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HIGH ACCURACY CRYSTALS
FOR OVER 30 YEARS

9.7 »
Postpaid in U.SA. .
TYPE 900A TYPE 901

Either type for amateur VHF in Regency, Swan, Standard, Drake, Varitronics,
Tempo, Yaesu, Galaxy, Trio, Sonar, Clegg, SBE, transmitter or receiver. GE,
Motorola, RCA or Oven use $4.95. Quotes on others.

Specify crystal type, frequency, make of equipment and whether transmit or
receive when ordering.

Savoy

BASSETT VACUUM BALUN

(z“

BASSETT VACUUM TRAP ANTENNA SYSTEM g |
Complete packaged multi-band antenna sys-

tems employing the famous Bassett Sealed
Resonators and Balun from which air has
been removed and replaced with pure
helium at one atmosphere. Operating bands
are indicated by model designation.

MODEL DGA-4075 .... $59.50
MODEL DGA-204075 .. $79.50
MODEL DGA-2040 .... $59.50

MODEL DGA-152040 .. $79.50

The famous sealed helium filled Balun .

employed with the DGA Series Antenna
Systems. Solderless center insulator and
easily handles more than full legal power
while reducing unwanted coax radiation.
Equipped with a special S0-239 type coax
connector and available either 1:1 or 4:1.

MODEL DGA-2000-B ... $12.95
Postpaid in U.S.A.

CONTACT YOUR DISTRIBUTOR OR WRITE FOR DATA

Savoy Electronics,inc.

P.0O. Box 7127 - Fort Lauderdale, Florida - 333C
Tel: 305-566-8416 or 305-947-1191




TBL-2000

LINEAR AMPLIFIER

with built-in AC power supply

160-10 METERS

TBL 2000

(e

BUILT-IN 1000W
RF WATTMETER

TOP BAND SYSTEMS introduces the TBL-
2000, a totally new concept linear ampli-
fier with self-contained AC power supply
and built-in RF wattmeter. Weighing but
18 pounds, the TBL-2000 packs a full kilo-
watt CW and 1600 watts PEP SSB on 160
through 10 meters — including MARS.
Assembled in a rugged package, the TBL-
2000 boasts a tube compliment of five
hefty 6LF6 power pentodes, each with its
own easy-reach side-panel mounted bias
potentiometer for peak performance.

Our team of engineers designed the ulti-
mate in compact linear amplifiers. Loaded
with features, the TBL-2000 has the com-
petition beat. For the discriminating Ama-
teur who demands to know what is hap-
pening in every part of the circuit, we pro-
vide a meter switch capable of monitoring
eleven different functions on an illuminat-
ed, shielded meter. With a flip of the
switch, you can monitor the cathodes of
each tube, the total plate current, B+
voltage, RF watts, and much, much more.
Our heavy-duty band-switch ‘‘snaps’ with
authority at your command. Our two posi-
tion tilt-stand adjusts to your eye level.
And the TBL-2000 remains cool, even
after hours of operation.

Order now, and enjoy the thrills which
only a kilowatt can give.
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;
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$259
complete

BANDS: 160, 80, 40, 20,
plus MARS
INPUT POWER:
RTTY and SST
DRIVING POWER: 70W min. — 150W PEP max.
before saturation

AC INPUT: TBL-2000: 200VAC-250VAC @ 8
amperes 50/60Hz TBL-2000X: 100VAC-125VAC
@ 15A or 200VAC-250VAC @ BA

WEIGHT: TBL-2000: 18
20 Ib (9Kg)

SIZE: 12%" W x 11”7 D x 6%/ H. (33cm x
28cm x 16.5cm)

ANTENNA: 50/70 ohms nominally. SWR not to
exceed 2:1

METER FUNCTIONS: 0-200mA each tube, 0-2A
total plate current, 0-2KV high voltage,
0-200mA screen current, 0-2mA grid current,
0-1000W forward & reflected power.

15, and 10 meters,

&IFOOOW CW, 1600W PEP, 700W

Ib (8Kg), TBL-2000X:

MODEL TBL-2000

built-in 240VAC supply $259
MODEL TBL-2000X

built-in 120/240VAC supply $299
Airmail shipping

anywhere in USA . $10
Airmail shipping anywhere

in the world $50 or less
Spare set five 6LF6 tubes .. $20
Instruction manual only $2

Calif. residence add 59, sales tax
All COD orders require 209, deposit

TOP BAND SYSTEMS, INC.

TBS

1839 Redondo Ave., Dept. 3A, Long Beach, Calif. 90804 USA
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MODEL-1230
RECEIVER

THE NEW SiFANDARDIOE
RECEIVER EXGEM'ENGCE

@ SYNTHESIZER STABILITY (Better than 1 Hx/ day at any freaq.)
@ CONTINUOUS TUNING ( 2-30 MHz )

@ TRACKED PRE-SELECTION ON ALL BANDS
@ DIRECT DIGITAL READOUT TO NEAREST Hx
@ PHASE LOCKED DETECTORS FOR AM, FM, FSK
@ INDEPENDENT SIDEBAND AVAILABLE
@ ALL SOLID STATE including DISPLAYS

$3930

FOR COMPLETE DATA WRITE TO:

RAYTHEON COMPANY
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Periodically, a story about the first ham

station makes the rounds. it goes some-

thing like this: [n Boston, just before
1910, there were three young wireless
operators, Albert S. Hyman, Robert
Almy and Reginald Murray. These young
men put together a small wireless station,
and since there were no licensing regu-
lations at the time, they decided to call it
the Hyman-Almy-Murray Wireless Sta-
tion.

They soon found that that was quite a
fist-full on CW, so they took the first two
letters of each name and Station
HY ALMU went on the air. They used this
callsign for several months, but were
nearly involved in an international inci-
dent when a Mexican ship named the
HYALMO almost went aground off the
New Jersey coast. They decided that their
HYALMU callsign was too close to
HYALMO for comfort, so they took the
first initials of the three names, and put
Station HAM on the air. The first ham
station? No. But probably the first, and
possibly the only amateur radio station
with the HAM callsign.

Several sources have labeled this story
as outright fiction, but it has been just
persistent enough to arouse my curiosity.
Several years ago | decided to track it
down, and to determine once and for all
if the story had any grain of truth.

Since at least one of the young men
was supposedly a student at Harvard
University and a member of the Harvard
Wireless Club, | decided to start my
search in the archives at Cambridge,
Massachusetts. Sure enough, deep in the
yellowed files there was an entry: Dr.
Albert Salisbury Hyman, A.B., 1915;
M.D., 1918. Could this be the same man
who gave his last initial to Wireless
Station HAM?

It looked promising. The Harvard
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a second look fi

. im

Alumni Records Office revealed that Dr.
Hyman was alive and well, and furnished
me with his current address. | wrote to
him, and his gracious reply confirmed
that, yes, he was the same person who,
with boyhood friends Robert Almy and
Reginald Murray, had put Wireless Sta-
tion HAM on the air. He also revealed
that the ““original ham'' story got its start
in a story written by wartime correspond-
ent Percy Greenwood for a New York
medical publication.

According to Dr. Hyman, Station
HAM was not located at Harvard, as
Greenwood’'s story indicates, but was
actually at the Roxbury High School,
which in the early 1900s was a prep
school for the fvy League.

A further search through the records
disclosed that Dr. Hyman, before his
graduation, was a shipboard wireless oper-
ator for the Eastern Steamship Line that
ran ships from New York to Boston
through the Cape Cod Canal. After gradu-
ation from medical school Dr. Hyman
became a heart specialist and owned one
of the first electrocardiograph machines
in New York (in 1923). He was also the
inventor of the artificial pacemaker used
in resuscitating the dying heart.

So goes the saga of Wireless Station
HAM. 1t was definitely not the first
amateur radio station — that honor goes
to some unknown wireless operator at
least 20 vyears earlier. Nor does it have
anything to do with the fact that radio
amateurs are called "hams.” That term
goes back to the early days of wire
telegraphy when unskilled, incompetent
operators were called hams by their more
experienced colleagues. The connotation
is less than desirable.

Jim Fisk, WIDTY
editor
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polarization of

Some background
for understanding
polarization fosses
with practical
antenna information
for better

satellite reception

6 december 1972

Katashi Nose, KH61J, 4207 Huanui Street, Honolulu, Hawaii 96816

satellite signals

With the upsurge of interest in amateur
satellite transmissions, amateurs are be-
coming aware of the problems and chal-
lenges of proper antenna polarization for
optimum signal reception. The subject is
vast and there is still a great deal of
experimentation to be done. | hope that
these few introductory notes and the
reports on some of my experiments might
be of interest and assistance to others.

Faraday rotation

Back in 1845, Michael Faraday, the
experimental genius, discovered that
when a block of glass is subjected to a
strong magnetic field, it becomes opti-
cally active — it is able to polarize light
and, conversely, is able to detect the
plane of polarization of light. Light is an
electro-magnetic wave and so are radio
signals.

A linearly, polarized signal (from a
dipole or equivalent) originating in space
rotates as it travels through space, the
amount of rotation being a function
of the magnetic field and electron con-
tent of the intervening medium.

Fig. 1 shows a linear wave originating
in some form of synchrotron radiation
(radio signal) which is rotated as it
progresses towards earth through space.



At the earth end of this ribbon, the
receiving dipole or array must be rotated
to match the polarization at that instant
in order to get maximum pickup. A
simplified relationship in the case of light
is given by:

@ = KHL

Where:

® = the angle of rotation,

K = the medium through which the

wave travels, sometimes called the

Verdet constant,

H = the magnetic field strength and

L = the thickness of the medium.

A more practical simplified relation-
ship in the case of radio frequencies is
given by:

9 = K~ NH Cos 6 dh

where:
¢ = amount of rotation,
K = proportionality constant,
f = frequency,
H = magnetic field
0 = angle between the plane of the
incident wave and the magnetic field
and
dh = differential element of the path
length.
It follows that you can measure the

electron content of the intervening
medium by measuring the Faraday rota-
tion. Note that rotation is frequency
sensitive.

The photograph shows the ATS-1
communications satellite which weighs
800 pounds and is spin stabilized at 100
rpm, its axis of rotation being parallel to
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fig. 2. Signal variation due to Faraday rotation.
Both readings were taken the same day —
November 1, 1971.

the earth. it is geosynchronous at 1490
West longitude at the equator which
places it around 720 elevation from
Hawaii.

‘The top edge of the photo shows the
eight vhf antennas which are phased
electronically so that the array sends a
conical beam with an aperature roughly
corresponding to one third the earth
which it illuminates.

The signal is linearly polarized, yet
when it arrives on earth, it might have
undergone several rotations because of
the Faraday effect.

The number of rotations varies from a
few degrees per hour to as much as five
turns per hour and sometimes even maore.
A typical rotation curve is shown in fig.
2. Depending on the type of receiving
antenna used, signal differential between
planes of polarization can be as much as
15 dB. The implication is obvious: you
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must correctly polarize the antenna for
successful reception.

If a piece of thin mica, commonly
known as a quarter-wave plate, is inserted

1
PN

X

fig. 3. A wave polarizer — the € vector at 4§
degrees emerges as a circular wave.

in the path of polarized light, it will
introduce a 900 phase shift and a
half-wave plate can cause a 1809 shift.
Likewise, consider fig. 3 which shows
a wave polarizer, which is merely a
collection of conducting slabs. If a linear-
ly-polarized radio wave is incident at 450
into the page (z direction), the incident
electric field can be resolved into two
components. The x component is un-
affected since there is little interaction

NpUT

page) circularly polarized. Conversely, a
circularly-polarized wave originating on
the back side of the page will emerge out
of the page as a linearly-polarized wave.
If the slab dimension L is increased to
2L (1800 phasing), then the emerging
wave will again be linearly polarized since
the x and y voltages will be opposite in
phase, but the polarization will be dis-
placed by 900. Increasing the slab dimen-
sion to 3L makes the emerging wave
circularly polarized again but with a
counterclockwise rotation. Finally, if the
slab dimension is increased to 4L, the
emerging wave is linearly polarized at 450
as in the incident wave. Now, if you are
confused, think what you have to con-
tend with when fabricating a circularly
polarized antenna using linear (Yagi)
elements. Sometimes, at microwave fre-
quencies, slabs of plastic are used to
introduce the proper phase delay.
Incidently, the picket fence analog to
explain polarization, so common in high
school textbooks, is pedagogically wrong.
Fig. 4 shows a rope being vibrated in a
circular mode (unpolarized light) which
when passing through a slit (polarizer)
emerges as a polarized wave. This polar-
ized wave passes through a parallel slit
(analyzer) but not through a perpendicu-

fig. 4. The erraneous picket fence analog of a polarized electromagnetic wave.

with the slabs in the x direction, but the
y plane wave is reduced in velocity. (f the
L dimension of the slabs is sufficient to
retard the voltage by 900, the wave
emerges from the back side (behind the

8 december 1972

lar slit.

The student erroneously thinks of the
plane of the opening as passing the
polarized wave. Consider fig. 5 which
shows an unpolarized wave from a micro-



wave generator impinging on a grid of
wires held at right angles to the plane of
polarization. By the picket fence analog
the wave should be stopped by the

weuT
fig. 5. An electromagnetic analog of polarization.

second fence, but no, it goes right
through without attenuation. But if the
polarizer is held parallel to the plane of
the wave, the wave does not emerge from
the other side. If the grid elements are
less than a half-wave long, there is no
interaction with either orientation. Grid
elements longer than a halfwave behave
like a halfwave grid. The phenomenon is
one of absorption and reradiation not of
transmission as implied by the picket
fence analog.

Where does all this discussion lead to?
Merely, that fabricating a circularly polar-

wm—e—e 4-BAY, 80-ELEMENT CROSSED YAG!
- 20-ELEMENT CROSSED YAGH
memew 4-ELEMENT LINEAR YAG!

——— -

S READING

0240 300 0320
TIME (GMT)}

fig. 6. Comparison of different antennas during
changing polarization.

ized antenna of the crossed Yagi type for
picking up vertically and horizontally
polarized signals is not an easy task, and
that what most of us like to think of as
being a circularly-polarized, crossed Yagi
is wishful thinking.

Look at what you’re up against. First,
each individual Yagi must produce exact-
ly the same magnitude of voltage at its
feedpoint which means that it must be

electrically balanced — a difficult task at
best.l The phasing sections must intro-
duce the right quadrature voltage. Unless
you have a line stretcher or some lumped
circuit equivalent, this is difficult to do.

More basic than matching and phasing
is that you lose a precious 3 dB by the
mere act of phasing the two antennas.
Depending on the phase and amplitude
relations of the two antennas, the combi-
nation rejects some circularly polarized
waves. Only one-half the energy is accept-
ed.

practical antenna performance

Fig. 6 shows the non-circularity of a
commercially made, inexpensive, 4-bay
80-element antenna designed to pick up
either vertical or horizontal polarization.
Also shown on the same graph is the
performance of a home-made, 20-element
crossed Yagi, and a four-element linear
Yagi which was rotated to follow the
Faraday rotation. Readings were taken in
rapid sequence on the transponded signal
from ATS-1.

Where does all this discussion lead to?
Nothing more than what we already
know — that the simplest is best. Unless
you have access and the know-how to
adjust a circular antenna configuration,
better stick to a simple Yagi for amateur
satellites. If you think big, you won't get
there in time.

december 1972 [l 9
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transmitting antenna

Unfortunately, the solution to the
uplink problem is completely different.
Here we have no choice but to use a
circularly-polarized antenna. The entree
into the satellite (assuming a linearly
polarized antenna) is contingent upon
correct polarity because we have no way

10 december 1972

e

logy Satellite (ATS-1) shows antennas at top. (Photo courtesy Hughes

of telling what the correct polarization is
until we send up a transponding signal.

Fig. 7 shows the rotation necessary for
entree into ATS-l as a function of polar-
ization. As can be expected, with high
power (one kilowatt output) there is a
broad entree. With low power (ten watts),
however, you have to be sure the polarity
is correct.



A crossed Yagi is really a turnstile
antenna shown in fig. 8, but arranged so
that there is axial radiation by use of
directors and reflectors. Note that the
two radiators must be fed equal-magni-
tude voltage of the right quadrature —
900 lead or lag for right or left polariza-
tion. Any unbalance, either in phase or
magnitude, results in an elliptical pattern
which degenerates to a linear pattern in
the extreme case.

Since you have no choice, make the
best of a difficult situation and attempt
to tune the Yagis for equal current in the
driven elements. This is discussed in a
previous article.l

The cheap and dirty method of tuning
for balance is to feed considerable power
into the antenna and to go around with a
pencil on the end of an insulated stick
and touch the various elements. By con-
siderable juggling of element lengths as
discussed in the previous article, you can
get some semblance of circularity.

Meishin Electric Company of Tokyo
has come up with an interesting variation.
The driven elements are of turnstile con-
figuration, but the reflectors and direc-
tors are circular discs of the proper
diameter. Helix antennas are a tale in
themselves.

S-UNITS

-

L1 L 1 L i L
Eod 180°

POLARIZATION
© HIGH FOWER - 600 WATTS

——— o

L
o4 €0 2ree
POLARIZATION

© Low POWER - 10 WATTS

fig. 7. Results of the uplink polarization test
with entree 1o the ATS-1 satellite. Tests were
run using an 11-element linear Yagi at experi-
mental station KB2XXK on December 13,
1971.

fig. 8. A turnstile antenna and the resultant
pattern.

space diversity

There is little to be gained by space
diversity since fading is not due to iono-
spheric reflection or absorption, unless
you are receiving at a low elevation angle.
Deep fades which occur occasionally are
still unaccounted for.

acknowledgements

| wish to thank Mrs. Mary L. Burton,
KH6HGQO, a graduate mechanical engine-
er, who patiently took data for manths
and processed it, and to Mr. Fred Matsun-
aga, PhD candidate in physics, who stuck
with us through the first few months
when we did not know which way we
were flying.

reference

1. Katashi Nose, KH6IJ, “Notes on Parasitic
Beams,”” QST, 1960, page 43.

bibliography
1. “ATS VHF Experimenters Guide,” Goddard
Flight Center.
2. “Comsat Proposal,” Hughes Aircraft Compa-
ny, 1965.
3. Jenkins and White, “Fundamentais of Op-
tics,”” McGraw-Hill, New York.
4, Richard L. Koehler, “Report for NASA,”
Stanford University.
5. John D. Kraus, ““Antennas,” McGraw-Hi}l,
New York, 1950.
6. J.L. Pausey and R.N. Bracewell, "Radio
Astronomy,” Oxford Press, 1955.

ham radio

december 1972 1



high-performance
single sideband

This solid-state
rf speech clipper
features the use
of crystal filters

to provide
maximum talk power

with minimum distortion

As | pointed out in last month’s issue of
ham radio, there is considerable con-
fusion over the various aspects of speech
processing for ssb.! | discussed the differ-
ent processing systems that are currently
being used by amateur radio operators,
and tried to clear a way through some of
the conflicting statements that have per-
meated the literature. This month | will
discuss a practical ssb speech-processing
system, along with some circuit details
and operating advantages.

practical speech processing

The first systems | tried were based on
surplus FT243 crystals built into a half-
lattice filter as shown in fig. 1. Some
crystal selection was necessary, par-
ticularly for the shunt crystals (Y1 and
Y3) which produce the notch on the
carrier side of the sideband. Inductor L1
was wound by cut and try to resonate at
the desired i-f with about 200 pF at C1.
The secondary of L1 consists of 6 or 6
turns wound symmetrically over the pri-
mary.

12 december 1972

Leslie Moxon, G6XN, Hampshire, England

rf speech clipper

The value of resistor R2 is fairly
critical, and if you have trouble obtaining
proper passband response, this is the first
component to change. If you are not able
to obtain suitably-spaced commercial
crystals, you may have to resort to
grinding. However, the 2.2 to 2.5 kHz
frequency separation required is fairly
small, and crystals should be readily
available.

Although | used an i-f of 5435 kHz,
the same alignment procedure should be
satisfactory for other frequencies. | have
used these half-lattice crystal filters with
2N706 input and output circuits in
several transceivers, but construction is
simplified through the use of integrated
circuits. I used ICs for an improved rf
clipper design based on 5200-kHz Jap-
anese crystal filters as shown in fig. 2,
There should be no difficulty in adapting
this circuit to FT243 crystal filters, al-
though there would be some performance
loss because of the lower number of
crystals.

design

The first clipping stage is operated
with a low value of bias to provide a large
dynamic range (and relatively poor
limiting). The second stage operates with
a higher bias level which provides the
over-all limiter characteristic plotted in
fig. 3. The diodes | used in the circuit of
fig. 2 were salvaged from surplus com-
puter boards, but any switching types
should be suitable (I used 1N914s in
earlier designs).

The value of capacitor C1 (about 3
pF)} may need to be changed to insure
that the characteristics of the limiter
circuits coincide. The value of C2, about



2 pF, is selected so that U2 is not driven
too hard. With a six-volt power supply,
the output voltage was 380 mV, varying
with the supply voltage as indicated in
fig. 3.

solid-state ssb exciter

The rf clipper is part of the solid-state
ssb exciter shown in block form in fig. 4.
This transceiver is based primarily on
Plessey SL600 series integrated circuits,
and can be detached from the main rig
for portable use. When running 400 watts
PEP output from the main rig, thorough
shielding of the solid-state exciter, and
filtering of all power-supply, microphone
and audio-output leads is essential to

fig. 1. Haif-lattice

crystal filter using sur- 2NTO6
plus FT243 crystals.
L1-C1 and L2-C2 reso-
nate at 5436 kHz.
Crystals Y1 and Y3 are
selected, as discussed in
text.

I-F INPUT

prevent rf feedback,

A calibrated gain control, R1, was
included in the circuit for clipping level
adjustments. This is quite straight-
forward since attenuation varies linearly
with the voltage applied to pin 8 of the
SL630 microphone amplifier, with zero
attenuation at 0.8 volt, and 30-dB attenu-
ation at 1.34 volts. The gain of the
pre-amplifier was adjusted, through
choice of components, to suit the sen-
sitivity of the microphone. When com-
pleted, it was just possible to reach the
maximum allowable input of 200 mV to
the balanced modulator when speaking
loudly.

Some pre-emphasis is provided by C1
and the 500-ohm input resistance of the
SL201 speech preamp. The rf gain be-
tween the balanced modulator and
clipper is preset by R2 so that normal
voice peaks just reach limiting level with
R1 set for 25 to 30 dB of attenuation.

A monitor scope on the output of the
transmitter was used to observe limiting

level. The monitor scope was also used in
conjunction with the rf gain control, R3,
to check the transmitter for linearity, an
operation which is made easier by the
relatively constant output level provided
by the clipper.

It is not always convenient (or de-
sirable) to place the rf gain control
immediately after the second filter, and it
is important to make sure that the inter-
vening amplifier or mixer stage is linear.
You might think that any non-linearity
between the balanced modulator and
clipper would simply leave the clipper
with less work to do, but unfortunately,
capacitors in bias and decoupling circuits
have a habit of charging up so that stage

gain varies with the peak or mean signal
level. Therefore, it is advisable to check
linearity and make sure there are no
amplifier time constants exceeding about
1 millisecond.

performance

In use, this system provides a big
increase in intelligibility when signals are
weak or interference is bad. The oper-
ator’s voice is always clearly recognizable
by those familiar with it, and removal of
all clipping produces an average drop of
about two S-units. In general, other op-
erators have no idea that speech clipping
is in use, and are often quite surprised
when they are told. However, the use of
more than 20 dB of clipping tends to
result in adverse reports.

surplus crystals

The carrier and unwanted sideband
rejection of surptus crystal filters, al-
though much inferior to commercial
crystal filters, should be adequate for at
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fig. 2. Speech clipper/filter with two-stage
diode limiter. C1 is selected so limiter
characteristics are coincidental. 1Cs U1 and
U2 are Plessey types SL201 (voltage gain =
14). See text for coil suggestions.
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least 12 dB of rf clipping. Surplus crysta!
filters are not normally suitable for re-
ceiving because of the high amplitude of
spurious responses. However, the use of
two filters for the rf speech-clipping
system offered a key to the reception
problem, with two separate filters. In the
receiving filters the crystals were selected
to stagger the spurious responses so that
any unwanted frequency passing through
one fiiter were blocked by the other.

alignment

The system shown in fig. 2 is easily
checked for correct operation. A sensitive
rf indicator such as that shown in fig. 4 is
connected to the output of the balanced
modulator. An audio tone is applied to
the microphone input and the audio gain
is increased until the rf signal output
starts to limit. The audio gain is increased
by about 20 dB (with R1) and the
transmitter output is checked to make
sure the output remains constant while
the output of the balanced modulator
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rises linearly.

Connect the rf indicator to the output
of the second filter and increase the rf at
this point by increasing the size of ca-
pacitor C2. The output of the final

should increase proportionately, indi-
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fig. 3. Limiter characteristics of the circuit of
fig. 2. Curves represent extreme values of
baitery voltage for portable operation.
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fig. 4. Solid-state ssb transceiver used by author is based on Plessey SL600 series ICs.

cating that there is no non-linearity
occuring after the limiter. Alternately, if
the rf gain control, R3, is not at maxi-
mum, the rf indicator may be placed after
R3, and R3 varied instead of C2.

Remove modulation, place an rf short
between the input and output of the
second filter and check that carrier leak-
age remains at least 20 dB down, relative
to the limiting level. Place an rf short
across the input to the second filter and
check that there is no rf output; repeat
this test with a short across the input of
the first filter.

conclusion

For the present, rf clipping is likely to
appeal primarily to the serious experi-
menter who is looking for the ultimate in
performance. There are no shortucts to

fig. 5. Sensitive rf probe for aligning rf speech
clipper.

good performance, and as | noted in last
month’s article, careful attention to a
large number of small details is essential.
However, even with simple designs, you
can expect some increase in talk power.

In this context, of course, | am talking
about the end product, and not the
means of achieving it. The system of fig.
2 is not the only possible method. For
example, by converting the clipped i-f
signal back to audio, you have a device
which can be plugged into the micro-
phone lead (such as the Comde! speech
processor).

Yet another approach is the modifica-
tion of commercial gear along the lines
used by K6JYO.? Each case presents a
different problem, but some involve less
difficulty than others. Although it is
probably not always possible to follow all
of the rules mentioned in my first article,
particularly in regard to filters, the in-
clusion of as many points as possible is
likely to prove worthwhile,
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evaluation of

simple dx antennas

for

40 and 80 meters

DX is possible

on 40 and 80 meters
with a variety

of antennas

designed around

practical limitations
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Malcolm P. Keown, W5RUB, 5816-113 SW Archer Road, Gainesville, Florida 326071 ISR

The introduction of awards by several
organizations for recognition of multiple
band DX capability have considerably
diversified the antenna farm of the
serious DX man. Working DX on 10, 15
and 20 meters is no problem using the
popular three-band beam and an average
station. Things get more difficult, though,
as you move inland from the east or west
coast. Due to the deterioration of signals
as they are propagated over land at low
frequencies, amateurs in the interior re-
quire antennas more elaborate than a
dipole at 25 feet to compete with their
colleagues in more advantageous geo-
graphical locations.

a proposed solution

A survey of available commercial
low-frequency DX antennas revealed that
most were an electrical compromise and
were also expensive. There was also the
problem of compatibility with the
present tower-rotator-tribander con-
figuration. 1 looked to see what could be
homebrewed. The results were somewhat
discouraging — | didn't have a tuner, a
100-foot tower, 20,000 feet of wire or a
big lot. The only simple low-frequency
antennas which were useful as DX an-
tennas and could be considered con
structionally feasible were the vertical,
the horizontal wire beam and the sloped
dipole. | developed the following test



plan: First, to construct simple wirebeam,
ground-plane and sloped-dipole antennas
for 40 meters, and to determine which
antenna was the most effective for DX.
Second, to extend the 40-meter ground
plane to about 60 feet to act as quarter-
wave radiator on 80 meters and to
attempt to use the same antenna as
something close to a 5/8-wave vertical on
40. Next, | wanted to determine how well
the ground plane worked on 80 and if the
5/8-wave vertical is more effective on 40
than the quarter-wave ground plane. Last,
| wanted to construct a sloped-dipole for
80 meters to compare with the ground
plane for the same band. | did not try a
wire-beam configuration on 80 because of
its large size and generally unfavorable
comments in the literature.’

two element wire beam

The ARRL Antenna Book contains a
simple two-element wire beam in the
chapter on 14-, 21- and 28-MHz an-
tennas.? Extending the concept to 40
meters was easy. The original design for
the two-element folded dipole beam
specified that the radiating elements
should be constructed of number-12 wire,
spaced 3 to 6 inches. Constructing some-
thing of this nature appeared to be a fot
of work, so | used regular 300-ohm
twin-lead instead. As an effective flat-top
configuration required four poles of at
least 60 feet, | tried an inverted-vee array
using a boom for proper spacing.

The boom was assembled from an old
tv mast and two sections of conduit. |
installed pulleys on the boom so that the
folded dipoles could be pulled out to the
proper spacing from the tower, | attached
the boom to the tower as follows: |
mounted an eyebolit through the center
of gravity of the boom and attached an
18 inch threaded rod to the tower at the
55-foot fevel. The rod was attached with
U-bolts, with about 6 inches to the
threaded rod extending from the tower.
The eyebolt on the boom was then slipped
over the threaded rod and secured with
two bolts.

Stability of the boom was improved
by installation of a wooden beam as
shown in fig. 1. The length of the

wooden beam is dependent on the desired
orientation of the boom. The ends of the
boom drooped, of course, so | added two
eyebolts five feet from either end. Cables
attached to the eyebolts were connected
to the tower at the 70-foot level. Axial
tension was increased by turnbuckles.
Once the folded dipoles were in place on
the boom and the ends attached to trees,
each leg of the dipoles made a 30° angle
with the horizontal.

Electrically, the antenna consists of

3"
'l‘ @70 LEVEL

fig. 1. Wire beam for 40 meters uses two
inverted-vee folded dipoles made from 300-ohm
twinlead. Boom is attached to tower as shown
in fig. 2.

two inverted-vee folded dipoles spaced a
quarter-wave apart. The length of the
feedline to the folded dipole which is the
back element of the beam is a quarter-
wave fonger than the feedline going to the
folded dipale which is the front element
of the beam. The major radiation lobe is
off of the front element. The feed
impedance for the original flat-top con-
figuration was 150 ohms. Since | didn't
have any 150-ohm twin lead, and since |
had no idea what the impedance would
be for the modified array, | tried feeding
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the antenna with 72-ohm twinlead. The
swr was very high.

| tried 300-ohm twinlead and the swr
was 1.5:1 at the resonant frequency. The
dipoles were originally cut for 7150 kHz
but the resonant frequency was about
6950 kHz. This was anticipated because
inverted vees have lower resonant fre-
quencies than dipoles for the same an-
tenna length. Six inches removed from
each end of each dipole moved the
resonant frequency to 7050 kHz. The swr
was 1.5:1 at 7060 kHz and 3:1 at 7300
kHz, which was acceptable. | speculated

ol

k. .

Installation of the folded-dipole inverted-vee
antenna at W5RUB. The two folded dipoles are

pended froma b mounted on the side of
the tower at the 55-foot level (see fig. 1).

that possibly the swr measured at the end
of the 300-ohm transmission line and the
feed point of the antenna were different,
but an swr measurement at the feedpoint
indicated that they were practically the
same. A dpdt relay was installed at the
feedpoint so | could reverse the direction
of the major radiation lobe.

40 meter ground plane

Next, | built the ground plane. The
antenna was made by topping off a
50-foot push-up tv mast with a 21-foot
CB whip. The radiating element for 7
MHz is only 33 feet, but the additional
height was necessary so the antenna could
be used as an 80-meter ground plane in
future tests. The mast was guyed only at
the ten-foot level during the 7-MHz tests.
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Unfortunately, the top section of the tv
mast and the bottom section of the CB
whip were the same diameter so they had
to be joined with a section on one-inch
inner diameter copper tubing.

Ground losses for vertical radiators can
be significantly reduced by using artificial
grounds like a ground plane. It is wise to
erect an array of this nature as far above
ground as possible. One common location
for a ground-plane antenna is on the peak
of the roof. Many people feel, however,
that radials spread out on the roof detract
from the house’s appearance.

To avoid this problem the 40-meter
quarter-wave radials were apprehensively
installed on the ceiling of the attic. Not
knowing the electromagnetic properties
of my roof (asbestos shingles, tar paper
and plywood), | anticipated assorted
gremlins, but none have been observed.
Ten 33-foot radials were attached to the
ceiling of the attic spaced 30 to 40
degrees apart — some being bent to fit the
available area of 30 x 70 feet. If an open
area is available for erection of the
ground plane, by all means use it, but if
yard space or aesthetic arguments are a
problem, the attic provides a good al-
ternative.

Insulating the vertical radiator from
the roof was another problem. After
some experimentation, the best solution
appeared to be a roof saddle with a
U-flange and some method of insulating
the U-flange from the vertical. The best
solution was an ordinary automobile rear
shock absorber with rubber inserts on the
mounting eyes. Using the shock absorber,
a quarter-inch bolt was inserted success-
ively through one side of the U-flange,
the lower rubber insert and the other side
of the U-flange. A hole slightly larger
than a quarter inch was then drilled in
both sides of the bottom section of the
50-foot tv mast about six inches from the
bottom end (see fig. 3). The bottom
section was then slipped over the shock
absorber and a bolt inserted through one
of the previously drilled holes in the
mast, through the upper rubber insert of
the shock absorber and out the other side
of the mast. Thus, once erected, the



vertical was insulated from the roof.

If your roof is guaranteed to be a good
insulator this ritual is not necessary, and
the vertical can simply be attached to the
U-flange. A hole was drilled, under a
shingle, through the roof and a number-
ten wire was inserted to connect the
vertical element with the transmission
line. Plenty of plastic roof cement was
applied to the modified part of the roof.
The ground plane was fed with 52-o0hm
coax (which was also in the attic). No
reflected power was aobserved at the
calculated resonant frequency.

the sloped dipole

The sloped dipole configuration con-
sisted of a simple folded dipole attached
between one point 47 feet up the tower
and another point 47 feet from the base
of the tower. Hence, it made an angle of
45° with the horizontal with the major
radiation lobe for the antenna in the
direction of the slope.

performance comparison

The relative merits of antennas are
usually evaluated in terms of field
strengths at various angles and distances
from the point source of the radiation.
However, the major object of this exer-
cise was to work DX with a minimum
amount of blood-letting, hence, whichever
antenna had the best punch was ob-
viously the best antenna.

The sloped dipole and one major lobe
of the beam were oriented towards
Europe which is the major source of
long-haul DX from Mississippi. Averaged
reports recejved from Europe indicate
that the sloped dipole and the ground
plane are equally effective. The average
report for the two antennas ran about
one S-unit higher than the faithful in-
verted vee at 65 feet. The two-element
wire beam generated average reports
which were two S-units higher than
the inverted vee and one S-unit high-
er than the sloped dipole or ground
plane. Included angles of other than
45° might be tried with the sloped
dipole. No optimum angle has been pub-
lished for 40 meters as far as | know.

The sloped dipole is economical and
easy to erect if a 50-foot support is
available. This antenna provides some
reduction of stateside interference and a
worthwhile increase of signal strength on
distant propagation paths as compared
with an inverted vee or dipole at a
comparable height. The ground plane
requires very little erection area (if the
radials are in the attic) and provides a
tremendous reduction in stateside inter-
ference. This antenna is a good omni-
directianal performer for the DX man
who does not have much space or has no

fig. 2. Boom for wire beam is attached to tower
with an eyebolt and threaded rod. Short piece
of wood is used for stability boom. See text for
complete description.

means of raising an antenna to 50 or 60
feet.

The two-element wire beam takes up a
lot of room and takes quite a bit of
erection effort, but this is a good antenna
to have in a pileup. Two of these an-
tennas mounted perpendicularly to each
other will provide excellent worldwide
coverage on 40 meters. Rejection of
signals off the side is good and fair off the
back. Stateside interference, of course,
increases off the front and this is some-
times a problem if the East Coast is
between you and Europe. Many times |
have worked Europeans who could only
hear me on the wire beam, but | could
hear them only on the ground plane.

On the other hand, the beam is a great
contest antenna. | have often found as a
stateside contest winds down on the
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higher frequencies and you are forced to
go to the lower frequencies in search of
contacts, it is sometimes difficult to work
the East Coast until a couple of hours
after sunset. This is because much activity
is concentrated in the 1-2-3-8 and upper 4
call areas and the signals are so strong
within this area that signals from the
outside are buried in the interference.
The beam is a very effective aid for
getting the attention of the East Coast
community both in the hours near sunset
and later in the evening.

dual-band antenna
As previously mentioned, the 40-meter

fig. 3. Vertical antenna is insulated from roof
with an old automobile shock absorber with a
rubber bushing.

ground plane was constructed so it could
be converted to an 80-meter ground plane
and something close to a 5/8-wave ver-
tical for 40 simply by extending the
push-up tv mast. The 5/8-wave on 40 is
significant because at that length maxi-
mum fow-angle radiation occurs.® The
vertical was raised to 60 feet and the
antenna was guyed at 10 and 28 feet. The
guys were attached to eyebolts in the
roof some 15 feet from the base of the
antenna. The eyebolts were anchored in
the rafters and plastic roof cement
applied around the eyebolt on the roof
surface. The vertical was insulated from
the guy wires by egg insulators which
were placed in each guy wire about six
inches from the vertical. Six feet of the
fourth section and five feet of the fifth
section of the tv mast and the 21-foot CB
whip were left unguyed. The 32 feet of
unguyed antenna have presented no sta-
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bility problems and the antenna has
sustained gusts to 70 mph without dam-
age. The lower three sections of the tv
mast were extended to the maximum
attainable length which came to about 28
feet total, but the fourth and fifth sec-
tions were extended to only six and five
feet respectively in order to keep down
the number of guy wires.

A dpdt relay was installed at the base
of the ground plane (in the attic) to
switch between the 40- and 80-meter
matching circuits. The 40-meter con-
figuration required a simple L-network to
match the 5/8-wave vertical to the
52-ochm coax.* On 80 a small loading coil
was necessary because the vertical was
electrically short at 3.5 MHz,

Operation of the extended vertical on
40 indicated that no increased effective-
ness was apparent as compared with the
quarter-wave vertical. This conclusion was
based on comparison with the 40-meter
sloped dipole. Therefore, if you don’t
plan to use the vertical as a ground plane
on 80, the extended vertical is not worth
the effort.

ground system

Contrary to popular opinion, radials
shorter than one-quarterwave can be
effectively used in a ground plane an-
tenna configuration provided the verticai
radiator is at J/east 1/5 wavelength or
longer. No problem was experienced in
loading the 80-meter vertical against the
40-meter ground system using the L-net-
work. |1 worked a lot of DX on 80 using
this configuration. Some weeks later,
fifteen quarter-wave radials were added to
the system making it a true 80-meter
ground plane. This made a total of fifteen
80-meter radials and ten 40-meter radials.
Reports received from DX stations were
somewhat better, but | am not sure
whether the improvement was due to
increasing the number of radials or adding
fonger radials. It is interesting to note in
Lee's work® that increasing the length of
radials from 1/8 to 1/4 wavelength in-
creases the unattenuated field for a ver-
tical radiator at one mile by 5 millivolts
per mile while doubling the number of



quarterwave radials from 16 to 30 pro-
vides a 12 millivolt per mile increase.
Agreed, we are comparing apples and
oranges, but it is conceivable that an
amateur who is cramped for space may
do nearly as well with thirty 1/8-wave-
length radials as an amateur with fifteen
quarterwave radials.

Quarterwave radials on 80 take up a
lot of room. My attic, only 30 by 70 feet,
necessitated placing the 80-meter radials
on top of the roof. The 80-meter radial
system was connected to the transmission
line and the 40-meter ground system by
an additional number ten wire through
the roof. Fortunately, during DX season
on 80 the nights are long and the days
short; so if you are clever with the
deployment of radials, evening guests will
never be aware of the conglomeration of
wire hanging above their heads. My
gracious wife ailows me to fay out my
radials anytime after we go off of day-
light savings time!

