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© Y0-100 MONITOR SCOPE  FT-101B 160-10 METER* TRANSCEIVER

The FT-101B transceiver features advanced, solid-state, plug-in modular
circuitry-with a complete line of versatile accessories including the NEW
Y0-100 Monitor Scope. Add this ideal companion for complete signal
monitoring.

FT-101B FEATURES: ACCESSORIES AVAILABLE:
® 240 watts PEP input (180 watts CW) ® FL-2100B 1200 watt linear
® AC & DC power supply ® FV-101B External VFO

® Noise blanker ® Y0O-100 Monitor scope

® \VOX with break-in CW ® SP-101B External speaker

® 25 & 100 KHz calibrators ® SP-101PB Speaker/Phone Patch
® WWV reception ® MMB-1 Mobile mount

® Internal speaker ® FA-9 Cooling fan

Y0-100 FEATURES: ® XF-30C 600Hz CW filter

® 1500/1900Hz tone generator ® YD-844 Desk microphone

® Wide range inputs for all ® 160 meter crystal

mode monitoring-even RTTY

Compare the features, versatility, and performance. Ask the amateur
who owns one and your choice will be Yaesu-the world’s leader in
amateur communications equipment.

*160 meter crystal optional

Specifications subject to change without notice

\y/ YAESU

{7 MUSEN USAINC.

7625 E. Rosecrans Avenue, Unit #29 Paramount, California 90723 (213) 633-4007

Visit your dealer for details

gl All Yaesu products warranted
| by the selling dealer. Complete
after-warranty service available
in Paramount, Calif

More Details? CHECK—OFF Page 94 march 1975 U4 1

or write for our new catalog.
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For Those Who Demand The Finest

MODEL CX-11... Deluxe Integrated Station

PHew Fouiney

New solid state broadband linear pow-
er amplifier 10-160 meters. 150 Watts DC
output — requires no tuning, operates
into any VSWR — continuous duty at
full rated output.

New concept front-end design — utiliz-
ing double active balanced mixers for un-
matched sensitivity, blocking and cross-
modulation rejection.

Solid-state modular construction utiliz-
ing gold-plated, pins and plug-in sockets
for all transistors, IC's, and circuit board
connectors.

Five Bandwidths of selectivity are stan-
dard — 2.4, 1.5, 1.0, .4, .1 kHz.

Peak notch filter with adjustable fre-
quency notch depth and Bandwidth
controls.

RTTY narrow and wide shift FSK-LSB.

Built-in electronic Keyer with indepen-
dent speed and weight control and par-
tial or full dot memory.

Built-in Power Supply completely self-
protecting — both thermal and current
overload, integrated circuit controlled.

New six-digit frequency counter utilizing
new 1% inch amber or red LEDs opti-
mized for a non-blinking, stable display.

2 march 1975

ADDITIONAL FEATURES

Dual VFO's for transceive, split operation, or
dual receive.

Adjustable IF shift.

Receive or transmit offset tuning.
Push Button spotting.

Adjustable R.F. clipping.
Instantaneous break-in CW.
Built-in Wattmeter.

Built-in noise blanker.

Adjustable R.F. power output.
Pre-IF, adjustable noise blanker.

Now in production at $2600

Distributed by

PAYNE RADIO
BOX 525, SPRINGFIELD, TENNESSEE 37172
Phone seven days and evenings 615-384.2224

For a brochure, personal service and a top
trade on your gear contact Payne Radio

Contact the factory for parts and service only

. S5/ orne

Box 127 Franklin Lakes, NJ 07417
Tel: (201) 891-0459

More Details? CHECK—OFF Page 94
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Two of the major semiconductor manu-
facturers are working on new families of
bipolar digital logic that may do as
much to revolutionize the computer
world as anything in the past. Texas
Instruments, for example, has developed
a new family of Schottky logic, called
Schottky I, with 1-to-2-nanosecond
delays {(compared to 10 nanoseconds or
so for TTL) which operates from a
single 5-volt power supply, offers better
performance than today’s ECL 10k and
is provided in standard, easy-to-use pin-
outs. Unfortunately, because of the dis-
mal market conditions which are facing
the semiconductor manufacturers just
now, it may be months before Schottky
11 is available to designers.

Although not a great deal is known
about Motorola’s new bipolar logic
family, it is known to feature 1-to-2-
nanosecond delays and will be com-
patible with ECL 10k. However, they
have been working with a system of
complementary constant-current logic
{C3L) with 1-nanosecond delays (and 1
mW per gate} that could provide the
necessary performance. Motorola is also
rumored to be working on a family of
sub-nanosecond logic called ECL 100k

Nand gate built
with new c3t

logic features sy
speed, ltow-
power consump-
tion and high
packaging
density.

ouTePyT

INPUTS
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that should provide some answers for
digital designers who are looking for
faster and faster computers.

