U 1  to handle al l  

of your QSLs to  anywhere; next door, the 
next state, the next country, the whole 
world. Just bundle them up (please arrange 
alphabetically) and send them to us with 
payment of 56 each. 

5200 Panama Ave.. Richmond. CA USA 94804 I 
WANTS TO BUY 

A l l  types o f  mi l i tary electronics equipment and 
parts. Call collect for  cash offer. 

SPACE ELECTRONICS division of 
MIL ITARY ELECTRONICS CORP. 
76 Brookside Drive, Upper Saddle River 

Central New York Specialty Headquarters 

FM by STANDARD COMMUNICATIONS 
and CLEGG 

ANTENNAS by HY-GAIN 
Quality-Selected Used Ham Gear 

Write for listing, updated twice monthly 

CFP ENTERPRISES 
866 Ridge Road 

Ludlowville, N. Y. 14862 

STATE OF THE ART . . . FM . . . 
INOUE 1C.20 12 cli.. 1 or 10 watts, mobile complete with 

m~ke, mount, & 6 Xtaled ch., module const. 5269.50, 
INOUE IC.21 mohile/base unit with AC/DC supply, 24 

ch. SWR 6 Disc. meter RIT Calib mike. 5359.50 
~uitomer servic~ng & &rraniy inc." Many Xtalr ava~l. 

*Write for special after Christmas package price-Save Dollars! 
Write or Phone (206.747-8421) for more info. or send 
cashlets check to; NHE Communicat~ons, 15112 S.E. 441h, 
Bellevue, WA 98006. 

ULTRA-BAL 2000 
IdvnnCI'II '1,' .,qn .w, ,&,at I:,, t.,,,,.. coil. m o ~  ir.lwvr L ~ I  n n l ~ l # t s  

I lALuhl .  .ir,.\ nnlcv :#n FI.,P,UP 

. f l i \  7 r W 3 U 1 3 0 M c ~  1 1  01 1 4  re1105 

SPPCIIV rd lm  dPs8red $8.95 @. 

K.E.Eleclronlcs BOX 1279, Turtin Calif. 92680 

T T L  OPERATING R U L E S  5 0.50 

MlNlTRON 5-VOLT 16-PIN DIP READOUT 
7-SEGMENT W/RH DECIMAL - 8 3.25 
+ 1  W/RH DECIMAL 8 3.25 IDIGITAL CLOCK SEMI-KIT 
15 IC'S a, 4 MINITRONS (ONLY) +RED FILTER 8 INSTR. 132 1 

IQUAD OP AMP ~ ~ 3 . 0 0  1 1.15 1 

I Ar izona Semiconductor  I 
PO BOX 1 1 2  GOOOYEAR, ARIZONA 85338 
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GIANT B-7971 NIXIES (2) with 2 sockets 
and driver board containing hi voltage 
transistors. Complete plug-in board as 
removed from operational equipment. 
Schematics included. Unbelievable but 
true . . . just $2.50 for the complete 
package. #72S-10 $2.50 

APHA-NUMERIC keyboard removed from 
unused IBM Selectric machines. Bargain 
price at only $8.00 

15# 1C BONANZA 

Brand new DTL dual inline (DIP) psckage, 
factory marked ceramic type. The price is 
too good to be true. Fully guaranteed and 
with specs. 

930 Dual 4 input NAND gate 
similar to 7420 

931 Clocked flip flop similar to 74110 

932 Dual 4 input Expand Buff 
similar to 7440 

933 Dual 4 input expander 
similar to 7460 

936 Hex Inverter similar to 7405 

945 JK f l ip  Flop similar to 74110 

946 Quad 2 input gate similar to 7400 

962 Triple 3 input gate similar to 7410 

15# each 
Buy $100 worth and deduct 10% 

24 hour delivery guaranteed 

Please add postage for above. 

JOHN MESHNA JR. ELECTRONICS P. 0. Box 62 E. Lynn, Mass. 01904 - 
THE I 2 L g n m q o n ~  

HENRY * CX-7A 

COOL AND EASY MAX. 
LEGAL POWER . SSB 
CW, RlTY  o r  SSTV 
THROUGH COMMER- 
CIAL RATINGS 3.5 TO 
30MHz . CONTINUOUS 
DUTY . SILVER PLATED 
Pi-L PLATE TANK . DC 

exclusive 
export  
agent 

f o r  
algnal/one 

RELAYS . ALC BUILT I N  SWR BRIDGE OUT- 
PUT POWER 2 KW MIN. IN  COMMERCIAL 
SERVICE . THE FINEST COMMERCIAL GRADE 
AMATEUR LINEAR AMPLIFIER AVAILABLE ANY- 
WHERE I N  THE WORLD AT ANY PRICE FOR 
ONLY $995 . THE HENRY 3K-A . THE L l N i A R  
FOR THE CX-7A 

YOU wi l l  never know how l i t t le it costs t o  
own THE incomparable CX.7A o r  Henry 3KA 
unt i l  YOU wri te o r  phone us and let  
u s  know the  trade i n  deal YOU WANT. 
We usually say yes! NO ONE ANY- [-I 
WHERE BEATS OUR DEAL. 