80-meter sloped dipole

Dalton recommends using a 100-foot
tower to support a sloping dipole cut for
3650 kHz. This configuration yields an
included angle of 52° between the an-
tenna and ground, which he says is
optimum for DX. Unfortunately, my
tower is only 70 feet, and by using the
same scheme, the included angle would
decrease to 33°, obviously unacceptable.
Practicality dictated a compromise. | de-
creased the included angle from 52° to
45° and raised the resonant frequency to
3800 kHz. The length of the antenna now
was 123 feet. | stretched 100 feet of it
from the ground to the top of the tower
(at a 45 degree angle) and dangled the
remaining 23 feet down the side of the
tower (secured at the 47-foot level}. This
array worked fine at 3800 kHz but the
swr was very high 100 kHz from the
resonant frequency. It is well known that
the bandwidth characteristics of a folded
dipole can be improved by placing
shorting straps at a distance from the
center of the dipole which is equal to the
velocity factor of the twin lead times half
the length of the dipole.® This worked out

to be about 7.6 feet from the ends of the
antenna on 3800 kHz. Using this con-
figuration, the swr was 2.5 to 1 at the
low edge of the band.

80-meter antenna comparison

Reports received from Europe and
Oceania indicated that the ground plane
has an edge over the sloped dipole al-
though | noticed no difference on the
receiving end. The sloping dipole may be
equal to, or more effective than, the
ground plane if it were erected correctly
utilizing the 100-foot tower.

recommendations

If supporting structures of 100 feet are
not available, try the ground plane for an
effective DX antenna. If a 100-foot struc-
ture is available, try a sloping dipole first,
since the erection effort is small com-
pared with the effort expended in putting
up a ground-plane radiator with its associ-
ated radial system.

Possibly neither configuration is feasi-
ble; if this is the case, the modified
sloping dipole is preferred over an in-
verted vee at 60 feet or less.

if 40- and 80-meter DX capability is
required and only space for one antenna
is available, the 80-meter ground plane/
40-meter 5/8-wave vertical will deliver the
DX even if there is no room for 80-meter
radials. If no 80-meter radials are used,
Joading against earth ground may improve
results. This can be accomplished by
running a number 6 or 8 wire from the
common junction of the 40-meter radial
system and the shield of the transmission
line to the nearest earth ground.
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vhf and uhf

micro-strip monimatch

swr indicator

These two micro-strip
monimatch

swr indicators

cover the complete

frequency range
from 40 to 600 MHz
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Arthur R. Hall, W4CGC, Fairfax, Virginia 22030

This article describes the application of
the micro-strip transmission line tech:
nigue to an old favorite, in-line swi
indicator, the monimatch'. Two models
are described, a vhf model to cover the
frequencies, 40 to 200 MHz, and a uht
model to cover the frequencies, 200 to
600 MHz. The original monimatch and

Construction details of the micro-strip uhf
pickup line.



most of its decendents have been widely
accepted down through the years as one
of the easiest to build and most reliable
of the in-line swr indicators.

As good as most of the monimatch
designs are, they do have an upper fre-
quency limit that prevents most of them
from being reliable at vhf frequencies,
and none seem to function reliably at
uhf.

Actually, | tested the idea of adapting
the micro-strip technique to the original
monimatch design six years ago with a
number of versions being built with good
results. Since then, activity on the vhf
and uhf bands has mushroomed tremen-
dously, particularly on two-meter fm.

Most of the newer two-meter trans-
ceivers are all solid state and can be very
unforgiving if they are used with an
antenna that is not properly matched to
the output circuit. The two micro-strip
swr indicators described here will provide
the means for reliably measuring swr and
relative power in the region of 40 to 600
MHz.

Cross section of the micro-strip trans-
mission line system. Impedance is determined
by the width of the strip, thickness of the
dielectric and dielectric constant.

fig. 1.

J1

theory of operation

Basically, a micro-strip transmission
line is an unbalanced, constant impedance
conductor analogus tao a wire above a
ground plane with a dielectric in between
as depicted in fig. 1. The characteristic
impedance is dependent upon the line
width, the distance of the line above the
ground plane and the dielectric constant
of the printed circuit material. (G-10
material was chosen because of its low
loss factor at these frequencies, its wide
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fig. 2. Circuit of the printed-circuit, micro-strip
swr pickup line, C1 and C2 are Aerovox type
5601 discoidal feedthrough capacitors.

availability and its reasonable cost.}

A second line running parallel to the
conductor line is center tapped to ground
through a 33-ohm carbon resistor. High-
frequency switching diodes rectify the
induced rf voitage (on the pick-up line)
which is then filtered by uhf feedthrough
capacitors (see fig. 2). The pick-up line is
coupled both inductively and capacitively
to the main conductor line as shown in
fig. 3. One half of the pick-up line
samples the power flowing in the center
line in one direction between one diode
and the terminating resistance, the other
half of the line senses the rf power
flowing in the opposite direction between
the other diode and the terminating
resistance.

The upper frequency limit of these swr
indicators is dependent not upon the
microstrip center line, but upon the
pick-up line. It appears that the induct-
ance of the pick-up line from one end, to
the terminating resistance and its dis-
tributed capacitance to the ground plane,
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is the determining factor. One theory of
limitation is that the pick-up line consists
of multiple series inductances with multi-
ple distributed capacitances to ground as
illustrated in fig. 4A.

Another word of caution is in order at
this point. Even though a micro-strip
transmission line is designed very care-
fully to maintain a constant 50-ohm
impedance, discontinuities may occur at

Closeup of the vhf circuit board shows the micro-strip pickup line, diodes and resistors.

Fig. 4A can be approximated as a
simple pi network as in fig. 4B. Since a pi
network is a low pass network, the
cut-off frequency would then be a
function of L2, C1 and C2. Laboratory
measurements of these values correlate
closely to the upper frequency limit of
reliability of both the vhf and uhf swr
indicators.

One important factor often over-
looked in the design and fabrication of
in-line swr indicators is that it must
maintain a constant impedance, exactly
the same as the characteristic impedance
of the line it is measuring. If it does not,
the in-line swr indicator can, itself, cause
a mismatch even though it shows a
perfect match between the generator and
the load.

/777) Wmﬂ?ﬁﬂﬁl*rmmﬁﬂnm) (-nw

fig. 3. Upper operating frequency of swr pickup
line is limited by the distributed capacitance
and inductance of the line (see fig. 4).
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each end of the micro-strip line where it
connects to the coaxial connectors. It is
for this reason that | have chosen to
mount the two coaxial connectors direct-
ly to the micro-strip line. This method of
attachment will maintain a near constant
50-ohm impedance between the coaxial
connector and the line.

PICK-UP LINE w2 o oo

INENNEN
bbb

fig. 4. The distributed capacitance and induc-
tance of the pickup line (A) limit the upper
frequency limit of the swr indicator because
they form the pi-network in (B).

] ce

Laboratory measurements of the in-
herent swr of the two micro-strips using a
General Radio Model 900LB precision
slotted line, is shown in fig. 5. The results
are quite acceptable throughout the use-
ful range of each indicator.

Another important factor in the design
and fabrication of a reliable swr indicator
is that it must be perfectly balanced
between the center of both the conductor
line and the pick-up line — one side must
be a mirror image of the other. This is



most easily achieved using the micro-strip
technique.

construction details
As was pointed out earlier, accuracy of
line width, thickness of dielectric and

they are actually identical except for the
line lengths.™

After the boards have been photo
etched and trimmed to size they should
be drilled using very sharp drills of proper
size at high speed. The two holes that the
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Half-size layout of the vhf printed-circuit board.

dielectric constant must be maintained to
close tolerance for best results. Experi-
ments show that when using G-10 epoxy-
glass material of 1/16 inch thickness, a
line width of .094" £ .002" will provide
the necessary 50-ohm characteristic im-
pedance. The copper-clad should be no
thicker than 1-ounce material to mini-
mize undercutting during the etching
process. Both the vhf and uhf indicators
follow the same construction technique;
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fig. 5. Insertion vswr of the two microstrip swr
indicators.

*Completely cut and drifled G-10 epoxy glass
boards and complete kits are available from
TRI-COM, Inc., 12216 Parklawn Drive, Rock-
ville, Maryland 20852. Either the vhf or the uhf
board is $7.00 and either complete kit is
$13.50. Both prices include air-mail first-class
shipping charges. Maryland residents, please
include the 4% sales tax. Rush orders can be
placed by telephone to 301-770-5585.

center conductors of the connectors pass
through should be beveled on the ground
plane side so that a short does not occur.
This beveling can be done with a
counter-sink tool, or better still, a sheet
metal 0.312-inch drill can be used with an
appropriate pilot drill. The idea is to just
go deep enough to remove the copper
without cutting into the G-10 dielectric.

The two coaxial connectors are stand-
ard UG-290/U BNC units which have
been modified for micro-strip use by
being turned down on a lathe (see fig. 6).
The face of the square flange should be
faced off approximately .010"" to rernove
any imperfections that might exist in the
connector. When facing off the flange,
continue all the way through to the
center conductor, removing the shoulder
boss. Then cut off the center conductor
so that .080" remains. This will yield an
rf connector that can be directly attached
to the micro-strip printed-circuit board.
Attach the modified UG-290/U con-
nectors to the micro-strip board with %"
long, 3-48 machine screws.

080"
e

—{ FACE OFF
010"

STANDARD
UG - 290V

MODIFIED
UG -290/U

fig. 6. Modifying the UG-290/U BNC connector
for use with the micro-strip line.
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The next step is to sweat solder the
two feedthrough capacitors in place. This
operation should be done with a heavy
duty soldering iron with a large tip. Make

testing and calibration

The swr indicators can be tested for
accuracy by inserting each indicator be-
tween an appropriate transmitter of

UHF SWR BRIDGE

Full-size layout of the uhf micro-strip swr bridge.

sure solder flows evenly all around the
capacitor flange.

The soldering of the two center con-
ductors of the modified UG290/U con-
nectors should be done with the same
heavy-duty iron. Use solder sparingly at
these two points. This operation should
be done quickly to reduce chances of
peeling the foil from the board material.
This is not a critical point but care should
be exercised.

Lastly, install the two diodes and
terminating resistor. No special care is
needed here except to keep these com-
ponents perpendicular to the pick-up line.

i ve

51

fig. 7. Complete circuit of the swr indicator,
including the micro-strip pickup line and meter.
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1-watt or more and a known 50-ohm
non-reactive dummy load such as a Bird
Termaline, etc. Most homebrew dummy
loads, when used at vhf and uhf, will be
reactive, thus producing a reflected read-
ing on the indicators. In fact, these
indicators should be accurate enough to
indicate how good your dummy load is at
these frequencies.

| have not made provision for enclos-
ing the indicators in a mini-box, choosing
to let the builder make his own decisions
in this regard. The only word of caution
here would be to keep at least a %-inch
clearance between the rear plane of the
micro-strip and the enclosure. A suggest-
ed schematic including balancing resis-
tors, forward-reflected switch, sensitivity
potentiometer and meter is provided in
fig. 7.

Acknowledgement goes to Mr. David
W. Reynolds, W3QKR, for assisting with
the circuit analysis, and to Mr. John
Gregory, W3ATE, for his assistance in
providing the photo-copy work.

references
1. ”Monimatch,” ARRL Handbook, 1958
edition, page 530.
2. “"Micro-Strip — A New Transmission Techni-
que in the Kilomegacycle Range," Proceedings

of the IRE, December, 1952.
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MONITOR ING
RECEIVER

AF GAIN

monitor receiver

for

RTTY autostart

A stable receiver
for continuous
monitoring of
the RTTY

autostart nets

Bert Kelley, K4EEU, Tampa, Florida 33609

This receiver was built to monitor the
fixed-frequency autostart RTTY nets on
the 80-, 40- and 20-meter amateur bands.
If one RTTY station wants to leave a
message for another, he sends it at a time
when the band is expected to be open
between the two stations. All of the
stations in the net usually leave their
equipment on 24 hours a day, and every-
body copies all the messages transmitted.
Of course, the addressee of a specific
message doesn’t have to be in attendance
to receive a message. When 14.075 MHz is
open, copy is excellent and results in a
nationwide intercom system linking
RTTY enthusiasts. Other nets on other
bands are used for shorter distances.

overview

The equipment required for this type
of operation is not elaborate. Many sta-
tions use ST-4 or ST-6 autostart demodu-
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fig. 1. The fixed frequency monitoring receiver. C1 should be a panel-mounted variable. All the
tuned circuits with the asterisks use the same inductance, all wound on Amidon T-50-2 forms. For
80 meters, the coils are 40 inches of no. 30 enameled wire; for 40 meters they are 29 inches of no.
26 enameled wire; and for 20 meters they are 13 inches of no. 24 enameled wire. Capacitors C2 and
C3 are about 47 pF for 80 meters and are omitted on all other bands. Y1 is 5075 kHz for 20 meters,
Y2is5s5362.5 kHz for 3637.5 kHz monitoring and 1882.5 kHz for monitoring 7117.5 kHz.

lators and Model 15 or Model 28 tele-
printers.l Since only 170-Hz shift is used,
it is necessary to operate close to the
nominal frequency. Frequency precision
and accuracy, therefore, are the most
demanding requirements. Many stations
have secondary-frequency standards and
use quality amateur receivers with crys-
tal-locked permeability-tuned oscillators.

A receiver that is to compete with
such equipment must have good selectiv-
ity, sensitivity and excellent stability. The
best way to get these features is to
solid-state the old reliable super-
heterodyne circuit.

stability

The basic receiver design may be mod-
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ified to fit other applications. The KVG
filter is available in bandwidths that
would be suitable for ssb, slow-scan tele-
vision, 850-Hz shift RTTY or WWV re-
ception. The front panel control provides
a plus or minus 1-kHz tuning range. If a
greater range is needed, a transistor vfo
might be considered at a trade-off in
stability.2

Crystal control is recommended be-
cause, properly compensated, the fre-
quency drift of this receiver is less than
10 Hertz for a 20° ambient temperature
change. To get this kind of stability, itis
necessary to use a reasonably-priced
high-accuracy crystal, specified for a
32-pF circuit capacitance and compensa-
ted for any remaining drift with properly
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selected N750 temperature-compensating
capacitors. | used an International Crystal
HA type crystal in my unit.”

The oscillator is a modified Colpitts
circuit, and the large silver-mica capaci-
tors effectively disconnect the crystal
from the transistor junctions. The more
capacitance that is used here, the better
(up to the point where oscillation ceases).

Inside of the receiver. Antenna input is at lower
left, audio output is at upper left. Bfo crystal is
at right center. The two crystals mounted
adjacent to one another are for 80 and 20
meters.

As might be expected, the 9002.2-kHz
bfo crystal is the most temperature-sensi-
tive component. While temperature
compensating various crystals, | found
that the ordinary garden-variety HC-6/U
crystals drifted about five times more
than the International Crystal HA type
recommended here.

devices

After constructing a few receiver front
ends using transistors and integrated cir-
cuits, it was a pleasant surprise to find
how well the mosfet performed.3 Forget
the broadcast-band rejection filter and
the attenuators in the antenna leads;
mosfets provide plenty of gain without
feedback. Toroid coils in the rf stage
help, too.

The MC1550G IC is an inexpensive
three-transistor array that works well as
an agc controlled i-f amplifier and makes
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a terrific product detector.t The HEP590
is a similar device.4

age

The audio-derived automatic gain con-
trol for the mosfet front end and IC i-f
requires two different voltage levels and
polarities. The mosfet requires a small
negative voltage for agc, but the
MC1550G agc becomes effective only
after voltage rises to 5.1 volts.

After the voltage gain provided by the

2k:10k transformer, and impedance
matching in transistor Q6, the
peak-to-peak voltage at the emitter

measures about 2.3 volts maximum, and
averages about 1 volt. This ac voltage is
rectified and charges a 5-uF capacitor, the
ground end of which is connected to a
5.1-volt reference.

Another emitter follower, Q4, is used
to give high-impedance input and
low-impedance output. The emitter volt-
age follows the charge across the small
capacitor and is used to drive the s-meter
and provide agc to pin 5 of the i-f
amplifier. Rf agc becomes effective after
about two S-units.

audio

There is a variety of audio amplifier
ICs available, but they are not recom-
mended for this receiver because their
high gain is not needed. Also, they
usually will not stand sustained audio
overloads. The transistor audio amplifier
stages used in this receiver have the right
amount of gain, are very rugged, and cost
less than the IC. If 600-ohm output is not
needed, no transformer is required.

construction

The 2N3055 used in the power supply
is a rugged transistor often used in com-

*International Crystal Manufacturing Com-
pany, 10 North Lee, Oklahoma City, Oklahoma
73102. Write to them for their complete
catalog with details on ordering high-accuracy
crystals for your specific frequency and applica-
tion.

tBoth Hal Devices and Circuit Specialists stock
them.



mercial equipment. You can find it sur-
plus for less than $2. | recommend that
you build the power supply and check it
out first. When building the receiver,
work backwards from the audio stages,
checking stages as you go.

The photos show the receiver built on
a 6-7/8 by 5%-inch circuit board mounted
on spacers and inside a 10 by 6 by

Printed-circuit board before etching. Antenna
input is at top left, with mixer to right, and
filter (large black area). Top to bottom on the
right are the i-f, product detector and agc.
Audio is at lower left.

3%-inch minibox. The board is laid out in
a semicircle around the large electrolytic
capacitors.

In these days of kits and commercial
equipment, it takes a special breed of
amateur to build his own receiver. If you
are a builder, and if you need a really
good monitoring receiver, build this one.
You'll like it.

references
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ola Semiconductors, Phoenix, Arizona.
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building
Motran and Motrac

channel elements

Building simple
plug-in crystal board
replacements for
the hard-to-find
Motran and Motrac

channel elements

32 [@ december 1972

Thomas McLaughlin, WB4NEX, St. Petersburg, Florida 33704

Finding channel elements for Motor-
ola’s popular Motrac and Motran fm
transceivers can often be a problem.
Getting crystals for these rigs is refatively
easy, but channel elements are both
scarce and expensive. You can get around
the problem, however, by building your
own receiver and transmit elements.

It is fairly easy to make an oscillator
unit on a perf board and press it into
service as a channel element by connect-
ing it to the proper pins on the radio
circuit board. The general circuit of a
receiver element, fig. 2, consists of a
crystal oscillator and resistor-diode com-

ECG-126
HEP- 1 [
i (RF)
f
Sies Sem 00
NFO MrcA
Sem 6—1}—16 y—
<
3
b
—o(‘aavnsa
fig. 1. Simple recelver oscillator circuit. Pre-

cision grade crystais help to eliminate the need
for the temperature-compensating components
in fig. 1.



pensating network to correct for the
effects of temperature change on the
crystal. The circuitry for the transmitter
element is the same except for the
changes in the collector circuit as noted
later. If you need a receiver element,
build the circuit in fig. 1 and order a
precision grade crystal.

crystais

| have made several elements and
ordered crystals from Sentry cut for
circuit number 5 in their catalog. Each
has tuned to frequency without prob-

, IN3 43 IN343

47k 1300 or
—T—_—%

home-brew oscillator which won't tune
on frequency, pad C1 with a 10-pF 10%
NPQ ceramic disc. This will work if the
frequency is too high. If the crystal is too
low in frequency or if no amount of
padding helps, change C2 from 100-pF
N750 to 75-pF N750 disc ceramic. This
decreases the circuit capacitance enough
to raise the frequency a little. Note that
the new style single oscillator elements
have holes in the circuit board so you can
pad C1 if necessary. The older dual
oscillator elements don’t have this provi-
sion, but C1 is a 5 to 25 pF NPO unit so

- —O

3 (SWITCHED
NEGATIVE)

(+88Vv
REGULATED)

fig. 2. Basic receiver channel element circuit. The text explains about the resistors marked R.

lems. | found that a precision grade
crystal will eliminate most drift problems
even though the homebrew element does
not have the compensating network. You
will certainly stay within 0.001%, which
is close enough for amateur work. This is
exactly the same as buying a used ele-
ment and installing the crystal in it
yourself without adjusting the precision
1% resistors in the compensating network
(fig. 1, labeled R) to eliminate oscillator
drift with temperature change. These
resistors may be anywhere from 9k to
15k depending on the particular charac-
teristics of the crystal involved, and it
really isn't worth the time it would take
to find the correct values unless you have
access to some expensive test equipment.
If you need a transmitter element, build
the circuit in fig. 3. This is exactly the
same as fig. 2 except the collector of Q1
is grounded to pin 3 and the rf is taken
directly from the emitter. Fig. 4 is a guide
to finding the proper pins.

If you have a used element or

it shouldn’t need padding. The new ele-
ments have a 3.5 to 14 pF N300 unit for
C1 which accounts for the padding provi-
sion. Other than this slight difference, the
circuitry for both the old and new types
is the same.

If you have regular elements and are
ordering crystals, it is best to get preci-
sion grade crystals cut for the particular
model of element you are using. Table 1
gives the proper designation for many
elements. If you are ordering crystals for
home-built elements, | would advise spec-
ifying them to be cut for element model

table 1. Motorola channel element designation.

New style single-frequency element

0.0005% 0.0002%
transmitter TLN 1083 TLN 1087
receiver TLN 1081 TLN 1086

Old style two-frequency element (all are
0.0005%)

single freq dual freq
transmitter TLN 1024 TLN 1025
receiver TLLN 1020 TLN 1021
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fig. 3. Transmitter oscilfator circuit.

TLN1081, or if you buy from Sentry,
specify circuit 5 in their catalog. The
crystals should tune without any prob-
lems in the homebrew circuits.

The ersatz elements | made are all on
perf boards, and | mounted them in the
rigs using the pins from an old octal
socket — they just fit on the male pins on
the radio circuit board. If you're desper-
ate or just don’t care, you can even solder
the element right into the radio.

transistors

The transistors in the standard ele-
ments are Motorola type M9190, a house
number only. Since this is a PNP rf type,
HEP-1 works well, but it is no longer
being produced and is not available at all
distributors. HEP-52 works well in trans-
mitter elements, but the output is a little
too low for use in a receiver element
whose output is run right into a tripler
stage, unlike the transmitter exciter.
Sylvania ECG-126 is also a good bet for
either receive or transmit elements be-
cause these are fairly high-output devices.

9@@ QJ

NEW STYLE SINGLE FREQUENCY

+

® 6
O

(r2) (fr2}

OLD STYLE
OUAL FREQUENCY

fig. 4. Bottom view of oid and new Motarola
channel elements shows pin designations.
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There are countless other types which
will work; even some audio types will
have high enough output to be used.

If you have one of the older two-fre-
quency elements which has only one
oscillator board in the can, it can easily
be converted into a functioning two-fre-
quency element if you have a 5 to 25 pF
NPO trimmer and oscillator board out of
an unused element. Likewise, any receiver
element can be changed to a transmitter
element and vice versa. This only requires
connecting the wire from the rf terminal
to the proper transistor lead on the board
and either grounding or ungrounding the
collector as the situation dictates (see fig.

! (RF)

RECEVER
nECEIVER t MULTIPLIER
ELEMENT coit

TRANSMITTER
ELEMENT

fig. 5. Difference in the hookup arrangements
for a receiver element (A) and a transmitter
element (B).

5.). If you haven’t noticed, receiver and
transmitter elements are not interchange-
able.
birdies

Another characteristic of Motracs and
Motrans is that the i-f crystal is usually
8.455 MHz, Motorola part G09. If the
receiver is set up to receive on 146.94
MHz an intermod type birdie will appear
in the receiver. This condition can easily
be eliminated by changing the i-f crystal
to 7.545 MHz, Motorola part G11, availa-
ble either from Motorola, Sentry or Inter-

national.
ham radio
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SAVINGS UP TO 50%
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What better gift for
your amateur friends
than a subscription to
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With our special Holiday Gift Plan
the more you buy the greater your
savings.

You save at least $1.00 on any
subscription, but you can save as
much as $3.50.
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your gift list down in a hurry and
save a lot of money doing it.
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AMECO Code Courses

Improve your code

Carefully prepared 12" 331/3 rpm rec-
ords prepares the user for FCC code
exams. Each record includes a code
course booklet to assist your progress.

JUNIOR CODE COURSE

Preparation for the Novice and Techni-
cian code examinations from start to

8 WPM.
— $3.95

SENIOR CODE COURSE

Everything given in the Junior Code
Course, plus additional lessons to bring
code speed up to 18 WPM,

2 records — $7.50

ADVANCED CODE COURSE

It contains the last twelve lessons of the
Senior Code Course, as well as the FCC-
type code examinations. Speed from 815,
WPM to 18 WPM.

— $3.95

EXTRA CLASS CODE COURSE

Code speed is from 13 WPM to 22 WPM.
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GENERAL CLASS

SUPPLEMENTARY CODE COURSE
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SUPPLEMENTARY CODE COURSE
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for extra class exam.

— $3.95
All prices ppd. U.S.A.
COoOMmye<<<
BOOKS

Greenville, New Hampshire 03048

december 1972 35




monitoring oscillator

The step-by-step
evolution

and modernization
of a very handy

station accessory
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R. W. Gunderson, W2J10, 980 Waring Avenue, Bronx, New York 10469 I

However sophisticated some of our mod-
ern transceivers may be, sometimes they
can benefit from some old tricks. The
monitoring oscillator, for instance, has
been around for decades but it still can
serve very useful functions. ! feel the
modernization of this handy gadget might
be of interest to old-timers who used one
in the 1930's, to newcomers who proba-
bly never heard of the critter and to
experimenters who might enjoy sharing
my adventures in adapting modern com-
ponents to an old circuit.

When you operate your transceiver on
CW, you have a so-called side-tone oscilla-
tor to monitor your sending. However,
you can't monitor your signal as it sounds
to the distant station unless you have an
additional receiver. If something goes
awry while you're on the air — your final
takes off, your frequency shifts suddenly
or the note goes sour — you will never
know about the trouble until the opera-
tor at the other end of the circuit tells
you that something has happened. Fur-
ther, the regulations specify that the
frequency of the station must be mea-
sured by external means other than the
station receiver. When you speak of fre-
quency measurements, you mean the
operating frequency, of course, and the
quality of the emitted signal — since its
frequency will be shifted if ripple appears
in the output or if the stage takes off due
to amplifier instability or loss of excita-
tion.



The side-tone oscillator operates at
just one frequency (usually about 1 kHz).
I like to shift the frequency of the
monitoring oscillator as | operate to
break the monotony. Of course, this is
impossible with the built-in side-tone
generator. Rf-actuated monitors which
derive their dc power from the radiated
energy from the transmitting antenna are
satisfactory. However, they do not check
the quality of the emitted signal as it
sounds to the distant operator.

the monitoring oscillator

In the days when amateur transmitters
employed self-excited oscillators to gener-
ate the carrier frequency, a monitoring
oscillator was an invaluable tuning and
operating aid. The monitor is a simple
oscitlating detector enclosed in a shielded
container. The shielding guarantees that
the signals picked up on this receiver
from the output of your transmitter will
be weak, and will not overload the
monitor. The typical instrument is made
with a minimum of components and is
fitted with plug-in coils to make band
changing easy. My original pre-war moni-
tor was made in a metal lunch box and it
operated from 160 through 20 meters by
means of four properly wound plug-in
coils. The other day | dug it out of the
junk box and modified it by replacing the
1G4 triode oscillating detector tube with
a 3N139 field effect transistor. 've been
using it ever since, and it does such a
good job that | thought the monitor and
its applications might make interesting
reading for other amateurs, newcomer
and old-timer alike.

The circuit for the original monitor as
it was constructed here at W2JIO is
shown in fig. 1. S1 was part of the
“filament lighting’’ type phone jack. You
will note that the earphones are in the
negative (ground)} lead of the detector.
This is done to keep hand capacity effects
to a minimum, improving the frequency
stability. Pickup from the phone cord is
also minimized, and the unit really per-
forms as a weak-signal receiver.

The unit is used to set the amateur
transmitter within an amateur band in the
fotlowing manner: Set the station receiver
inside the amateur band. This may be
checked by means of the receiver's dial
calibration and by listening to other
stations in the particular band of frequen-
cies. Tune the monitor to zero beat with
the receiver frequency by turning on the
receiver bfo and then setting the monitor
to zero beat with the receiver. Disable the
receiver by placing it in the stand-by
position and listen to the monitoring
oscillator. Then tune your transmitter to
give zero beat with the signal in the
oscillating monitor. The transmitter fre-
quency is now set close to the original
frequency tuned in on your station
receiver.

o L)
1

- s
ce I = asv
15v
{ P P

fig. 1. The original monitoring oscillator used a
1G4 triode and plug-in coils to cover 160
through 20 meters. The unit was turned on by a
filament lighting type headphone jack (not
shown here for clarity).

1
00

In the case of a radio-telephone trans-
mitter operating on a-m, the quality of
the carrier may be checked by listening to
a beat note produced between the moni-
tor and the carrier frequency, and then
modulating the transmitter. If the pitch
of the signal varies during modulation,
there is frequency modulation of the a-m
carrier rather than just amplitude modula-
tion. In the case of your CW transmitter,
tune the monitor to give a beat note with
the transmitted signal and monitor the
keying characteristics just as you might
monitor them in a modern receiver. The
overload characteristics of the monitor
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are relatively good because the entire
monitor circuitry is shielded, and the
character of the signal may be judged just
as it appears to the distant receiving
station.

When most amateurs used regenerative
receivers, the monitor was a must in the
operation of a station. Today, however,
the stability of the average communica-
tions receiver is good enough so that the
transmitter may be set directly to the
operating frequency. In the case of
transceivers, there is no problem because
the transmitter is automatically set to the
receiver’s frequency.

board to accomodate the leads for the
fet, and wired it in place of the tube, just
as in the original circuit. The transistor
oscillated right off the bat, and | could
hear the beat note from my transmitter —
the job was finished — or was it?

When | pulled the coil out of the
socket to try the monitor on 20 meters, |
found that the transistor had gone bad. |
had read that you have to be careful with
these insulated gate fets, and | hadn't
been careful. That gate must remain at
ground potential or random charges will
simply burn out the microscopically thin
insulation. | simply connected a one-meg-

fig. 2. The modernized monitoring oscitlator. Coil-winding data on the L1-L.2 plug-in cails is given

in table 1.

modernization

The final, updated schematic of the
monitoring oscillator is shown in fig. 2.
The steps to get to this point, however,
were many. When | dug the old monitor
out of the junk pile, | decided that the
gadget would have to be transistorized.
The tube filament was 1.4 volts at 50
mA, and the B supply was a 45 volt
battery. Both batteries were expensive,
and if | was to use the monitor as much
as 1 expected, batteries would become
costly. My first thought was simply to
replace the 1G4 triode with a field effect
transistor, a type 3N139 which | happen-
ed to have on hand.

I removed the tube socket and set a
small piece of perforated board in its
place — held with the same machine
screws and nuts which held the original
socket. | set four eyelet type terminals in
a square through the perforations in the
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ohm resistor from gate to ground, and
found that | could change the coil with-
out fear of destroying the fet.

| tried the circuit with my surplus
HS33 headphones, which have an im-
pedance of 500 ohms, and decided that
perhaps high-Z phones would give me
slightly more audio to make monitoring
easier. However, upon plugging the
2,000-ohm phones into the unit, | found
that the transistor didn’t oscillate. In fact,
the totai current from the battery had
fallen to practically zero. Somewhere
back in the distant past, | had read that a
source resistance would tend to make the
transistors less critical as to the load, and
that transistors of the same type could be
plugged into the socket and the circuit
performance would be more uniform. A
500-ohm resistance shunted by the usual
0.05-mF disc ceramic capacitor from
source to ground did the trick. | could
now use the circuit with both headsets,



and the output was even higher with the
source resistor in the circuit.

audio stage

With a supply of 9 volts, | found that
the output in the headphones wasn’t
quite what it was with the tube operating
from the 45-volt B battery. Therefore, |
decided that a single grounded-emitter
stage as an audio amplifier following the
oscillating monitor would be a worth-
while addition. This makes a very handy
monitor — one which can now be used to
check for harmonics as was the older
circuit back in the 30's. The original

tabte 1. Coil-winding data for the updated
monitoring oscitlator. All coils are wound on
standard 1%-inch, four prong forms. Each coil
has an approximate frequency ratio of three to
one. Approximate frequency coverage is then:
160 meters from 1.75 to 5.10 MHz, 80 meters
from 3.4 to 10.5 MHz, 40 meters from 7.0 to
21.5 MHz and 20 meters from 12 to 30 MHz.

160 meters L1, 50 t. no. 28 enameled wire
ciosewound; L2, 6 t. no. 28 enam-

eled wire.

L1, 34 t. no. 24 enameled wire,
closewound; L .2, 4 t. no. 24 enam-
eled wire.

80 meters

40 meters L1, 16 t. no. 24 enameled, space

wound to diameter of wire. L2, 3
t. no. 24 enameled wire.

20 meters L1, 6 t. no. 24 enameled space
wound at about twice the wire
diameter. L2, 2 t. no. 24 enamel-
ed wire.

In all cases, L.2 is closewound at the cold end of
L1, in the same direction as L1.

phone jack with the additional filament
switching leaves is still used, although it
was necessary to insulate it from the
chassis because the jack is now in the hot
side of the circuit. As these jacks are
scarce, you might prefer using a plain
jack and simple SPST switch. This switch
and the old bakelite vernier tuning dial
are the only panel controls.

| found that the circuit starts more
readily at the higher frequencies if the
tank circuit is isolated from the gate of

the fet by means of a small coupling
capacitor of about 50 to 100 pF. The
current drain of the oscillator is about 5
mA with the circuit oscillating, and this
current falls to about 2.5 mA when the
circuit falls out of oscillation (as pro-
duced by placing your hand on the tuning
capacitor stator). This effect is just the
opposite of that occurring in a vacuum
tube oscillator and 1 decided to look into
it before completing the design of the
instrument.

As the gate is completely insulated
from the rest of the field effect transistor,
there can be absolutely no rectified dc
flowing from the gate to the source
through the gate leak resistor, R1. There-
fore, there will be no dc voltage devel-
oped across this resistor to provide addi-
tional operating bias during oscillation of
the circuitry. | decided to furnish the
necessary bias by connecting a TN34A
small-signal germanium diode with its
anode to the gate and its cathode ground-
ed.

With a supply of 9 volts applied to the
oscillator drain, the negative voltage is
now about minus 3 volts from gate to
ground. The drain current now decreases
when the circuit oscillates, just as it does
with the vacuum tube oscillator, and the
audio output from the monitor has in-
creased markedly with the introduction
of the diode. It is quite possible that a
higher value of source resistance from the
fet source to ground would enhance the
weak-signal performance of the instru-
ment. However, it is quite satisfactory
with the values shown in the circuit.

The monitor performs very well all the
way from 160 to 10 meters, by inserting
the proper plug-in-coil. It will oscillate at
frequencies higher than 30 megacycles,
although the oscillator stability is rather
poor at these higher frequencies. This
instability is produced by the poor mech-
anical arrangement of components and
the relatively large amount of slip in the
old bakelite vernier dial. However, it is
reasonably satisfactory — good enough
for monitoring my CW.

ham radio
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helically wound

mobile antenna

Improved performance
over a manufactured
whip is claimed for

this antenna design

This article describes a helically wound
whip antenna for mobile operation. The
final design evolved over a period of
about five years. An antenna was desired
that performed better than those avail-
able on the market; tests have indicated
that this objective has been achieved.”

The antenna has flat response at reson-
ance and frequencies above resonance,
with pronounced fall-off at frequencies
below the design frequency.

Design data and construction details
are given to enable you to duplicate the
antenna, either as a single-band design
(1-150 MHz) or as a 4-band amateur
antenna covering 10-80 meters.

Construction procedures, dimensions,
and winding instructions must be follow-
ed explicitly, otherwise the antenna may
not perform as claimed. After you've
built the antenna from the instructions
provided here, then try your own varia-
tions. But it’s important to “‘stick to the
script’’ to start with.

*A copy of the test report is available from
ham radio for $1.00 and a self-addressed
stamped envelope. editor.
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H. L. Booth, ZE6JP, Salisbury, Rhodesia

During the 1964/65 period, | con-
ceived an idea to build a single-band
helically wound whip into a two-band
antenna while also trying to improve the
coupling to space by the production of a
near-sinusoidal current and voltage dis-
tribution over a short antenna. The re-
sults have been very satisfactory.

Having made many single-band helical-
ly wound whips, 1 noticed that a second
resonance was apparent around 18-19
MHz on most antennas, using rod about
3/8 inch in diameter for the dielectric.
While developing the technigue to wind
single-band whips for frequencies from
3.5 to over 100 MHz, trends were noted,
and an antenna for the 40- and 20-meter
bands was attempted. My first attempt,
which was pure luck, was a helically
wound antenna similar to the present
multiband antenna. After rewinding and
making adjustments, the first design was
born. It worked on 40 and 20 meters, so |
tried it on 10. It loaded and worked, but
as this was done during the quiet period
of 10 meters, only local results were
obtained. Finally the antenna was tried
on 15. It worked on that band also.
Subsequent results have been most satis-
factory. Tests on 20 showed 3 dB gain
over a Hustler at a distance of 14,500
miles.

The form factor was a compromise,
producing a near-sinusoidal distribution
of voltage and current similar to that of a
Ya-wave atnenna.

single-band design

Experimentation has resulted in a for-
mula for determining the approximate



ELEC
LENGTH O W ar
PERCENT OF TURNS ™

length of wire for a helically wound
antenna for one frequency. The formula
is at best an approximation as shape,
dielectric rod length, and wire gage affect
the formula. To find the approximate
length of wire for a helically wound whip
for one frequency, use
840

L='F—

where

L = wire length (ft)

F = frequency (MHz)

This formula will result in a little more
wire than required providing the top third
of the antenna length is close-wound. If
less than one-third is close-wound, more
wire will be required; conversely, if more
than a third is close-wound less wire will
be required.

The dielectric rod must be of constant
diameter. Tapered rods will result in a
different configuration than that speci-
fied, which may affect performance.

The rod length represents a quarter
wavelength or 90 electrical degrees.
Divide the rod length into nine sections,
each of which represents 10 electrical
degrees. To find the percentage of turns
required at each 10-degree segment, use
the data in fig. 1.

wire gage and length

Consider now one-third of the rod
length. From fig. 1 note that 71 percent
of the total turns, or wire length, (using a
constant-diameter rod) must occupy that
space. From geometry the rod circumfer-
ence is mD. Therefore, dividing 71 percent
of the wire length by the rod circum-
ference will give the approximate number
of turns to be closewound. From the wire

TOTAL LENGTM OF ANTENNA

e
fe—— cLoSEwoUND —f
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X «©« X & W o w0
BO0% 7%
fig. 1. Diagram showing percentage of wire
turns as a function of antenna length in
electrical degrees. Approximately 70 percent of
the total number of turns must be close-wound
over the top one-third of the antenna.

—| (BOTTOM)

table in the Handbook, find a suitable
gage of enamelled wire. The wire diame-
ter should not be less than 0.028 inch.” If
the wire table gives a size smaller than
0.028 inch, use a larger-diameter rod and
recalculate.

Helically wound mobile whip for 10-80 meters
used by ZEGJP.

Using the formula above, a 3/16-inch-
diameter rod, 18 inches long, was used to
build an antenna for 10 meters. The
antenna was mounted on the car and
tuned. An input of 22 watts was used.
Good reports were received across town,
but after one minute of operation the
antenna was too hot to touch because the
wire gage was too small.

winding procedure

Mark off the rod into 9 sections. It
will be easy to determine the number of
turns in each section as the rod circumfer-
ence is known; also the total length of
wire. Divide the circumference into the
length to obtain the total number of
turns. Divide each section into inches.
Note that a change of turns per inch

*The ARRL Handbook shows this wire
diameter as No. 21 B&S gage. The current-
carrying capacity of No. 21 B&S gage, at 1500
circular mils/ampere, is 0.54 amp. editor.

december 1972 41



exists, section-to-section. Mark each num-
ber of turns in each progressive inch to
accommodate the change of turns per
inch. The winding then will have a con-
stant change in pitch, and no sudden
change of pitch will be obvious. Indelibly

m;“

impedance feed conditions at resonance
are not normally harmonically related;
however, this antenna does have this
property. The resonances occur in the
ham bands, and the feed impedance
allows the antenna to be loaded by the

SECTION

INCHES
TURNS

fig. 2. Winding details for a
4-band amateur antenna. No. 18
AWG enamelled wire is recom-
mended.

mark the position of each turn. Anchor
one end of the wire, then secure the other
end to the “loose-wound” end of the
fiberglass rod and wind on. After com-
pleting the winding lock the top end with
tape, then adjust the turns to smooth out
any uneveness in the winding. Secure the
entire winding with epoxy.