The complementary constant-current
logic is particularly interesting because
it combines the best of several worlds
not previously available on one chip:
very high speed, high packaging density
and low power consumption. The high
packing density of C3L is due to its very
simple transistor-gate structure, shown
below, which consists only of a pnp
current source transistor, an npn switch-
ing transistor and a few Schottky barrier
diodes. By way of contrast, the
Schottky TTL gate uses four transistors,
plus diodes.

Because of the simple structure, a
five-output gate requires only 12 square
mils (0.008 square mm). By compar-
ison, a low-power cmos circuit of the
same complexity requires about 65
square mils (0.04 square mm) of chip
space. This high packaging density
means that a 1000-gate C3L array could
be placed on a 150-by-150-mil (4x4mm)
chip.

While you may be hard put to think
up an application in your amateur sta-
tion for a 1000-gate logic array, many
traditional analog circuits (TV tuners,
for one) have gone the digital route in
recent years, and other devices, such as
frequency synthesizers, small hand-held
calculators and digital meters, would
never have seen the light of day in an
all-analog world. If the past is any indi-
cation, future digital applications will
have an even far wider effect.

Jim Fisk, WiDTY
editor-in-chief



DV-21 Phase
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DV-21

The perfect companion for your IC-21A, the DV-21 is an all new unique
digital VFO to complete your ICOM 2 meter station. The DV-21 will operate
in 5 or 10 KHz steps over the entire 2 meter band. It can also scan either

empty frequencies, or the frequencies being used, whichever you select. Complete, separate
selection of the transmit and receive frequencies, is as simple as touching the keys. When you
transmit, bright easy to read LEDs display your frequency. Release the mic switch, and the receive
frequency is displayed. There are also two programmable memories for your favorite frequencies.

You won't
believe the fea-
tures and versa-
tility of the
DV-21 until
you've tried it.
It’s new, and it’s
from ICOM.

Distributed by:

ICOM WEST,INC.
Suite 232 —Bldg.ll
300-120th Ave. N. E
Bellevue Wash. 98005
(206)454-2470

ICOM EAST Div. ACS Inc.
Suite 509

13777 N Central Expwy
Dallas, Texas, 75231
(214)235-0479
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AMATEUR LICENSE FEES REDUCED with reductions to go into effect March 1. New
fee schedule is $4 for a new license or renewal, $3 for a modification. Requests

for special calls will still cost $25.

WWV/WWVH PROPOSE CUTBACK in services, solicit advice from users. Write Time
and Frequency Services, National Bureau of Standards, Boulder, Colorado 80302 for
detailed questionnaire.

BICENTENNTIAL CALLSIGNS pretty well set, will use only AA-AL prefix block to
cover both continental and offshore W and K prefixes during 1976 celebration.
Though stateside bicentennial prefixes will use present numbers to indicate call
areas, look for some real odd balls for such things as Alaskan Novices...

220-MHZ CLASS-E CB still very much a threat -- recent letter from OTP Acting
Director Eger to FCC Chairman Wiley urges giving "every consideration' to "expe-
ditious action" in granting Class-E 222-224 MHz! The letter cites the need for
a "disciplined" citizen's communications service, half-billion dollar a year
market, gives lip service to value of amateur service -- and would let us con-
tinue to use the new CB band, with limitations! Class E could start up as early
as May!

GOVERNMENT AGENCY SHAKES ANTENNA TOWERS =-- OSHA, the occupational safety
people, want all towers over 20 feet to have a built-in OSHA-approved ladder
(16-18" wide, with side rails mounted 6" off the tower)! Since the OSHA ladder
is heavier than most light-duty amateur and TV antenna towers, such a requirement
would have a great effect on tower prices. Ruling would become effective this
summer barring protests, but look for lots of those from users and makers alike.

ARRL DIRECTORS' MEETING in January confirmed Dick Baldwin, WIRU, as League
General Manager and QST editor to replace John Huntoon. Dick took over February
1, while John continues as both ARRL and IARU Secretary.

Docket 20282 Discussion occupied much of the Directors' time, resulted in
authorization of a "membership opinion survey" to be conducted on the Division
level. Survey will be made in time for individual directors to consider results
before a special board meeting in May when League response will be determined.

NATIONAL ENVIRONMENTAL POLICY ACT OF 1969 appears likely to have little direct
impact on amateur radio, but indirect effect on the unwary may cause lots of
bother. Environmental impact report must be filed with amateur license applica-
tions on Form 610 or 610B only if the station will have a 'major" impact on the
environment. Installations having a "major" impadt are: Antenna towers or an-
tennas over 300 feet high (but not an antenna mounted on an existing structure
300 or more feet high); satellite earth stations with dishes of 30 feet or more
in diameter; locations in a wilderness area, wildlife preserve or national
scenic or recreation area; stations affecting sites significant in U.S. history;
and any involving extensive changes in land-surface features.

Applications Other Than The Above are considered "minor" and no statement need
be filed. However, to be on the safe side, until new forms are available, add a
statement such as, "This application is a 'minor action' as defined by Section
1.1305 of the Commission's rules.'" somewhere on the form unless you will have a
"major" environmental impact, in which case a call to the FCC is advisable.