Credit terms available on export orders to qualified f~rms.  

-160-10 Meters - 300 Watts 
.Transceive o r  spl i t  frequency wi th  two bui l t  
i n  VFOs - CW keyer bui l t  i n  
.IF shi f t  - new superior QRM remover 
.IF noise blanker - dig i ta l  nixie frequency 
readout - superb computer grade construct ion 
.FSK keyer - adjustable output power - 
broadband tun ing - output wattmeter and re- 
flected power meter  $2395 

AXIATEUR-\\'IIOLESALE ELECTRONICS 
8817 S. \\.'. 129 Terrace-hliami, FL. 33156 

Telephone - (lays (305) 233-3631 
- nights ant1 wt-rkrnds call (305) 666-1317 

Use your Master Charge card  
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Advertsers v 
check-of f 
. . .  for literature, in a hurry - 

we'll rush your name to the companies 
whose names you "check-off" 

INDEX 
-Alpha -Jan 
-Amateur.Wholesale J a n e l  

-Ann Arbor -Jeff.Tronics 
-Apollo -Jensen 

-Arizona -K. E. 
-Barry -KW 

-8aurnan -L. A. 
-Bird -M FJ 

-Bramco -Matric 
-Budget -McClaren 

-CFP -Meshna 
-8i tc i l  -Military 

-Caringella -Mor.Gain 
-Circuit Specialists -NHE 

-Clegg -Nurmi 
-Command -PM 

-Communications -Pagel 
Specialists -Palomar 

-Comtec -Poly Paks 
-Cook's -RP 
-Crystek -Callbook 

-Curtis -Radio Shack 
-Cush.Craft -Raytheon 

-Data -Robot 
-Drake -Savoy 

-Dycomm -Solid State 
-Ehrhorn -Space 

-Eirnac -Spectrum 
-EL -Standard 

-ESP -Star.Tronics 
-Erickson -Stelcornp 

-Fair -Swan 
-Gateway -Tempus 

-Gray -Topeka FM 
-H & L -Van's 

-HAL -Vanguard 
-Ham Radio -Weinschenker 

-Heights -Wolf 
-Henry -World QSL 

-Hy.Gain -Xcelite 
-International Crystal -Y & C 

Limit 15 irlqriiries per reqtlest. 

February 1973 
Please use before March 31, 1973 

Tear off  and ma i l  t o  
HAM RADIO MAGAZINE - "check off" 
Greenvilla. N. H. 03048 

NAME.. ...................................................................................... 

CALL ........................................ 

STREET ................................................................... 

...................................................................................... CITY 

STATE .............................................. ZIP ............................................. 

ATV Research . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64 
Amateur-Wholesale Electronic 
Apollo Products 
Arizona Semi-Co 

Barry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70, 7 1  
Bauman, R. H. Sales . . . . . . . . . . . . . . . . . . . . . . . . .  61  
Budget Electronics . . . . . . . . . . . . . . . . . . . . . . . .  65 

Circuit Specialists C 
Clegg Division of IS 

Data Englneerlng, Inc 82 
Drake. Co., R. L. 17. 86 
Dycomm 78 

Ehrhorn Technological Operations, Inc. 1 
Elmac, DIV. of Varlan Assoc. Cov. IV 
Emporlum Sounds o f  Pompano 62 
Erlckson Comrnun~ca t~ons  67 
Falr R a d ~ o  Sales 72 

Gateway Electron~cs 78 
Goodheart Co.. Inc. R. E. 6 1 
Gray Electronics 66 

H & L Associates 72 
HAL Commun~ca t~ons  Corp. 73 
Ham Radlo 7 1  
Helghts Manufactur~ng Co 72 
Henry R a d ~ o  Stores Cov. Ill 
Hy-Galn Electronics Corp. 68, 69. 90, 91  

ln ternat~onal  Crystal Mfg. Co. Inc. 96 

Jan Crystals 87 
Janel Labs 72 
Jeff-Tronlcs 72 

K. E. Electronics 92 
KW Elec t ron~cs 63 

L. A. Electronix Sales . . .  ..... 79. 95 

. . . .  MFJ Enterprises . . .  63 

NHE Cornrnun~cat~ons 85, 92 
Nurrni  E lec t ron~c Supply 60 

PM Electronics Inc. 88 
Pagel Electronics 66 
Palomar Engineers 88 
Payne Radlo 8 1 
Poly Paks 74, 75 