Mount the antenna in its operational
position. Make certain the car has an open
space of at least 20 feet around it. Use a
two-turn loop to ground the bottom end
of the antenna. Couple a gdo to the
two-turn loop. Check the gdo frequency
with an accurately calibrated receiver.
The frequency should initially be lower
than that required. Remove turns from
the close-wound (top) end, turn-by-turn,
until the gdo dips at the low end of the
band. The antenna will load over the
band by adjusting the transmitter tank
circuit.

muitiband design

This is an extension of the single-band
design, but by its size and shape it will
operate satisfactorily on the 40-10 meter
bands. The multiband version behaves
like an hf choke. As frequency is increas-
ed, resonances occur at different fre-
quencies. These resonances are governed
by the antenna shape, wire inductance,
and distributed capacity. The low-
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SECTION WINDING DATA
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conventional mobile pi-section tank cir-
cuit. By adding approximately 60 uH in
series with the antenna base most of the
80-meter band may be covered. Similarly,
the antenna will tune 160 meters with
suitable inductance added at the base.
From band-to-band, the feed-point im-
pedance at resonance varies but is general-
ly between 15-60 ohms. No difficulty has
been experienced when feeding with
RG8/U about 15 feet long. Forget swr so

FIBERGLASS wHIP

1 kv CARTRIDGE FUSE
LOADING
coi.

L.

END OF WINDING

fig. 3. Suggested mounting arrangements. A
shows author's mount, which includes loading
inductance. A simplified version is shown in B.

long as the antenna can be loaded — im-
proving swr adds very little to the radia-
tion. In general, the usual pi section is
adequate, unless in certain manufactured
transceivers the 50-ohm termination is
restricted.



The rod is of fiberglass with a diameter
of % inch, from 8 to 8 ft. 3 in. long. Lay
the rod on a bench or table. Mark off the
turn positions along the rod (fig. 2).
Scratch the marks so they won’t rub off
when winding. Mark off from the top end
as in fig. 2. Wind as previously instructed
and terminate in the same way. Use only
0.040-inch enamelled wire (18 AWG). A
suggested antenna mounting is given in
fig. 3.

tuning

All previous instructions apply except
as follows. Remove turns from the top of
the antenna until it resonates in the low
end of the 40-meter band. Check reson-
ances on the other bands with the gdo.
An increase or decrease in rod diameter
will change the resonant frequency.

Note that after each adjustment of the
antenna a check over the band, on each
band, should be made. A compromise
may be necessary in some cases, but this
was not found to be so in my experi-
ments. While testing, the antenna must be
in its normal operating position. Changing
from mobile to mobile may require some
readjustments. Removing turns from the
top has a profound effect on 40 and a
lesser effect on 15; less still on 20 and 10.

80- and 160-meter operation

The antenna may be used for the two
lower amateur bands by adding a suitable
loading coil. The antenna should be

fig. 4. Loop with coax plug can be coupled to
grid-dip illator to check r nt frequency

of the antenna.

resonated, as before, at the lowest fre-
quency of the band you intend to use.
Again, check loading across the entire
band. The antenna should take power if
your transmitter output circuit is not too
restricted.

conclusion

| am informed by ZS6U that he has
designed a 40, 20 and 15-meter single
section, which screws onto a Hustler in
place of the loading coil. Changes of wire
gage are used for this antenna, but details

Close-up of ZEGJP's mount. Details are shown
in fig. 3.

are not available. Performance is at least
equal to the single-band arrangements.

Additional resonances have been noted
but no attempts have been made to use
them. Typical resonances are (in MHz):
3.62, 7.05, 14.2, 21.1, 28.28, 31.8,
37.42, 445, 56, 67, etc. | don't know
what the polarization really is, except it is
mainly vertical by response on vhf. There
is less decrease in signal strength when the
antenna is moved from vertical than that
measured from a base-loaded vertical an-
tenna under the same conditions.

It's nice to change bands inside the
mobile simply by reloading or by switch-
ing a relay to remove the short across the
80-meter coil.

ham radio
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For the most powerful antennas under the sun

v REPEATER

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. 1.5:1 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 1.5:1. 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 1.5:1. 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 1.5:1.
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 1.5:1. 52
ohm feedpoint. Extra-strength heavy wall commercial alumi-

num tubing.
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simplified

autostart and antispace

for your ST-5

This simple circuit
can be easily added
to your ST-5

RTTY demodulator
to provide both
autostart and

antispace operation
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Joseph M. Hood, K2YAH, 67 Mountain Ash Drive, Rochester, New York

It wasn't long after getting my teletype
station operating that | became annoyed
at having to constantly switch my tele-
printer off, on and into mark when
tuning or following a transmission. Before
getting the teletype on the air the con-
cept of autostart and antispace circuitry
seemed to be a luxury that | could do
without. However, after a few days of
operating, it fast became a necessity. So
began the search for suitabie circuitry
that would put an end to my switch-
throwing frenzy.

| use an ST-5 terminal unit, fathered
by WGFFC, which has been described
sufficiently in previous articles. Autostart
and antispace circuitry for the ST-b has
been also described previously, but every
circuit which | happened upon seemed
much too complex for the task at hand.
So | decided to come up with something
on my own — a simplified autostart, anti-
space (SAA) circuit.

Both autostart and antispace functions
require a level-sensing device with a fairly
high input impedance and good current
handling capability in its output stage.
After a short perusal through the integrat-
ed circuits catalogs | came across the
Amperex  TAA5B60 fevel detector
Schmidt trigger. Its characteristics include



high input impedance, low power require-
ments and high output current control, It
looked like just the thing for a startona
simple autostart and antispace circuit.

autostart operation

The TAASBB0 is a four-terminal device
and its operation is straightforward. A

ANTISPACE

supply voltage of 2.5 to 4.5 volts is
connected to pin 3, and pin 4 is connect-
ed to return. If the input signal applied
between pins 2 and 4 is above the circuit
trip point {between 1 and 1.5 volts) the
output transistor will be off, and the pin
1 to pin 4 output path is open circuited.
However, aonce the input fevel drops
below the circuit trip point, the output
transistor in the TAABGO is biased on,
and the pin 1 to pin 4 path will pass up to
50 mA of current.

This level-detecting feature of the

TAABBO is used to detect the presence of
a signal for the front-end portion of the
autostart circuitry. However, to complete
the circuit it is necessary to build a
time-delay network for use in the tele-
printer on-off control portion of the
autostart circuit and in the antispace
circuitry. Again, the TAABB0 is simple to

BOTTOM
TAA 560

‘g TR RELAY

fig. 1. Camplete diagram of the simple autostart, antispace circuit for the ST-5 RTTY demodulator.
K1 is a 6-Vdc relay, spst.

use. A time delay may be had by using an
RC network in association with the
TAABBD input circuit. The capacitor is
tied directly across the input of the
TAABB0 and is charged through a series
resistor.

When a dc level is applied to the free
end of the charging resistor the circuit
waits until the capacitor is charged to the
trip point of the TAASB0 before chang-
ing state. The resistor-capacitor time con-
stant determines the resultant delay. If a
different turn-on versus turn-off delay is
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required, a diode can be used to switch a
resistor into or out of the charge or
discharge path, as required.

With the level detector and time delay
functions in mind, let’s look at the total
circuit operation by referring to fig. 1.
Start with the autostart portion of the
circuit.

fig. 2. Power supply for the autostart, antispace
circuit is connected to the ST-5 power supply
(see fig. 3).

The obvious place to detect signal
presence or absence is the output of the
ST-5 meter amplifier at point A. The
autostart input (using high impedances to
minimize circuit loading) is connected
here. With R2 properly adjusted, U1 will
be off when a signal {(+b V or so) is
present at point A and on when no signal
(+2.5 V or so) is present at point A. If
signal is present and U1 is off, Q1 is
biased on, causing Q5 and Q2 to be
biased off. When Qb is off it allows the
loop transistor in the ST-5 to control the
printer magnets. When Q5 is on, the
machine is focked in mark regardless of
the ST-5 output state.

Now, back to Q2. When Q2 gets biased
off by Q1 going on, capacitor C2 begins
to charge through R6 and CR2. When the
voltage across C2 reaches the trip point of
U2 (about 3 seconds delay}, U2 goes off,
causing Q3 and then K1 to switch on,
which turns the power on to the printer.

After loss of signal U1 goes on, causing
Q1 to go off, which biases Q5 and Q2 on.
With Q5 on the printer is locked in mark.
When Q2 goes on capacitor C2 discharges
through R7 and Q2. After a delay of
about 30 seconds C2 is discharged below
the U2 trip point, causing it to go on,
which biases Q3 off, subsequently turning
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K1 and the teleprinter off. Diode CR3
merely protects Q3 from the voltage
spike created in switching the inductive
relay coil.

antispace operation

Now, how about antispace? Here you
must sense the presence of a space con-
dition, and after a short time delay, cause
the machine to be set to mark even
though the space signal persists. If you
look at the output of the slicer in the
ST-6 (point B in fig. 1) you will note that
in space it is in negative saturation or at
about — 12 volts. This causes transistor
Q4 to go off which starts C3 charging
through R11 and R12.

When the voltage across C2 reaches the
trip point of U3, its output opens, caus-
ing Q5 to turn on, placing the machine in
mark. The time delay set by the C3
charging circuit time constant (adjusted
by R12) must be long enough to allow
normal RTTY copy, but short enough to
prevent annoying signals from causing the
machine to run open.

Diode CR5 provides a low-impedance,
fast discharge path for C3 to reset U3
immediately when a mark signal (+12V}
reappears at point B. Diode CR4 merely
protects the base-emitter junction of Q4
from breakdown due to the presence of
the -12 volts at point B in the space
signal condition. Diodes CR1 and CR6
allow the outputs of the autostart and
antispace circuitry to be ORed into Qb so
that either can control Q5 without affect-
ing the other circuits’ output state. Again,
since R10 is high, loading of the ST-5
circuitry is negligible.

construction

As far as construction goes, just about
anything will do. | used a 3- by 5-inch
perforated board with stake terminals and
had room to spare. An etched board or
any other construction technique is satis-
factory. Circuit layout is not critical, Be-
ware of mistakes in connections to Q5
since its base connections are different
than you might expect.

After you have constructed your SAA,



some circuit setup will be required. The
autostart input potentiometer should be
set to produce about 1.5 to 1.6 volts at
pin 2 of U1 with a mark or space signal
peaked in the ST-6. Check to make sure
that the circuit is operating by observing
the voltage at the collector of Q1, with
the antispace circuit disabled (S2 closed).

87-5
ST-86 SLICER

METER
AMPLIFIER

¥

should be set so that no spikes appear at
the output when receiving a normal tele-
type signal. However, if you don’t own an
oscilloscope, merely set the delay long
enough to get good printout. The adjust-
ment is not critical once you’'ve allowed
enough time in the delay for normal
teletype.

LOOP

fig. 3. Connection points for the autostart, antispace circuit in the original ST-5 demodulator circuit.

As a space is tuned into the ST-5 space
filter the machine loop should remain in
mark until the signal goes above the trip
point of U1. When this occurs, Q1 should
switch off (about 1.5 to 2.0 V at its
collector), K1 should then close after
about 3 seconds of delay, and the ma-
chine should start and run open.

You will note that there is a slight
hysteresis in the autostart circuit — the
trip point to turn on is higher than the
drop-out trip point. This, however, is no
disadvantage since it prevents noise from
initially triggering the autostart, but, once
a signal trips it, the hysteresis acts to keep
the printer functioning during signal
fading.

setup

Setting up the antispace requires that
the 100k potentiometer R12 be adjusted
to provide a delay that will allow good
copy, but is short enough to prevent an
extended space condition from causing
the machine to run open. This control is
best adjusted by using an oscilloscope to
look at the output of U3. The time delay

Switches S1 and S2 were added to
allow the operator to disable the auto-
start and antispace functions if desired.
The base of O2 is also switched to ground
during transmit to keep the autostart
from turning the teleprinter off while
transmitting. A most embarassing situ-
ation!

Don’t try to operate the circuit from
the zener-regulated, ST-5 supply. The
additional loading will cause its output
voltage to drop to an unacceptable level.
Use the power supply connections shown
in the diagram and you'll have no trouble.
The ST-5 power transformer will easily
handle the additional load.

That's the SAA. It has certainly made
my RTTY operation less frantic and more
enjoyable. Your new ST-b and SAA may
not equal an ST-6 but it comes
close ... say, an ST-5.8?

reference
1. irv Hoff, W6FFC, “Mainline ST-5 RTTY
Demodulator,” ham radio, September, 1970,
page 14.
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the Incomparable CX7A by
D s1gr13//ore

CX7A CT-1500
Features: Specifications:

« RELIABILITY IS NOW standard equipment. + SENSITIVITY: Better than 10db signal-plus-
Every CX7A "burnt-in" and cycled more than noise-to-ratio for .25 microvolts at 28 MHZ.
96 hours. + SELECTIVITY: 2.4 KHZ @—6db, 1.8:1 (6:60db)

« QUALITY-PLUS. Every component is instru- shape factor. (16 pole crystal lattice Filters)
ment grade. American-made, and individually optional:
tested. « CW-300 and 400 HZ. FSK-1200 HZ.

« ALL MODES 10 thru 160 meters in full 1 MHZ

" CARRIER and unwanted sideband suppression.
bands with overlaps. Minimum 60db.

BROAD-BAND TUNING. Instant band changes IMAGE and IF REJECTION: more than 60db.

without tuning.
POWER LEVEL: 30 .e.p. '
TRUE BREAKIN CW with T/R switching. s oty CroLn 1000 Nexthy: Pl R

IF SHIFT — deluxe QRM slicer. POWER AMPLIFIER: 8072 final completely

+ PRE-IF NOISE-BLANKER that really works. broad-banded driver and final. 150 watts con-

« RF ENVELOPE CLIPPING — sounds like a Kw. tinuous dissipation rating.

« TWO VFO'S transceiver Plus receiver. CX7A- DELUXE INTEGRATED STATION $2395

« BUILT-IN: Spotter, FSK shift, transmit offset, Still top-of-the-line. Now greater quality and
wattmeter, SWR meter, electronic CW Keyer. reliability than ever before.

D S/0r73//0/7€ now presents the most complete
line of State-of-the-Art Equipment ever offered the Amateur. Available
very soon from PAYNE RADIO.

CX-10 INTEGRATED STATION . . .. $1795
Single VFO, PS-10 required, optional plugm Keyer.

CR-1200 STATE-OF-THE-ART RECEIVER $1095
Single VFO, L.F. Shift, noise blanker, high sensitivity — selectivity.

CT-1500 STATE-OF-THE-ART TRANSMITTER $1450

Single VFO, 300 watts, PS-10 required, RF clipping, broadband
tuning, keyer.

CR-1500- SPECIAL APPLICATION RECEIVER ; $1650

Two VFO'S included.

PS-10 A/C . S R i $210

PS-10 D/C " ; $210

EV-10 VFO for CX-10 s R $225

SC-10 STATION CONSOLE : $350

CX-2X TWO METER TRANSVERTER : ... 5460

CX-6X SIX METER TRANSVERTER = $460
Phone/write DON PAYNE, K4ID, for a brochure, personalized service and a KING-SIZE trade-in
on any gear you have — one piece — or the whole station. A small deposit will hold any

new piece of signal/one for you until delivery. Exports are our specialty.

PAYNE RADIO

Box 525
Springfield, Tenn. 37172

Phone Phone
Six Days (615) 384.5573 Nites-Sundays (615) 384.5643
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Payne Radio Presents the Incomparable

ALPHA T7 . EP

The “77" is the finest Amplifier of its type ever offered for Amateur, Commercial, and
Military Service. It is rated at 3000 watts PEP continuous-duty for Commercial and Military
Service. It's a cool, quiet loafer at 2000 watts PEP.

[[1 New Eimac 8877/3CX1500A7 air-cooled grounded-grid triode [(1 4000 volts on plate [ 1500
watts plate dissipation [1 1500 watts continuous-duty transformer — tape-wound core of grain-
oriented steel — cuts size and weight by 409% [ Vacuum-variable tuning capacitor [ 25 mfd
oil-filled filter capacitor [] Vacuum relays that don't “clank’ — ultra-quiet, instant T/R switching
[1 6000 volt-20 Amp bandswitch [ Battleship construction — 14" Aluminum sides [ Elec-
trical and mechanical safety interlocks [[] Complete metering by two 314" taut-band quality me-
ters — including 0-5000 direct reading RF wattmeter [1 ALC-adjustable threshold [1120/240
volts 50/60Hz, 3 wire, single-phase [] MIL-SPEC BLOWER — centrifugal, ball-bearing, low-speed,
ultra-quiet — thermostatically controlled [] Desktop Cabinet — completely self-contained
1 9% x 17 x 18 inches — 70 |bs. net — S0 Ibs. shipping [] Grid over current relay "Kicks-out"
if under loaded or overdriven. Protects tube, input circuit — a warning when 'flat-topping" occurs.
[] Provision for full electronic break-in with exciters.

Its perfection for $1795. Available for immediate delivery.

SPECIAL INTRODUCTORY OFFER
PREPAID AIR-FREIGHT SHIPMENT WORLD-WIDE

If you want to move up to the finest, the “77", phone/write Don Payne, K4ID, for
a brochure, Alpha 77 operating experience, and a top trade-in on any gear you have — one
piece — or the whole station. Exports are our specialty.

manufactured by

EHRHORN TECHNOLOGICAL OPERATIONS INC.
Brooksville, Florida 33512

distributed by

PAYNE RADIO

Phone Box 525 Phone
ix d 3 2 Nights-Sundays
m;} el IO Springfield, Tenn. 37172 &15) 2840643
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a single-element

DX antenna

Almost unknown,

the half-wave vertical
can out-perform

the popular
ground-plane and

quarter-wave verticals
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B.H. Brunemeier, VQ9N, c/o 944 East Cardinal Drive, Sunnyvale, Californialll

| have spent many vears in Asia. In the
Asian context, DX usually means 20- to
100-watts input on CW. A rotary beam is
almost a curiosity on the CW bands as the
overwhelming majority of CW DX chasers
here are using a single-element wire dipole
or a simple ground-plane vertical. One
element, properly erected and matched,
however, can produce some astonishing
results.

The quarter-wave vertical, or ground
plane, is too well known to require an
exhaustive description. It is traditionally
accepted as a very simple, and yet effec-
tive, DX antenna. However, it does have
some disadvantages that are worth con-
sidering. The greatest disadvantage is its
characteristic inefficiency. It is fed at a
low-impedance point with a relatively
high rf current. For every ampere flowing
in the vertical portion producing useful
radiation, there is also an ampere flowing
in the ground screen. This ground-current
ampere produces no useful radiation, but
does account for some very significant
power losses.

Most amateurs using this antenna con-
tent themselves with a ground screen of
four wires, little realizing how much of



their rf power is simply warming the
wires and contributing nothing to the
outgoing signal. The same disadvantage
applies to receiving as inefficiency in the
ground system saps the incoming signal to
the same degree. Yet another disadvan-
tage is that the quarter-wave antenna just
isnt very tall and doesn’t have nearly the
receiving capture area of a full dipole
which is twice as long.

half-wave advantages

From my personal observation on the
air, l've noted that the full half-wave
vertical is unknown around the world. |
have never yet contacted another station
using one. This is indeed a mystery. The
half-wave vertical has several distinct ad-
vantages which make it much more
attractive than the gquarter-wave. Because
it is a full resonant half wave, and twice
as tall, it is that much better for receiving.
Its base impedance is much higher than
the quarter wave, and this contributes to
high efficiency. A simple example will
clarify this point.

Feeding 100 watts of rf into a
quarter-wave vertical with a nominal base
impedance of 50 ohms would produce a
current of 1.4 rf amperes. A full half-
wave vertical made of typical tubing
would have a nominal base impedance of
900 ohms.

| ANTENNA
BASE

INSWATED SWITCH
20-GHM O INSULTER Y
caax

fig. 1. Switching method to use a 34-foot
vertical as a half wave on 20 meters and a
quarter wave on 40 meters.

Feeding 100 watts of rf into this
impedance would produce a current of
0.33 rf amperes. Because the current
flowing into the ground screen is the
same as that which flows into the an-

tenna, the quarter wave system would
have 4.25 times more ground current
than the half-wave system. The losses in
the ground screen are the product of I2R
(where | is rf current and R is ground
losses), and assuming the same ground
screen for both antennas, the power

7/8" COPPER PIPE

PasTIc Box _ _ _

LOCKING
SCREW

BASE INSULATOR
172" FIBERGLASS ROD

fig. 2. The antenna matching unit. The coil is
10 turns, no. 10 AWG wire, 1%2-in. diameter
and 1%-in. long. The capacitor is 100-pF
maximum.

losses in the quarter-wave system would
be eighteen times higher than in the
half-wave system!

Another advantage to the half-wave
system is that it has a theoretical gain of
about 2 dB over the guarter wave, and
concentrates that gain at a slightly lower
angle above the horizon. With all these
advantages to recommend the half-wave
vertical, | can‘t help wondering why
DXers around the world aren’t using it. Is
the 900-ohm base impedance the prob-
lem? It need not be. A simple coil and
capacitor matching network takes care of
that quite easily.

construction

Fig. 3 shows a half-wave vertical now
in use at VQIN. The material used is
copper tubing, 7/8-inch outside diameter.
It is a standard plumber’s stock item on
this island. Aluminum tubing is un-
available here. Note that the length is
only 31 feet, rather than 34 feet, which
would be a resonant half wave for
20-meter operation,

The reason for this shortage was pure-
ly economic. | bought one new 20-foot
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length. It was so expensive | didn’t feel
like buying another whole length to cut
up. A scrap 11-foot length of 5/8-inch
diameter was on hand, so | spliced the
two to create a 31-foot vertical. The logic
was that 0.45 wavelength is so close to
full resonance, that it would give essen-
tially the same performance. This logic
has proven valid in practice. Also, the

supporting insulators contribute some
capacitive loading, which would tend
to make the antenna a little taller
electrically.

The most difficult part of the project
was erecting the vertical. Copper is a very
soft metal and cannot support its own
weight in such a length, let alone the
weight of guys and insulators. During my
first three attempts at erecting it, my
copper column suddenly became a folded
dipole in the middle. This wasn’t quite
what | had in mind!

On the fourth attempt | enlisted a few
extra helpers. Two pulled on the upper
guys, one walked up under it and the
fourth pushed at the top with a long
woaoden pushing prop. The fourth at-
tempt was successful, though the copper
column sustained some permanent stand-
ing waves along its fength, created by the
earlier collapses. A vertical made of
1-inch galvanized water pipe would be
much easier to set up than the copper
tubing | used.

The base matching coil is made of
number 10 AWG copper wire (see fig. 2).
it is wound on a form and then slipped
off to make an airwound coil with a
1%-inch diameter. The original coil was
made with 15 turns, close spaced. The
finished coif should be spread just enough
so that adjacent turns don’t short to-
gether. The matching capacitor is an APC
air padder, 100-pF maximum. This plate
spacing is adequate for rf powers up to
200 watts, which would put about 600
peak volts across the capacitor.

tuning

The matching process is a simple
matter of trial and error that can be
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accomplished in minutes. Insert a reflect-
ed power meter or swr bridge in the line
at the transmitter end and apply enough
power to give some meter deflection.
Begin with the full coil in the circuit, and
turn the capacitor through its range. If no
dipping trend is noted on the meter,
remove one coil turn and repeat the
process.

31 10 TOP
{é kY 1 ET 578"
[*oPPER PIPE
25'
120
VERTICAL IS GUYED
THREE WAYS
NO.14_GALVANIZED
FENCE WIRE
15"
20FT 778"
ICOPPER PIPE

STRAIN
INSULATOR

BASE t
INSULATOR

e

— ]

fig. 3. Overview of the 20-meter haif-wave
vertical. Although copper is used here, many
different types of tubing could be used for the
radiator.

Because the matching is quite critical,
you won't see much of a meter null untii
you reach a point about two turns from
the optimum one. Then the meter starts
going down fast, and on the proper turn
it can be nulled right down to zero with
the capacitor. That's all there is to it.

| did my matching at 14.175 MHz, and
got an swr of 1:1. The antenna response
is so broad that at 14.000 and 14.350
MHz it rose to only 1.05! When the
matching was finished, | had ten active
turns in the circuit, which gave a coil
length of 1% inches. The unused turns
were then snipped off and discarded. The



capacitor was meshed to about 60-pF.

The proof of the pudding is in the
signal reports. Corrugated metal roofs are
almost the standard in Asia, but | went
one better. My roof is corrugated alumi-
num, and almost level at that. A more
ideal rf ground can hardly be imagined,
although galvanized iron roofing does
very well too. A number of tests were run
on DX paths in excess of 4,000 miles to
evaluate this half-wave vertical antenna in
relation to other more familiar types.

| compared the half wave with the
two-element quad at VQ9R and the
standard quarter-wave vertical at VQ9DM
(also using an almost-level aluminum roof
for a ground plane). Allowing for the
difficulty of taking accurate signal read-
ings over a long path with fading, season-
ed operators at the other end of the
circuit gave the quad about a 6-dB advan-
tage over the half-wave vertical.

Some of you may find it hard to
believe that a single vertical element
could deliver a signal only one S-unit
below the popular two-element quad.
Comparing the half-wave vertical to the
quarter wave vertical, it was found that
the half wave was considerably better. In
the case at hand, the aluminum roofing rf
ground plane was practically lossless for
both vertical antennas.

Finally, the half-wave vertical was
compared to a regular half-wave hori-
zontal wire dipole at about the same
elevation. The vertical beat the horizontal
dipole by a considerable margin in any
direction. So then, low-budget DXers of
the world, take heart! Now's the time to
pull down those wire dipoles and start
standing half waves on end. At VQON, |
run only 35 watts input on CW, and |
work the world with this antenna. Where
a level metal roof is not available, a
ground plane of wires can come close to
the same performance. An increase of
signal performance over a wire dipole is
very effective. Can any one imagine a
simpler way to achieve so much DX gain
for so little investment?

ham radio

TROPICAL
HAMBOREE

AND
SOUTHEASTERN
ARRL CONVENTION

JANUARY 20-21, 1973
MIAMI, FLORIDA
L] L] L]
TAKE A BREAK FROM WINTER
FOR SOME FUN IN THE SUN!

Manufacturers' exhibits

Giant in-door flea market

DX and QSL Manager booth
ARRL Forum with late info from
Board Meeting

e YL/XYL program & much more
. L] L]

Combine it with a flight to VP7
for a glorious vacation!

ADVANCED CONVENTION
REGISTRATION—-$1.00

Convention Hotel Rates
$14 single - $18 double
(No advance deposit but reserve
by January 15)

More info? Write:

DADE RADIO CLUB
P. 0. Box 73, B.A.
Miami, Florida 33152

december 1972 55




EVEN SANTA SHOpf‘_:--_;I.;-'
AT
SPECTRONICS

56 december 1972



plus other specials also to numerous to mention

If you've wanted to try 2 meter FM, but didn't want to invest a lot of money doing
it, now is the time to get your feet wet. From now until December 30 you can do
just that. During this period you can buy 2 Motorola T43 series radios for our
normal single unit price of $85.00 plus shipping. These radios are 25-30 watts
output, 6/12v vibrator powered and easily convertable to 2 meters. Both units
come complete with head, cable, mic, speaker and housing. You can use one unit
for your mobile and convert the other to AC or find a friend who would like to get
on FM with you and share the cost.

For those of you who are already on 2 meter FM our 2 for 1 sale has something
in it for you also. If you've wanted to try the other popular FM bands, 6 & 10 and
UHF, but were hesitant to spend big money doing it now is the time to give it a
try. During this sale we will also offer 2 for 1 on all lo band and UHF completely
tube type mobile radios in our 1972 catalog. You can even pick one lo band and
one UHF unit and pay for the higher priced of the two plus shipping.

As usual sale limited to li d for t use only. Due to fantastic

discount offered, no club discounts will -pply Many units in short supply so don't

wait. We will be glad to send catalog on request to help you select your radio and
take advantage of such savings.

We realize that a few people will think we're crazy for making such a fantastic
deal on FM equipment, but then we're not called the FM PEOPLE for nothmg

1009 Garfield St.
Qak Park, lll. 60304
Area Code 312-848-6778

Tues. — Thurs. 9:30-6:00 Fri. 9:30-8:00 Sat. 9:30-3: 00 CIosed Sun., Mon.. and Holidays
INQUIRIES WITHOUT ZIP CODE OR CALL LETTERS . . . NO ANSWER
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circuits and
techniques
ed noll, W3rQJ

antenna tuners

Radio amateurs in the United States and,
in other parts of the world too, have
developed a 50 to 70 ohm transmitter
and 50 to 70 ohm antenna syndrome;
manufacturers of amateur equipment
have contracted the same ailment. Anten-
na experimenters, who probably dom-
inate ham experimentation today, have
complained for years about the lack of
versatility in the output system of mod-
ern amateur transmitters. Their conten-
tion is, especially at exciter power levels,
that a variety of output impedances could
be made available economically and with
{ittle additional space at least up to 600
or 800 ohms. In fact, the transmitter with
a little more versatility and a built-in swr
meter and tuner might well become a
very popular model.
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The usual antenna experimenter pre-
fers to work at low-power level because it
is easier to obtain more conclusive results.
This is not a factor that should preclude
installation of more versatility in the
output systems of high-powered trans-
mitters as well, although it is true that
cost and space factors are more signifi-
cant for high-powered output systems.

enter the tuner

The antenna tuner unit (atu) provides
the matching capability that the trans-
mitter lacks, fig. 1. Its principal duty is to
see that the transmitter output is match-
ed regardless of the impedance conditions
at the transmission line input. If the
transmitter is made to see a proper load,
it operates in an efficient and normal
manner. A second fine advantage of most
tuners is that they block harmonics and
other spurious signals from the antenna
system. This advantage holds up even
when using an antenna system that can be
matched directly to the transmitter.

It also is important to know what an
antenna tuner does not do. It does not
alter the standing wave ratio (swr), reduce
attenuation or otherwise improve opera-
ting conditions on the transmission line
connected between the tuner and the
antenna proper. It does not improve the
operating performance of the antenna.
What it does do is permit you to match
the transmitter to an antenna system
regardless of the impedance conditions
reflected to the input side of the trans-
mission line and the other variables,
serious or not so serious, that may be
inherent in the antenna arrangement. An
example demonstrates the above state-
ments.



Let us assume a peak performance,
narrow-band antenna is designed to oper-
ate over 100 kHz of the 40-meter band.
This antenna system has been designed to
permit a direct match to the transmitter
output. Except for the reduction of
spurious frequencies, an atu would be of
little benefit in operating over this
100-kHz span.

ANTENNA
— —

. ‘H'*
[TRANSMITTER\» "‘J}?&?i ,J
e .

fig. 1. The antenna tuning unit on the trans-
mitter side of the transmission line.

Off of the antenna system bandpass,
impedance conditions would become un-
favorable and a safe direct match would
no longer be possible. Now the insertion
of an atu permits the matching of the
antenna system to the transmitter. Al-
though antenna performance and line
conditions are not improved by the pre-
sence of the atu, at least the antenna
system can be loaded by the transmitter.
In many situations the performance of
the antenna system would not be notice-
ably different in practical communica-
tions than if the antenna were recut to
this new operating resonant frequency.

Usually the impedance conditions of
the above antenna resonated on 40
meters become intolerable for direct
matching on 20 meters. Here again an atu
of suitable design would permit you to
match the transmitter to the antenna
system. A least you would be able to load
the antenna on 20 even though the
presence of the atu does not improve the
line or antenna performance on that
band.

An atu is a marvel in an emergency
situation and when multi-band operation
is desired in a location where only a single
antenna can be strung. You can at least
load up the hunk of wire to obtain
mediocre to good performance on a
number of bands.

In summary, the atu:
Provides proper transmitter loading.

Provides harmonic and spurious signal
rejection.

Permits you to accommodate an an-
tenna that has a resonant impedance
other than 50-70 ohms.

Permits you to accommodate the
impedance of a broad-band, non-
resonant antenna when its impedance
is other than 50-70 ohms.

Permits you to load an antenna off of
its resonant frequency on a given
band.

Permits you to load an antenna on a
band for which the antenna was not
designed.

Does not change line conditions and
Swr.

Does not change antenna performance.

line considerations

Line factors are a consideration when
using an atu at high power level. The atu
does not change the line attenuation, and
line attenuation does increase with the
standing-wave ratio. If the line is espe-
cially lang, the swr high and the attenua-
tion per foot high, you may lose consider-
able power on the line even though the
transmitter is matched properly.

ANTENNA

‘77 N - LINF - —!
’"ffjf’f’" T

fig. 2. The remote antenna tuning unit between
the antenna and the transmission line.

The power handling capability of the
line is important. A high swr means
voltage loops become very high on modu-
lation crests. The rating of the line must
be such that it will not break down on
peaks. The higher the operating frequen-
cy the more important becomes the loss
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consideration because of the increase in
line attenuation with frequency.

ratu

An antenna tuning unit can be made
to accommodate the transmission line as
a part of a matched system by locating
the tuning unit between the antenna and

ANTENNA

LINE
TRANSMITTER TUNER DETEC-

LAMPCORD

]

Q_

INDICATOR

fig. 3. A remote indicator helps in adjusting the
antenna tuner,

the far end of the transmission line, fig. 2.
Minimum line attenuation and the lowest
possible standing-wave ratio are now ob-
tainable, provided the impedance of the
transmission line matches the impedance
of the transmitter. The remote antenna
tuning unit (ratu) now matches the far
end of the transmission line (same im-
pedance as transmitter) to the antenna.
This is the technique used by broadcast
and other commercial transmitters that
operate at a high power level.

Seldom necessary in amateur radio
applications, it is employed to best ad-
vantage only when the transmission line is
exceptionally long and high power is to
be handled. However, it is sometimes a
convenient way of matching the very low
resistance and high reactance of a short
160-meter antenna. When you do wish to
reduce line loss to a minimum and
your transmission line is not the best in
terms of minimum attenuation this
arrangement is worthy of consideration.

how to tune a tuner

A critical transmitter can be damaged
by reflecting an improper load from the
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tuner. Initial adjustments must be made
at low power.

Tuners come equipped with various
means of band setting — plug-in coils,
switched coils or switched capacitors.
Regardless of the method, set the atu to
the proper operating band. In adjusting a
tuner try to maintain as low an swr
reading as possible with the transmitter
operating at low power. Usually you will
have to jocky back and forth between the
tuning and matching controls of the tuner
to find the very least swr. In almost all
practical applications this is all that is
necessary in finding a true setting and
minimum swr. As the power level is
increased touch-up adjustments are usu-
ally necessary. Keep records of proper
settings so you can return to them after
changing frequencies. In most situations
it is as simple as that.

false loading

False match points are found occasion-
ally especially when using home-built
tuners or trying to accommodate wide
impedance differentials between input
and output. Under a false condition the
component values within the tuner plus
the impedance conditions presented by

fig. 4. Simple circuit for a remote reading
antenna performance indicator.

the output load are such that most of the
power is absorbed by the tuner itself.
What looks to be a favorable match is
reflected to the transmitter. False match-
es can be avoided with the use of some
sort of simple field-strength indicator.
The pickup should be placed as near to
the antenna as is possible, fig. 3. An



occasional check of the meter reading,
using binoculars or by a second person on
the job, would be appropriate if you
suspect a false match point.

I have found the simple arrangement
of fig. 4. helpful. A simple diode detector
and output filter are used and the anten-
na can be a loaded 6-meter, 10-meter or
CB quarterwave vertical. Suitable readings
can be obtained over the entire hf and
vhf-uhf bands.

A sensitive dc meter can be used as the
indicator but it need not be a part of the
detector proper. A long length of or-
dinary lamp cord can be run between the
detector output and the meter. This
permits you to place the meter at a point
where it can be seen as you adjust the
tuner. In fact, if you keep the line well
filtered and isolated as far as possible
from the transmission line, you can bring
the meter right into the shack or at least
to a point where you can see it as you
look out the shack window. Proper tuner
adjustment is indicated by minimum swr
and maximum field reading. A false
match will result in a very weak field
reading.

how does an atu function?

The atu performs two major tasks. It
cancels out the reactance of the antenna
system and provides the resistive step-up

Xy Rpj
jXpRe
XpRp

— ,._,\;:\,.,,_1

i

Rs * jXxs =2

fig. 5. Equivalent series and parallel combina-
tions.

or step-down needed to match the resist-
ive components. It accomplishes this by
utilizing a basic characteristic of a simple
or complex CL network. A series network
with a specific resistance and reactance
also has an equivalent parallel value of
shunt resistance and shunt reactance, fig.
5. Conversely, a parallel combination also

has an equivalent series value of resistance
and reactance.

That such a relationship exists can be
proven by setting down the expression
for an equivalent parallel network of
resistance and reactance as follows:

Zp=_ iXpRp

Rp-iXp
This equation can be reworked to obtain
the expressions for its real and reactive

components (resistance and reactance) as
follows:

Zp= PP

Note that the above is a simple series
expression (R - jX). This is a fundamental

series equivalent with the following
values:
- _Xp?Rp
Rp2 + Xp2
- _Rp2Xp
Xs = Rp2 + Xp2

Further mathematical procedures can
be used to set up the parallel reactance
and paralfel resistance equivalents of a
series circuit. These are:

Rs2 + Xs2

Rp=—"—"—
P Rs

__Xs2 + Rs?
Xp = Xs

In matching an antenna systermn to a
transmitter or line, an appropriate net-
work (atu) is inserted between the series
resistance and reactance presented by the
antenna to reflect an equivalent parallel
impedance that matches the strictly re-
sistive impedance of the line or trans-
mitter. (Sometimes the load too has a
reactive component that must be con-
sidered.) The parallel-connected network
of fig. 6 consisting of a series inductor
and parallel capacitor can serve as a
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fig. 6. Simple L.C matching arrangement.

?
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simple matcher. The values of these com-
ponents are determined and become of
such value that an appropriate impedance
match is made between the two resistive
components R1/Ra. Let us assign a
symbol of “‘n’’ to the latter ratio.

Further mathematical procedures can
now be used to reduce the equivalent
series and equivalent parallel reactance
equations to the following simple expres-
sions:

Xs=Ra 4/ (n-1)

Xp = /nRa
{n-1)

Let us assume we are to match a
72-ohm transmitter to an antenna with an
impedance of 36 ohms resistive and -160
ohms reactive (capacitive), fig. 7. To
balance out the reactive component of
the antenna it will be necessary to use a
series inductor with at least an inductive
reactance of +160 ohms. Additional in-
ductive reactance will be necessary to
handle the impedance match. Likewise
the reactance of the shunt capacitor must
be selected for appropriate impedance
match. The two equations are now em-
ployed. Additional series inductive react-
ance needed is:

+Xs=36 v/ 2-1 =36 ohms

2-36

21 =72 ohms

__Xp:

The former is added to the previous 160
ohm value to obtain a required L value
of:

L1 reactance = 160 + 36 - 196 ohms

The parallel reactance value becomes:
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C1 reactance = 72 ohms

The above reactances can be converted
to inductance and capacitance at the
operating frequency by using the basic
reactance equations:

xI ool
2nf 27TfXC

L=

If operation is centered about 1.82 MHz,
actual values are as follows:

_ (196) 1076 _
L=l6.28) (182 ~ /1uH
-6
c 10 = 1216 pF

~ (6.28) (1.82) (72)

When antenna characteristics are not
known exactly it is no great problem.
You can assume very approximate values
or draw from your practical knowledge of
coil and capacitor sizes for a specific
frequency. It is then only necessary to
make one or both of the reactances
adjustable. This is why antenna tuning
units are indeed tunable. They permit
you to adjust the matching network for
an idealized match on any frequency by
making adjustments and watching an swr
bridge for the very best match and
forward output.

counters

Thank you, Roy (R.W. Lewallen,
WQETU), for sending the helpful counter
data that follows:

In reference to your article in the July
issue of ham radio, | would like to
contribute a systematic method of wiring
a divide-by-n counter, which besides not

+ 36 +160

MATCHING NETWORK Ra | anTENNA
SRI 36 | sysTem

b
272n
XMTR RG
-160

fig. 7. A typical antenna matching situation as
explained in the text.




All of the above is quite understand-
able. However, to the uninitiated, the
wiring of an integrated circuit appears to
be a very complicated thing. Actually it is
simple and the major compiication is
usually the printed-circuit board. How-
ever, this can be avoided by using straight
wiring techniques as suggested in the first
experimental procedures in the June
column. If you use binding posts and
jumpers it is also possible to change the
count sequences between the combina-
tions shown in figs. 2 and 3.

The pin-out wiring diagrams for the
7490 are given in figs. 4 and 5. Note
how very simple it is. There are a number
of terminals to which no connection is
made and another group which are all
tied to common. Of course, there are
supply voltage as well as input and output
connections to be made. The diagrams of
fig. 4 are for using the 2-to-1 and 5-to-1
counters separately. Both the connections
of fig. 5 provide the 10-to-1 count.

1

100 kHe
SOURCE I 51 2 5 | 2

l

KOkHr  20kHr 10KHZ 2KHz  IkH2
— |
100 kHz - 2 5
100 50 25
—
100kH2 T——’ 2 5
100 50 25
| — | —
100 kHz I 5 2 2 5
100 20 0 5 [

fig. 2. Some of the count possibilities using two
decade dividers.

However, in the first example, the first
count is b-to-1; the second, 2-to-1. The
second example is the converse, using the
initial 2-to-1 count and then the 5-to-1.

s
me 52.l 5|2

SOURCE
6 0o
axHe  2kHz

00kHz 20kHz 1kHz

3
[ 100 kHr 2 5 2 5
100 50 l 25 5

fig. 3. Two additional count possibilities using
two decade dividers.

digital IC oscillators

Digital ICs of suitable design can also
be used as high-frequency crystal-control-
led square-wave generators. The 7400
NAND gate used initially in this series can
be operated as a high-frequency oscil-
lator. Two of the four gates are wired as a
multivibrator while a third one is used
as a buffer output. Doug Blakeslee,
W1KLK, has used this common IC suc-
cessfully with the circuit of fig. 6A.1 Its
output is followed by two 7490 decade
dividers.

Ted Bensinger, W5PCX, uses the 7400
in the 3-MHz IC oscillator arrangement of
fig. 6B.2 Two of the NAND gates again
serve as the multivibrator while the two
other sections are pressed into service as
buffer and calibrate outputs. Two decade
dividers provide the countdown to 30
kHz. W1KLK operates his circuit at 3
MHz to get the same 30-kHz output.
However, he employs a high-frequency
74H00 NAND gate. Theoretically this IC
should provide steeper sides and higher
harmonic output levels. ’
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GALAXY GT550A
Only $595

AC400 SUPPLY $99.95
freight prepaid in the USA

BONUS COUPON
SHURE 444 MICROPHONE

|

|

|

|

|

I

! Included free with every GT550A
} from L. A. Electronix

|
|
|

A $34.95 VALUE

Electronix Sales

23044 S. CRENSHAW BLVD., TORRANCE, CALIF. 90505
Phone: (213) 534-4456 or (213) 534-4402
= CLOSED SUNDAY & MONDAY
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HYGAIN TH6DXX
WORLD'S BEST DXER
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CDE ROTOR Wrd.e space 4-element
Tilt boom to mast

BONUS COUPON
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|
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|
[
|
|
|
: Tiltable clamp
|
!

Electronix Sales

23044 S. CRENSHAW BLVD., TORRANCE, CALIF. 90505
Phone: (213) 534-4456 or (213) 534-4402
= CLOSED SUNDAY & MONDAY
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oil-filled capacitors

When is comes to dependability, you
can’t beat oil-filled filter capacitors. While
electrolytic capacitors have the advan-
tages of compactness and low cost, they
just don’t have long lives. Whenever long-
term stability and dependability are im-
portant, design engineers invariably speci-
fy oil type filter capacitors. More ama-
teurs would be inclined to use them but
for the fact that they are reputed to be
far beyond the amateur’s price range.
This is not so in all cases, for surplus
oil-filled capacitors appear on the market
at quite reasonable prices. Some of these
first-rate capacitors are rated in "working
ac voits.”” Lacking a direct transiation for
this industrial rating, the average amateur
will often write off these bargains.

For oil-filled capacitors, commonly
used with ac, there is a unilateral conver-
sion table for their utilization with dc
voltages (table 1). For various reasons,
there is no equivalent conversion setup
for dec-to-ac, but this is of no interest for
the amateur constructor.

An alternate arrangement, which has
served me very well over the years, is as
follows: Multiply the ac voltage listed by
2.828. What this equation shows is that
the maximum steady dc voltage is equal
to the peak-to-peak ac voltage rating. This
calculation will give you the maximum dc
voltage rating, and for the sake of conser-
vative engineering and trouble-free opera-
tion on rectified 60-Hz ac, it is wise to
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de-rate the dc maximum voltages given by
roughly one third.

The calculations listed above seem to
work best for the higher ac voltages, and
it roughly parallels the equivalent voltages
in the higher ranges of table 1. It is worth
noting that you may end up with some
odd voltages, such as 2121 volts or 2750
volts. Do not allow this to confuse you,
since that seemingly odd value is very
close to the true rating.

In some cases, if the actual size of the
oil-filled condenser in question is known,
it may be possible to identify its equiva-
lent maximum dc voltage rating by com-
paring its size to a dc capacitor which is
catalogued and rated by the manufac-
turer. Armed with the foregoing knowi-
edge, it is possible to match up the
various offerings which appear from time
to time. Still in doubt? Recently | picked
up a 13-uF oil-filled capacitor, rated 950
Vac, equivalent dc rating approximately
2700 volts. This is the maximum rating,
and when used at roughly 2000 volts, it
should last a lifetime. The cost, utilizing
the above information, was only five
dollars.

Neil Johnson, W20LU

table 1. Dc working voltages of at rated
oil-filled capacitors, All dc voltages listed are
the nearest standard voltage.

ac working voltage dc working voltage

110 200
220 400
330 600
440 1000
550 1500
660 2000



NES561 as an
ssb detector

| presently have on the drawing board
a receiver which will use a3 561B as a
multimode detector (fm, a-m and ssb).
Needless to say, | was somewhat dis-
mayed to read in the March 1972 “Cir-
cuits and Techniques’” column that the
circuit will not work as an ssb detector. |
decided it was time to do some bread-
boarding.

In the September 1971 issue of ham
radio WA2IKL was close. A block di-
agram of his detector in the sideband
mode is shown in fig. 1. The crystal
oscillator locks up the PLL and the
output from the vco is fed to the bal-
anced modulator.

MCI596G

r—@

CAYSTAL
OSCILLATOR Neseos

-F INPUT
O

fig. 1. WA2IKL’s detector circuit in ssb mode,

The NES561 is in essence an NEG60
and an MC1596 combined into one pack-
age. | had assumed that the 561 would
work perfectly as a multimode detector. |
was given further encouragement by the
Signetics applications memo on the PLL
which stated, ‘... Its design is similar to
the Signetics 560 Phase Locked Loop but
it contains an additional product detector
to perform the a-m detection function.”

The block diagram of a 561 operated
in the a-m mode is shown in fig. 2. Phase
detector nhumber one serves only to lock
up the vco to the a-m carrier. This
detector makes no use whatever of the

S0* PHASE PHASE vCco
SHIFTER DETECTOR {

PHASE AUDIO
oerecToR2 [————C aumrur

L

fig. 2. Phase lock Joop used as a-m detector.

I-F INPUT

AUDIO
ouTPUT

modulation sidebands. The vco is locked
ninety degrees out of phase with the a-m
carrier; therefore, when an external
ninety-degree phase shift network is used
the vco will be in phase with the carrier.
The a-m detection occurs in phase de-
tector number two. In the fifties, side-
banders used to call this exalited carrier
detection, except for the fact that they

I-F INPUT

AUDIO OUTRUT

PHASE
DETECTOR 2

fig. 3. Phase lock loop used as ssb detector.

did not sync their bfos to the incoming
signal.

Because a sideband signal is trans-
mitted without its carrier, the missing
carrier must be reinserted at the receiver.
There is no point in combining the bfo
with the i-f signal directly. As shown in
fig. 3 the bfo signal is fed to the fm input
to lock up the loop. The i-f signal is fed
to the a-m input to be detected in the
second phase detector. The ninety-degree
phase shift network would be meaningless
in this case. The vco frequency is identi-
cal to that of the bfo, and the vco
becomes the reinserted carrier. Detection
occurs in phase detector number two just
as in any other product detector.

The circuit which | breadboarded is
shown in fig. 4. The 455 kHz i-f signal
was stalen from the Drake 2B through
the Q-multiplier socket. The audio was
fed into the receiver through an audio
input | had added to the 2B earlier. The
third converter tube was removed from
its socket to disable the unused parts of
the receiver.

While there are quite a few omissions
in the design, sophisticated circuitry was
skipped in the name of speed. This is not
intended as a construction project. The
hope is that it will give some good ideas.

The performance of the detector is
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excellent. Noticeable distortion both by
ear and by oscilloscope sets in at about
2.5 volts peak-to-peak output. Some
high-frequency bfo hiss is heard, but a
good low pass filter would probably take
out most of it.
My ultimate receiver will have an
NES61B as a multimode detector.
Max Robinson, K40DS

-O +18V

1-F INPUT

0—) MPFi02

2.1 hMz
COLLINS
o MECHANICAL
FILTER

470k 2.7

fig. 4. Circuit of ssb detector.

receiver image
suppression

At a local ham swap meet | found
what appeared to be a good bargain: a
refurbished receiver about five years old
with several interesting features, including
a built-in Q multiplier. | wanted to give
the set a smoke test before making the
purchase, but the only source of power
was being used to operate a PA system
over which frustrated wives were trying
to locate lost kids and husbands. Anyone
who has ever been to a ham swap meet
will know what | mean.

I bought the receiver anyway; it
looked to be in mint condition. The set,
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however, had only one rf stage ahead of
the mixer, which means the image re-
sponse was not the best. When tuning
near the low end of 20 meters, for
example, the image from a strong Loran
station completely wiped out the lower
kHz of this band. Further up the band,
the image from a foreign phone station
dominated another segment. The receiver

455 rHz

was practically useless for chasing weak
DX signals.

images are easy to recognize, since
they appear on the dead-zone side of zero
beat in receivers with good i-f selectivity.
The signal-to-image ratio in superhets can
be improved in several ways, including
the addition of more front-end selec-
tivity, multiple conversion, and special
circuits in the mixer input. However, |
didn’t want to dig into the set, so an
alternate solution was needed.

The outboard trap shown in fig. 5 is
about the simplest means of attenuating
images, without opening up the receiver.
The LC circuit was built into a metal box
to reduce hand capacitance, which makes



DRIVE

RECENVER
ANTENNA

ANTENNA TERMINALS

3uH

140pF

fig. S. Series-resonant trap for improving re-
ceiver signal-to-image ratio. Circuit covers 20
and 40 meters.

tuning difficult. The trap was also effec-
tive in attenuating a strong local ssb signal
that caused severe receiver overload. This
device has been published in the literature
many times, but | offer it again for those
who may have overlooked it.

While certainly not a cure-all for re-
ceiver front-end problems, this simple
circuit allowed weak cw signals to be
copied that could not otherwise be heard
on the 20-meter band.

Alf Wilson, WGNIF

neutralizing tip

With the tight packaging used in
modern final amplifier design, it’s some-
times difficult to find space for a neutral-
jzing capacitor. The neutralizing scheme
used in my mobile rig is shown in fig. 6.
A one-inch strip of copper foil (shim
stock) was formed around the final ampli-
fier tube envelope and positioned so that
it was level with the plate. The foil was

RFC

- +
s

fig. 6. ZE6JP’'s neutralizing scheme for limited
space. Neutralizing capacitor, NC, is a strip of
copper foil placed around the tube envelope.

connected to a compression-type trimmer
capacitor, and the amplifier was neutral-
ized in the usual manner. A little cement
on the copper prevents shifting relative to
the plate.

Try the circuit first without the
trimmer capacitor. It may not be needed,
depending on distributed capacitance in
the circuit and the interelectrode capaci-
tance of your particular tube. Note the rf
choke connected across the amplifier
output. This component is sometimes
omitted in pi-network amplifiers, but it's
good insurance against high voltage ap-
pearing on the amtenna should the plate
blocking capacitor develop a short circuit.

H. L. Booth, ZE6JP

spurious signals
with the Yaesu

A number of obviously spurious ssb
and CW signals have been heard from the
United States and Japan recently. Investi-
gation led to writing Yaesu for help.
Yaesu's president, JATMP, was very co-
operative, and should be thanked for his
assistance.

One of the signals was on Isb on
14087.37 kHz. It was caused by an usb
signal on 14306. 85 (a mean frequency of
14197.11 kHz). JATMP says that several
trap coils are used in Yaesu equipment to
reduce spurious radiation by at least 50
dB.

In this case the spurious signal was in
an FTdx-400, and was probably caused
by mistuning of the trap coils L17 and
L19 which are located in the plate circuit
of the transmitter first mixer. This spuri-
ous crosses at about 14,200 kHz and is
strongest at that frequency. His sugges-
tion for alignment is that the transmitter
be tuned to 14,220 kHz and the receiver
to about 14,180 kHz where the spurious
is heard. Then adjust L17 and L19 for
minimum S-meter reading on the receiver.
When properly tuned, the spurious is
down more than 50 dB — even at the
worst point.

The CW spurious signals were heard on
the 10-meter band, where they are caused

december 1972 69



in Ftdx-560 transceivers by the second
harmonic of the 3180 kHz i-f that is
generated by the transmitter second
mixer stage when the mixer is overdriven.
Especially on 28 MHz, users are apt to
overdrive the rig to overcome the lower
efficiency due to the higher frequency.
To reduce the second harmonic, Yaesu
now is modifying all rigs to install a sharp
suck-out crystal filter in the i-f circuit of
transceivers.

JATMP enclosed a copy of the Spec-
tronics ‘Yaesu Information Bulletin' re-
lating to the FTdx-560/570 equipment. |t
shows how to place a 6358.6 kHz crystal,
XT-1, across TC-3 (the middle hole in
BPF-5) which tunes a tank circuit in
V-203.

Bill Conklin, KEKA

current limiting

The current list price for a 2N3054 is
$1.20, for a 2N3055 it is around $2.00
and for a 2N3716 it is around $6.50 (all
in quantities of less than ten). For the
price of a 2N1711, 75¢c to 8bc, plus the
cost of a 0.2 ohm resistor, you can save
yourself many dollars in replacement
costs. If you have fuses in your supply,
you can save on these also. Fuses are nice,
but they are just not fast enough for
today’s solid-state devices.

If you are using a zener-regulated
supply with a series pass transistor, by
merely adding a series resistor and tran-
sistor switch combination, you can have
whatever range of current limiting you
desire.

Fig. 7 is representative of many of
today’s dc supplies; however, there may
ar may not be a Darlington pair as | have
shown here. Numerous articles have been
written covering supplies for the current
breed of vhf transceivers; however, some
are worse than others. Some say they
have current limiting, but close inspection
reveals the output pass transistor is not
protected as all. The November 1971
issue of QST had an excellent article on
dc supplies. If you are building a new
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supply, you may prefer to follow their
guidelines if you want the latest in
solid-state design. The April 1972 issue of
73 Magazine had an article on a dc supply
for the HR-2. This article had “current
limiting,” if you want to consider a
resistor in series with the bridge rectifier

fig. 7. Adding current-limiting to an existing
power supply. Q1 and R1 are new components.
See text for calculating value of R1.

to collector of the pass transistor any
form of limiting. This method does not
prevent the pass transistor from getting
extremely hot and eventually wiping
itself out.

Refer back to fig. 7, with the added
components Q1 and R1. If the current
drawn by the load, exceeds a preset value
(11R1), Q1 then conducts depriving the
base of Q2 of its drive voltage. The
output goes to ““zero’” and nothing burns
out. The added transistor does not need
to be mounted on a heat sink, and is a
TO-5 case device. The pass transistor and
its Darlington driver should be mounted
on heat sinks and adequately insulated
with silicon grease.

1f your supply does not have a Darling-
ton driver, then connect the collector of
Q1 to the pass transistor base. Just
imagine that Q2 is not there.

To calculate the value for resistor R1,
use the following formula: R1=(0.7)/lsc,
where Isc is the short-circuit maximum
current desired.

This addition to my supply has saved
many power transistors from destruction.
It is a very welcome addition. Thanks to
Bill Durspek, WDPBVR, for his help in
solving my problem,

William P. Lambing, WOLPQ

+13 6VDC
35A



THE ONLY 2M FM TRANSCEIVER

e WITH TOTAL COVERAGE OF 146-148 AND NOT A SINGLE
CRYSTAL NEEDED

e THAT USES TEFLON WIRE THROUGHOUT

e WITH MORE THAN 25 WATTS OF OUTPUT POWER
e THAT IS EQUIPPED WITH “ANTITHEFT MOBILE MTG. BRACKET"
e THAT USES 10 INTEGRATED CIRCUITS

FM 27-B

RECEIVER CHANNEL

14 147
voume - 0 ' squerc

NOW! WITH IMPROVED STABILITY

NOW! ACCESSORY POWER SUPPLY AVAILABLE
NOW! SUB-AUDIBLE TONE AVAILABLE ON TRANSMIT
NOW! AVAILABLE Gy ['/eﬂ IvisioN

3050 Hempland Fl ad
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The most powerful signals under the sun!

W}n
Redesigned |

Out-hustles them all! |

The famous HAMCAT...now redesigned for greater per-
formance...equals or exceeds the performance of any other |
Amateur Mobile antenna. We guarantee it! And you need buy
only one mast...whether you mount it on fender, deck or
bumper. There's just one set of coils and tip rods...and they
all stand up to maximum legal power. That's performance,
that's value...THAT'S HY-GAIN!

Original Hy-Q ‘“‘quick changer” coils wound on tough fiber- No
glass coil forms for greater heat resistance, less RF absorption 252
/ Fiberglass shielded coils can't burn up, impervious to
weather / Shake-proof, rattle-proof, positive lock hinge now
even stronger...eliminates radio noise / All stainless steel tip
rods won't bend or break / Full 5 mast gives you 10% more
radiating area than the competition / Rugged swivel-lock stain-
less steel base for quick band changes, easy garaging. |

Get the Hamcat...from Hy-Gain

Order No. 257 All new design 5 long heavy duty mast of high |

strength heavy wall tubing $16.95 |
Order No. 252 75 meter mobile coil $19.95 | No
Order No. 256 40 meter mobile coil $17.95 _ 257

Order No. 255 20 meter mobile coil $15.95
Order No. 254 15 meter mobile coil $12.95
Order No. 253 10 meter mobile coil $10.95

Order No. 499 Flush body mount  § 6.50 {

CON ASSEMBLY CUT AWAY
A Cheome plated brass Niftmgs

Order B Inner iberglass core

No oy L :
492 | A /

ol \ /

fip rod

SPRING Al permanently
o asembled I
availabie g and completely . L
Shpg W1 mpregnated mith
02 b special marsture-proal compound
No. 253 No. 254 No. 255 No. 256

HY-GAIN ELECTRONICS CORPORATION . “..

P. O. Box 5407-WL, Lincoln, Nebraska 68505
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A frequency counter witha
range of 1 KHz to 60 MHz
(or 130-160 MHz when used
with our Digipet-160 converter).
S sk With a resolution of 1 KHz or
D'glpet-w 1 Hz (at 1 ms. or 1s, gate times).

It can be operated on either AC

Frequmcy or DC, with complete overload
pmtettmn Plus a stability
counter gu&g Late ?]f } part in 10°/ week.
And the whole unit is a mere 7"
| KHz-60 MHz deep by 2%" high! In other
words, a fine piece of equip-
(130-160 MHz with optional converter) ment at a terr;{w price: $299.
From one of the most respected
on‘y sm names in electronics, no less.
For further information,
contact: Miida Electronics,
a division of Marubeni
America Corp., 2 Hammarskjold

Plaza, New York, N.Y, 10017
Phone (212) 973-7152,

Miida

| semsitivity

Distributorships available
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quartz crystals

Dear HR:

It is commendable that amateurs are
becoming aware of the intricacies of
quartz crystals; it is great that two
authors chose to write on the subject in
ham radio. The subject is a clear-cut
science and not the black magic which
some people try to make it. As a result of
the black magic aura, much misinforma-
tion exists. The prime movers in the field
of crystal enlightenment are the US Army
Electronics Command, Fort Monmouth,
New Jersey, and Bell Telephone Labora-
tories. Annually, interested factions of
the electronics industries are brought up
to date at the Frequency Control Sym-
posium held in Atlantic City, New Jersey.
IEEE-sponsored committees are contin-
uously at work on a national and inter-
national basis to aid in standardizing
terms, measurement techniques, and man-
ufacturing procedures so that everyone
can communicate on a common basis.

it would behoove the amateur radio
operator to learn the terms used in the
industry as he studies crystals. Author
Sondgeroth interchanges terms that have
specific definitions other than the mean-
ing he intends. Such will eventually con-
fuse any student if it has not already.
While | personally have differed with the
parlance of the crystal industry, | find it
is necessary to use the language under-
stood by my converser.

The term “holder’ refers to the case in
which the quartz is mounted. The holder
is only a2 minor contributor to Cq. Static
capacitance {Cg) is primarily a function
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of the electrodes sandwiching the quartz.
Why must the author refer to Cq as
holder capacitance? Depending on the
area of the plating, and the thickness of
the guartz, Cq can range from 3.5 to 7.0
pF on crystals commonly found in sur-
plus houses. The figure of 5 pF is only a
seat-of-the-pants estimate.

Elements of the motional arm are
usually designated C1, L1, and R1, al-
though Cng, L, and Rpyg are understand-
able. When the subscript M is used, | can’t
see the reasoning behind defining the
terms as “equivalent’” and “‘effective.”” |
believe this is misleading if not incorrect.
“Equivalent Series Resistance’’ is the
term used to define the resistance of the
crystal in an oscillating circuit and it
includes series resistances and parallel
conductances of the holder, not shown in
this equivalent circuit. Hafner™ uses the
term equivalent a second time as equiva-
lent reactance (Xg) of an oscillating
crystal, but this cannot be broken down
into the reactances of Cp and Lpg,solely.
The reactance of Cq also has an effect.
The terms motional capacitance, motion-
al inductance and motional resistance are
preferred.

A point on which the reader should
also be cautioned is Mr. Sondgeroth’s
statement that you can save money by
tuning a lower accuracy crystal. Not
necessarily so! Lower accuracy crystals
are generally so designated because they
have poorer temperature characteristics.
If you operate under conditions of wide
temperature variations, you may become
a slave to the technique of crystai tuning.

It is not my intent to sharpshoot the
article — | feel it is well written and
pertinent to an amateur’s problems.

*Standard Definitions and Methods of Measure-
ment for Prezoelectric Vibrators, IEEE No.
177, May, 1966.



In GBABR's contribution to the ham
notebook, a statement is made that
air-mounted crystals, e.q. 10X, will al-
ways oscillate at exact multiples of the
fundamental. | believe in this case the
crystal is vibrating in the fundamental
mode and tripling electrically. Most of
the air mounts (pressure types) will not
operate in harmonic mode because the
coupling of the plates to the quartz is
poor. This would include FT-243 and
older HC-6/U crystals. It is just about
impossible to make any crystal with exact
frequency multiplication by operating in
harmonic modes.

Don Nelson, WB2EGZ
Voorhees, New Jersey

code practice

Dear HR:

The editorial in the May 1972 issue
concerning building up code speed with
coastal station transmission copy practice
is certainly meritorious. Table 1 is part of
the schedule | compiled and distributed
to the fleet of off shore tankers | am
connected with, for use by the Radio
Officers. Data was secured from various
publications and direct observations and
checks.

WSL transmits about a half hour
weather copy four times a day as indicat-
ed. It is tape and about 23 or so wpm.
WAX is good for two daily periods at
about 16 wpm, also tape. WOE sends two
daily periods, about 20 or so wpm, and
most of the times is good copy. WSL on
the 12-MHz frequency seems to be about
the best bet for the most powerfui signal.

About the only maritime telegraph
stations | have found that send in the 30-
to 35-wpm category are the Russians.
Their merchant fleet, in recent years, has
expanded phenomenally, They met the
need for new frequencies without
trouble. They picked out low-powered
coastal stations and moved on top of
them. They stayed clear of the high
powered ones like WSL or WCC. One
example is UQK, Riga, who is parked on
WLO, Mobile, Alabama, 12704.5 kHz.
They are netting in as the ships use the

table 1. Weather transmissions in International
Morse Code.

station time frequency

location GMT kilohertz

wcc 0050 436 2036 4331
Chatham, 1250 436 2036 6376 8630
Mass. 1650 436 2036 6376 8630
WSL 0500 418 8514

Amagansett, 1100 418 8514 13024.5

New York 1700 418 8514 13024.5 17021.6
2300 418 8514 13024,5 17021.6

wscC 1418 460

Tuckerton, 2318 460
New Jersey

wWMH Q130 428 8686
Baltimore, 1600

Maryland 1330
4 ! 428 8686 12952.9

1930
WQE 0105 472 6411.35 8486 12970.5
Lantana, 1605
Florida
WAX 0135 488 4295 8526 13011
Miami, 1335 488 8526 13011 17199.2
Florida
wPkPD 1800 420 13051.5
Tampa,
Florida
WLO 1300 438 8714 12704.5
Mobile, 1700
Alabama 2300
WNU 0430 478 4310 6495 8570

New Orleans, 1630 478 6495 8570 12826.5
Louisiana

WPA 1748 416 8550 12839.5
Port Arthur,
Texas

same frequency as the coastal stations,
Weather transmissions from their ships to
UQK is at about 0000, 0600, 1200 and
1800 GMT. Speed is in the 30- to
35-wpm range, very good code sending
addressed to pagoda and is in standard
international code. These messages are
mostly number groups with ships names
and should be good practice for our high
speed boys,
| would suggest stressing the matter of
regular daily code practice to build up
speed. Once or twice a week will be of
not much help in building up speed. A
month or so of daily practice should
bring a 13 worder up to 20 plus with no
strain.
Paul Szabo, WB4LXJ
Tampa, Florida
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power in reflected
waves

Dear HR:

Various letters have been received,
commenting on my paper, “Power in
Reflected Waves'' (ham radio, October,
1971). Most writers agreed, but some
disagreed with my principal conclusion
that there is no power in reflected waves
on a transmission line. | wish to thank all
who wrote me, for their interest in my
paper.

Much of the disagreement appears to
be based on incredulity, rather than on
reasoned technical analysis. This is under-
standable, because most pertinent
writings which have appeared in amateur
periodicals, and indeed in important
handbooks written for amateurs and
even for professionals, have discussed
power in reflected waves as if it were a
reality. Rare exceptions are ‘Losses in
Feedlines”” by Byron Goodman, QST,
December, 1956, and “The Mismatched
RF Transmission Line” by Carl C.
Drumeller, 73 Magazine, November,
1969. These writers correctly said that
so-called reflected power is not really
power at all.

The technical criticisms received can
be combined and summarized as follows:
1. The voltage and current standing
waves on an unmatched transmission
line have a phase difference of 90
degrees only when reflection is com-
plete, and therefore, under other cir-

cumstances they represent power.

2. The input impedance of the trans-
mission line is not matched, and can-
not be matched, to the output
impedance of the transmitter unless
the tube’s load resistance is equal to
the tube’s plate resistance, which is
not the case in practice; therefore,
virtually complete reflection of the
power in the reflected wave does occur
at the transmitter output.

3. In the case of my fig. 2, there is a
reflected wave on the coaxial line
shown, for the reason that there is no
other possible destination for the
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power in the reflected wave on the
open transmission line.

I will discuss briefly these three points
in order.

Point 1. The fact is, the voltage and
current standing waves on a mismatched
transmission line have a phase angle of 90
degrees even though reflection is not
complete. To avoid going into a detailed
proof, the references are cited in evi-
dence.

Point 2. This criticism is incorrect, but in
any event it is irrelevant; it does not
prove or demonstrate that there is power
in the reflected wave.

Point 3. This is a peculiarly circular
argument. It claims that | am wrong in
denying that there is a reflected wave on
the coaxial line in my fig. 2, because,
contrary to my principal conclusion,
there /s power in the reflected wave on
the open transmission line, and this must
appear on the coaxial line. In other
waords, it says that | am wrong because |
am wrong! This criticism, like the one
above, does not prove or demonstrate
that there is power in the reflected wave
on the open line.

Whoever originally wrote about power
in reflected waves on transmission lines as
being a reality, no doubt thought that
this concept would serve to simplify, for
the non-professional, the manner of for-
mation and significance of standing
waves. Historically, it has served only to
complicate the matter endlessly, as writer
after writer, following the original lead,
and unwilling to break with precedent,
has grappled with reflection of power in
tf lines and its re-reflection back and
forth ad infinitum, with trying to explain
how it is that a directional wattmeter can
indicate, under some circumstances, more
power in the line than the transmitter is
putting into it, and how power at the
same frequency can travel both ways
simultaneously. They seem to have for-
gotten that the basic definition of power
is, “the rate of doing work,” and have
failed to show where and how this work,
corresponding to the assumed power in



the reflected wave, is being done. Of
course, they cannot show this, because it
is not power and therefore is not doing
any work.

The underlying error in these miscon-
ceptions is the failure to distinguish be-
tween ac power, or volts ac times current
ac, multiplied by a power factor other
than zero, from volts ac times current ac,
multiplied by zero power factor. The
former is power; the latter is not, and it is
a fundamenta! error to call it so. Power
utility engineers know better than that.

The basic point to be recognized about
power in a transmission line is simply that
the power from the transmitter into the
line is the sum of the power lost in and
from the line and in any additional
matching or other devices inserted into
the line and the power delivered to the
antenna. There is no other power moving
in either direction. It is that simple.

Hubert Woods
Jalisco, Mexico

tuning toroidal
inductors

Dear HR:

In his article, “Tuning Toroidal In-
ductors,” (ham radio, April, 1972),
author WAQ@JYK indicates that a grid-dip
oscillator cannot be used because there is
not enough flux leakage from the toroid.

The fact is that a grid-dip oscillator
will give excellent readings on a tuned
circuit having a toroidal inductance. Just
put a loop of wire through the toroid and
twist it into a link around the coil of the
grid-dipper. [f a precision capacitor is
used, the inductance can be calculated to
a degree of accuracy limited only by the
care with which the resonant frequency is
read.

Even rough checks by the gdo-capaci-
tance-frequency method can give better
results than those given by all but the
best laboratory bridges since the measure-
ment is usually made with the inductance
excited at the frequency at which it will
actually be used.

Barry Kirkwood, ZL1BN
Auckiand, New Zealand

reciprocating detector

Dear HR:

| have received several letters regarding
my “reciprocating detector’ article which
appeared in the March, 1972, issue of
ham radio. Transistor Q5 is part of the
reciprocating detector switch, but the
questions are understandable due to the
lack of a dot to show a connection in the
schematic; resistors R4 and R5 should be
joined with a dot where these two resist-
ors form a junction point at the input to
the diode and the base of Q5. The diode
isa TN252.

Several readers have also asked where
the selectivity curve is 500-Hz wide and
what is its slope. The filter | used was
designed to have its 500-Hz passband at
the 3-dB points on a slope which is not
particularly steep for an inductive filter.
Indeed, at 500 Hz, the L3 inductance is
very loosely coupied to the other two
sections of the transformer. The bandpass
formula (f;/Qq) indicates that the band-
pass of the filter is actually narrower than
500 Hz — in fact, bandpass is closer to
250 Hz. The 390-ohm resistor used in
series with one of the differential inputs
loads the thing down so it is broader. If
the bandpass is too narrow, poor lock-in
range is experienced on a-m, and there is
very poor ‘‘presence’’ in the quality of ssb
signals. If the bandpass is too wide, poor
impulse rejection will result.

Stirling M. Olberg, WISNN
Waltham, Massachusetts

RTTY speed converter

Dear HR:

| just completed construction aof the
RTTY speed converter described by
WAGBJYJ in the December, 1971, issue of
ham radio, and it works like a charm. |
built the converter on a printed-circuit
board which greatly simplified its con-
struction. | can furnish printed-circuit

boards to interested readers for $6.00.
Earl E. Palmer, W7POG
17510 Military Road South
Seattle, Washington 98188
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radio control

Dear HR:

| would like to remind your readers
that the frequencies, 53.10, 563.20, 53.30,
53.40 and 53.50 MHz have been recog-
nized by the FCC as radio control fre-
quencies for licensed amateurs who
engage in remate control of model boats
or airplanes.

Interference on these radio control
frequencies has been on the increase,
causing loss of control. This can be
disastrous to the model builder who has
spent countless hours and a lot of money
on his model, only to see it crash because
of interference.

Considering all the frequencies avail-
able to amateurs who use six meters for
communications (CW, ssb, RTTY, etc.), it
seems reasonable to ask them to stay
clear of the radio control frequencies
noted above. In addition, since it is
impossible to build fancy receivers into
the very small space available in most
models, it would be appreciated if a
reasonable guard band, say 6 kHz, could
be observed.

Pierre J. Catala
Needham, Massachusetts

pi-network inductors

Dear HR:

WBFFC’s article on pi-network design
is easily the best and most comprehensive
treatment of the subject that has ever
been published in a ham magazine. Con-
gratulations. | believe | can add some-
thing on the matter of inductors for
high-power tank circuits.

There has been a lot of theorizing on
the effects of corrosion on bare copper,
and the benefits of silver plating, but
little actual measurement. Some time ago,
out of curiousity, | resurrected an old
10-meter tank coil from my junkbox.
It had been wound at least ten years
previously, and consisted of several turns
of 1/4-inch copper tubing, 2-inches long.
It was the familiar chocolate brown color
of old copper.
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| measured the Q of this coil on a
freshily-calibrated HP 260-A Q Meter. It
measured 173. Next, | had the coil
chemically cleaned and brightened. The Q
increased to 176. Then the coil was silver
plated .0002 inch. This raised Q to 178.
All of these measurements were made
during an eight-hour period.

As a final experiment, | wound a coil
of number-14 tinned copper bus wire, of
the same length, diameter and inductance
as the copper tubing coil. The Q meas-
ured 172.

These measurements show that the
benefits of silver plating are negligible at
frequencies up to 30 MHz. The difference
in efficiency of an amplifier using any of
these coils could hardly be measured.
However, | would not recommend the use
of the wire coil, since, as W6FFC points
out, at 30 MHz the coil dissipation may
be as much as 100 watts, and the wire
coil would be inadequate. Dissipation
rather than Q is the real reason for using
tubing or heavy strap at the high-frequen-
cy end of the range.

The experiments also demonstrated
something that the textbook equations
for the rf resistance of an inductor imply:
the Q of a coil, over wide limits, is more
dependent on the size and shape of the
coil than on conductor size.

Harry R. Hyder, W71V
Scottsdale, Arizona

laser communications

Dear HR:

In regards to WAKAE's letter in the
May issue, his claim to the first two-way
laser QSO is a little late. There was a
two-way laser QSO on February
25th, 1971 between WABWEJ/Q and
W4UDS/@ on a frequency of 475 THz
using A3 modulation (QST, July, 1971,
page 93). This precedes W4KAE’s contact
by almost 9 months.

Although W4KAE’s two-way laser con-
tact was not the first, it is definitely the
DX record to date. Keep up the good
work, Ralph.

Lee Yazell, WB9AIU
Pensacola, Florida



There's a DRAKE DEALER nearyou...

Drake Dealers are dependable and friendly.
For a good deal, see your nearby Drake Dealer:
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alpha 77
linear amplifier

The Alpha 77 Linear power amplifier
has several new design features which
have been added since the unit was
originally released. The new Alpha 77
now wuses an air-cooled Eimac
8877/3CX1500A7 ceramic-metal triode
with 4000 volts on the plate. This power
tube has a conservative 1500 watts of
plate dissipation and requires only 65
watts drive for full legal amateur power
input.

Also new in the Alpha 77 is a grid
excess-current relay which will kick out if
the final tube is under-loaded or
over-driven. This protects the tube and
the input circuit. Primary power require-
ments for the amplifier are now 120/240
volts at 50/60 Hz, single phase, making
the unit compatible with overseas power
sources.

The Alpha 77 is designed and rated at
3000 watts PEP continuous commercial
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service and is available to amateurs who
demand the ultimate in every respect; it
loafs along at 2000 watts PEP. The Alpha
77 features a rugged bandswitch with
20-amp silver contacts, vacuum-variable
tuning capacitor, silent vacuum relays,
quiet forced-air cooling and metering in
all circuits. The massive plate coil is silver
soldered and heavily silver plated for
efficiency. Husky toroid coils minimize
coupling between pi-L network sections.
The Alpha 77 Power amplifier is built
like a battleship with %-inch thick alumi-
num sides, and weighs in at 70 pounds.
Modular assembly is used throughout so
that the power supply, rf deck and
control panel are easily removable. Sec-
ond harmonic output is typically -50 dB,
and the third-order intermodulation prod-
ucts are -35 dB below peak output. The
Alpha 77 is manufactured by Ehrhorn
Technological Operations, Inc., and dis-
tributed by Payne Radio, Box 525,
Springfield, Tennessee 37172. For more
information, use check-off on page 126.

two-meter
portable antenna

A new industrial type, continuously-
loaded vhf portable antenna has been
added to Antenna Specialists” high-perfor-
mance amateur line. The new Antenna
Specialists HM-5, designed to withstand
the rough handling that makes telescopics
impractical, is completely insulated and
cannot accidentally be shorted out. It
features a connector fitting that attaches
directly to portable equipment with SO-



239 connectors. Power rating is 25 watts
with nominal input impedance of 50
ohms. A companion model, the HM-4, is
identical except for a standard 5/16-32
threaded-male mounting base. Both
models are available from amateur distri-
butors at a suggested ham net price of
$5.95. For additional specifications, write
to Amateur Department, The Antenna
Specialists Company, 12435 Euclid Ave-
nue, Cleveland, Ohio 44106 or use check-
off on page 126.

palomar balun

Palomar Engineers has announced a
new 1:1 Balun. It matches 50- or 75-ohm
coaxial cable to center-fed dipole or
inverted-vee antennas. By preventing radi-
ation from the coax, a balun improves the
antenna radiation pattern, reduces noise
on receive, and helps prevent tvi, bci and
rf feedback within the station.

The Palomar Balun transformer is
wound on a large ferrite toroid core and
handles a full kilowatt from 1.7 to 30
MHz. The transformer is enclosed in a
white plastic housing and is completely
encapsulated to prevent moisture from
entering. All hardware is stainless steel.

Eye bolts on the sides allow the balun
to replace the center insulator of the
antenna, and an eye bolt on top can be
used to support the antenna. The balun is
a compact 2% inch in diameter and 2
inches high. The unit is priced at $12.95
postpaid in the United States and Canada
(plus 5% tax in California). A descriptive
brochure is available. For more informa-
tion, write to Palomar Engineers, Box
455, Escondido, California 92025 or use
check-off on page 126.

(* “DIODESS <)

{ m. weinschenker

STUD-
TOP-HAT EPOXY EPOXY MOUNT

PIV 1.5 AMP 1.5 AMP 3 AMP 6 AMP
50 .04 .06 .12 .15
100 .06 .08 .16 .20
200 .08 .10 .20 25
400 12 .14 28 .50
600 .14 .16 .32 .58
800 .20 .40 65
1000 24 A8 J5
FACTORY NEW
COMPUTER GRADE CAPACITORS
T 10,000 MFD @ 40
= g Voits. Size is 27 dia.
of [ WD x 3" high. Just right
1| | for that er sup-
W\ ly. $1.75 ea. or 3
——l or $4.50 ppd.

1 AMP MOLDED BRIDGE RECTIFIER
v 200 Volt PIV Small Size —
Manufactured By General In-
strument. Ideal For P.C. Board.
¢ Each, 3 For $1.25 ppd.

18"
CORD
PATCH
Has molded RCA
Type Plug On
Each End. Shield-
ed. Very Nice.

3 for $1.00 ppd.

TOROIDS-UNPOTTED
88 or 44 MHY

YOUR CHOICE —
EITHER TYPE

5 for $2.00 ppd.

—

AMERICAN MADE PILOT LIGHT
14 inch diameter. Made to work directly
from 115 volts AC made to push fit in 5/16
inch hole, no hardware needed. 50¢ ea. ppd.

1% INCH SPEAKER
*8 Ohm V.C. Very nice.
50¢ ea. ppd.

.

115 VOLT AC TRANSFORMER &N
Secondary 12-0-12 Volts @ 800 \".}‘-;

ma. Very Nice. $2.40 ea. ppd. \\

Power Transformer. 115 Veolt AC Primary.
Secondary 1: 32032 Vot @ 1 Am
Seconda 2: 6.3 Volts. Low Current For
Pilot Lights. Size 214" x 214" x 3/,

Price: $2.50 Each ppd.