RP Elec t ron~cs 80 
Radlo Amateur Callbook 80, 92 
Raytheon Company 2 
Robot Research 45 

Savoy Electron~cs Cov. II 
Solld State Systems. Inc. 89 
Space-Mllltary Electron~cs 92 
Spectrum ln ternat~onal  76 
Standard Cornmun~cat~ons C o r ~  77 
Star-Tronlcs 
Stelcomp Sclentlflc 

63 

Swan Electronlcs 
85 
55 

Topeka FM Englneerlng 64 

Van's WPDLT 85 
Vanguard Labs 65 

Welnschenker, M. 4 1 
Wolf, S. 85 
World QSL Bureau 92 

Y & C Electronics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  78 
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"2" Rigs in one! 
THE CTR-144 by COMCRAFT 

FIRST AM-FM TWO METER TRANSCEIVER - 
No Ion er is  it necessary to choose be- 
tween S ~ M  and FM on two meters. Now 
you can have both in one compact unit. 
Join the gang on the new FM repeaters 
yet st i l l  be able to "rag chew" w ~ t h  old 
friends either AM or FM anywhere In the 
two meter band. 

ALL SOLID STATE - NO TUBES 
MADE IN AMERICA 

Compare These Features 
TRANSMITTER: . Built-in VFO (Frequency converted for stability) . AM and FM both crystal and VFO . Four transmit crystal positions (8 MHz) . 12 watt input AM and FM . High level transmitter modulation on AM . Bandpass coupled transmitter requiring only final tune and load . Three internal transmit crvstal sockets with trimmers for nettinn 
; o n e  transmitter crystal sdcket on the front panel . Deviation limiting . 146.94 MHz crystal included 

RECEIVER: . Double conversion . Crystal controlled first conversion . MOS FET receiver front-end . Integrated circuit limiter and discriminator for FM . Envelope detector and series gate noise clipper for AM . Built-in squelch for both AM and FM 

GENERAL: . Separate transmitter and receiver tuning . Bu~lt.in l l5VAC power supply . D~rect  12VDC operation for mobile or portable operation . Optional portable rechargeable snapon battery pack available . "S" Meter also used far transmitter tune up . M~l i tary style glass epoxy circuit boards . Anodized lettering and front panel . Baked epoxy finish on the cabinet . 47 transistors. 22 diodes. 1 integrated circuit . Dimensions: 10%"W x 6'/r"H x 7%"D 

All this for just $459.95 
plus 

r' -------- -----, 
I FREE SHIPPING IN U.S.A. 

I 
I 

5 FREE CRYSTALS ($29.50 VALUE) 1 I I 

E l e c t r o n i x  S a l e s  
23044 S. CRENSHAW BLVD., TORRANCE, CALIF. 90505 

Phone: (213) 534-4456 or (213) 534-4402 
CLOSED SUNDA Y & MONDA Y 

See LA tor your SWAN needs 

More  Details? CHECK-OFF Page 94 february 1973 95 



for the EXPERI M ENTER! 
INTERNATIONAL EX CRYSTAL & EX KITS 
OSCILLATOR RF MIXER RF AMPLIFIER POWER AMPLIFIER 

1. MXX-1 TRANSISTOR 
RF MIXER 
A single tuned circuit intended for 
signal conversion in the 3 to 170 
MHz range. Harmonics of the OX 
oscillator are used for injection in 
the 60 to 170 MHz range. Lo Kit 3 
to 20 MHz. Hi K I ~  20 to 170 MHz 
(Specify when ordering) ........ $3.50 

2. SAX-1 TRANSISTOR 
RF AMP 
A small signal amplifier to drive 
MXX-1 mixer. Single tuned input 
and link output. Lo Kit 3 to 20 
MHz. H i  K i t  20 t o  170 MHz 

........ (Specify when ordering) $3.50 

3. PAX-1 TRANSISTOR 
RF POWER AMP 
A single tuned output amplifier 
designed to follow the OX oscil- 
lator.  Outputs up  t o  200 mw. 
depending on the frequency and 
voltage. Amplifier can be ampli- 
tude modulated. Frequency 3.000 

.......................... to 30.000 KHz $3.75 

I for the COMMERCIAL user... I 

4. BAX-1 BROADBAND 
AMP 
General purpose unit which may 
be used as a tuned or untuned 
ampltfier in RF and audio appli- 
cations 20 Hz to 150 MHz. Pro- 
vides 6 to 30 db gain. Ideal for 
SWL. Experimenter or 
Amateur ................................... $3.75 

INTERNATIONAL 
PRECISION RADIO CRYSTALS 

7 ; . 
International Crystals are ava~lable from 70 KHz 
to 160 MHz In a w ~ d e  variety of holders. 
Crystals for use In mllltary equipment can be 
supplled to meet speclf~catkons MIL-C-3098E. 