6.3 VoIt 1 Amp Transformer. Fully Shielded
$1.60 Each ppd.

~ K3DPJ BOX 353-IRWIN, PA. 15642
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LATEST SIGNAL/ONE CX7A
IN STOCK FOR IMMEDIATE SHIPMENT
WRITE FOR 4 PAGE BROCHURE

DRAKE

[ g D A —— new, $579.00
TRA/C o mmssrscnsissmsmimsrisimmnmesisnsce VO, $599.95
R s L i s new, $ 99.95
MS4 | i i ; new, $ 22.00
w4 _new, $ 61.95
TR22 ... —— T D 1 LY
MLZ .| e VW, $299,95
TV 1000 - LP IO 15 ¢ [
AA-10 10 Watt FM Amphfmr " new, $ 49.95
AC-10 Power Supply ... $ 39.95

SC-2 2 meter converter, SC-6 6 meter converter,
CPS-1 power suppiy SCC-1 calibrator all in

CC-1 console. 0% off net
TEN TEC

ARGONAUT MODEL 505 new, $288.00
210 POWER SUPPLY .. . new, $ 24.95

ARGONAUT 405 LINEAR AMP. 50 watts out

new, $149.00
250 POWER SUPPLY, powers 505 & 405

new, $ 49.00
TX100 ...new, $109.95
RX10 .new, $ 59.95
AC4 ... i@, $ 14,95
KR1 . S new, $ 18.95
KR2 ...new, $ 12.95
KRS v new, $ 34,95
KR20 ...new, $ 59.95
KR40 ..new, $ B89.95
Microphone . $ 17.00
PM2B T DR s, 1 .|
COLLINS
KWM2 with 516F2 . . .. ... good, $625.00
MP1 mobile supply good, $ 95.00
351D2 mobile mount . ... .. fair, $ 65.00

DLl Dummy Load ... i go0Od, $ 49.95
30L1 spare parts kit less chassis/cab. etc.

$ 99.00
KWM-1 W/SLE-FL ....insimmmassiinssmmmirissemnss $395.00
51J-4 Deluxe all band revr ... . $395.00
755-3 Receiver ... ... $345.00

75A4 Receiver, lab l:nrtiflod ucel. $350.00

HALLICRAFTERS

SX-122A ..reg $550 net, new cond., $375.00
HT-32A " i $195.00
FPM-300 b R ...new, $595.00

LINEAR SYSTEMS

SB-36 5 Band 500W SSB/CW Digital readout
transceiver complete with AC power supplgy
new, $969.95

INSTRUMENTS

HP 415CR SWR METER .. . ... good, $ 65.00
HP 430CR POWER METER . .good, $ 65.00
HP 130C 200uV SCOPE .. ... ... mint, $225.00
GR 1001A SIGNAL GEN .. ... ..mint, $595.00
HEATH 10-18 SCOPE . . ..mint, $ 85.00
DUMONT 304H DUAL BEAM SCDPE ok, $125.00

HEATH IP-17 POWER SUPPLY ... .ok, $ 64,95
HEATH 1G-82 GENERATOR ... good, $ 40.00
HICKOK 455 VOM ... . v Bood, $ 39.00
BOONTON AM/FM GEN good, $250.00

HP DY5003 XBAND TEST SET .. .excl. $350.00

HP 540B TRANSFER OSC ... good, $275.00
HP 685A H BAND OSC ... . ....good, $225.00
GR 120BA UNIT OSC ... good, § 95.00
HP 416A RATIOMETER good, $195.00
HP 492A TWT AMPLIFIER .good, $125.00

HP KS19353 TELEPHONE TEST OSC
mint, $225.00

DIGIPET 60 with 160 scaler. Range 1 kHz
160 MH . $349. 00

TEKTRONIC 3]&51 3" scope same as model
317. To 15MHz with probe $225.00
HP ATTENUATORS, . W, 501, DC 1000 MHz

Model 355C . v like new, $ 75.00
Model 355D like new, $ 75.00
FR-114U 6 digit E-put meter, frequency .1 - 10k,
.0001 to 10 sec. like new, $225.00

12 VOLT DC POWER SUPPLIES: 110 AC INPUT

MODEL 102, is a 4 amp overload protected
power supply that automatically resets itself
when the overload is removed . new, $24.95

MODEL 104R, is a regulated power supply with
the same electronic overload protection as the
model 102. MODEL 104R wenew, $34,95

MODEL 107M is a heavier duty supply with the

same features as the 10w but puts out 6 amg
new, $27.95

INVERTER/CONVERTER:

MODEL 612 is a special purpose unit to provide
12 VDC negative ground power in automobiles
with either 6 volt negative ground or 12 volt
positive ground. 10 amp surge 3 amp contin-
uous ... new, $22.95

HONEYWELL

0-25 VDC Voltmeter .. .. ... ... +new, $3.95
MISC.

AUTRONIC KEYER . v.new demo, $ 69.50
JOHNSON KW MATCHBOX excel., $ 90.00
without coupler (swr)

2 METER VHF DUMMY LOAD/WATTMETER
Good up to 15 watts — w/S0-239 CONNE‘?;%I;

CASH PAID . . . FAST! For your unused TUBES,
Semiconductors, RECEIVERS, VAC. VARIABLES,
Test Equipment, ETC. Write or call Now! Barry,
W2LNI1. We Buy!

We ship all over the World. DX Hams only. See
Barry for the new Alpha 77.

[ Send 35¢ for 104 page catalog #20.

BARRY ELECTRONICS CORP.
DEPT. H-12 — PHONE A/C 212-925-7000
512 BROADWAY, NEW YORK, N. Y. 10012

82 december 1972




Even more
from BARRY

ANTENNAS

2M MAGNETIC MOUNT w/RG58 & PL259995
AR-2 RINGO 13.50
AR-25 RINGO (KW RINGO) $ 17.50
DI-2 DIPLOMAT i $ 13.35
14AVQ/WB VERTICAL $ 47.95
18AVT/WB VERTICAL $ 69.95
TH3IMK3 10/15/20 Beam Super Thu“des(ballrddgs
Al44.7 2 METER BEAM $ 13.95

All of the above antennas are in stock here. In
addition, we can order any antenna made by
Antenna Specialists, Cush Craft, Hy Gain, Mos-
ley, Newtronics or Gam

C.D HAM “‘M" RCITJ\TORS new, complete $99.95
HAM "M" CABLE @ 12¢/ft.
C.D. TR-44 ROTATORS, new, complata 56395
CABLE FOR TR-44 6¢/ft
RG-BA/U 100 ft. rolls. VHF connecter PL 259
one end Type “N” (UG-21E/U) other end $ 12.50
RGBA/U — 65 feet with PL-259

CONNECTORS ON EACH END ... $9.50

DX ENGINEERING

SPEECH COMPRESSORS

DIRECT PLUG-IN FOR COLLINS 32S 5?9 50
DIRECT PLUG-IN FOR KWM — 2 $79.50
DIRECT PLUG.IN FOR DRAKE TR3 CIR DRAKE

TRe ... $98.50
BIRD

4350 80-10M 2KW Ham Mate $ 79.00
4351 BO-10M 1KW Ham Mate z 79.00
4352 6- 2M 400W Ham Mate ; 79.00
43 Wattmeter . . $100.00

(Write for quote on slugs)

81 50 W Oummg Load Fair $ 49.95
74  Coaxwitch SP6T ..New Surplus $ 37.50
72-R Reversing Switch ... New Surplus $ 37.50

Mor-Gain Antenna Distributor ... Write for Details

Overseas friends. Barry can demonstrate and
help you with the purchase of ROBOT SSTV
Gear. Write or drop in when you are in NYC.

500 PIV 12 Amp Diodes ... 75¢

BARKER & WILLIAMSON

Dummy Load Wattmeters 520 334A DC -
300 MHz, 1000 watts int. $139.95
374 DC - 230 MHz, 1500 watt $169.95
333 DC - 300 MHz, 250 watt int. $ 79.95

Transistorized Little Dipper, battery operated,
2 MHz-230 MHz continuous *39% accuracg
with modulation $9
ARRL B & W Kits, all available from Bar?
850A, 852 Inductors 95

851 Inductor . .S 29.95
FC-15A Filament choke $ 17.95
FC-30A Filament choke . $ 21.95
FC-25A Filament choke $ 9.95

RF Plate choke 90,H, 2500 VDC, 500 MA
$ 549

B & W PARTS — RF Filters, Plug-in Inductors,
Auto Match auto antennas, Air Wound Coils,
Miniductors, Toroid Inductors, Protax auto
grounding coax switches.

Write for Deluxe B & W Catalog.

BUILDERS!
Barrz has lots of Millen and National parts in

Write for Barry's latest Green Sheet.

TAKE
YOUR
PICK

o e

J
.
3
o
T
0
0
x

By far the most pop-
ular manual in the radio

industry for amateurs, elec-
tronics engineers, and technicians.

LATEST HOW-TO-BUILD DATA

The Radio Handbook contains authoritive, de-
tailed instructions for designing, building, and
operating all types of radiocommunications
equipment.

AN IMPORTANT REFERENCE

It provides a complete understanding of the
theory and construction of all modern circuitry,
semiconductors, antennas, power supplies, full
data on workshop practice, test equipment,
radio math, and calculations.

18th Edition

19th Edition
(Just Issued)
All prices postpaid

Only $7.95
$14.95

Here is your chance to fill an impor-
tant slot in your technical library.

We have a limited supply of 18th edi-
tions at an excellent price for you bargain
hunters and a good supply of 19th edi-
tions for those who wish the very latest.

Either way it's an excellent opportunity
that you should not miss.

order today from

Greenville, New Hampshire 03048
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24 PAGES, crommed with Gov't Surplus Electronic Geor - the Biggest

Borgain Buys in Americal It will pay you to

for your copy = Refunded with your fint order,

BRAND NEW BC-645 TRANSCEIVER
EASILY CONVERTED FOR .

420MC OPERATION

This equipment originally
cost over $1000. You get
all in original factory carton.
Dependable Two Way Communication more than 15 miles.
« FREQUENCY RANGE: About 435 to 500 I-Io acycles.
« TRANSMITTER has 4 tubes: WE-316A. 2.6F6, 7F7.
« RECEIVER has 11 tubes: 2.955, 4.7H7, 2- n:s 3.7F7
« RECEIVER |. F.: 40 Mcp:yclu
« SIZE: 1047 x 13337 x 4V
Makes wonderful mobile or hxed rig for 420 to 500 Mc.
Easily converted for phone or CW operation

“SPECIAL PACKAGE OFFER"

nengg

BC-645 Transceiver, Dynamotor and all BRAND NEW,
accessories below, including conversion in- while stocks
structions for Citizens Band. last.  $26.95

F.0.B. NY City or Ogden, UT for Savings on Freight Charges

Accessories for BC-645 motor

Mounting for BC-645 trans- UHF Antenna assemblies (set
ceiver of 2)

PE-10IC Dynamotor, 1224 V Complete set of 11 connectors
(easily converted to 6 wvolts) Control Box BC-646

Mounting for PE-101C Dyna- Mounting for BC-646 cir. box.

TRANSCEIVER ONLY $16.95

AN/APR-4Y FM & AM RECEIVER

FB'" for Satellite Tracking!
High precision lab instrument, for monitorin
and measuring frequency and relative signa
strength, 38 to 4000 Mc. In 5
tuning ranges. For 110v 60
cycle AC. Built-in power suprly
Original circuit diagram includ
ad Checked out, Perfect.
LIKE NEW $88.
All tuning units available for a-
bove. Price upon request.

CRT WILLARD 2-VOLT
AGEING & STORAGE BATTERY
CHECKING (Model 20-2)
TESTER Rated at 20 ampere

hours. Compact,
rechargeable, fine

$6.95

Continuous tuning, vol contral, on—off switch and

phone jock. Very sensitive. Compact,
Complete with tubes, NEW..eeveanesaas s‘: 50

for models.
T

$2.719
$69.50

BC-1206-C RECEIVER Aircraft Beacon Re~
ceiver 200 to 400 Kc. Operates from 24V DC 1.5A.

..569.50
$19.50

BC-348 Radio Receiver
BC-312 Radio Receiver
AN/ARN-7 Receiver

TG-34A CODE KEYER, sli—contoined, outomatic,
reproduces code practice signals from paper tape.

510 12 WPM Built=in wpecker. Brond new with tech
manual. tokeup reel and AC line cord. ... $24.50
Code proctice lopes for above P.U.R, s

TELEGRAPH SET FOR CODE COMMUNICATIONS
OR CODE PRACTICE
Portable with mnged
Weight 10 Ibs. e

SCR-274-N, ARC-5 COMMAND SET HQ!

lid. Complete with Headset.
New $8.95

Freq. Type Exc. Like BRAND
R."i' Complete Used New NEW
RECEIVERS with Tubes

190-550 Kc BC- 453 516.95 $23.50

-9.1 Mc Bc 55 $18.50

1.5-3 Mc $19.50 $21.50
TRANSMITTERS Comgle!n wllh Tubes

4.5.3 Mc $8.95 —_ $11
5.3.7 Me BC-458 $8.95 —_ $11
7-9.1 Mc BC-459 — $22.50

ARC-5 VHF RECEIVER, TRANSMITTER, MODULATOR 100-156 Mhz

R-28 RECEIVER with tubes ond crystal,
Excellent Used. .. ...t $19.50
T=23 TRANSMITTER with tubes ond crystals.
Brand New in Original Carton.... $23.50
MD=7 MODULATOR with tubes,

Excellent Used ...cvvvcennnnnes 5‘0-50
Set of Plugs for MD=7...0e0asssess $ 8,50

HANDMIKE
Rugged, heavy=duty carbon handmike with press-
to-talk switch. Equipped with 4-ft cord & phone

plug. SPECIAL =
Each $1.88

NEW, boxed....... 2 for $3.25

HEADSET Low impedance. With large chamois ear cushions.
4~ft cord ond plug. Reg. $12.50. Our Special Price 5’- 95
Less ear cuthions...ouevansnscnenss $1.95

High impedance odoptor for above... § .49

way mobile radio! Both units can be re-
BC-659 FM TRANSMITTER/RECEIVER
LC6, (4) 1LN5, (2) 1291, (4) 1299 &
speaker and meter.
$21.50
ducer. Easily converted for radio con-

SCR-522 TRANSMITTER/RECEIVER
moved from case separately. Complete

27 to 38.9 Mc. Crystal control on any 2

(1) 1291. New and complete with tubes,
BRAND NEW

trol or 70 cms. Complete with 14

This unit makes fine 2-meter rig for 2-

SCR-625 ARMY MINE DETECTOR . $44.50
FT-243 Crystal; 13 tubes: (1) LH4, (1)

Freq. modulated by moving coil trans-

LM FREQUENCY METER

Fine g Navy unit 125 to 20,000

ARR-1 OSCILLATOR
(GOLD-PLATED SPECIAL) . . . ... $4.25

ARC-R11A  Modern Q-5 Receiver 190 = 550 Khz v..vuvesnsess $10.95
ARC-R22 540 = 1600 Khz Receiver with tuning groph ........ $15.95
R~4/ARR-2 Recaiver 234-258 Mhz, 11 tubes, NEW .......... $8.95
Bg -605 INTERPHONE AMPLIFIER, NEW $3.45 EIXE

USED
TELEPHONE HANDSET, W.E. type. LIKE NEW $2.95

Hz. Op-mlm on 12 or 24 VDC. Complete with
tubes, crystal, colibration book.

Checked out, Excellent Used .... 359 50
As obove , less book seeisesssseneess $22,50

chHnDE HAY TUBES All New in Original Carton

STANDARD MAKE ..@

Designed to operate from 100 to 156 me.
with 18 tubes. h
uke vew $36.50
pre-selected channels, B0 channels. Uses
APN-1 FM TRANSCEIVER 400-450 Mc. a
Sl
tubes, dyn. BRAND NEW $9.95

5AP1 . 375 ea. 5MP1 2.75 ea.
9GP7 3.95 ea.
37 SHIELD 175 57 SHIELD 3.95

ID-93/APG-13 INDICATOR SCOPE UNIT
Operating voltage is taken from the PO-43A power

TERMS: F.O.B, NYC, 25% deposit with order, balonce COD or remittance
in Tull, MINIMUM ORDER $5.00. Subiect to prior sale and price change

User s ABpi Catnoas. may Tope and " 5/25n7. | 6G&6 RADIO ELECTRONICS COMPANY
2/6H6, 1/2X2, 1/5Y3. Compr;at NEW $16.50 | 45-47 Warmren 5t (2nd FI) New York, N.Y. 10007 Ph. 212-267- 4605
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The Argonaut has a stalwart
new companion—a Solid State Linear!

Model 505 Argonaut Model 405 Linear
A Complete Low Power Transceiver, For Medium Power,
10-80 Meters 10-80 Meters

Here is the ultimate in station flexibility—The Argonaut plus the new Model
405 solid state linear amplifier. Now, you can enjoy the fun and extreme portabil-
ity of QRP yet increase power 25 times by adding the "'405" amplifier — simply
and easily.

The 405", with less than 2 watts RF input, produces 50 clean sine wave
walls to the antenna. Yet, it retains utter simplicity in installation, operation and
tuning.

With the 405" there is no “tune-up’. Just select the desired band. That's
all. Change bands in seconds with no danger to the final amplifier. Even with
the wrong antenna.

Two meters constantly monitor the output in RF watts and SWR. No switches
or controls to delay band changing.

The antenna changeover is exciter actuated with front panel time delay con-
trol. It can be set for nearly instant CW break-in or optimum hold time for SSB.

The portability of the 405" is unequaled. Weight is just 2%2 pounds and the
size 4%2" x 7" x 8”. The power supply for 115/230 VAC is about the same size
and weighs 8 pounds. It is a separate unit so it need not be included in a mobile
installation or where 12 VDC is available.

The 405" will retain its stamina for the years ahead. Computer estimated
life of the output transistors is 25.7 years. That's a lot of QSOs, a lot of fun and
excitement.

TEN-TEC products are sold by selected Argonaut, Model 505 ... .. .. $288.00
dealers. If one is in your trading area, Ljnear Amplifier, Model 405 .. 149.00
by all means patronize him. It will help power Supply, Model 250

you and Amateur Radio. However, if. it
is more convenient, send your order di- (Will supply both units) . 49.00

rectly to us. Include $2.00 for shipping. Power Supply, Model 210 'fw'"

(Tennessee residents include 5% sales power Argonaut only) .. .. 2495
tax.) Write for catalog and specifica- Microphone, Model 215 ... 17.00
tions. Keyer, Model KR5/605 . 34.95

Nollien-recu
SEVIERVILLE, TENNESSEE 37862
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FRE
11/
38

60 SPEED GEARS
for model 15-19
(74912-74913)
$3.50 set—postpaid

TOROIDS
B8 or 44 mhy: unpotted
30—310.00 postpaid

(5—%$2.50) no Canadian

14 TYPING
REPERFORATOR
C!ean—rer_ond-twnld
0 $35.00 (no KB)
KSR $50.00 (with KB)

TXC1 Facsimile Transceiver Recon

00 case—40 rol

28 TYPING UNIT
Late LP&/LP9

FRESH NYLON RIBBONS
for 14-15-19-28-32 mite mach
All black or red-black
$3.50 box—postpaid

SH TAPE
16 wide / red Dl ,ll||0w

MINIATURE MITE
Page Printer
Ready to use. with cables
Reconditioned—60 or 100 wpm
$200.00

Reconditioned Mnd‘el s
Excellent—Complet
KSR $250.00 ASR 5375 00

DESKFAX 6500
[As in QST—May, 1972)

d-huned $55.00
As-is, working, comp

Fun to copy weather maps,
Excellent—with manual
$100.00

I ax paren
Phg 250 sheaty, $3.00

$15.00—2/$25.00

cane (5 phg) mon\

recondition machines

wz;vm VAN'S

send stamp for picture catalog

» Immediate shipment on small items.

+ Good work takes time , . . we
to order, allow 3-4 weeks . . , SASE for more info.

W2DLT ELECTRONICS
302H Passaic Ave., STIRLING, N.J. 07980

Phone: 201-647-3639 %_,ﬂ
e

Div. of T iter C

ication Specialists

yp

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

SPECIAL

Crystals for most ama-
teur 2-Meter F.M. Trans-
ceivers:

$3.75 Each

DIVISION OF BO
WHAN & SON
ELECTRONICS, IN

Fort Myers
Florida 33901

Send 10¢ for ne

Inquire about quantity catalog with
prices. Order direct. Send oscillator circui
check or money order. and lists of

thousands of
frequencies in
stock.

For first class mail add 15¢ per
crystal .for airmail add 20¢ ea

P crysTaL BaRGains

2400 Crystal Dr.

(813) 936-2397

Radio Amateurs
Reference Library
of Maps and Atlas

WORLD PREFIX MAP — Full color, 40" x 28", shows
prefixes on each country . DX zones, time zones,
cities, cross referenced tables postpaid  §1.25

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

postpaid  §1.25
RADIO AMATEURS MAP OF NORTH AMERICA! Full
color, 30" x 25" — includes Central America and the
Caribbean to the equator, showing call areas, zone
boundaries, prefixes and time zones, FCC frequency
chart, plus informative information on each of the 50
United States and other Countries postpaid §1.25

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

B
C.

w

ts

SPECIALS! CRYSTALS FOR:
Frequency Standards

I Color TV 3579.545 KH: (wire leads)

1.60
4 for 5.00

size 83,7 x 12" postpaid  $2 50
Complete reference library of maps — set of 4 as listed

o e 18 | = _ P s
Almost All CB Sets, Trans. or Rec 250 See your favorite dealer or order direct.
IR T e WRITE FOR e ‘*"‘”‘““ "b k

(Except 80 mele!s{ = 4 for ggg FREE Do INC.
BD Meter Range in FT-2 BROCHUP[’ Dept' g 925 She Drive

Lake Bluff, I1l. 60044
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CW or RTTY, whichever way you go,

HAL HAS TOP QUALITY
YOU CAN AFFORD!

TOP QUALITY RTTY...WITH THE HAL
MAINLINE ST-6 TU. Only 7 HAL circuit boards
(drilled G10 glass) lor all teatures, plug-in IC sockets, and
custom Thordarson transformer for both supplies, 115/
230V, 50-60 Hz. Kit without cabinet, only $135.00; screened,
punched cabinet with pre-drilled connector rails, $35.00;
boards and complete manual, $19.50; wired and t

units, only $280.00 (with AK-1, $320.00).*

TOP QUALITY...WITH THE
HAL 1550 ELECTRONIC
KEYER. Designed for easy opera-
tion; pertectly timed CW with optional
automatic 1D for sending call letters,
great for DX and RTTY; TTL circuitry,
trar wi for grid block,
cathode keying Handlome rugged
crackle cabinet with brushed alumi-

el

OTHER HAL PRODUCTS INCLUDE:

ID-1 Repeater ldonlll'let (wired circuit board)

ID-1 (completely bled in 1%" rack
cabinet)

HAL ARRL FM Transmitter Kit

W3FFG SSTV Converter Kit

Mainline ST-5 TU Kit

Mainline AK-1 AFSK Kit

num panel. With ID, only $90.00; with-
out 1D, $65.00.°

$ 75.00°

$115.00°
$ 50.00°
$ 55.00°
§ 50.00°
$ 27.50*

NEW FROM HAL —TOP QUALITY
RVD-1002 RTTY VIDEO DISPLAY
UNIT. Revolutionary approach to amateur

RTTY ... provides visual display of received
RTTY signal from any TU, at four speeds (60, 66,
75, and 100 WPM), using a TV receiver modified
for video Itoring. P ic solid-state TV

TOP QUALITY...

WITH THE HAL

MKB-1 MORSE KEYBOARD.
As easy as typing a letter—you get
automatic CW with variable speed
and weight, internal audio oscillator
with volume and tone controls, in-
ternal speaker, and audio output jack.
Smooth operation; completely solid-
state, TTL circuitry using G10 glass
boards, regulated power supplies,
and high voltage transistor swiltch,
Optional automatic ID available. As-
sembled MKB-1, $275.00. In kit form,
$175.00. *

TOP QUALITY...WITH THE HAL RKB-1
TTY KEYBOARD. Gives you typewriter-easy op-
eration with aut tic letter/number shift at four
speeds (60, 66, 75, and 100 WPM). Use with RVD-1002
video display system, or insert in loop of any tele-
printer, for fast and easy RTTY. Completely solid state,
TTL circuitry using G10 glass boardl regulated power

recelver/monitor, or monitor only, avallabl
RVD-1002, $525.00; Panasonic TV receiver/
monlitor, $160.00; monitor only, $140.00.*

PP and (tr loop h.
RKB-1 assembled, only $275.00.*

d s, and IC’s o fill practically any con-

HAL provides a

te line of c

sami
P .

siruction need. Send 24¢< to cover postage for catalog with info and photos on all HAL products

available.

‘Abm prices do nol include lhlpplnq CO.II Please add 75¢ on parts orders, $2.00 on larger kits.

, sireel add

via UPS

required.

HAL COMMUNICATIONS CORP., Box 365 H, Urbana, lilinois 61801
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KW 7e

SUPERMatch il i

¥ E-Z Match Tuner
¥ SWR Meter

* Power Meter

% Dummy Load

% Antenna Switch
% 350 watts PEP

Clean up the unsightly
tangle of wires around
the shack and your wife
will think it's beautiful

KW Electronics

10 P 51 Fatiaturgh M York 12901
I Carasets 227 Wawhors Rond

k b pen Send for FREE Literature)

NEW for HR-2 0
WPl E SCAN-2 400% MORE AVERAGE

with seacrh back SSB POWER OUTPUT

SCAN-2 1S DESIGKED TO PLUG INTO HR-2
CRYSTAL SOCK ONLY NE GARY WIRING
KREEDED 1§ GR { SWITCH

iji?un'l.n:!\.r; .! { SILIC :.:‘.‘111::“5”’\“ | USE A MAGNUM slx
tveauauty R F SPEECH PROCESSOR

ONE 1.C. AND THREE SILIC
IS ON A 21/2 X 11/2 PC BOARD. UNIT SCAKS
TWO FREQUENCLIES TWENTY S A SECOND.

K FEATURE ALLC OPPOSITE

CHAN TO BE SCANED ONCE EVERY FIVE Callins, Heath $120.06
SECO FROM THE ONE THAT 15 LOCKED OK Yaerws FTI0M $139 95
BY A SIGNAL. THIS FEATURE CAN BE SWIT Kenwood $139.95
CHED 1IN AND OUT. WIRED.ooasssa $19.95 Add 5% Tax in Washington

TO ADD S1X MORE
NCIES TO HR=2 OR HR=2A.
ElT..... vaeS 9,95
. «+513.95

6T-HR2 1
TRANSMIT FREQL

® 4 TIMES THE SS8B POWER ON ALL BANDS
HF-1441U RF PREAMPLIFIER (MOS5-
TYPICAL GAIN 17db with 3d
FIGURE. KIT..

® ADDED PUNCH FOR PILE-UPS

@ EXCELLENT VOICE QUALITY
HF=-144M (MOTRAC PRE-AMP)

WIRED.:.v0voe $17.93 ® SPLATTER FREE, NARROW BAND OUTPUT SIGNAL
WAHL "150-TIP" CORDLESS SOLDERING
IRON COMES WITH CHARGER....vcaus 519.95 @® SOLID STATE DESIGN
SPECIAL HR-2A or HR-212 WITH SCAN-2 PHICES i ;
AND PRE-AMP INCLUDED. HR=2A...$229.95 jncouo. ® MORE ADDED POWER PER $ THAN ANY OTHER METHOD
HE=212..5259.95 . o 0T
Topeka Communications

1313 E. 18 Terr. Land Electronics | oo

gheay South

Topeka, Kansas EEED7 Pt Y, W 38007 O e RN
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Semiconductor Supermart

e MOTOROLA e RCA e FAIRCHILD o NATIONAL e HEP e PLESSEY e

Actual Size

DIGITAL READOUT

At a price
everyone $3.20

can afford

« Operates from 5 VDC
« Same as TTL and DTL
« Will last 250,000 hours.

The MINITRON readout is
a miniature direct viewed
incandescent filament (7-

Segment) display in a 16-pin DIP with a
hermetically sealed front lens., Size, and
appearance are very similar to LED read-

outs. The big difference is in the price.

Any color filter can be used.

INTRODUCING NEW
DEVICES AT NEW LOW PRICES

LA3018 (replaces CA3018) ! 60

LA3046 (replaces CA3046

LS370 (replaces LM370)

LS1496 (Improved MC1496) .. 5200

LS!OZM (replaces CA3028)

LP1000 (a new fun-type device to make LED flashers
audio osc, timer, etc. . .. $1.60

Cominﬁc soon the LP2000 Micro-transmitter in a

10-pin package.
NATIONAL DEVICES
LM370 AGC/Squelch amp ... e o.M 1. |
LM373 AM/FM/SSB IF sirlp}'Det e 34,85

LM309K 5V 1A regulator. If you are using TTL
you need this one. . WS ... $3.00

POPULAR IC's

MC1550 Motorola RF amp ...

CA3020
CA3020A
CA3028BA

RCA 14 W audio
RCA 1 audio ...
RCA RF amp .

CA3001 RCA

MC1306P
MC1350P
MC1357P
MC1496

Motorola Y4 W audio

High gain RF amp/IF amp ...
FM IF amp Quadrature det ..
Hard to find Bal. Mod.....

MFC9020 Motorola 2-Watt audio ..
MFC4010 Multi-purpose wide-band amp

MFC8040

MC1303P Dual Stereo preamp ..

MC1304P

Low noise preamp .

FM multiplexer stereo demod

MOTOROLA TUNING DIODES

$1.80 Silicon voltage variable capacitance diodes in
$3.07 TOD-92 plastic case like plastic transistors. Both
. standard Motorola and HEP numbers are listed:
$3.92 devices are same. Capacitance value is typical
3177 at —4Vdc. Tuning ratio is approx. 3:1.
$6.66 MV2101/R2500 6.8 [+ ] 110
$1.10 MV2103/R2501 10  pF ... T
$1.15 MV2105/R2502 15 PE. . i mommmremers. 1 o |1
'sz'zs MV2109/R2503 33  pF o .$1.10
" MV2112/R2504 56 pF . PR $1.10
$3.25 MV2115/R2505 100 pPF .o $1.10
$2.50
$1.25
e $1.50
o P2.T5
g MORE RCA IC's
' CA3088E AM rcvr subsystem ... $2.50

CA30B9E FM IF system with circuits for IF

FET's

MPF102 JFET ¢ i ik
MPF105/2N5459 JFET ..o
MPF107/2N5486 JFET VHF/UHF .

MPF121 Low-cost dual gate VHF RF
MFE3007 Dual-gate .. ...

40673 s

3N140 Dual-gate

3N141 Dual-gate ...

amp., Det., AF preamp AFC, Squeich &
tuning meter = $3.90

MOTOROLA DIGITAL

MC724 Quad 2-input RTL Gate

MC788P Dual Buffer RTL ...
MC789P Hex Inverter RTL . s
MC790P Dual J-K Flip-flop .o
MC799P Dual Buffer RTL. ..

MC780/880
MC1013P 85

RTL decade counter ... ..
MHz Flip-flop MECL ...

CA3018 Transistor array $1.55
$.60
....... 96
$1.26
56 NEW FAIRCHILD ECL
$1.98 HIGH SPEED DIGITAL IC's
$1.75 9528 Dual “D" FF toggles beyond 160MHz $4.65
e $1.95 9582 Multi-function gate & amplifier ... . $3.15
.. $1.86 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.
$1.00
... $1.00 Box 3047H, Scottsdale, AZ 85257
- $1.00 CIRCUIT SPECIALISTS CO.
-.$2.00 Please add 35¢ for shipping
-.$1.00 FACTORY AUTHORIZED
$3.00 HEP-CIRCUIT-STIK
$3.25 DISTRIBUTOR
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short circuits

mobile touch-tone

In the article on mobile Touch-Tone
operation in the August, 1972, issue, page
60, the capacitor and resistor across relay
K1 can cause immediate failure of the
transistor due to excessive current flow.
When the transistor is first turned on, and
the capacitor is not charged, current flow
is about 500 mA since the 22-ohm
resistor is the only thing that limits
current. WBBNAT has suggested a modifi-
cation which places the time-constant
capacitor in the base circuit of the tran-

Improved time-constant circuit.

sistor. This has proved quite effective and
according to several fm operators who
have built it, the circuit works very well.
The diode has been added to the tran-
sistor base circuit to prevent the dial from
shorting out the charge on the time-
constant circuit.

frequency-measuring oscillator

The frequency-measuring oscillator de-
scribed in the April, 1972, issue was
originally designed and built by Ben
Christie, K2BF. A footnote should have
been included in the article to that effect.
It seems that Ben designed and built an
fmo and sent it to a friend, Peter Peter-
sen, KEMFS, in Long Beach, California. It
was at K6MFS's house that author
WBIEL saw the original fmo, realized it
would make a good construction article
and obtained full information from
K2BF. The photographs in the article
were taken by K6MFS, and are of the
original fmo built by K2BF.

90 [l december 1972

multimode i-f system

In the article on the multimode i-f
system in the September, 1971, issue,
several component designators were not
included on the schematic. Capacitor C6
is the .001-uF capacitor from pin 14 to
pin 16 of the NE560 PLL IC. C1 and C2
are the two 100-pF capacitors across L1
and L2. R1 is the 1k resistor from pin 2
to pin 3 of the MC 1596G IC. R3 is the
3.9k resistor connected to pin 9 of the
MC1596G.

frequency scaler

In the circuit of the frequency scaler,
fig. 2B, page 42 of the September, 1972
issue of ham radio, the .01-uF capacitor
should be connected to both V. pins on
the 95H90 IC. The circuit-connection dot
was inadvertently left off by the drafts-
man.

direct-reading swr meters

The meter scale for the direct-reading
swr meter (fig. 1, page 29, May, 1972) is
incorrect. The author states that, “An swr
of 1:1 is obtained if the reflected power
is equal to zero.” That would place the
swr line labeled 1" directly between the
zero on the reflected scae scale and the

Bird Model 3122 Thruline wattmeter.

pivot of the reflected meter pointer. In
fig. 1 that line is displaced to the left, so
that a reflected reading /ess than zero
would be required to obtain an swr of
one. In addition, Thruline™ is a registered
trademark of Directional RF Wattmeters
manufactured by Bird Electronic Corpor-
ation. Author WA4WDK's vswr meter was
patterned after the Bird model 3122
Thruline® Wattmeter pictured here.



logic monitor

In the logic monitor circuit described
in the April, 1972, issue (page 70) the
output of the first section of the MC844
should be connected to the 1k pullup
resistor.

¥
,,'n S fo— n x 44 FEET —] .r_‘_J_’_“ ROVR
5' ’T Ly mew ) J"&};FQB
IFT I\ 2 :
R im0
I- | Oojs.r;
Lt e j
44 o st

LA1EI's three-band ground-plane antenna.

three-band ground plane

Fig. 6 of LA1EI's excellent article on
the three-band ground plane in the May,
1972, issue is in error. The corrected
drawing is shown above.

repeater control with simple timers

In fig. 1 on page 47 of the September,
1972, issue, C1, the 400-pF capacitor,
and the 33-ohm resistor should go to
ground, not to Q of U1. Make the same
change to fig. 2 on page 48.

power supply ics

The RCA CA3055 voltage-regulator IC
specified in the article on page 50 of the
November, 1970 issue of ham radio has
been replaced by the RCA CA3085. The
CA3085 is a 12-mA device, while the
CA3085A is a 100-mA device which is a
plug-in replacement for the old CA3055.
The CA3085B, a member of the same IC
family, has the same ratings as the
CA3085A, but can withstand higher
input voltage surges. The price, incident-
ally, of the CA3085A is /ess than the
CA3055, welcome news in view of the
higher costs of nearly every commodity
these days.

The “STANDARD”

Strong, Light, No Upkeep
Self-Supporting

Easy to Assemble & Erect
All towers mounted on
hinged bases

Complete Telescoping and
Fold-Over Series available

*so light you can
put it up all by :
yourself! No ' )

climbing, no jin
poles, no heart
attacks. iy
And now, with motorized AV
options, you can crank it /,

up or down, or fold it over, o " e
from the operating posi- /

tion in the house. Cdaasme, 71 )

See your local distributor, or write for 12
page brochure giving dozens of combina-
tions of height, weight and wind load.

HEIGHTS

MANUFACTURING CO.

NOW In New Larger Facilities
In Almont Heights Industrial Park
Almont, Michigan 48003
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CRYSTAL FILTERS

»

ﬂ/l o/p us at

SPECTRUM INTERNATIONAL

and

DISCRIMINATORS

wish all our customers and readers

a Verg g(appg Christmas
and a Successfu/ New year

CRYSTAL FILTERS

DISCRIMINATORS

CONVERTERS

For further information Check-Off page 126

3 New low cost digital
multimeter $299

® 26 ranges to measure ac/dc voltages from 100 microvolls
to 1200 V, ac/dc currents from 100 nancamperes to 2 am-
peres and resistance from 100 milliohms to 20 megohms
® Guaranteed 1o stay within specifications for one full year
Fluke gives you the best specs and strongest warranty on the
market today for the lowest cost of ownership ever. ® Wide
choice of options including rechargeable battery pack, digi-
tal printer output, deluxe test leads, high-voltage probe, RF
probe, 200-amp ac current probe, carrying case, duslt cover
and rack mounts, ® Unique sell-zero feature eliminates off-
sel errors. ® Rugged high-impact case with securely mounted
internal electronics. ® Service centers throughout U. 5., Can-
ada, Europe and Far East for 48-hour turnaround repairs
P.O. Box 7428,

FLUKE Seattle, Washington 98133

Getl all the details from your nearest Fluke sales office. Dial
toll-free B00-426-0361 for address of office nearest you.

92 december 1972

SPECTRUM
INTERNATIONAL

BOX 1084 CONCORD
MASSACHUSETTS 01742

NEW! IC KEYER

Only

$87.50
PPD
USA

IC KEVER

« Self completing dots and dashes.

+« Dot memory for easy keying.

* Precision feather-touch key built-in.

+ Sidetone oscillator and speaker built-in.

* Relay output keys 300-V @ 100-ma.

+ Keyed time base. Instant start.

+« 5.50 wpm. Perfect dot-dash ratio.

+» Send QSL or postcard for free brochure.

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO, CAL. 92025




Look into the FTdx 570

You're invited to take an inside look at
Yaesu's new FTdx 570 transceiver.

What you'll see inside is quality. Con-
struction features like a heavy-gauge,
compartmented steel chassis with integral
outer case, and instrument quality VFO
gearing. You'll see a beautifully-arranged
circuit layout, with each component identi-
fied by part number. And you'll see only
the highest quality components — rated
well above their operating levels.

The FTdx 570 is one of the best built
rigs around. Anywhere. We built it like a
tank. But like a fine watch, too.

The FTdx 570 is also filled with perform-
ance features you won't find in any other
rig in its price range. A noise blanker.
Built-in power supply. Calibrators, WWV,
VOX and a cooling fan. Not to mention 560
watts PEP SSB, 500 watts CW input power.
Plus a super-sensitive receiving section.
Even a built-in speaker.

SPECTRONICS WEST

Dept. Q, 1491 E. 28th, Signal Hill, Ca. 90806 / (213) 426-2593
Dept. Q, Box 1457, Stow, Ohio 44224 / (216) 923-4567

For a little extra money, you can have
a CW filter included.

Those are the highlights. Send us the
coupon, we'll send you the details. Better
yet, send us $549.95 and we'll send you
the FTdx 570, complete with a one-year
warranty. Why wait to get into a Yaesu?

[] Please send detailed information on all Yaesu |
products.

I
| |
l [J] Enclosed find $ |
: Please send model(s) == :
| Name R : |
| Address. . I
| |
| |
| |
J

City = State Zip
All prices F.O.B. Signal Hill, Ca. L2
1 Master Charge and BankAmericard accepted.
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LUNVAS ] \

COMPUTER KEYBOARD W/ENCODER $35

Another shipment just received. Alpha-numerics
keyboard excellent condition. Once again we
expect an early sellout. Price of $35 includes
prepaid shipment in the US and shipment made
within 24 hours of receipt of order.

TS 323 FREQ. METER
Similar to the familiar BC 221 except tnis one
covers range of 20—450 mc. Accuracy .005%
Used, guaranteed OK, less batteries, with
schematic. TS-323 ship wt. 35 Ibs. $50.00

NOISE ACTUATED SWITCH $1.35
Solid state noise actuated switch fully wired,
includes mike pick-up, amplifier, SCR switch.
Actuates by noise or whistle. Useful for burglar
alarms, lamp lighter, etc. 15 ft. range.

LIGHT EMITTING DIODES 3/%1.00

Ruby red, gold plated leads. With mercury cell
for instant testing.

—_
)

POWER TUNEABLE VARACTOR $5.00 !

JOHN MESHNA JR. ELECTRONICS
P.0. Box 62 E. Lynn, Mass. 01904

Similar to MA-4060, used in doublers,

triplers, amplifiers, etc. Fully guaran-

teed, with specs and some circuits.

$5 each or for $25 pp. T
CHARACTER GENERATOR SETS $50

64 bit ASC Il Character Generator IC sets.

Vertical scan set includes SKO0002 kit, two

MM502 and one NHOO13C.

Horizontal scan sets includes SK0001 kit, two

MMS502, and one NHO0O013C.

Make your own CRT readout or use it for hard

copy.

Either set only $50 and includes 10 pages of
info on character generators.

SOLID STATE AUDIO AMP $1.25
Fully wired, transistorized, uses 6 volts

New
3 Digit Gounter

iere. £
[

== i =—— L

« The model fm-36 3-digit frequency
meter has the same features that has made
the 2 digit model so popular with Hams
— low price, small size (smaller than a
QSL card), 35 Mhz top frequency, simple
connection to your transmitter, 40 —0.1
Khz readout — PLUS the added convenience
of a third digit to provide a 6 digit capa-
bility. Kit or Assembled.

Example: 28,649,800 Hz reads 28.6 MHz

or 49.8 Khz. (Add the 10 Hz module to
read 9.80.)

FM-36 KIT $134.50
NEW .. w55

300 MHz PRESCALER only $45.00
with fm-36 order

Micro-Z Co.

Box 2426 Rolling Hills, Calif. 90274

94 december 1972

Central New York Specialty Headquarters
FM by STANDARD COMMUNICATIONS
and CLEGG
ANTENNAS hy HY-GAIN
Quality-Selected Used Ham Gear

Write for listing, updated twice monthly

CFP ENTERPRISES
866 Ridge Road
Ludlowville, N. Y. 14862
607-533-4297

FM Schematic Digest

A COLLECTION OF
MOTOROLA SCHEMATICS
Alignment, Crystal, and Technical Notes

covering 1947-1960
136 pages 114" x 17" ppd $6.50

S. Wolf
P. 0. Box 535
Lexington, Massachusetts 02173




NEW
S NVETER

ey HR-6
25 Watt
12 Channels

SPECIFICATIONS

RECEIVER
?:J;ﬁg:c,!mg:g;:“ 52??4 oaﬁg Modulation Phase modulation with
Sensitivity 0.35uv (Nom.) 20db Quieting s automatic Fﬂewanan limiting
Selectivity 6db -+ 6 KHz Deviation Internal adjustable from
Image Rejection 50db + 32 KHz : 0-15KC. Factory set to 10KC,
Spurious Rejections 60db Microphone Preamp FET input
Modulation Acceptance +15 KHz with internal level adjustment.
Audio Output (3-4 ohm speaker) 3 Channels 12 crystal controlled with
watts @ 10% or less distortion 5 watts ~independent channel selector
maximum. and individual channel netting capacitors
Squeleh System _ Full “noise” operated Power Amp Protection Imlt\?nﬂg Elr:'c:lgﬁ
h |
e e et shan ot Sl Crystal Installed 52.525 MHz Channel 1
I.LF. Frequencies 10.7 MHz and 455 KHz POWER
Crystal Installed 52.525 MHz Channel 1 Voltage Requirements . 13.8Y DC (nom.)
TRANSMITTER 11.5V (min.) —14.5V (max.)
Antenna Impedance 50 ohms Current Requirements At 13.8 Volts
Frequency Range 52.54 MHz Receive (Squelched) 280 MA,
Power Output 25 watts min, @ 13.8V DC Receive (Max. audio output) 900 MA.
Power Bandwith 25 watts Transmit 4.5 Amp.
from 52.54 MHz Fuse Size 10 amp. 3AG
Harmonic & Spurious Emissions 60db Size 2% x 6% , 914
or more below carrier Shipping Weight Ibs.

FROM

COMMUNICATIONS WORLD, INC.

4788 STATE ROAD — CLEVELAND, OHIO 44109
PHONE: (216) 398-6363

THE MIDWEST NEWEST COMPLETE COMMUNICATION CENTER

Stocking A/S, Astatic, CDE, Cush Craft, Clegg, HyGain, Kenwood, Newtronics, all Regency
products, Business, Ham, Marine, and CB, Standard, Rohn, SBE, Tempo and Ten-Tec.

december 1972 [[§ 95




WESTERN UNION DESK FAX

PUT ON THE AIR — OR BACK TO BACK

“PRICED TO SELL"

PAPER
FOR
DESK FAX

1,000
SHEETS
$12.95

5795 EA. 2/51295

$ofiing mon 50 8P R IR
A w5 mei | RADIO RECEIVERS R-257/U

*

ELECTROLYTIC CAPACITORS
4000 MFD at 15V .. _.75¢ 10/$6.00
1000 MFD at 15V ... .25¢ 10/$2.00
50 MFD at 15V 20¢ 10/$1.50

*

.

BACK WITH AN EVEN BETTER SUPPLY

R & R has the Motorola Plug In's we sold
out of last year and more.
We now have the popular LOW BAND 25-50
MC equipment. Unit comes with these
plug-ins:

« st IF & 2nd Mixer

* . *

Miniature ued :witch. gltss enclosure
long 25¢ ea. 10/%$2 60

88 MH Toroids, potted ; v 10/$3.00 « RF & 1st Mixer
IRC Trimpots #RT22C2 1K-5K-10K-20K « Oscillator-Doubler unit-Amplifier
3/$1.00 « 2nd IF & Discriminator

Pots, miniature %" shaft 5K ... 3/$1.00 « Audio Squeich
Knobs for %/ shaft, brass inserts ... 5/$1.00 « Filter Unit
1000 PIV 2 amp Diodes ... . ......10/$2.95 SCHEMATIC Diagrams for all units supplied

Molex I.C. Terminals, 120 per Ft.
$1.00 per foot

COMPLETE SET ..

MNixie Tube type National NL940
$2.95 ea. 10/$27.50

*

R & R ELECTRONICS
311 EAST SOUTH ST.

INDIANAPOLIS, IND.
46225

$5.00 minimum order
Please add sufficient postage.
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What new 2M FM gives
me most for my money,
performance vs. price? The
answer's as clear as the superb
reception you'll get on the new
Standard 826MA, 10 watt, 2
meter FM transceiver. You'll
find such outstanding features
as 12 channels — with the four
most popular ones included —
and a RF output meter with
selection of 10 watts or 0.8 watt
for battery conservation. And of
course, our “‘Astropoint’ system

MAXIMIZE
YOUR AMATEUR RADIO

MONEY.

that assures: top selec-
tivity, great sensitivity,
and rejection of unwanted sig-
nals on today's active 2M band.
Helical Resonators & FET front
end provide the performance
needed for tomorrows crowded
channels. Provision for tone
coded squelch to activate mod-
ern repeaters. A radio that won't
become obsolete. Occupiesless
than 200 cu. in. Weighs less than
5 Ibs. It has all the same "'Astro-
points' as entire Amateur line.

X

NEW 22 CHANNEL BASE STATION
SRC-14U

[0 22 channels

[0 AC & DC supplies Built In

[0 10W (1, 3 & 10 selectable)

[0 Receiver offset tuning

0 VOX

[ Three Front Panel Meters

[J Plus many more exciting features.

X,

Ultimate in a 2M FM Transceiver features:

For detailed information on these; the complete Standard line and the name of your nearest dealer wrile:

@ Standard

Communications Corp.
213/ 775-6284 - 639 North Marine Avenue, Wilmington, California 90744

7
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Xmas Counter Kit Sale:

Here's bow it works:
Place an order for over $25.00 worth of merchandise
at our regular low prices. Then,for each dollar worth
of merchandise over $25.00, you may buy one of the
following kits:

1. One each of 7490, 7475, & 7447 for §1.50

2. One each of 74192, 7475, & 7447 for §2.25

OFFER EXPIRES JANUARY 15, 1973---To take advantage
of this sale, please mention the name of this magazine in your order.
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@ RATES Commercial Ads 25¢ per
word; non-commercial ads 10¢ per word
payable in advance. No cash discounts
or agency commissions allowed.

BB COPY No special layout or arrange-
ments available. Material should be type-
written or clearly printed and must in-
clude full name and address. We reserve
the right to reject unsuitable copy. Ham
Radio can not check out each advertiser
and thus cannot be held responsible for
claims made. Liability for correctness of

material limited to corrected ad in next
available issue. Deadline is 15th of
second preceding month.

ll SEND MATERIAL TO: Flea Market,

Ham Radio, Greenvifle, N. H. 03048.
- - ]

SAROC EIGHTH ANNIVERSARY January 4.6, 1973,
Advance Registration $10.00 per person _entitles
registrant to SAROC Special room rate $15.00 per
night plus room tax, single or double occupancy,
tickets for admission to technical seminars, Swan
Electronics and SAROC Social Hour Friday; Hy-
Gain/Galaxy Electronics and SAROC Cocktail Party
Saturday, Buffet Hunt Breakfast Sunday; Ladies
who register will be offered a special program on
Saturday. Advance Registration with Flamingo
Hotel mid-night show, two drinks, $17.00. Advance
Registration, with Flamingo Hotel Dinner Show
(entrees  Brisket of Beef or Turkey) no drinks,
$21.00. Tax and Gratuity included except for room.
SAROC Roundtrip Jet Vacation Flight Departure
Cities: Baltimore/Washington, Boston, Chicago,
Cleveland, Columbus, Detroit, Hartford, Milwaukee,
New York/Newark, Philadelphia, Pittsburg, St.
Louis, Kansas City, Denver, Omaha and Lincoln.
Send for details. Sixth National FM Conference,
ARRL, WCARS 7255, WPSS-3952, MARS, meetings
and technical sessions scheduled. Accommodations
request to Flamingo Hotel, Las Vegas, Nevada be-
fore December 15th. Advance Registration to
SAROC Southern Nevada ARC, Inc., Box 73,
Boulder City, Nevada 89005, Before December 31st.

WORLD QSL — See ad page 118,

SAVE MONEY on parts and transmitting-receiving
tubes. Foreign-Domestic. Send 25¢ for giant
catalog. Refunded first order. United Radio
Company, 56-HR Ferry Street, Newark, N.J. 07105.

11TH ANNUAL MID-WINTER SWAP AND SHOP on
Sunday, February 11, 1973 at the DuPage County
Fairgrounds, Wheaton, lllinois. Hours: 8:00 AM to
5:00 PM. $1.00 advance/$1.50 at the door. We are
expanding to two buildings this year. Refreshments
and unlimited parking. Bring your own tables. Free
coffee and donuts 9:00 - 9:30 AM. Hams, CB’ers,
electronic hobbyists, friends and commercial ex-
hibitors are cordially invited. Write W.C.R.A., Bili
Rambow, WB9AVD, P. O. Box QSL, Wheaton, Ili-
nois 60187 for information.

VK7 GOLDEN JUBILEE AWARD RULES: Radio
Amateurs outside Australia and New Zealand to
contact five (5) Tasmanian stations (VK7) during
the period 1lst January to 31st December 1973.
Any amateur band may be used. Any amateur
mode may be used with cross mode being ac-
ceptable. Cross band working is not acceptable.
A copy of the log showing date, time, band and
other relevant details signed by the operator and
two (2) other licensed amateurs or by the opera-
tor and the Secretary of his Club. Isolated opera-
tors who are unable to comply with the above
may request their to§s be subject to check by the
arganizers. A suitable certificate will be issued.
Sea Mail 3 IRC Air Mai! 6 IRC. Address for logs:
VK7 Golden Jubilee Award, Box 851J), G.P.0., Ho-
bart, Tasmania, 7001.

TOROIDS, iron “E" powder 80-10 meters. .500/" —
8/$1.00, .940/ — 4/$1.00, 14377 -— 75¢ each
or 3/$2.00, 23107 - $1.50 or 3/$4.00. Please
include 50¢ postage, slight‘l‘y more on large orders.
Fred Barken, WA2BLE, 274 E. Mt. Pleasant Ave.,

Livingston, N. J. 07039.

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

THE KEESLER AMATEUR RADIO CLUB at Keesier
AFB, Biloxi, Mississippi has just formed a 20m net
to unite departed Keesler hams and to provide a
public service for all by handling interstate & in-
ternational (legal third party) traffic. We would
greatly appreciate a small mention in_your maga-
zine. Net info: Name, K5TYP: Net Freq. 14.330
MHz: Time, 2000 GMT, Day, Saturday. WB5FDJ.

WG3SFC WILL COMMEMORATE the flight of an
Apollo Mission. Apollo 17 is to be launched on 16
Dec. 72. WG3SFC will be on the air from prior to
launch until after splashdown. Contacts with
WG3SFC will be confirmed by a special QSL card.
All contact confirmation requests should be accom-
panied by a self-addressed stamped mailing label.
QSL to Goddard Amateur Radio Club, P. O. Box 86,
Greenbelt, Maryland 20770. Normal frequencies: SSB
3950, 7275, 14325, 21400, 28650; CW: 3560, 7060,
14060, 21060, 28060. NMNovice frequencies in each
band will be tuned from time to time.

COMPLETE SCR-508 TANK RADIO SET. The re-
ceiver (BC-603) mod. to cover 10, CB, 15M, AM/FM,
12/115v. Trans., (BC-604) is 10-15M, FM/CW, with
12v dyno. All like new with manual. $60. W. Roden,
P. O. Box 1456, Rancho Santa Fe, Calif. 92067.

FREE “WANT” ADS! Details, plus 4 big issues $1.
HAM ADS, P. O. Box 46-653H, L. A, Calif. 30046.

“RTTY SPEED CONVERTER" A drilled, fiberglass 4"
x 614" printed circuit board now available for the
WA6JY) speed converter in the Dec. 71 issue of
Ham Radio. $6.00 post paid. Complete parts kit
including PCB $40.00, post paid. P & M Electronics,
519 South Austin, Seattle, WA 98108.

ANTIQUE COLLECTORS: Tubes for old sets, trade
or sell, New UX200 (RCA) $5, UX20l1A $5, UX30
$2, SASE for list, WA4NED, Box 468, Gaines-
ville, Georgia 30501.

ROCHESTER, N. Y. is the place to go for the
largest Hamfest, VHF meet and flea market in
the northeast, May 12th. Write WNY Hamfest, Box
1388, Rochester, N. Y. 14603.

DISCOUNTS! Standard, Sonar, Clegg, Robyn, Mos-
ley, Cush, Craft, Rohn, Gladding, others. Also
Marine and CB. Arena Cormmunications, Dept. H,
1169 N. Military Hwy., Norfolk, Va. 23502,

WANTED: QST before March 1923, All letters an-
swered airmail. Have spare 1930/31 copies and
NZART ‘‘Break-In” — Jock ZL2GX, 152 Lytton,
Gisborne, New Zealand.

PILOTS or Air Communicators join International
Flying Hams’ Club. 1600 members worfdwide. Write
to Box 385, Bonita, Calif. 92002.

PRINTED CIRCUIT DRILL BITS. Trumbull, 833
Balra Drive, El Cerrito, California 94530.

TELL YOUR FRIENDS about Ham Radio Magazine.
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BOX 235 ¢ SENECA, PA. 16346 » 8141 648-5122

communication/navigation electronics

MAGAZINE

This monthly technical magazine fills a “communication gap” within the electronic communication
and navigation equipment industry. Its tunction is to provide comprehensive and authentic information
not available in any other single publication. The types of feature articles include the tollowing:

SYSTEM DESIGN

The planning of radio communication and
electronic navigation systems, as well as
CCTV and electronic security systems.

EQUIPMENT DESIGN
State-of-the-art design techniques— analysis
of newly developed equipment.

TECHNOLOGY
Reports on technical developments—looking
into the future —measurement techniques.

FCC REPORTS

Comprehensive reports on FCC petitions,
proposed rulemaking and newly adopted rufes
changes—long before they are published in
FCC Rules and Regulations.

Subscription rate $12 per ye

Order accompanies subscription reques

SERVICING

The latest techniques for maintaining equip-
ment—troubleshooting—analysis and use of
test equipment.

INSTALLATION

Sofutions to unique installation problems—
local and national codes—interference and
interface problems.

APPLICATIONS

Utilization of system components—scope of
equipment applications — interface require-
ments.

CASE HISTORIES

Economic and operational aspects of unique

systems—examples of how problems were
solved.

ar, $20 for two years. When Check or Money
t, special rate is $10 for one year

or $16 for two years. Advertising rate card sent on request.

COMMUNICATION AND NAVIGATION, INC.
250 PARK AVE., NEW YORK, NY 10017
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WANTED: PRE-WAR COLLINS xmttr — 4A, 32B,
32G etc. Have you Handboaoks? All letters an.
swered airmail. — Jock ZL2GX, 152 Lytton, Gis-
borne, New Zealand.

JOIN WORLD’S LARGEST Amateur Radio Service
organization. Over 12,000 members in over 750
|.T.U. Call Prefixes. Write to International Amateur
Radio Society, Box 385, Bonita, Calif. 92002.

RTTY PICTURE TAPES. Stamp for list. John Sheaetz,
$ Hansell, New Providence, NJ 07974,

“AFSK GENERATOR” — PCB and all components
except input output jacks, power supply and
chassis. $6.60. P & M Electronics, 519 Soutﬁ Austin,
Seattle, WA 98108,

FIGHT TVI with the RSO Low Pass Filter — pl15
March 73 -— write for brochure ~— Taylor Com-
munications Manufacturing Company, Box 126,
Agincourt, 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.

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.

WANTED: QST magazines, 1916-1922. Paul Kluwe,
Edmore, Mich. 48829,

KLEINSCHMIDT MANUALS. Mite KSR, teletypewrit.
er machines, supplies, parts, gears, motors. SASE
list, Teletype manuals wanted. Typetronics, Box
8873, Ft. Lauderdale, Fla, 33310.

WE BUY ELECTRON TUBES, diodes, transistors,
integrated circuits, semiconductaors, ASTRAL ELEC-
TRONICS, 150 Miller Street, Elizabeth, N. J. 07207.
(201) 354-2420.

FOR SALE: MODEL 19 TELETYPE, §75. Ed luck,
1710 Yahara Place, Madison, Wisconsin 53704,

“DON AND BOB” GUARANTEED GOODIES. SBE144
209.00; Gladding 25 212.50; SBE450 339.00; Stan-
dard SRC146A.write; SBE SSTV system (Monitor,
camera 999.S0L) 849.00; Hygain TH6DXX 139.00;
Hyquad 109.00; 400 Rotor (225.00L) 179.00; 204BA
129.00; Masley CL33 124.00; Ham-M 99.00; TR44
5§9.95; CDE parts stock; Belden 8448 rotor cable

10¢/ft; 8214 RGBU foam 16¢/ft; Mallory 2.5A/
1000PIV epoxy diode 29¢ ea.; 19¢/%té 1000UP;
Leader 810GDM 49.95; MOT MC1709 (709)T05

39¢: Sangamo DCM60OMFD/450V cap. 4.95; Write
quote Triex, Drake, Eimac, Leader test; CLEGG
FM27A: used, clean, guaranteed: 75A4 345.00;
NCX500/AC 325.00; T4XB/AC4 450.00; FTDX401/
VFO/SPKR/CW 495.00; 2B/2B 175.00; HT41
125.00; HT32/37 175.00; NC240S 125.00;
C60LN cassette 1.49; Shipping charges collect.
Mastercharge, BAC. Warranty guaranteed. Madison
Electronics, 1508 McKinney, Houston, Texas 77002.
(713) 224-2668.

QSL'S — BROWNIE W3CJI — 31118 Lehigh, Allen-
town, Pa. 18103, Samples 10¢. Cut catalogue 25¢.

POINT YOUR ANTENNA ACCURATELY! Send SASE
for information on how to obtain bearing and dis-
tance information to over 400 world wide locations
calculated specifically from your own location.
W6WAH, Dean C. Hildebrand, 1461 Coronel Ave.,
Vallejo, Calif. 94590.

GONSET (I — 2 METER TRANSCEIVER — $55.00;

Gonset It — $75.00; Clegg 22er — $125.00; Poly
Comm IV — $165.00; Norelco Video Tape Record-
— $310.00; Philips Plumbicon — $35.00

er .00.
WB2GKF Stan Nazimek, Jr., 506 Mount Prospect
Avenue, Clifton, New Jersey 07012.

SELL: HW-100 w/AC supply, 25 kHz calibrator,
CW filter $225. R-274 gen coverage rcvr $100. 2m
FM Motorola 140D 3T-2R $75, U43GGT 2T-2R $90.
Both with accessories and crystals, John Boston
g\é%g})lig. Box 354, Calhoun, Ga. 30701 (404)

RADIO CONSTRUCTOR
Magazine

+ Audio Construction Projects
Receiver Construction Projects
+ Transmitter Construction Projects
» Test Equipment Projects
» Radio Control Projects

. . . and much more

ONE YEAR SUBSCRIPTION — $7.00

Write

RADIO CONSTRUCTOR
Greenville, N. H. 03048

USED TELETYPE®
EQUIPMENT

For details on a limited amount of alder
Railroad Teletype equipment being dis-
posed of in Texas, Kansas and California
send S.A.S.E. #10 Envelope to:

BOX RTTY

HAM RADIO
GREENVILLE, N. H. 03048
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2 METER

DYCOMM

———ECHO Il//—

AMATEUR RePeaTER — ony $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.0. BOX 10116
RIVIERA BEACH, FLA. 33404

MINIATURE
SUB-AUDIBLE
TONE !
ENCODER Tested

« Compatible with all sub-audible tone systems such as
Private Line, Channel Guard, Quiet Channel, etc.

Glass Epoxy PCB, silicon tramsistors, and tantalum
electrolytics used throughout

Any miniature dual coil contactless reed may be used
(Motorola TLN6B24A, TLN6709-B — Bramco RF-20)
Powered by 12vdc @ 3ma

Use on any tone frequency 67Hz to 250Hz

Miniature in size 2}; x .75 x 1.5” high

Complete less reed (Available in 33 fregs. for $17.50 ea)
OQutput 3v RMS sinewave, low distortion

Postpaid — Calif. residents add 5% sales tax

COMMUNICATIONS SPECIALISTS

P. 0. Box 153, Brea, CA 92621

) ALL
SOLID
STATE

STOCK
FREQS:
16/76
22/82
28/88
34/94

SPACE-AGE TV CAMERA KITS & PLANS

DIAL 402-887=37T1

o1 smoapwar, nw. ATV Research opaxora city, NEsr. s8731

SUPER COUNTER — $349
TO 160 MHz (as shown with
scaler) 5 digits, w/display stor-
age very compact, 4.5 Ibs, AC/
DC_ Sens 50mV, Stbity. 1 pt
108/wk full wrnt. immediate de-
livery. Order yours now or SASE
for more info. 206-747-8421.
NHE COMMUNICATIONS
15112 S. E. 44TH
BELLEVUE, WA. 98006

we pay HIGHEST

PRICES FOR ELECTRON
TUBES AND SEMICONDUCTORS

H & L ASSOCIATES

ELIZABETHPORT INDUSTRIAL PARK
ELIZABETH, NEW JERSEY 07206
(201) 351-4200

VHF
UHF

Crystal Controlled CONVERTERS for DX, FM, ATV, Space
and other uses, Extremely Sensitive and free from spur-
ious responses. With AC power supply. Choice of i-f, many
in stock. Upgrade your station to JANEL.

50 MHz 2.0db NF $74.95
144 MHz 2.5db NF $74.95
220 MHz 3.0db NF $79.95
432 MHz 5.5db NF $74.95

All postpaid. Write for full details. Also preamps. Ask
about our OSCAR special 435 MHz converters.

JANEL P.0. BOX 112
SUCCASUNNA, N. J. 07876
LABORATORIES 201.584-6521
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HOOSIER ELECTRONICS — Your ham headquarters
in the heart of the Midwest where only the finest
amateur equipment is sold. Individual, personal
service by experienced and active hams. Factory-
authorized dealers for Drake, Regency, Standard,
Ten-Tec, Hy-Gain, CushCraft, Ham-M, plus many
more. Orders for in-stock merchandise shipped the
same day. Write today for our quote and try our

personal, friendly Hoosier service. Hoosier Elec-
tronics, R. g Box 403, Terre Haute, Indiana
47802.

WE SELL CONSTRUCTION PLANS — gold recovery
unit! — silver recovery unit! — infra-red scope —
x-ray fluoroscope — alternator adapter — 200
watt inverter — electronic insect trap — burglar
alarm system — chemical formulary (home pro-
ducts) — electroplater — plans $5.00 — plus

many more! Ask for free catalog, airmailed 30¢ —
Creative Products, 1551 East Loop 820, Dept.
H-1172, Fort Worth, Texas 76112.

F.C.C. TYPE EXAMS GUARANTEED to é)rapare you
for the F.C.C. 3rd., ($7.00), 2nd. ($12. and 1st
($16.00), phone Exams; complete packaga. $25.00.
Research Company, Dept. D. Rt, 2, Box 448, Calera,
Alabama 35040

CANADA'S MOST UNUSUAL Surplus and Parts
Catalog. Jam :ackad with bargains and unusual

items. Send ETCO-HR, Box 741, Montreal,
Canada.

SELL: E.E. and other technical books. SASE for
list. Roger A. Baim, WB9BDP, 2753 W. Coyle,
Chicago, lllinois 60645.

ELECTRONIC CONNECTORS WANTED, unused.
Air Industry, 5643 W. 63rd Place, Chicago, Il

60638

1973 DESK CALENDAR,
call in gold, $2.00. Henry Morgan,

Akron, Ohio 44307.

2 METER FM, Brand New, Inoue IC-20, 1&10 watts,
12 channels, w/mike, cable, mobile mount $269.50,
Bob Brunkow, 15112 S.E. 44th, Bellevue, Wash.

98006. Phone 206-747-8421.
NEW FROM COMTEC!

12 x 9. Name, address,
883 Diana,

Ameco books cover all
grades of amateur and commercial licenses. Also

code practice records. Write for full details.
Comtec, Greenville, NH 03048.
MANUALS FOR GOVT. SURPLUS GEAR — $6.50

each: R-390/URR, R-220/URR, R-389/URR, R-388/
URR, ALR-5, TT-63A/FGC, RCK, LP-5, URM-25D,
CV-591A/URR, TS-587B/U, BC-34BJNQ, BC-779B,
TS-34A/AP. W3IHD, 4905 Roanne Drive, Washing-
ton, D. C. 20021.

TEFLON WIRE #22 gauge stranded, silver plated.
$1.75/100 ft. Rich Shyer, 6254 'S. Palomares,
Pomona, Ca. 91766.

VHF NOISE BLANKER — See Westcom ad in Dec.

‘70 and Mar, '71 Ham Radio.
PEARCE SIMPSON — Gladding 25‘5. $219.95 —
with 117vac Power Supply, $264. — HiSkan

monitor incl. one xtal, $105.00. Antanna Spec:alts'.s

Bill's Radio, South Rd., Wading River, N.
11792. (516) 922-6118.
RESISTORS: Carbon Composition brand new. All

standard values stocked. %% watt 10% 50/$1.00; %
watt 109, 40/$1.00. 10 resistors per value please.
Minimum order $5.00. Post paid. Pace Electronic
Products, Box 161-H, Ontario Center, New York
14520

FOR SALE, DRAKE R4A, excellent condition, man-
ual, extra crystals, prepaid, insured. First $225.
George Streit, Box 1713, McAllen, Texas 78501.

TEKTRONIX C27 SCOPE CAMERA. 0.85X and 0.7X
lenses, fitted case, 5” and 8 x 10cm scope mounts,
Polaroid pack back, focus bplate. Almost mint.
$400. Herbert Friedman, W2ZLF, 588 Hewlett St.,
Franklin Sq., N. Y. 11010,

WANTED: tubes, transistors, equipment what have
you? Bernard Goldstein, W2ZMNP, Box 257, Canal
Station, New York, N. Y. 10013.

SSB CONVERTER CV-591A: Get upper or lower sidebands
from any recvr. OK gatd. w/book . $137.50
SP-600(*) RECEIVER 0-54-54 MH: l:onlinuous a\mhauled,
aligned, grtd, w/boox . 250.00

BRAND NEW FREII-SHIFT TTY MONITOR

NAVY OCT 3: FM Receiver type, freq. range 1 to 26 MH:z
in 4 bands, cont. tuning. Crystal calib. Reads up to 1500 Hz
deviation on built-in  VTVM. Cost $1100.00 each! In
original box, with instruct. book & cord. fob Mariposa, Cal.
Min, signal ‘needed: 15 mv. Shpg wt 110 Ibs ... -....4950

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 original factory pack and an exc.
used, checked OK & grtd main receiver R-444 modified for
120 v. 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 uw at 28.4 mhz. 0.9 at
133 mhz, 5 at 538 mhz, 4%, at 778 mhz. 7 at 1 ghz. The
receiver Is actually a 30 mhz IF ampl. with all that follows,
including a diode meter for relative 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 +200khz or +2 mhz; and SELECT AM or FM! With
Handbook & pwr. input plug, all only . e 1500

CV-253 Converter only, good used w/book . .89.50
30 MHz PANADAPTER 0K grtd .. $137.50
Meas. Corp. #59 Grid Dipper 2.2-420 MHz, ... 75.00
NEMS-CLARKE #1670 FM Rcvr 55-260 MHz

like new ... ..275.00
wwv Rc\rrfCunparalor 2%-2{) MH:, w/s:ope ...250.00

RECEIVER/COMPARATOR FOR 60 KH: WWVL standardizes
to 1 part in 10 billion with inexpensive oscillators 495.00

Attention!
Buyers, Engi s, ad d hnici
We have the best test-equipment & oscilloscope inventory
in the country so ask for your needs . . . don‘t ask for an
g\ferall catalog . . . we also buy, so tell us what you have,
rice it.

R. E. GOODHEART CO.

INC.
Box 1220-HR, Beverly Hills, Calif. 90213

Phone: Area Code 213, Office 272-5707

Since 1935

TYMETER'

Tama A1 A Glance
DIGITAL CLOCKS

waADE 1% LA

CALL-IDENT

10-MINUTE STATION
CALL REMINDER

Fi124

2350

Made in US.A.

HOUR
CLOCK

10-minute repealing timer buzzes warning lo sign in your
call letters. Walnut or ebony plastic case, 4 H, 73 "W,

4"D. 110V, 40 cy. One Year Guarantee. Made in U.S.A.
At Your Dealer, or DIRECT FROM

PENNWOOD NUMECHRON CO.

DIVISION OF LCA CORPORATION
72749 FRANKSTOWN AVE PITTSBURGH, PA 15208
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nppru. DC amp, TO- Fl SNT437 50 L] sN7a80 .85 L] SN74157 1,
E amp, 14 ckis, vo-l 5 sN7838 1 ] SN7481 1.10 | SM74188 1.
O onal (A ] sN7440 21 J SN7482 | SN74160 1
E [] SN7441 1.00 ::;213; :
G ertace reasiwmse (A) L] SN7442 1.12 : i SN74163 1.
s Frequency compensator 708 (A} [] SN7443 1.21 (1 SN7490 .69 ] SNT4180 1.
0 ;“.m;:eor 709 (mini DIF) E gz;::: :::; : g:;u: 1.10 [?_ SN74181 4,
7 Prea. mal. 741G (A} " ) SN7446 1.17 snress b il S8
709.-709 Dual 709C (DIP) (] SN7447 1.10 ] sSN7494 1. i <
[] 739.739 Dusl stereo preamp 1 - SN7498 .68 [] SN74185 2.
(A} TO-56 or DIF dual in line e [ sN7ase l'l: L g:;:::; :
[ 78480 1‘}:}‘;,; JLise Driver ... . Pty Dt bt [ sN7a107 .a9 ] SN74195 1.

523G Mitlary Gold Cased DIP ._', ; : A
(G) Military Gold Encased Pak mﬂ
D | ——

BN 3 POTTER 0 $1.95 =

NIXIE ... W Egglgglzl.% ez gt vt [ oS!
l A range rectifier type volt-

Mhesedyrry e Do dteaay st vter’ DSREL

g.‘“;‘w‘hl’n:l': eharacicrn, 17OV, 3 for $7.50 sz 98' RO PR A

Yook

ALLEN BRADLEY'S []118 VAC 3PDY ... ... ..32.98 PHILCO-FORD
0 12veCc aPDT . .. .. ."%. 2.98
‘MICRO-POTS’ ; DYNAMIC MIKE
Excellent for “HAM' use as antenna switching, lllfhlﬂl- | Replacement for tape re-
e G, 172 i A tranamit, recelve, ete., and 100'a of commercial or in ), ":l. N"PA . 2
high, Muunts 11" dustrial uses, Includes plastic dust-cover with dnur-m - corders, ;Y' "'“’r- auw 'E
with shaft, linear and hookup info, 11 |'||n plug-in b Contacts movable g amps. 200 ohms, 6-ft. cor
immersisn=proaf high gold flashed silver, stationary overlay, with silver cad- and mini mike plug. 200-
frosg mium oxide movables. All contacts 10 amp 3PDT. Coil 5000 Hz. WL. 6 oz, F}t: in
2 for $1 data,116VAC 2260 ohms, 17.6 ma, 12 VDC 21 ohms l 98 :ulm of hand.” 2%" x
Ohms (] 2.5K 168 ohma, Size: 2347 x 1 6/16%, Wt. 4 ozs. Center pin 15" x Va”, Impact plastic
0 78 Cs.ok(] 28K missing. Comar MIK. type equal too.
5290 H 1ok 0 1008 Olin 1 100K S
s 1 . ] -
ALLEN BRADLEY'S ohms q Hisex anyd $73

[]12.0K [] 20.K [] 5 Meg ! 2
We stock Locknut Bushing & | ' TRANSISTOR' POTS [ 100 H;

Screwdriver typer at same Type F. Screwariver adjust. L] 200

R
50.K
ouunur_su-s for $1

low prices.
i

The lowest price digital clock kit
8

th cabinet) &an
far as we can see in U '-nu-n i Devices' engi- By Sclentific
neering dept. took extra Devices
INTEGRATED you the finest digital cle g, o ch-

CLOCK Kl'l'

CIRCUIT niques in easy-lo- un:lrr bt
'-.. T L] n ives It e O
SOCKETS g lP‘\‘:l“ mly'ﬂ\ into sny room at h . shop or Only
Buy Any 3 - Take 10°%, Wal rnm h}mmnn‘-’d’t-p fromt rul‘ln;l I.:r.:r‘ $
= I ant., " L] easy viewin
(] 14-Pin, dual in fine . 5.43 o sement | Muorescent - blue-green”  olaroid A
] 18-Pin, n. Haw - 2 glow for the Iatest easy-viewing, FEATURES: 6 display
O 70-8, 8 er 10 pim <29 hes, completely etched and thru plated circuit board, WITH CASE
Iy P Includes B fl' lmnn;u- for nl.-.;‘ v\nlhr‘ mlm-r Buy 3 — Take 10% off
w 2 o 2 our isplay
VOCK Pnics Wl SeIvRY "HOURS, "MINUTES, SECONDS, 116 VAC 60 % Smaller & more
Be Undersold! . Gift packed. - 3 Ibs, 8" x 514" x 3" case compact
‘HAM' UHF 400 MC | ALPHA-NUMERIC 7-SEG. READOUTS 250 MINLT
"ch Powsn Flourescent Hlue-lireen  0-9 numersis, decimals and letters. -
ISTORS, | M x W rn..u.-:-..o i .?vull:m-m V. o 5 it s :I‘l:r
] miMi-7* 1.78 = 1.77 360 x 8T0" C/DC 42 mils [ .t — q
TRAHS [] SLIM-T* 1.6 20375 40 x.20 1.8V AC/DC 42 mils [| Sockst — S0c
$3 95 : Compatibls to T-segment driver IC's. SLIM-7
|-
Oulr Yov 81 [ 3 — LeDsy, viible, micro.miniature, axial leads i
. 0. fa2— +! infrared, jumbo, TO-1x
> Do Qar I e e embe O ai 5
832. L LED", invisible, purabolic reflector, RCA
‘H‘I’hﬂcgdnr‘“:‘%&ﬂ 'zlh::m s, bi— Plin'fo Tﬂ.lltsl.!ﬂ)l. with darlington amp filte s1
TO-60 case, with stud mtg, e r' ] 2 — PHOTO TRANSISTORS, with do u:mgr-hn amy r::
— PHOTO CELLS, Cls pancake, 10K-70 ¢
VCEV max 65. H 8 = SDUAR CELLS. round, =, rect., aun powerscircuits s1
8-DIGIT (]2 — SILICON SENSORS, TEXAS, H-15, Matchstis, visible  $1
2 ELECTRONIC POC Amp
CALCULATOR b e Ll g+
Deisddaiiostay BATTERY &110vac @ DisplaylruLL WAVE 1.25
¥ wired, ready to usel Not a kit — fre -
zﬂflnllcconon“c.l and advaneed battery nmr::.;-,:::: Buy 3 — Take 10% JSILICON :2
alculator under $100. Makes use of the smallest f BRIDGE 1 12,28

.]in‘l’ chip LSI (Large Scale Integration), LED dis-
%‘u: ‘;.:_chaulns:r and a unique snap-action keyboard.
e 3 -lte}:‘y can be thrown away after use or
Perf::h with the AC power charger (included).
i fﬂ:‘laddit:on, Subtraction, Multiplication, Divi-
S0 S ons, including Chain or \(nnl Multiplication
o -mr; 85 well as true “‘credit'' balance up to

convenience and simplicity the/

oo0 []
ECTIFIERS 22 100 5

age., cod's 26 %. Rated: net 10
akefield, Mans, n»!"r 2A6-0AK2D

" Terma: add p

! 4 on 5t., Wakefield, M
f C.0.D.'S MAY BE PHONED N

] 15¢ CATALDG on Fiber Dptics, 'ICs’, Semi’s, Parts

decimal point fixed to two

pl s
d!s:l:l:s taﬂduh display indi r"nlndelle:lfﬂ‘-:ll:\l\l Y p
At digits and negative result iminus pDL AK

simplified m-lrurl:-m buok]ﬂ Factory

packed. Size: 314" x 51/, $.0.80X 942H LYNNFIELD, MASS. 01840

Euarantee,
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DRAKE ML-2 new with % antenna $250 prepaid.
Trade to SSTV setup. Cline WA7TMR, Box 216,
Logan, Utah B4321.

TELETYPEWRITERS — Kleinschmidt, reconditioned,
reasonable. Mark/Space Systems, 3563 Conquista,
Leng Beach, Ca. 90808. 213-429-5821.

B. & W. 6100 FOR SALE, low mileage, factory
inst. F.S.K., excellent cond. C. E. Heisler, 115 Dixie
Drive, Red Lion, Pa. 17356. Phone 717-244.2212.

470 PF. BUTTON-MICA by-pass capacitors, 5 for
$1.00 postpaid. Specify bulkhead or standoff type.
S.a.s.e. for list of other quality components, CPO
Surplus, Box 189, Braintree, Mass. 02184,

WANTED — BIRD MODEL 43 thru line wattmeter,
and signal generator with calibrated output to
175 MHz. Will pay good price. Don Wood VE7BVO,
800 Stockwell Ave., Kelowna, B. C. 763-7254,

HAVE | GOT A DEAL FOR YOU! Unusual values
full reconditioned guaranteed equipment. Listed
alphabetically by manufacturer. Drake 2B $169,
2NT $109, RV4 $79, TR4 $429, TR6 $395. Galax
300 with supng $149, GT550 both supplies $395,
RF 550 $49. Gonset Communicator IV (six) $99.
Hallicrafters HT 37 $149, SX101A $149. Hammar-
lund HQ170C $149, HQ170A/VHF $199. Heath
SB301 CW Filter $199. Military R 390A/URR $495,
National NCX5 both supplies $349, NC173 $69.
Swan 260 $295. Tempo DCIA $69, Tempo 200
Linear $339. Lots more. Get complete listing. New
Drake, Galaxy, Hallicrafters, HyGain, Kenwood,
Newtronics, Regency, Tempo. Stan Burghardt, Box
73, Watertown, S. D. 57201 Phone 605-886-3767.