5. OX OSCILLATOR 
Crystal controlled transistor type. 
LO K I ~  3.000 to 19.999 KHz. Hi Kit 
20.000 to 60.000 KHz. (Speclfy 

.................... when ordering) 52.95 

CRYSTAL (GP) for "General Purpose" 
TYPES: applicat~ons 

(CS) for "Commercial Standard" 
(HA) for "Hloh Accuracy" close tern- 

" // 

6. TYPE EX CRYSTAL 
Available from 3.000 to 60.000 KHz. 
Supplied only in HC 6/b holder. 
Callbration is -C .02% when oper- 
ated In International OX circuit 
o r  i t s  equ i va len t .  ( S p e c i f y  
frequency) ............................. 53.95 

write for 
CATALOG 

CRYSTAL MFG. CO.. INC. 
(0  NO LFF . O K L A  i I? "  OK- 73101 
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Comes of Age 

TEMPOICL 220 
As new as tomorrow! The Tempo Com- 
mercial Line VHF transceivers offer com- 
mercial performance at amateur prices. 
Both units include an audio limiter to as- 
sure constant deviation at all times and 
an instantaneous impulse squelch. Micro- 
phone, power cord, mounting bracket 
and one pair of crystals is included. 

Frequency Range: 220-225 MHz 
(2 MHz o~era t ina  ranae) 

Number of Channels: 12 channel 
capability for transmit and receive 
RF Power Output: 10 Watts or 3 Watts. 
Audio Output: 2 Watts minimum 
w/internal speaker (at less than 10% 
distortion) 
The price: $329.00 WIOU~ power supply 

TEMPOICL 146 
Frequency Range: 146-148 MHz 
Same general specifications as CL 220 
The   rice: $279.00 

~ r u ~ y  mobllc. th" Tcmpolfmp 2 meter 3 watt portable 
gives amateurs 3 watts, or a battery sevlng % watt, FM 
talk power anyplace at anytime. With a leather carrying 
case included, l h ~ s  l ~ t t l e  transceiver wil l  operate in the 1 
fleld, In a car, or at home with en accessory AC power 1 supply The battery pack is inc luded The price: S221 00 
(Accessory rechargeable battery available: $22.00) I 

TPL445-10 1 ro2.5W 12w 440MHz $125 00 
TPL445.30 4W 30W 440MHZ $21 5 00 
TPL445-306 1w 30W 440MHz $235.00 
TCP 12A Control Head. . . $32 00 

AVAILABLE AT SELECT DEALERS THROUGHOUT THE U.S. 



The no-compromise 
Alpha 77 

is powered by 
the no-compromise 

No corners were cut in designing the 
rugged Alpha 77 amplifier. Rated for con- 
tinuous commercial service, it loafs along 
at the maximum legal amateur power limit. 

And, no corners were cut in designing 
EIMAC's air-cooled 8877 ceramic1 metal, 
high-mu triode. the Alpha 77 power tube. 
The 8877 is conservatively rated at 1500 
watts plate dissipation up to 250 MHz and 
requires less than 65 watts PEP drive signal 
for the legal power input limit. This impres- 
sive power gain is achieved with 3rd order 
intermodulation distortion products - 38 
decibels below one tone of a two equal- 
tone drive signal. 

This compact, rugged, high-mu power 
triode has a maximum plate voltage rating 
of 4000 and a maximum plate current rating 
of one ampere in commercial service. While 
the 8877 is primarily designed for superla- 

tive linear amplifier service demanding low 
intermodulation distortion, its high efficiency 
also permits excellent operation as a class 
C power amplifier, oscillator, or as a plate 
modulated amplifier. The zero bias charac- 
teristic is useful for these services, as plate 
dissipation is held to a safe level if drive 
power fails, up to a plate potential of 3 kV. 

The Alpha 77 is the ultimate power 
amplifier for the 70's. That's proven by the 
choice of the 8877, another example of 
EIMAC's ability to provide tomorrow's tubes 
today. For additional information on this 
tube or other products, contact ElMAC Divi- 
sion of Varian, 301 Industrial Way, San Car- 
los. California 94070. Phone (415) 592-1221. 
Or contact any of the more than 30 Varianl 
ElMAC Electron Tube and Device Group 
Sales Offices throughout the world. 

,I 11>n 
varian 
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