WANTED: SWAN MARK 6B LINEAR, and TV-2C
Transverter. Russell, 19680 Mountville Drive,
Maple Heights, Ohio 44137. 216-662-2175.

SELL — COLLINS KWM-1. Mint cond. with 516E-1
DC & Homebrew AC supply. Best offer. 815-725-
2900. Ed Gerber WBZPW\UQ. 1705 Willowbridge
Rd., Joliet, Ill. 60435.

MASSILLON AMATEUR RADIO CLUB will hold its
annual Auction and Flea Market in Massillon,
Ohio on_Dec. 1, 1972 at the Amherst Shoppin
Center. Flea market starts 6:30 p.m. Send a carg
for bulletin giving details and directions, to WBNP,
Box 8711, Canton, Ohio 44711.

RECIPROCATING DETECTOR PARTS KIT. Write Peter
Meacham Associates, 19 Loretta Road, Waltham,
Mass. 02154,

URGENTLY NEEDED: solid state VLF receiver, RAK,
AN/URM-6, Rustrak recorder and/or tape, profess-
ional weather instruments, for research programs
by children. Dr. R. B. Ammons, 411 Keith, Missoula,
Montana. 59801. Or call collect evenings.

FOR SALE: HW100 w. AC/DC supplies $225. West
German 500W two-meter linear 4CX250B (new)
$350. Same for 432 MHz $375. Andrews 4/ dish
$25. Semco transistor VFO (48 MHz, new) $17.50.
Henco two-meter TX module (6330, new) $25.
Ingwersen, 33 Jewett Street, Georgetown Mass.
01833, 617-352-2858.

22nd ANNUAL DAYTON HAMVENTION will be held
on April 28, 1973 at Wampler's Dayton Hara
Arena. Technical sessions, exhibits, hidden trans-
mitter hunt, flea market, and special program for
the XYL. For info write Dayton Hamvention, Dept.
H., Box 44, Dayton, Ohio 45401.

ESTATE OF WIFIA: SB-102; SB-220; SB-600; EV-638
mike; AM-2 SWR bridge; IM-18 VTVM; brush cle-
vite phones; Triplett tube tester; Koss stero phones.
Peter was a science teacher all his life and his
assembly of these units is beautiful — like com-
mercial work. Listed and checked over by KIRA.
For prices write: Mrs. Peter Householder, RFD 1,
Pawlet, Vt. 05761.

COUNTER MAN, Ham business, NYC area, Box
NY, Ham Radio, Greenville, N. H. 03048.

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

Read about it this month in HAM RADIO
Magazine

TRI-COM'’s newest electronic product for
Ham engineers!

In an article entitled "“A Micro-Strip Monimatch™ in
the Dec. issue of HR, TRI-COM introduced their
new VHF and UHF VSWR Indicators. Features
include:
Range: VHF Model 10 - 40-200 mHz

UHF Modsl 20 - 200-600 mHz

In-line Construction: can be left in
VSWR Indicators

are available in a kit
which includes a high-
quality G-10 PC board,
schematic, parts list,
assembly instructions plus all
components to be mounted on
the PC board.*
VHF Model 10 - $13.50 each
UHF Model 20 - $12.50 each
All prices 15t class postpaid USA. All
items are available immediately from stock.

TR|-[Om

12216 Parklawn Drive
Rockville, Maryland 20852
(301) 770-5585

line permanently

Insertion VSWR:

Model 10 - 1.06/1 maximum
Model 20 - 1.15/1 maximum
Power Rating: 100 watts
impedance:

50 ohms

*Mini-box, meter, balancing resistor, awitch snd pot are to be provided
by waer as indicated in Doc. article.

... SPECIAL SALE...
AN/PRM-10 GRID DIP METER

Unusual buy in best mili-
tary grid dip meter. In-
cludes wavemeter, cw and
internal modulation func-
tions. Coverage: 2-400MHz.
Power supply and controls
in case, RF head connected
by cable—similar in opera-
tion and function to Meas-
’ urements 59 Megacycle Me-

’ . ter. All units checked,
. guaranteed satisfaction or

> money back. Most in new

g s or like-new condition.
- Price FOB Monroe —
A
$65

— OTHER TEST EQUIPMENT —

Also in stock, wide range of used test equip-
ment, military and commercial. Signal genera-
tors, oscilloscopes, voltmeters, frequency stan-
dards, counters and more. HP, Tektronix, Fluke,
Measurements, Polarad, etc. All equipment
shipped same guarantee as grid dip meter
above — money back (less shipping cost) if
not satisfied. Send self-addressed, stamped en-
velope for current list.

GRAY Eeglfrggi:;“' Monroe, M| 48161

Specializing in used test equipment
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IRON POWDER TOROIDAL CORES

41 Mix . y £ Mix
Green ‘HR'

20 ke - 100 ke |50 ke — 1 me|500 ke — 30 me|10 me - 90 mc{30 me -150 mc|60 me — 200 me
u=T5 W u=g

Sustained Availibilicy

Postage 530 Cents

AMII:?\AIA\IW

12033 OTSEGO STREET
NORTH HOLLYWOOD, CALIF. 91607

Yellow SF

12 Mix
Grn-Wh ‘IRN-8’ Outer Inner
Dameter Diameter
u=5 linches) linches)

FERRITE BEADS: .125" x .125", u =
900. With Spec Sheet & Application
Motes Pkg of 12, $2.00

KILOWATT TOROID BALUN KIT: Still
only $5.00

EXPERIMENTER'S 2 CORE TOROID
KIT—This famous kit contains cores,
wire, and charts so that you can make
Kcur own high @ modern inductors for
undreds of practical applications.:
$1.50

CAPACITOR TEST METER

19, Accuracy
5 Ranges

10-pf to .1 MFD F.S.

PRICE $125.00

(Cash or check with order 5% off)
Units shipped C.0.D. unless cash with order.

oroer rrRom  MICON, INC.

P. 0. BOX 627
FARMINGDALE, NEW JERSEY 07727
201-681-7770

DIGIPET-60

Digipet-60
Frequency
Counter

1 KHz-60 MHz
(130-160 MHz with
optional converter)

only $299

A frequency counter with a range of 1 KHz to 60 MHz {or 130-160
MH: when used with our Digipet-160 Comwerter). With a resolution of 1
KHz or 1 Mz (at 1 ms. or 1 5. gate times). 1L can be operaled on
either AC or DC, with compiete owerload protection. Plus a stability
aging rate of 1 part in 10%/week. And the whole wnit s a mere 7'
deep by 214" high!

Superb precision quality at less tham kit Call or write for
literature and trade in or our LOW lhTﬂDUUC"ﬂR\f FR[C{ 1 YEAR

WARRANTY. NO ONE ANYWHERE BEATS OUR DEAL!

[ AMATEUR-WHOLESALE ELECTRONICS
| BB17 S.W. 129 Terrace » Miami, FL 33156
| | Days (305) 233-3631

| Nights-Weekends (305) bbb-1347
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WANTED WANTED

MILITARY SURPLUS ELECTRONIC
EQUIPMENT, RT-463A/ARC-34B, R-750
/ARC-34C, RT-742/ARC-51BX, RT-651/
ARC-95, RT-698/ARC-102, RT-823/
ARC-131, RT-857/ARC-134, RT-384/

ARN-52, R-1388/ARN-82, R-1391/
ARN-83, APN-158, APN-171, PRS-7,
PRC-74B, GRC-106, URC-9, 618T,

860E-1 OR 2, 490T COUPLER, 807A,
51Y-4, CU-1658A/ARC, WRITE WITH
DETAILS AS TO CONDITION FOR
QUICK CASH QUOTE OR WILL TRADE
FOR NEW HAM GEAR, SLEP ELEC-
TRONICS COMPANY, 2412 HIGHWAY
301N, ELLENTON, FLORIDA 33532,
PHONE 813-722-1843 BILL SLEP.

SBLEFP la:r_.s:c-rnomcs ‘:kl; CcoO.

[
ELLEM ON. FLORIDA 11537 ;,‘|_.




-

in 8 Read/Write Plu
can store either a hfl

sequential messages. ar-full
““Message Stop” for char.

features. Sh. wt. 8
1000 bit memories.)

Ibs.

MEMORY-MATIC 8000 DELUXE Capacity for 8000 bits
able Memories.
e message or a number of
and Overload alarms,
insertion,
weight ratio, message interrupt switch, var. trans. de-
lay, 115/220 VAC, 50/60 Hz, Incl.
$398.50 (Incl.

Additional Memories

Each memory

“Full Control™

SM-21B and MST-60
3-500 and 1-

500 bit $21.50
1000 bit $37.50

MEMORY-MATIC 500-B 500 or
800 bit R/W memory. Stores
either a single message or a

number of sequential mes-
sages. ‘‘Message Stop" for
char. insertion, Near-full and

Overload alarms, remote con-
trol for Stop/Start of messa e
Incl. SM-21B features. Sh.

4 Ibs. %198 .50 (500-bit memory}

219.50 (BOO-bit mnmnry))

r

SPACE-MATIC 21-B This
SWITCHABLE keyer glves you
“eight-keyers-in-one Rear
switches can delete dot or
dash memories or char./word
spacing. Instant start, self-com-
pleting dots, dashes and char./
word spacing, Adj. wm?htmg.
sidetone/speaker, dash
memories lambic, 115 VAC or
12 VDC (SM-218 only.) s&gm

L s.

CRICKET 1 The “feature-pack-
ed" moderately-priced keyer!
Keyed time base, jam-proof
spacing, sidetone/speaker. Rear
controls for weight, speed, vol-
ume, tone, auto-semi-auto.,

tune. 115 VAC or 12 VDC. Sh
k wt. 3 Ibs.

995'J

—
R

-

(=]

B L

VHF FREQUENCY STANDARD
— FMS-5 Cal. receive and
transmit crystals in 10, 6,

and 114 meter FM bands. Mark-
ers for all FM channels, Check
deviation. Precision 12 MHz
crystal. No unwanted markers.

METEORIC SCATTER TIMER —
MST-60 Precision timer for me-
teoric scatter communications.
60 Hz time base provides 15,
20, 30, and 60 second output.

Osc. and output buffered. Sh. Synchronized to . Auto- Im ers. Sh. wt. 2 Ibs. $22.95
. 2 Ibs. 4.50 (Less Bat- matic and manual outputs. Sh. .95 (Remote S/S5 Swts. fo
\tarias} th 2 Ibs. SOJUM -500B and MM-B000)

o

ELECTRONIC FEATHER TOUCH
KEY A completely solid-state
key. Detects mere touch of fin-
ger. Use as single or twin le-
ver key. Operates with all pos-
itive or negative ground digital

/

ey marit rampat
R

HF FREQUENCY STANDARD —
FM Markers at 5, 10, 25,
50, 100, 200 and 400 kHz. 400
kHz crystal. No unwanted

markers. Latest low-power ICs.
0::.2 a’nnd output buffered. Sh.
w

N

$32.95 (Less Batteries) }

2-METER PREAMP 20 dB Gain,

25 NJF., 12 VDC, Size 1 x
134 x Y, Diode protected MOS-
FET. Major components sepa-
rately shielded. QOdaz
antee. Sh. wt. 4 oz go

2 Wired

Option for 150- 253 voc g) er-

Qion .953}

— <
(_ { AR INGIRRLANG iy
A WODEL
150
GRORDBAND
‘N\.\‘\l‘
quirdt

é““‘

aaoaggagg PRE&AMP 1. 30
z, ain roppm to
19 dB at 30 il 5!
N.F., 12 VDC, metal case wuth
mounting Iugs. 2 x 13 x
90-day guarantee. Sh. wt.

\

master l:"hnrge

SEND FOR CATALOG

DATA ENGINEERING, INC., 5554 Port Royal Road J

5-YEAR GUARANTEES

Ravensworth Industrial Park, Springfield, Va. 22151
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HENRY __ CX-7A
3K-A o

COOL AND EASY MAX.

LEGAL POWER .+ SSB,

Ccw, RTTY or SSTV

THROUGH COMMER-

CIAL RATINGS « 3.5 TO

30MHz « CONTINUOUS

DUTY « SILVER PLATED «160-10 Meters — 300 Watts

Pi-L PLATE TANK . DC «Transceive or split frequency with two built

in VFOs — CW keyer built in
RELAYS « ALC « BUILT IN SWR BRIDGE « OUT- «IF shift — new patented QRM remover
PUT POWER 2KW MIN. IN COMMERCIAL «I/F noise blanker — digital nixie frequency

SERVICE « THE LINEAR FOR THE CX-7A + $995 FRACOUS = RUpSYD. COMBULEr RIRCE. CORMIMEUON
' 4

+AFSK keyer — adjustable output power —
broadband tuning — output wattmeter and re-
YOU will never know how little it costs to flected power meter $2395

own THE incomparable CX-7A or Henry 3K-A AMATEUR-WHOLESALE ELECTRONICS
until YOU write or phone us and let 8817 S. W. 129 Terrace-Miami, FL 33156

us know the trade in deal YOU WANT. . Telephone — days (305) 233-3631

We usually say yesl NO ONE ANY. |(f A\ — nights and weekends call (305) 666-1347
WHERE BEATS OUR DEAL. | - ) Use your Master Charge card

Just Printed /
SURPLUS ELECTRONICS Application Rules ron L 4

TTL wrecraren circuits ‘)0 ¢ ®
TUBES INCLUDING Operaling ob 6"@(\\ -
PARTS Instructions ron aue @ N " |

POPULAR MODELS o & ©
SEMICONDUCTORS .
TEST EQUIPMENT MINITRON 7-SEGMENT Semi-kit

READOUT sa‘?o 15 1C'S & 4 MINITRONS (ONLY
TOP QUALITY - LOWEST PRICES P —— LU $19.50
NEW CATALOG — $.25 HANDLING =t i

JEFF-TRONICS @rizona Semiconductor e e

GOODYFAR ARIZONA
4252 Pearl Rd., Cleveland, OH 44109

°
X

OMEGA-T

ANTENNA
NOISE BRIDGES

Precision bridges with a
broadband signal source
ermits you to measure
th antenna resonant fre-
quency and antenna imped-
ance at the resonant fre-
quency when used with

BUILD YOUR OWN
FM TRANSCEIVER
for less than $100.00

Both 2 Meter and 220 MHz model, easily as-
sembled solid state modules for VHF-FM con-
struction. Kits include predrilled G-10 circuit
boards. You supply the cabinet.

Compete receiver kit: $59.95 your receiver.
Complete 1 watt transmitter kit: . $39.95 « A must for the serious antenna enthusiast.
Ten Watt power amplifier kit: $29.95 « Replace VSWR bridges or other antenna test
Be sure to specify whether for 144 MHz or equipment.
220 MHz 146.34, .52, .94; 220.98 or 224.98. + Get optimum performance from all types of
Receive or transmit crystals $4.00. mobile and fixed antennas.
Write for brochure. INDUSTRIES Model TE 7-01 1-100 MHz
Mpu P. O. Box 217 $2555 ppd
VHF ENE‘NEERING e WZEDN Hernando, MS. Model TE 7-02 1-300 MHz
1017 Chenango St., Binghamton, N. Y. 13901 38632 $39.95 ppd
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THEY SPEAK YOUR LANGUAGE
USER NOTES

User Notes is applications note series on the latest lincar
and digital 1C’s with construction projects such as the
Digital Multimeter and Calculator Kits. Also included is
information on state-ol-the-art electronic components.
This series is available only on an annual subscription basis
from Environmental Products and contains circuits never
published elsewhere.,

Thousands ol beginning and advanced hobbyists have
found the series informative and stimulating. The ap-
proach is nonmathematical and oriented towards actually
building the circuits rather than theorizing about them.
Below is a partial list of the current topics. Subscribe
now and receive all the back issues FREE,

UN3II2 CALCULATOR CIRCUIT 10 DIGIT

UN3I3  TTL DESIGN GUIDE

UN3I6  POWER SUPPLIES FOR DIGITAL CIRCUITS

UN3I7  DECIMAL COUNTING AND SEVEN -SEGMENT DISPLAYS

UN3I9 THE 741 OPERATIONAL AMPLIFIER

UN321  HIGH SPEED VOLTAGE COMPARATORS

UN3I24  INTERFACING RTL WITH TTL AND DTL LOGIC

UN326 DUAL OUTPUT TRACKING OP-AMP SUPPLY

UN329 ELECTRONIC DICE GAME

UN3 HIGH ACCURACY LOW COST DIGITAL MULTIMETER

UN334  DRIVING AND SENSING CORE MEMORIES

UN335 DECADE COUNTING AND LED DISPLAY

UN337  LIGHT EMITTING DIODES

UN3IS  DIGITAL STOP WATCH CIRCUITRY

UN339 A 12-HOUR DIGITAL CLOCK

UN347  AUTOMATIC TELEPHONE DIALER

UN3S0 DECADE COUNTER, LATCH, DECODER/DRIVER AND
LED DISPLAY IN ONE PACKAGE

UN352 A UNIVERSAL PRECISION VOLTAGE REGULATOR

The series is mailed four times per year, Subscription rates are $5 annually for the US except
Alaska and Hawaii which are sent Air Mail at $6. Canada and Mexico $6. All other countries
$7.50.

This keyboard is a must for repeater and relay applications.
KEY BOARDS The recently developed elastomeric process is responsible for

both the low cost and very long life. The key characters can
not be rubbed or chipped off. All contacts are single pole,
normally off with one side of each switch connected to a
common buss,

I'he KB-1 will interface dircctly with all standard logic. Con-
tacts are rated at 40 mA and 25 volts. The housing measures
3" x 3" and has a maximum depth of 2", We supply appli-
cations information including a circuit to convert each switch
to a BCD output. The KB-1 comes straight from the factory
at less than surplus prices.

KB-2 sixteen key calculator keyboard available—same price.

KB-1 Touch-Tone Kevboard . L $7.95

ENVIRONMENTAL PRODUCTS

BOX 1014 Glenwood Springs, CO  B1601
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Mo3Sci1¥Yre

send |
perfect el
code

get automatic CW
with continuously
variable speed
from 5 to 55 WPM.

e All solid-sta;:.d S o Deal direct with the manufacturer

o Fully assembled and ready to plug-in  and save.
and operate. e Phone or write for our free illustrated MARTRO"ICS

o Features built-in audio-oscillator/ brochure. Post Office Box 4646
amplifier, monitor, and audio output e Send your check or money order for  Apaheim, California 92803
jack. $198.00 (plus Sales Tax for Telephone (714) 628-7571

o Regulated A.C. power supply suits California residents) and we pay
both 115 and 220-240 Volt operation.  freight or order C.0.D. freight collect.

LIMITED OFFER e NEW
GATEWAY || &3c0 auke sizos
ELECTRONICS Witz mesed, In the ot juciapy: with, necenl -

8123 PAGE AVENUE MILITARY ELECTRONICS CORP.
ST. LOUIS, MISSOURI 63130 76 Brookside Dr., Upper Saddle River, NJ 07458
314-427-6116 i Rl
450 MHz TRANSMITTER w/tubes — 20 watts
output — from Motorola T446A transceiver — GENAVE GTx-z
with diagram — Ship wt. 7 |b. $9.50 =
450 MHz RECEIVER w/tubes — from Motorola
T446A Transceiver — with diagram — Ship
wt. 7 Ib. $9.50
6/12 VOLT DC POWER SUPPLY STRIP — from
'Motorala T446A Transceiver — Ship M$9 15
ALL 3 OF ABOVE WITH CASE — Ship wt
50 $25.00
REEHARGEABLES BATTERIES 6 V?}_T-Alkzallme‘
veryready #565 — 4 Amp — 514 x 2% «x
2%, “w/charger (buy two for 12 volts) — FOR FM REPEATERS
Ship wt. 7 Ib. $4.00
2 INCH SCOPE TUBE #902A — new — w/dia- iD-903
gram — ideal for RTTY, Oscilloscope, etc. AUTOMATIC TIMING L
— Ship wt. 2 Ib. $5.00 : :‘I‘L';,'I":!‘;‘!‘;";’,"‘," e e
TOUCH TONE PAD — 12 button — new — ® 117Vac POWER SUPPLY $239 50 (with tone
manf. by W. E. — w/diagram — Ship wt. » TONE BURST ENTRY OPTION Liurst aption)
Ib. $19.50 : AITE FOR BROCHUR "
THUMBWHEEL SWITCHES HITHTE ewectro * :
0.5 x 2.125 x 1.78 — 10 position decimal LALULEY pevices
2.75 BOX 4090 @ MOUNTAIN VIEW, CALIF 94040 e TEL (1415) 864 3136

— lo‘fusition BCD & Compliment $3.75
— End Plates (per pair) $1.00

MINIATURE SIZE
— 0.312 x 1.3 x 1.3 — 10 position decimal
$2.00

EXAM
F.CC. manvai

— 10 position BCD & Compliment $2.75 he Original Test-Answers exam mansal

— : ! that prepares you at home for FCC First
End Plates (per pair) 50¢ and Second class Ticenses. Includes Up-

3 s Dated multiple choice tests and ke

$5.00 Minimum Order Schematic disgrams. PLUS - ‘Sﬂf-swd:
Visit us when In st Louis BAbility Test.® -- ONLY: §9.95 Postpaid
P.O. BOX 26348.K

' SJlN FRANCISCO, CALIF. 94126
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Rigs for every use. ..
for every pocketbook!

STANDARD
STANDARD SRC-146A

5 Channels — .94/.94 and .34/.94 supplied

.S,b\L rece%\lul:l— 4+W transmitter —
(Fio'rln 5:::-; af*tl; x :Tm x ll;s';d - ALL PURPOSE
ull e of optioral secesiories includes  STANDARD 826MA
';;':;5‘" — Ustubby” antenna — and 5 pannels (-;ow\iéh crysials{
Avaliliie: MOW! - Hot MOSFET epbagvgﬁ?{eal esonators
NEW
220 — 12 Channels TEMPO/CL 220

— 10 Watt xmtr — .5+V rx
— Xtals for 223.5 MHz supplied
Only $329.00
— Meter for Power Out,
Signal Strength and
discriminator
Size: 2.36” x 5.9” x 7.66"
Antennas: 50W Power Amp. (TEMPO 522) Available!

TEMPO SOLID-STATE POWER AMPS

MODEL DRIVE POWER OUTPUT POWER PRICE
1002-3 5.25 watts 100-135 watts $220
1002-3B  1-2.5 watts 120-130 watts $235
802 5-12 watts 70-90 watts $180
B02B 1-2.5 watts 80-90 watts $195
502 5-15 watts 35-55 watts $105
5028 1-2.5 watts 45-50 watts $130
242-A2 1-.2.5 watts 25-30 watts $ B85

And many more from SBE /Clegg/Gladding/Kenwood/Tempo/Antenna Specialists/Larsen

Make ERICKSON your headquarters for all your FM needs .
SEND QSL FOR COMPLETE SPECIFICATIONS

ERICKSON COMMUNICATIONS
4653 N. Ravenswood Ave., Chicago, l1l. 60640 (312) 334-3200

v
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The CALLBOOK is a vital part of every amateur
radio station. Over 285,000 listings in the US
CALLBOOK and nearly 200,000 in the DX Edi-
tion make these two volumes an indisp bi
reference. Not only do the CALLBOOKS list
QTH's, but they also have page after page of
valuable charts, tables and maps all designed
to make your operating more efficient and
more fun.

To make these volumes even more valuable
special service editions are issued each 3
months, but only to owners of the 1973 CALL-
BOOKS, which give complete cumulative up-
dated information for the 1973 CALLBOOKS.

1973

GCallbook
_ time

There will never be a better time to get your
1973 CALLBOOKS. Here are the brand new
1973 editions — Don't delay, the next editions
are still 12 months away.

Get your copies today and you will enjoy the
latest edition for the next twelve months. Put
it off and only you will be the loser.

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)

11.45

Mail orders add 50¢ per CALLBOOK postage
and handling.
See your favorite dealer or send today to:

cOR RADID mmsun"b I(
WR‘;:EE ca OO0K i
HURE h & 925 Sherwood Drive
BROC Oept-E | ake Bluff, I1l. 60044
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She loves!

ne not

She loves !

S]l() IO
Sh

pes me -’

e loths "lc

ADVANCE
REGISTRATION
$10.00

ADVANCE
REGISTRATION
WITH FLAMINGO
DINNER SHOW

$21.00

oves me!
-

She |

/”'*'““é

It's hard to \.‘

love a bald |
’ \_ flamingo /

” {
V' \\—’"’/ N

ADVANCE
REGISTRATION WITH
FLAMINGO MID-NIGHT
SHOW — $17.00

... = |

but it’s easy to love

S A R O C at the Flamingo

SANLRNY IR0 B o g

sponsored by Single or Double Occupancy
Southern Nevada ARC, Inc. reservations to

Box 73 FLAMINGO HILTON
Boulder City, Nevada 89005 LAS VEGAS, NEVADA

Send show reservations to SAROC

VISIT THE FLAMINGO’S NEW SPEAKEASY RESTAURANT & SALOON
Las Vegas’ most unique dining spot
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NEW! FROM

MAT

| =

MODEL10 » KEYER
MODEL 11 « PADDLE

No bulky batteries or awkward power cords
with the Model 10 Keyer Internal penlight

cells and reed relay output produce a com-
pact, portable, and versatile unit. Also availa-
ble as a circuit board kit withoul case for
custom installation

Koyor Kit .........cvcicinnenene.. 52100
Keyer Assembled . ................526.50
P.C.Board Kit...........00uun .51295
Sidetone Kit .5 495
Sidetone Assembled .§ 6.95
Paddle Assembled . .. .5 995

A

RIC

MODEL 20
DIGITAL DIAL

Tune your fixed or mobile transmitter, re-
ceiver, or fransceiver with 100 Hz accuracy
and no last digit jitter. The Model 20 Digital
Dial connects to rigs with 555 Mhz VFO's
with a single wire. It can also be used as a
general purpose frequency counter

Matching accessories coming soon
Assembled and Tested. . .......... $169.95
Crystal Time Base $ 2995

QUALITY GEAR

LOADED WITH FEATURES!

MODEL 31
MONITORSCOPE

Monitor RF output, read power output to 1500
watts, measure SWR 1o 3:1, and observe
RTTY and trapezoid patterns all in a single
instrument! The Model 31 also includes an
RF actuated CW monitor, two-tone generator
and AC and DC vertical and horizontal inputs
for general purpose use

Assembled and Tested. . .......... $169.95

SEE YOUR DEALER
OR ORDER DIRECT. PRICES F.O.B. SENECA, PA.

BOX 235 » SENECA, PA. 16346 « PHONE: AREA CODE (814! 648-5122

LAST CHANCE
BEFORE

PRICE INCREASE

FM TRANS. T-278/U 152-174 MHz 25 watts
2 channel xtal controlled new with schematic
$17.95

ARC R19 RCVR
Tunable, AM 9 tube superheterodyne with
schematic like new

(R508)

118-148 MHz
$14.95

VANGUARD LABS is increasing the
price of all its products by as much
as 309% beginning Jan. 1, 1973. If
you order now you can still buy any
Vanguard product advertised any-
where within the past 15 months at
the low advertised price. Pass this
information on to your friends and
send your order in today. You'll be
glad you did.

VANGUARD LABS

196-23 JAMAICA AVE., HOLLIS, N.Y. 11423

Westinghouse 3 PH Full Bridge Rectifier o b
290 V @ 75 A. & IN203 diodes new

$4.95 3‘1\&
Headset-Microphone H-63/U 6000 earphones 100 ohm
mike suspended on headband new $4.95

Chest Set AN/GSA6 adapts above to GRC-VRC equipment
NEW $2.95

Potter & Brumfield industrial control relay

New KU-4129.2 SPDT, SPST 115 VAC 60 cps

$1.00

Teletype tape 3/ canary 10 rolls $1.00 .

Modification Kit Zener diodes, transistors, etc. $1.50 ppd
Sprague Electrolytic 90 MFD 500 VDC 75¢
Manometer Test Set 69-100 A 18" size “'U"* tube pressure
or vacuum measurements, tools and hardware included $4.95
Temperature gauge for Jeeps #15124 100-220* F $1.00
#20 gauge shielded cable teflon coated 3¢ per fool.
Motorola 2 mtr FM transceiver, & volt input, 7 watt
output. Model FMTRU-5-V with schematic, $14.95.
Large quantity electronic equip. and parts in stock. All
inquiries answered. We also buy electronic parts and equip-
ment.

FRANK ELECTRONICS, 407 Ritter Rd., Harrisburg, PA 17109
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vtropuciv: SUPER CRYSTAL —
The New DELUXE DIGITAL SYNTHESIZER from

« TRANSMIT and RECEIVE OPERATION — SIMPLEX
(transceive) and REPEATER MODES

+« ACCURATE FREQUENCY CONTRI'JI.. — .0005%
accuracy

« STABLE LOW DRIFT OUTPUT — 20 Hz per de-
gree C typical

« FULL 2 METER BAND COVERAGE — 144.0 to
147.99 MHz

« 10 KHz CHANNEL SPACING

« FAST ACTING CIRCUIT — 0.15 second typical
settling time

« LOW 1MFEDANCE OUTPUTS — 50 ohm output

both tr it and receive

. LOW SPURIOUS OUTPUT LEVEL — similar to

crystal output

R,

Also Available:

® COMPLETE STATIONS
(WITH SYNTHESIZER)

® PARTS AND
KITS OF PARTS

SEND FOR FREE DETAILS & PRICES TODAY

Will Work With: STANDARD,

REGENCY & OTHERS

$30.00 will HOLD YOUR PLACE IN LINE for FASTEST DELIVERY

GIFT IDEAS FROM R,

— FAST SERVICE!

TONE BURST ENCODERS
AND

DECODERS

o UP to 5 fixed tones
(factory set)

« ADJUSTABLE
=Duration
=Qutput
« NO BATTERIES needed.
« FULLY ADAPTABLE
« EASY INSTALLATION
« CONTINUOUS TONE POSSIBLE

RPC-3,3U Internal Unit

« Low distortion
circuit.

A SPEECH COMPRESSOR
THAT REALLY WORKS

RPC-3C Cabinet Model
($34.95)

s
m
e
~

($24.95)

« FULL 1 YEAR RP Warranty o Rully Jiredd & tont:
PRICES: . \'p\':;-ck:. with phone
TB-5 5 tone std. encoder ... . $37.50 | . Internal units & RPC-3M Module
(1800, 1950, 2100, 2250, 2400 Hx] modules work mobile. (ONLY $22.50)
ST-2 Single tone decoder ... ... .. $37.50 « FULL WARRANTY — ONE YEAR

(Specify 1800, 1950, 2100, 2250 or 2400 Hz.)
Special tones — Inquire

Add $1.80/unit for shipping
(I, residents add 5%, tax)

+ INTRODUCTORY LOW PRICES

(lllinois residents add 59% Sales Tax)

Add $1.00/unit shipping (RPC-3, 3U, 3M)
Add $2.00/unit shipping (RPC-3C)

ﬂ, ELECTRONICS

BOX 1201H
CHAMPAIGN, ILL. 61820
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This Christmas The World At His Fingertips
It's Portahle — BARLOW-WADLEY XCR30

CRYSTAL CONTROLLED RECEIVER
$235.00

fob San Jose
A COMPLETELY NEW
CONCEPT IN
PORTABLE RADIO DESIGN

1. 0.5 TO 30 MHz CONTINUOUS COVERAGE - DIRECT
READOUT

ANTENNA TUNING FOR MAXIMUM SENSITIVITY
AM CW SSB. (SELECTABLE USB AND LSB)

SELF POWERED BY SIX UM1 DRY CELLS

POWER JACK FOR EXTERNAL 6-12v. DC SUPPLY
HEADPHONE JACK

DRIFT FREE RECEPTION

For Further Information Write

NOONAN ASSOCIATES

2056 ALAMEDA WAY
SAN JOSE, CALIF. 95126

NomawN

ACTIVE AUDIO FILTERS GROTH-Type
CW: IC'S FOR SUPER HIGH PERFORMANCE

Get razor sharp selectivity COUNTS & DISPLAYS
No impedance matching BW i " YOUR TURNS { -

(selectable) 180 Hz and
80 Hz Center frequency . . .
F = 750 Hz Skirts 60 db

down at Y2F and 2F 4 op W e 99.99 Turns

n "
;Tgl‘;ﬁ? wi:uis. l:sfegf"“ FILTER _ e One Hole Panel Mount ™
guaranteed D . e Handy Logging Area
LOW PASS: < et e Spinner Handle Available
Resistors sel cutoff .5 oy = =3
oy sktf-i o m: Low™s -y W Case: 2x4”; shaft %"x3"
or £. I; Input im H 7y 5 . . L
o S I v & Model TC2: Skirt 2%4"; Knob 1%

Model TC3: Skirt 3"; Knob 23%"

PASS
Rolloff max 48db/oct, min FILTER 13" ot
40 5 op amps, 2" x 3"

PRITE PO R ot ante T tond ens wviTED) S8 R H. BAUMAN SALES
MFJ ENTERPRISES 5,10 Coliene, Ms. 39762 P.O. Box 122, Itasca, lil. 60143
0” EXCLUSIVE 66 FOOT ‘l I' 75 THRU 10 METER DIPOLE ,J'
” NO TRAPS — NO COILS — NO STUBS — NO CAPACITORS 04
/ Fully Air Tested — Thousands Already in Use c
-E—*ﬂjzf%—+—ﬂ“—P*_Jj:F;i- =i

#16 40% Copper Weld wire annealed so it handles |like soft Copper wire—-Rated for better than full legal power AM/CW
or SSB-Coaxial or Balanced 50 to 75 ohm feed line—VSWR under 1.5 to 1 at most heights—Stainless Steel hardware—
Drop Proof Insulators—Terrific Performance—No coils or traps to break down or change under weather conditions—Comp-
letely Assembled ready to put up—Guaranteed 1 year—ONE DESIGN DOES IT ALL; 75-10HD—ONLY $12.00 A BAND!

Model 75-10HD $60.00 66 Ft 75 Thru 10 Meters Model 75-40HD $40.00 66 Ft 75 Thru 40 Meters
Model 75-20HD $50.00 66 Ft 75 Thru 20 Meters Model 40-20HD $33.00 i5 Ft 40 Thru 20 Meters
Model 80-40HD $42.00 69 Ft .B80-40-15 Meter (CW)

OR THRU YOUR FAVORITE

ORDER DIRECT OR WRITE FOR 300H Shawnee DISTRIBUTOR
FULL INFORMATION Leavenworth, Kansas 66048
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VACATION
Will close Jan. 2, 1973
re-open Wed. Jan. 31

BC ELECTRONICS — c/o BEN COHN

MAILING ADDRESS

1249 W. Rosedale Ave., Chicago, lllinois 60660

Store: 5696 N. Ridge Ave., Chicago, Ill. 60660
312-784-4426 & 334-44

EK-404 DELUXE KEYER $124.95

®ALL THE FEATURES YOU'VE ASK
ED FOf

®115Vac AND «12Vide

®READ JAN 1872 CO AND MAR
1972 QST FOR REVIEW OF SIM
ILAR K402 PROGRAMMABLE
KEYER

WRITE FOR BROCHURES § %
A ‘ ELECTRO

(5 ]J.L DEVICES  son airws « Woustain vikm CALIFORNIA Mt « TEL 41N W84 1138

Lists more than 1700 items—pliers,
+ Vacuum systems,

tweezers, wire stri)
relay tools, optical equipment, tool kits
and cases, Also includes four pages of
useful "Tool Tips" to aid in tool selection.

JENSEN TOOL.S
A7 N. 44th Street, Phoornin, Anx. B5018

‘:" g R R%‘fﬁ?
(Reg. /]
;uifﬁ\c& 215 HR-ZA
Re $229)
%195

New! Model HR-212 12 channel 2 Meter FM Trans.
ceiver. 20 watts output power. $259.00 Amateur Net
Latest, factory fresh, factory sealed cartoms from the largest US
amatewr FM distributor. Please see our other 2di this isue
AMATEUR-WHOLESALE ELECTRONICS
W. 129 Terrace « Miami, FL 33156

| 8817 5 lami,
| Days (305) 233-3631
Nights-Weekends (305) bbb-1347

WANTS TO BUY

All types of military electronics equipment and
parts. Call collect for cash offer.

SPACE ELECTRONICS division of
MILITARY ELECTRONICS CORP.

76 Brookside Drive, Upper Saddle River
New Jersey 07458 @ (201) 327-7640

=
RADIO COMMUNICATION

Many thousands of you have become fa-
miliar with the various Radio Society of
Great Britain books and handbooks, but
very few of you are familiar with their ex-
cellent magazine, Radio Communication.

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

order today from

Greenville, New Hampshire 03048

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.
$19.95 ppd USA

1 year warranty

DIGIPET 60/160

Here's the af,\'ordabl'e professional grade
counter you've been waiting for, to 160
MHz for just $349.00 complete with scaler!
And look at these features . . .

—Equiv. 8 digit display with 5 digit readout
and display storage

—Overflow indicator

-—E:tumely compact
(6.7 3.6" x 7.0") as shown above, with
scaler, 45 Ibs

—Both AC and DC operation (8 watts)

—Xtal stability: 1 part in 108/ week

—Resolution: 1 Hz,

—Sensitivity 50 mV

—Full 1 year U.S. warranty

—Engmleered & constructed for the profes-
sional.

$259.50
$349.50

EMPORIUM SOUNDS OF POMPANO
51 North Federal Highway
Pompano Beach, Florida 33060
305-782-3464

In Stock: INOUE IC 20
INOUE IC 21
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Special

Two Meter
Transmitter kit
for use through
0SCAR 6

This filter type, sideband
transmitter provides enough
output (5-7 W. pep) to be
used with the OSCAR 6
amateur communications
satellite. Either a beam an-
tenna, or a non-directional antenna with a small linear
amplifier to provide about 80 watts effective radiated
power should be used.

All semiconductors, PC boards, crystal filter, crystals,
trimmers, coil forms, and ferrite chokes are supplied.
Save money by using your own chassis, small resis-
tors, capacitors, controls, and power supply.

Frequency control is by VXO. VXO crystals are sup-
plied to cover the input range of the repeater. (Other
frequency ranges supplied on request). All necessary
construction and tune up information supplied. Order

VYHF COMMUNICATIONS is the
quarterly magazine for amateurs
interested in VHF and UHF tech-
nology and equipment construc-
tion. It is the international, Eng-
lish edition of the well-known Ger-
man publication UKW-BERICHTE.

VHF COMMUNICATIONS provides
sixty pages of modern, but prac-
tical construction articles in each
issue. Described are transmitters,
receivers, converters, transceivers,
antennas, test equipment, etc. The
designs reflect truly current tech-
nology. Solid state devices and
printed circuits are used exten-
sively. All mechanical construc-
tion data are included. However,
for the amateur without fabrica-
tion facilities, special components,
such as p.c. boards and stripline
cavities are made available, read-
ily and inexpensively.

# DJ9ZR/OS.

Price, just $101.75 Air shipped anywhere
or Canada.

VHF

COMMUNICATIONS

NTRAL

EAST CE
915 N. MAIN ST. 53 ST.
.IAMESTOWN. N. Y. 14701
EST
CIRCUIT SPECI.&LISTS
BOX 3047
SCOTTSDALE, ARIZ. B5257

WALKIE TALKIE
RT-196/PRC-6 RECEIVER-
TRANSMITTER

47 to 55.4 MHz, 43 channels.
One (1) pre-set channel at a time, FM, Voice, range approx.
1 mile depending on conditions; one crystal used for Rec.
& Trans. 13 Tubes. Battery power req.: 1.5, 45 & 90 VDC.
Mic. Phone and Anlenng arrlsmclugtd .:chs BA-270 Batt.
which is not included. Size x X ]

314 Ibs. Price; Less Batt,, Used: 524.95
RT-70/GRC RECEIVER-TRANSMITTER

47 to 58.4 MHz, FM continuous tuning; also 2 pre-set

chan., Voice, power output 500 MW., 18 Tubes, power
req.: 90 VDC @ B0 MA. 63 @ 360 MA. 63 @ 160
MA, (See available accessories below) Size 5 x

13 x 8; Wt.: 17 Ibs. Price: Used $22.95

AM-65/GRC AF AMPLIFIER
Three channel audio Freq. Amplifier used for interphone
and radio monitoring of various types of GRC Rec.-Trans.;

? ‘I‘uhes power req.: 135 VDC 35 MA. and 6, 12 or 29
(See below for accessories) Size: H
13 x 7%; Wt.: 15.5 Ibs. Price: Used $14.95
TECH MANUALS, including Schematics — For RT-196 or
RT-70, $7.50 Ea.; Manual, with Schematic — For
AM-65, $5.00: Schematics Dnly $1.00 Ea.
H- 33)‘PT HANDSET — Used with above units: Used: $5.95

— Unused: $7.95
PP-281/GRC POWER SUPPLY — 12 Volt, used with RT-70
and AM-65. This unit plugs inside the AM-65 and sup-
plies the voltages for both units. Price: Used $8.9
All prices are F.0.B,, Lima, Ohio. Dept. HR

FAIR RADIO SALES
Box 1105 + LIMA, OHIO - 45802

P.O
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ANDREW
RAPID CITY, S. D. 57701

WESTERN CANADA
1170 BASSETT CRES. NW.
MEDICINE HAT, ALB., CANADA

SPECIAL OFFER
To new subscribers:

4 years (1969 through 1972) of
VHF COMMUNICATIONS plus sub-
scription to 1973. Supplied in
Handsome, VHF Blue binders.
$20.25 ($21.50 air mail)

Subscription rates US $4.50 ($5.75
air mail per calendar year). Single
issues $1.25. Sample $.50.

HELP WANTED! Two Way radio technicians.
Must have experience with GE Tube and Solid
State FM Equipment. Excellent wages. Health
Insurance and Pension Plan. State experience,
qualifications and previous employment in this

field.
DON COOK
COOK'S COMMUNICATIONS CORPORATION
160 N. Broadway, Fresno, Ca. 93701
209-233-8818

WORLD QSL BUREAU

THE ONLY QSL BUREAU to handle all
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 5¢ each.

5200 Panama Ave., Richmond, CA USA 94804

STAR~-TRONICS

INDUSTRIAL AND GOVERNMENT
ELECTRONIC SURPLUS

PARTS & PIECES FOR SCHOOLS, SHOPS, HAMS & HOBBYISTS

SEND FOR OUR LATEST ALL DIF
MONTHLY PICTURE CATALOG. NOW!

Box 17127, Portland, Ore, 97217



The voice of

HY-GAIN’S

THUNDERBIRD

10-15-20

is heard around the world

Here’s why Thunderbirds outperform all other
tri-banders:

* Thunderbird's “Hy-Q" traps provide separate traps for each band. “"Hy-Q" traps
are electronically tuned at the factory to perform better at any frequency in the
band —either phone or CW. And you can tune the antenna, using charts supplied
in the manual, to substantially outperform any other antennas made.

* Thunderbird's superior construction includes a new, cast aluminum, tilt-head
universal boom-to-mast bracket that accommodates masts from 1%" x 212"
Allows easy tilting for installation, maintenance and tuning and provides mast
feed-thru for beam stacking
Taper swaged, slotted tubing on all elements allows easy adjustment and readjust-
ment. Taper swaged to permit larger diameter tubing where it counts! And less
wind loading. Full circumference compression clamps are mechanically and
electrically superior to self-tapping metal screws

Thunderbird's exclusive Beta Match achieves balanced input, optimum matching
on all 3 bands and provides DC ground to eliminate precipitation static.

25 db front-to-back ratio.
SWR less than 1.5 to 1 on all bands.
24-foot boom...none longer in the industry

Extra heavy gauge, machine formed, element to boom brackets, with plastic
sleeves used only for insulation. Bracket design allows full mechanical support

Interlaced, optimum spaced elements for higher gain and better pattern control.
* 3 active elements on 20 and 15 meters. 4 active elements on 10 meters.

=

\J

)

New 6-Element Super Thunderbird Fabulous 3-Element Thunderbird, Jr.
Model 389 Model 221

Suggested retail price, $179.95 Suggested retail price, $99.95
Improved 3-Element Thunderbird Popular 2-Element Thunderbird
Model 388 Model 390

Suggested retail price, $144.95 Suggested retail price, $99.95

Buy one today at your favorite Hy-Gain distributor!

HY-GAIN ELECTRONICS CORPORATION

P. 0. Box 5407-WL, Lincoln, Nebraska 68505
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With Signal/One’s CX7-A
you settied for the best.

Now meet the rest of the best.

A few short years ago, Signal/One introduced the solid-state CX7-A. It
was quickly recognized as the world’s most advanced radio transceiver. It still is.

Now, Signal/One is more than just the CX7-A. A lot more.

For openers, we've added two new receivers. One, the CR-1500, a dual-channel
system is so advanced — in selectivity, sensitivity and versatility — you won't
find anything like it
this side of a research
laboratory. The
CR-1200 receiver, our
other new one, fea- .
tures a single VFO. If it weren't for its bigger brother, it would be the finest
receiver you could buy.

There’s a new CT-1500 transmitter, the matching transmitter for use with the
CR-1200 and CR-1500 receivers. It incorporates
all modes of operation and includes the famous
Signal/One RF envelope clipping, broadband
tuning, full-automatic CW keying, and many
other features.

We're also introducing a new transceiver, the CX-10, which contains several
CX7-A features. In addition, it can be used with either our new AC or DC power
supplies, an external VFO, and other accessories.

Our new accessories include a deluxe station
console, speakers, 2-meter and 6-meter
transverters with direct digital readout and FM
capability, and custom microphones.

In the past years, there were one or two names in amateur radio gear that
meant the finest. In their time they were.

Times have changed. Now, if you want the finest. choosing is easy.

It's all at Signal/One.

13130 Yukon, Hawthorne, Ca. 90250 (213) 679-9022 DS/Q”E//HHE
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ham radio
index to volume V — 1972

This index covers all articles published in ham
radio during 1972. The articles are listed
alphabetically under each category along with
the author, page number and month. Categories
are: antennas and transmission lines; commer-
cial equipment; construction techniques; fm
and repeaters; integrated circuits; keying and
control; measurements and test equipment;
misceilaneous technical; power supplies; re-
ceivers and converters; RTTY; semiconductors;
single sideband; transmitters and power ampli-
fiers; vhf and microwave. Articles followed by
(HNJ appeared in the Aam notebaok.

antennas and transmission lines
All-band phased-vertical

WA7GXO p. 32, May
Antenna coupler for three-band beams

ZS6BT p. 42, May
Antenna potpourri

W3FQJ p. 54, May
Antenna tuner, automatic

WAPAQC p. 36, Nov.
Antenna tuners

W3FQJ p. 58, Dec.
Coaxial-line loss, measuring with

reffectometer

wavce) p. 50, May

Colinear antenna for two meters, nine-
element

W6RJQ p. 12, May
Curtain antenna (HN)

WAATE p. 66, May
DX antenna, single-element

W6FHM p. 52, Dec,
Filters, low-pass, for 10 and 15

W2EEY p. 42, Jan.
Grounding, safer (letter)

WASKTC p. 59, May
Groundplane, three-band

LALlEl p. 6, May

Correction p. 91, Dec.
Headings, beam antenna

W6FFC p. 64, April
Horizontal or vertical (HN)

w71iv p. 62, June
Log-periodic, three-band

WA4AEO p. 28, Sept,
Mobile antenna, helically wound

ZEG6JP p. 40, Dec.
Mobile transmitter, loading

wavYB p. 46, May

Simple antennas for 40 and 80

WSRUB p. 16, Dec.
Small-loop antennas

WayYoT p. 36, May
Triangle antennas

WEKIW p. 58, May
Uhf coax connectors (HN)

weLcp p. 70, Sept.
Uhf microstrip swr bridge

W4CGC p. 22, Dec,
Vertical antenna, low-band

walvys p. 70, July
Vertical dipole, gamma-ioop-fed

W6SA) p. 19, May
Yagi, 1296-MHz

wacQH p. 24, May
audio
Audio fliters, aligning (HN)

W4ATE p. 72, Aug.
Audio fiiters, inexpensive

WBYFB p. 24, Aug.
Audia filter mod (HN)

KeHILL p. 60, Jan.
Hang agc circuit of ssb and CW

WI1ERJ P. 50, Sept.
intercom, simple (HN)

WAAYV p. 66, July
Pre-emphasis for ssb transmitters

OH2CD p. 38, Feb.
Speaker-driver module, IC

WA2GCF p. 24, Sept.
Speech clippers, rf

G6XN p. 26, Nov.; p. 12, Dec,
Speech clipping (letter)

W3EJD p. 72, July
Squelch, audio-actuated

KaMoG p. 52, April
Tape head cleaners (letter)

K4AMSG p. 62, May
commercnal eqmpment
Alliance rotator improvement (HN)

K6JVE p. 68, May
Cofilins 75A4 hints (HN)

WEVFR p. 68, April
Collins S-line spinner knob (HN)

W6VFR p. 69, April
Collins S-line transceive mod (HN)

W6VFR p. 71, Nov.
Drake R-4 receiver, frequency

synthesizer for

W6NBI p. 6, Aug.
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Hammarilund HQ215, adding 160-meter

coverage

W2GHK p. 32, Jan.
Motorota channe) elements

WB4NE X p. 32, Dec.
Motorola Dispatcher, converting to

12 volts

WB6HXU p. 26, Juty
Swan 350 CW monitor (HN)

KIKXA p. 63, June
Yaesu spurlous signats (HN)

K6eKA p. 69, Dec.
construction techniques
Capacitors, oil-filled (HN)

W20LU p. 66, Dec.
Cold galvanizing compound (HN)

WSUNF p. 70, Sept.
Color coding parts (HN)

WA7BPO p. 58, Feb.
Neutralizing tip (HN)

ZE6JP p. 69, Dec.
Noisy fans (HN)

WS8IUF p. 70, Nov.

Soldering aluminum (HN)
Toroids, ptug-in (HN)

ZE6JP p. 67, May

K8EEG p. 60, Jan.
Toroldal inductors, tuning

WARJYK p. 24, April
Toroidatl inductors, tuning (letter)

ZI.1BN p. 77, Dec.
Vectorbord too! (HN)

WA IKWJ p. 70, April
Uhf coax connectors (HN)

WQLCP p. 70, Sept.
fm and repeaters
Carrier-operated relay

K@PHF, WAPUZO p. 58, Nov.

Colinear antenna for two meters, nine-
element

W6RJO p. 12, May
Deviatlon measurements

W3FQJ p. 52, Feb.
Filter, 455-kHz for fm

WAOJYK P. 22, March
Fm demodulator, TTL

W3FQJ p. 66, Nov.
Interference, scanning receiver (HN)

K2YAH p. 70, Sept,
Mobile operation with the Touch-Tone pad

WOLPQ p. 58, Aug.

Correction p. 90, Dec.
Motorola channel elements

WB4NEX p. 32, Dec.
Preamplifier, two-meter

WA2GCF p. 25, March
Receiver, modular, for two-meter fm

WA2GBF p. 42, Feb,

Added notes p. 73, July

Receiver perfarmance, comparison of

VE7ABK p. 68, Aug.
Receiver, vhf fm

WA2GCF p. 6, Nov.
Repeater controt with simple timers

W2F PP p. 46, Sept.

Correction p. 91, Dec.
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Sequential switching for Touch-Tone
repeater control

WBGRG p. 22, June
Tone-burst keyer for fm repeaters

WBGRG p. 36, Jan.
Transmitter, two-meter fm

WISEK p. 6, April
integrated circuits
Break-in circuit, CW

WBSYK p. 40, Jan,
Digital (Cs, part |

W3FQJ p. 41, March
Digital ICs, part 1

W3FQJ p. 58, April

Correction p. 66, Nov.
Dilgital multivibrators

W3FQJ p. 42, June
Digital oscillators and dividers

W3FQJ p. 62, Aug.

Digital readout station accessory, part |

K6KA p. 6, Feb,
Digital station accessory, part 11

KEKA p. 50, March
Digital station accessory, part (1}

KeKA p. 36, April
Emitter-coupled logic

W3FQJ p. 62, Sept.
Flip-flops

W3FQJ p. 60, July
Flop-flip, using (HN)

W3KBM p. 60, Feb.
Frequency scaler, divide-by-ten

wePBC p. 41, Sept.

Correction p. 90, Oec.

Frequency synthesizer for the Drake R-4

W6NBI p. 6, Aug.
IC power (HN)

w3ikKemv p. 68, April
Logic monitor (HN)

WASSAF p. 70, April

Correction p. 91, Dec.

Sequential switching for Touch-Tone
repeater control

WBGRG p. 22, June
Phase-ltocked loop RTTY terminal unit

WarFQm p. 8, Jan.

Correction p. 60, May
Speaker driver madule

WA2GCF p. 24, Sept.
Ssb detector, (C (HN)

K400s p. 67, Dec.
Sync generator for sstv

WA2EWO p. 50, June
keying and control
Break-in circult, CW

WB8SYK p. 40, Jan,
Carrier-operated relay

KPPHF, WABUZO p. 58, Nov.
Code practice stations (letter)

wBaLXJ p. 75, Dec.
CW monitor, Swan 350 (HN)

K1KXA p. 63, June
Key and vox clicks (HN)

K6KA p. 74, Aug.
Memo-key

WA7SCB p. 58, June
Paddie, electronic keyer (HN)

KL7EVD p. 68, Sept.



Threshold-gate/limiter for CW reception
W2ELV p. 46, Jan,
Added notes (letter) p. 59, May

measurements and test equipment

AFSK generator, crystal-controlied

K78VT p. 13, July
Capacitance meter, direct-reading

W6MUR p. 48, Aug.
Coaxial-line loss, measuring with a

reflectometer

wavcCt p. 50, May
Crystal checker

WBG XN p. 46, Feb,

Digital readout station accessory, part |

K6KA p. 6, Feb.
Digita! station accessory, part 11

K6KA p. 50, March
Digital station accessory, part (il

K6KA p. 36, April
Fm deviation measurements

W3FQJ p. 52, Feb.
Frequency scaler, divide-by-ten

W6PBC p. 41, Sept.

Correction p. 90, Dec.
Frequency standard (HN)

WA7NK p. 69, Sept.
Logic monitor (HN)

WASSAF p. 70, April

Correction p. 91, Dec.
Manitor scope, RTTY

W3CIX p. 36, Aug.
Noise-figure measurements for vhf

wB6NMT p. 36, June
Oscillator, frequency measuring

W6IEL p. 16, April

Added notes p. 90, Dec.

Oscillator, two-tone, for ssb testing

WEGXN p. 11, April
Oscillators, resistance-capacitance

W6G XN p. 18, July
Oscilloscope voltage calibrator

W6PBC p. 54, Aug.
Ssb, signals, monitoring

W6VFR p. 36, March
Swr bridge (HN)

WASTFK p. 66, May
Swr meters, direct reading and expanded

scale

WA4WDK p. 28, May

Correction p. 90, Dec.

Vacuum tubes, testing high-power (HN)
waouLu p. 64, March
WWV-WWVH, amateur applications for

W3FQJ p. 53, Jan.
miscellaneous technical
Alarm, wet basement (HN)

W2EMF p. 68, April
Bypassing, rf, at uht

WB6BHI p. 50, Jan.
Capacitors, oll-filled (HN)

wa0oLu p. 66, Dec.
Crystals, overtone (HN)

G8ABR p. 72, Aug.
Detector, reciprocating

WISNN p. 32, March
Digital integrated circuits, part {

W3FQJ p. 41, March

Digital integrated circuits, part |}

W3FQJ p. 58, April

Correction p. 66, Nov.
Digital multivibrators

W3FQJ p. 42, June
Digital oscillators and dividers

W3FQJ p. 62, Aug.
Fet bilasing

W3FQJ p. 61, Nov.
Filip-flops, IC

W3FQJ p. 60, July
Flop-flip, using (HN)

W3KBM p. 60, Feb.
Infrared communications (letter)

K20AW p. 65, Jan.
Microwaves, getting started in

Roubal p. 53, June
Microwaves, introduction

WI1CBY p. 20, Jan.

Oscillator, crystal, frequency adjustment

WIZTK p. 42, Aug.
Oscillator, Franklin (HN)

W5J3J p. 61, Jan.
Osciflators, resistance-capacitance

WEG XN p. 18, July
Phase-locked loop RTTY terminal unit

WSFQM p. 8, Jan,

Correction p. 60, May
Pi network design

W6FFC p. 6, Sept.
Pi-network inductors (letter)

W7iv p.78, Dec,
Power dividers and hybrids

WI1DAX p. 30, Aug.
Power in refiected waves (letter)

Woods p. 76, Dec.
Preamplifier, cooled, for vhf-uhf

WAQPROX p. 36, July
Pulse-duration modulation

W3FQJ p. 65, Nov.
Quartz crystals (letter)

WB2EGZ p. 74, Dec.
Reciprocating-detector receiver

W1SNN p. 44, Nov.

Correction (letter) p. 77, Dec.

Satellite communications, first step to

K1IMTA p. 52, Nov.
Satellite signal polarization

KHé6I1J p. 6, Dec.
Speech clippers, rf, performance of

G6XN p. 26, Nov,
Superregenerative detector, optimizing

Ring p. 32, July
Sync generator for sstv

WA2EWO p. 50, June
Toroids, caiculating inductance of

WB9FHC p. 50, Feb,
Toroids, plug-in (HN)

KBEEG p. 60, Jan,

Vacuum tubes, using odd-ball types in
linear amplifiers

w5sJJ p. 58, Sept.
Y parameters, using in rf amplifier

design

WAPTCU p. 46, July

power supplies

Current limiting (HN)

WOLPQ p. 70, Dec.
Diode surge protection (HN)

WA7LUJ p. 65, March

Added note p. 77, Aug.
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1C power (HN)

W3KBM p. 68, April
Meter safety (HIN) p. 68, July

WEVFR
Motorola Dispatcher, converting to

12 volts

WB6HXU p. 26, July
Transformers, miniature (HN)

WA4ATE p. 67, July

Vibrator replacement, solid-state (HN)

KBRAY p. 70, Aug.
receivers and converters
Audio filter mod {HN)

KeHIU p. 60, Jan.
Audio filters, inexpensive

WS8YFB p. 24, Aug.
Coilins 75A4 hints (HN)

W6EVFR p. 68, April
Converter, hf, solid-state

VE3GFN p. 32, Feb.
Cooled preamplifier for vhf-uhf

WAPRDX p. 36, July
Detector, reciprocating

WI1SNN p. 32, March
Detector, superregenerative, optimizing

Ring p. 32, July
Direct-conversion receivers, improved

selectivity

KeBlJ p. 32, April
Fm recelver performance, comparison of

VE7ABK p. 68, Aug.
Fm recelver, vhf

WA2GCF p. 6, Nov.
Frequency standard (HN)

WATZIK p. 69, Sept,

Frequency synthesizer for the Drake R-4
W6ENBI p. 6, Aug.
Hammariund HQ215, adding 160-meter

coverage

Wa2GHK p. 32, Jan,
Hang agc circuit for ssb and CW

WI1ERJ p. 50, Sept.
Image suppression (HN)

WENIF p. 68, Dec.
Interference, electric fence

K6KA p. 68, July
tnterference, scanning receiver (HN)

Kayvyam p. 70, Sept,
Monitoring oscillator

w2J10 p. 36, Dec.
Preamplifier, emitter-tuned, 21 MHz

WASSNZ p. 20, Apri}

Recelver, communications, five band

K&5DX p. 6, June
Receiver, modular two-meter fm

WA2GFB p. 42, Feb.
Recelver, reciprocating detector

WISNN p. 44, Nov.

Correction (letter) p. 77, Dec.
Rf amplifiers, selective

KeB1J p. 58, Feb.
RTTY monitor receiver

KA4EEU p. 27, Dec.
Squeich, audio-actuated

KamMmoG p. 52, April
Ssb signails, monitoring

W6VFR p. 36, March
Swan 350 CW monitor (HN)

KIKXA p. 63, June
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Threshold-gate/limiter far CW reception

W2ELV p. 46, Jan.
Added notes (letter)
W2ELV p. 59, May

WWV-WWVH, amateur applications for

w3fQJ p. 63, Jan,
144-MHz preamplifier, improved

WA2GCF p. 25, March

Added notes p. 73, July

2304-MHz converter, solid-state
K2ING, WAZLTM, WA2VTR p. 16, March
2304-MHz preamplifier, solid-state

WA2VTR p. 20, Aug.
RTTY
AFSK generator, crystal-controlled

K78VT p. 13, July
Autostart monitor receiver

K4EEU p. 27, Dec.
Monitor scope, phase-shift

wacix p. 36, Aug.
Ribhon re-inkers

WEFFC p. 30, June
RTTY distortion: causes and cures

wBeIMP p. 36, Sept.
RTTY for the blind (letter)

VE78RK p. 76, Aug.
ST-5 autostart and antispace

K2YAH p. 46, Dec.
Terminal unit, phase-locked loop

WaF Qv p. 8, Jan.

Correction p. 60, May
semiconductors
Driver and final for 40 and 80 meters

w3Qeo p. 20, Feb,
Fet biasing

W3FQJ p. 61, Nov,
Power transistors, paralleling (HN)

WASEKA p. 62, Jan.
Trapatt diodes (letter)

WA7ZNLA p. 72, April
Y parameters in rf design, using

WAPTCU p. 46, July
single sideband
Detector, ssb, 1C (HN)

K400DS p. 67, Dec.
Hang agc circuit for ssb and CW

WI1ERJ p. 50, Sept.
tinear, five-band hf

W7Dl p. 6, March
Linear amplifier, five-band conduction-

cooled

WIKIT p. 6, Juty

Pi-network design, hf power amplifier

W6FFC p. 6, Sept.
Pi-network Inductors (letter)

wW71v p. 78, Dec.
Pre-emphasis for ssb transmitters

OH2CD p. 38, Feb,
Speech clippers, rf, performance of

G6XN p. 26, Nov,
Speech clipper, rf, construction

G6XN p. 12, Dec.



Two-tone oscillator for ssb testing

WGEG XN p. 11, April
Vacuum tubes, using odd-ball types in

tinear amplifier service

W5JJ p. 58, Sept.
144-MHz transverter, the TR-144
K1IRAK p. 24, Feb.

transmitters and power amplifiers

Driver and finai for 40 and 80 meters,
solid-state
w3Qeo p. 20, Feb.
Filters, low-pass for 10 and 15 meters

W2EEY p. 42, Jan.
Key and vox clicks (HN)

K6KA p. 74, Aug.
tinear, five-band hf

W7D p. 6, March

Linear amplifier, five-band conduction-
cooled

WIOKIT p. 6, July
Neutralizing tip (HN)

ZEGJP p. 69, Dec.
Pi-network design, high-frequency

power amplifier

W6FFC p. 6, Sept.
Pi-network inductors (letter)

W71V p. 78, Dec.
Pre-emphasis for ssb transmitters

OH2CD p.38, Feb.

Vacuum tubes, using odd-ball types in
tinear amplifiers

W5J4J p. 58, Sept.
Vfo, high-stability

OH2CD p. 27, Jan.
Vfo, muitiband fet

KBEEG p. 39, July
144-MHz fm transmitter

WISEK p. 6, April

uhf and microwave

By passing, rf, at vhf

wBe6eBHI p. 50, Jan.
Cooled preamplifier for vhf-uhf

reception

WAPRDX p. 36, July
Microstrip swr bridge, vhf and uhf

WA4CGC p. 22, Dec.
Microwaves, getting started in

Roubal p. 53, June
Microwaves, introduction to

wilcBY p. 20, Jan.
Noise figure measurements, vhf

WBENMT p. 36, June
Power dividers and hybrids

WI1DAX p- 30, Aug.
Sateilite communications

KIMTA p. 52, Nov.
Satellite signal polarization

KH61J p. 6, Dec.
Vfo, high-stability

OH2CD p. 27, Jan.
144-MHz colinear antenna

W6RJO p. 12, May
144-MHHz fm receiver

WA2GBF p. 42, Feb.

Added notes p. 73, Juily
144-MHz fm receiver

WA2GCF p. 6, Nov.
144-MHz fm transmitter

WOSEK p- 6, April
144-MHz preamplifier, improved

WA2GCF p. 25, March
144-MHz transverter

KIRAK p. 24, Feb,
1296-MHz Yagi

waCcQH p. 24, May

2304-MHz converter, solid-state
K2JNG, WA2LTM, WA2VTR p. 16, March
2304-MHz preamplifier, solid-state

WA2VTR p. 20, Aug.
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AdyerTiSers
check-off

... for literature, in a hurry —
we'll rush your name to the companies
whose names you “check-off”

INDEX

—Amateur-Wholesale —MFJ

—Amidon —MPQ
—Antenna Specialists —Martronics
—Arizona —NMatric
—BC —Meshna
—Barry —NMicon
—Bauman —Micro-Z

—CFP —Miida
-—CNE —Military

—CTG Bitci! —Mor-Gaiin
——Caringella -~NHE
—Circuit Specialists ~—Noanan
-—Clegg —Palomar
—Command ~—Pennwood
~—Communications —Poly Paks

Specialists —R P
—Communications —R &R

World —Callbook
—Comtec —Radio Constructor
—Cook’s —Raytheon
~—Curtis —Robot
—Data —SAROC
~—Drake —Savoy
-Dycomm —Signal/One
~—Eimac —Slep
—Emporium —Solid State
—Erickson —Space-Military
—Fair —Spectronics
—Fluke —Spectranics FM
—Frank —Spectrum
—Gateway —Standard
—Gray —Star-Tronics
—H & L —Swan

—HAL —Ten-Tec
-—Ham Radio —Topeka
—Heights —Top Band
—Henry —Tri-Com
—Hy-Gain —Tropical Hamboree
—International Crystal —VHE Communications
—Jan —VHF Engineering
—Janel —Van’'s
—Jeff-Tronics —Vanguard
—Jensen ~—Weinschenker
—KW —Wolf
—L. A —World QSL

Limit 15 inquiries per request.
December 1972
Please use before January 31, 1973
Tear off and mail to

HAM RADIO MAGAZINE — *“check off”
Greenville, N. H. 03048

NAME
CALL
STREET.
CITY
STATE. ZiP.
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AdverTisers iNdeX

ATV Research 102
Amateur-Wholesale Electronics 106, 108,110,117
Amidon Associates 106
Antenna Specialists
Arizona Semi-Conductor ..
BC Electronics

Barry

Bauman, R. H. Sales

CFP Enterprises 94
CNE Magazine 100
CTG Bitcil .. . 88
Caringella Electronics 31
Circuit Specialists CO. ... 839

Clegg Division of ISC
Command Productions
Communications Specialists
Communications World, Inc. ..
Comtec
Cook's Communications Corporation
Curtis
Data Engineering, IC. ... 1
Drake Co. R. L.
Dycomm
Eimac, Div. of Varian Assoc, ..
Emporium Sounds of Pompano
Environmental Products ..
Erickson Communications
Fair Radio Sales

Fluke

Frank Electronics

G & G Radio Supply CO. ..., 8
Gateway Electronics

Goodheart Co,, Inc. R. E. . 103
Grag Electronics 105
H L Associates 102
HAL Communications Corp. o 87
Ham Radio Magazine ... 101, 117
Heights Manufacturing Co. s 91
Henry Radio Stores mn
Hy-Gain Electronics Corp. ... 44, 45, 72, 119
International Crystal Mfg. Co. Inc. ... 128
Jan Crystals 86
Janel Labs .. 102
Jeff-Tronics

Jensen Tools and ANOYS ... 117
KW Electronics 88
L. A. Electronix Sales ... 64, 65, 127
MFJi Enterprises 1
MPQ

Martronics

Matric

Meshna, John, Jr.
Micon, Inc.
Micro-Z Co. .
Miida Electronics
Military Electronics
Mor-Gain, Inc.
NHE Communications
Noonan Associates
Palomar Engineers
Payne Radio
Pennwood Numechron Co.
Poly Paks ..
RP Electronics
R & R Electronics
Radio Amateur Callbook
Radio Constructor
Raytheon Company
Robot Research
SAROC
Savoy Electronics
Signal/One Corporation
Slep Electronics Co.
Solid State Systems, Inc.
Space-Military Electronics
Spectronics, Inc.
Spectronics FM

Spectrum Internationat .. 92
Standard Communications 97
Star-Tronics 118
Swan Electronics ... 112a, b
Ten-Tec, Inc. ... 85
Topeka FM Engineering ... 88

Top Band Systems
Tri-Com, Inc.
Tropical Hamboree
VHF Communications
VHF Engineering
Van's, 2DLT
Vanguard Labs
Wainschenker, M.

Wolf, S.
World QSL Bureau
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I ]
tronix

(HALLETT
ELIMINOISE

Ignition Noise Suppression Kit . 6 and 2 Meter
= e I
| Sale 95
Priced

Gutter Mount Version $19.95

MODEL LA 150A

Gain (2 Meters) .........3db

(I 1] 1) [ 1]} ;
moDEL ln-ulrw?l:l u:::: en a:::u cans | Gain (6 Meters) ... Unity
LIMITED I Nominal Impedance 55 ohms

S PE Cl AL $ 24 9 5 Overall Length .55 in.
$55.00 VALUE Add $2.50 for i
Add $2.50 for shipping & handling shipping & handling
A broadband isn’t an all virl

|
WANTED i orEesira.
I ITS A BALUN FROM LA-TRONIX

CLEAN DRAKE GEAR |

REWARD FOR NEW PRICE
$195.00 2Bor2C R4B $475.00

$220.00 R4 R4B  $475.00 sitiatii
$27500 R4A  R4B $475.00 [ wssiamarenver o B3 Rg
$200.00 T4 T4XB $495.00

SPECIFICATIONS

$125.00 2NT T4XB $495.00

BANDWIDTH.......... 3 THROUGH 30 MH - CONTINIOUS
$.28500 T4x T4XB $49500 1727 1, [P .....;;ﬁr&g:g:wl{n:\umnn
$ 60.00 AC3 AC4 $ 99.95 o e
$7000 DG3  Dos SIE500 | et s

$270.00 TR3 TR4 $599.00

Add $1.00 for shipping & handling
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for the EXPERIMENTER!

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 Kit 20 to 170 MHz
(Specity when ordering)

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, Hi Kit 20 to 170 MHz
(Specily 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 to 200 mw,
depending on the frequency and
voltage. Amplitier can be ampli-
tude modulated. Frequency 3,000
to 30,000 KHz i ; SS.Tf/

4. BAX-1 BROADBAND
AMP

General purpose unit which may
be used as a tuned or untuned
amplifier in RF and audio appli-
cations 20 Hz to 150 MHz. Pro-
vides 6 to 30 db gain. Ideal for

83.50/
A

5. OX OSCILLATOR

Crystal controlled transistor type.
Lo Kit 3,000 to 19,999 KHz, Hi Kit
20,000 to 60,000 KHz. (Specily
when ordering).. $2.95

SWL. Experimenter or
ERRERE - o) ]

Amateur ...
2

.

6. TYPE EX CRYSTAL

Available from 3,000 to 60,000 KHz.
Supplied only in HC &/U holder.
Calibration is == .02% when oper-
ated in International OX circuit
or its equivalent. (Specifty
frequency) . SR ooy | 3

&

-

INTERNATIONAL

CRYSTAL
TYPES applications
(CS) for *Commercial

.

PRECISION RADIO CRYSTALS

International Crystals are available from 70 KHz
to 160 MHz in a wide variety of holders.
Crystals for use in military equipment can be
supplied to meet specifications MIL-C-3098E.

(GP) for “General Purpose'

Standard™

(HA) for ""High Accuracy'' close tem-
perature tolerance requirements.

I
Y

for the COMMERCIAL user...

<

write for
CATALOG

INTERNATIONAL

Y " %

CRYSTAL MFG. CO,, INC.

10 NO. LEE ® OKLA CITY, OKLA 73102
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15,552 EIMAC tube types
power the giant AN/FPS-85
phased array radar.
The cost per tube operating
hour is less than %/0¢.

Bendix chose EIMAC tubes for the AN/FPS-85 phased array radar for
two reasons: low cost and long life. Five years of successful operation in
the world's largest operational, long-range, phased array radar have proven
the wisdom of their choice. They've also learned that complex systems
using quality vacuum tubes are easy to maintain and rather forgiving as to
voltage and power transients. ""'Cockpit'" difficulties, when they occur, are
usually not costly or catastrophic to the tubes.

In the UHF output stage of this system, 5,184 EIMAC 4CPX250K
tetrodes each deliver 10 kW peak power output and typically 18,000 hours
of life at the bargain basement price of $35 per tube. With this quantity of
pulsed operating devices, reliability and low failure rates are important.

10,368 EIMAC type 8745 planar
triodes are used in the driver stages
of the AN/FPS-85, providing up-
wards of 14,000 hours of average
life at a cost of only $14 per tube.

The long life and low cost of division
EIMAC tubes have helped Bendix varian
and the USAF prove that large
scale phased array radars are
economically feasible. No other
tube manufacturer has this kind of
proven experience. The AN/FPS-85
program is just one more example
of EIMAC's dedication to deliver
reliable, low-cost tubes.

For complete information, con-
tact EIMAC Division of Varian, 301
Industrial Way, San Carlos, Cali-
fornia 94070. Or any of the more
than 30 Varian/EIMAC Electron
Tube and Device Group Sales




O Swanwm,
FIRST WITH

FULLY

TRANSCEIVERS

UP TO 200 WATTS

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!

® No Transmitter Tuning e Selectable Sideband, 80-10
¢ Infinite VSWR Protection Meters
® Receiver uses FET's, IC's, ® Built-in VOX
and Operational Amplifiers e Semi-CW Break-in and
® |F Derived AGC Monitor

e Minimized Front-end ® Noise Blanker, with

Overload, Distortion and Threshold Control
Cross-modulation e 25 KC Calibrator

e 10 MHz WWYV Receive
Mobile is “‘First Class!" Operates directly from 12 volt DC requiring less than
500 ma on receive. Ideal for net operation. No tune-up necessary, simply dial
the station and talk!

Compatible AC power supplies and a host of other accessories available to
provide "Top-Of-The-Line" fixed station operation. Operating ease and flexi-
bility makes it a winner for contests or rag-chewing!

CHOICE OF 3 MODELS: Detail specifications may be found in

SWAN SS-15, 15 watt P.E.P. $579.00 the New 1973 SWAN Catalog. Write
p for your FREE copy, today!

SWAN SS-100, 100 watt P.E.P. $699.00
SWAN SS-200, 200 watt P.E.P. $779.00 Just 10% down is all that is needed if
ACCESSORIES INCLUDE: you use your Swan Credit Service

SWAN PS-10, 115V AC power supply for S5-15/55-100  § 89.00 account to put an all solid-state rig in
SWAN PS-20, 115V AC Iy t

$5-200/58-100/85-15 - PPy 1Of s130.00 70U ham shack.
SWAN S5-1200, 1200 watt P.E.P. Line

Amplifier (tube type) . o $299.00 @ swa ”
SWAN S$5-208, External VFO §159.00 ELECTRONICS
SWAN 610X, Crystal Controlled Oscillator $ 53.95 4 ooy ot ot Casporaton

SWAN S§S-16B, Super Selective Filter $ 79.95 305 Airport Road » Oceanside, CA 92054



Hint list for

your XYL or YL

AND MAIL TO SWAN OR BRING TO YOUR LOCAL SWAN DEALER 1
Dear — :
Just thought you might like to know that | still have plenty of shaving lotion and |
talcum left over from last Christmas. | really prefer to pick out my own shirts, socks E
and ties, too. What 1'd really like to have is the SWAN equipment I've checked below.
I
OK?
[] SWAN 500CX Transceiver [] 5 Band Remote Control Mobile !
5 Bands—550 Watts . ... ..... $529.95 Antenna, SWAN §5C .. ... .. $129.00 :
[] SWAN 600R Receiver ...... $439.95 [] 5 Band Manual Switching Mobile
0O SWAN 600T Transceiver Antenna, SWAN 45 .. ... ... .. $79.00 1
5 Bands—600 Watts ......... $589.95 Trap Dipole Antenna, I
[] SWAN FP-1 Telephone Patch . . $48.95 SWANB0/40.............. $29.95 1
[] External Crystal Oscillator [[] 4 Band Trap Vertical Antenna, The famous 1
SWAN SIOX o vuniliaaesis $53.95 GOLDEN SWAN 1040V ... .. $69.95 1
[] VOX Accessory, SWAN VX-2 ..835.95 [] M&g;le Antenna Bumper Mount, :
Audio Notcher/Peaker, BMT s s astaas b $24.00
SWAN ICAF/500 .......... $59.00 2 Element 40 MTR. BEAM, i
(7 IF Noise Blanker, SWAN MB-40H . .......... $145.00 1
SWANNB/500 ............ $89.00 [ 2Element SWAN TB-2A ... ... $89.95 !
Inline Watt Meter, [] 3Element SWAN TB-3A . . . .. $108.00 !
SWAN WM-1500 ... ........ $49.95 [] 3 Element Heavy Duty |
117V AC Power Supply, SWAN TB-3HA ........... $125.00 !
SWAN 17XC ............ $109.95 [] 4 Element Heavy Duty |
12-14V DC Power Supply, SWAN TB-4HA . ... ... .. $148.00 !
SWAN 14-117 ............ $139.95 This check list can be used as an order blank. Check 1
DC Converter for 117XC, the items you want, fill in data below and mail to [ |
SWAN 14C i mann syiains $69.95 Swan. But do it soon to assure delivery before [
1200 Watt Linear Amplifier, Christmas. All shipping charges will be collect [
SWAN 1200X ............ $259.95 nName Call |
[] 2000 Watt Linear Amplifier, Street f
SWAN MARK Il ........... $679.95 _ ¥
[] SWAN 270B Portable Transceiver City State Zip .
5 Bands—260 Watts . ........ $469.95 Payment by [] Check [7] Money Order [] C.O.D. g
0 SWAN FM-2X Transceiver [] SWAN Finance (10% down payment enclosed) i
2 Meter FM—10Watts . . .. ... . $299.95 (Calll. residents add 5% sales tax) I
SWAN FM-1210A Transceiv f Charge, check plan desired:
0 144 Channel 2 Meter II;M i ,Ffr. $359.95 [ BankAmericard # :
O SWAN VHF-150 Linear Amplifier Expiration Date 1
2 Meter FM—150 Watts . .. . ... $299.95 [] Master Charge # '
@ SWA V. 4 Expiration Date ¢
ELECTRONICS 4 digit Interbank # :
305 Airport Road + Oceanside, CA 92054 [] SWAN Account = i

Phone (714) 757-7525

Check here if this is an add-on order [] 1
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Convert your ham stationto a complete
SSTV station in 7 easy steps:

Just add a Robot monitor and camera and
follow these simple instructions:

All popular ham radio sets may be used with the Robot SSTV equipment and
absolutely no modification is required. Pictured above is a complete SSTV sta-
tion. The inset photo shows the back of the Robot monitor, with all connecting
cables. To convert your existing amateur station to an SSTV station:

Connect the cable supplied with the Robot
Model 80 camera to the socket (1) on the back
of the Model 70 monitor. Power is then sup-
plied to the camera from the monitor and the
video image from your camera is displayed on
the monitor.

Next, connect the transmitter connecting ca-
ble ) to the microphone jack on your trans-
mitter or transceiver. Your microphone cable
now connects to the microphone jack provided
on the back of the Robot Monitor (3).

Phono jack (1) connects the signal from your
camera or radio receiver to your tape recorder
so that it may be recorded for later viewing
or transmitting.

Phono jack (5 also connects to your tape
recorder so SSTV signals previously recorded
on audio tape may be displayed on the Robot
monitor for viewing, or transmitted, whenever
you wish.

SSTV signals coming from any radio receiver
or transceiver are relayed to the Robot mon-
itor for viewing and recording by means of

cable (@) which is connected to the receiver
by means of a "Y' connector in the speaker
lead.

SSTV signals are connected to the phone

line () to provide two-way SSTV exchange
with other Robot SSTV sets connected to the
phone line.

After these connections are made, the sta-
tion is operated by switches on the monitor
front panel.

That's all there is to it. As you can see, abso-
lutely no modifications of your existing equip-
ment are required. All necessary cables are
included with your Robot monitor and camera.

Write us for complete information on Robot
SSTV equipment.

[ROBOT]

ROBOT RESEARCH, INC. 7591 coNnvOoY COURT, SAN DIEGO, CA 92111 (714) 279-9430
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