NEWLY ANNOQUNCED HAND-HELD CALCULATORS, as promised in January editorial, offer
more performance for less cost. New HP-21 Scientific from Hewlett-Packard ($125)
is more powerful than HP-35 and features 32 pre-programmed functions including
rectangular/polar conversion, while new programmable HP-55 ($395) provides 49-
step programming and 86 keyboard functions. Also new are Novus Mathematician
($80) and 10-digit Corvus 500 ($200).

6 march 1975
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Atlas-210

5 BANDS 200 WATTS
SOLID STATE
SSB TRANSCEIVER

$599

Don’t let the small size fool you. The spectacular Atlas
transceiver is truly a Giant Killer. Just 7 pounds of
sheer dynamite, it occupies only 0.18 cubic feet. But
this is only a small part of the story. There are many
other reasons why you will want to own an Atlas Transceiver:

MOST ADVANCED STATE-OF-THE ART CIRCUIT DE-
SIGN, INTRODUCES A NEW ERA IN PERFORMANCE
SPECS. We ask you to mark these words. They are not
merely an advertising statement.

RELIABILITY. Total value engineering, craftsmanship
and quality control give you unsurpassed reliability.
With over 1000 Model 180's now on the air, we at Atlas
are proud of their most exceptional reputation for per-
formance, reliability, and owner satisfaction. It is safe
to say that practically everyowner has alove affair going
with his Atlas radio. You too can have such an affair.
RECEIVER SENSITIVITY AND RESISTANCE TO OVER-
LOAD AND CROSSMODULATION, SECOND TO NONE.
(Better than anything else we have seen or any other
claims.)

SELECTIVITY: A breakthrough in filter design by Net-
work Sciences. Designed specially for Atlas, this filter
provides unprecedented selectivity. Only 9200 cycles
wide at 120 db down when installed and measured in
the Atlas transceiver! ‘Ask any other brand for specs at
this level! And to top this off, the front end design of the
Atlas makes it possible to utilize this fantastic degree
of selectivity!

TRANSMITTER TALK POWER: 200 watts of linear solid
state power input, with clear, crisp audio.

NO TRANSMITTER TUNING: Simply connect to a 52
ohm load and you're on the air. Infinite SWR protected.
IDEAL MOBILE SIZE: One-third the size of any other
5 band HF transceiver. Only 3% in. high, 9% in. wide,
9% in. deep.

PLUG-IN DESIGN provides quick removal frdom mobile
mount. Plugs into AC console, as illustrated, giving you
a handsome desktop station.

AMERICAN MADE AND GUARANTEED BY:

e ATT.AS
NomTr RADIO INC.

490 Via Del Norte, Oceanside, California 92054
Phone (714) 433-1983

MODULAR DESIGN with plug-in R.F., I.F., and A.T. cir-
cuit boards permits easy servicing.

Model 210 covers 3700-4050; 7000-7350; 14,000-14,350;
21,100-21,450; 286400-29,100 KHz.

Model 215 covers 1800-2000; 3700-4050: 7000-7350:
14,000-14,350; 21,000-21,450 KHz.

The new 210 and 215 are identical to the former Model
180 except for band coverage.

SPECIAL MARS MODELS, 210M/215M permit out of
band operation when used with Model 10X external
crystal oscillator accessory.

NOISE BLANKER, optional plug-in. Also VOX, and other
accessories.

CUSTOMER SERVICE, second to none. Your satisfac-
tion is guaranteed.

ALL THIS, and priced lower than any other 5 band solid
state or hybrid transceiver.

AURS 2107208 o
AR117ACConsole ...............
AR 200 Portable AC Supply
Plug-in Mobile Mount. . .. ..........

Available NOW at your Atlas dealers. See him
for complete details, or drop us a card and
we'll mail you a brochure and dealer list.

73 Herb Johnson W6QKI



ultra low-noise
uhf preamplifier

Design and construction
of an ultra low-noise
preamplifier with a

1.0 dB noise figure

at 432 MHz

that provides

high performance on

144 and 220 MHz as well
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Joseph H. Reisert, Jr., W1JAA, Chelmsford, Massachusetts 01801

There is always a need for a better
preamplifier with a lower noise figure
and higher gain. Such a preamplifier was
introduced in November, 1972.1 This
preamplifier took up the slack after the
TIXMO5 disappeared and the low-noise
fets bottomed out, and it introduced
several new features to amateur radio
including state-of-the-art noise figure,
wide bandwidth, low-Q input, current-
source biasing and built-in limiter. In
addition, it required no tuning.

Since the original preamplifier was
introduced, an improved version has
been developed. This new preamplifier
has higher gain, lower noise figure, and
an improved biasing scheme while em-
bodying all the other features men-
tioned above. It has been duplicated by
over twenty-five individuals throughout
the world and is the input preamplifier
used at most of the 432-MHz EME
stations. Two of the die-hard paramp
users now have models of these pream-
plifiers in use. It meets or exceeds their
paramp performance and is easily



mounted at the antenna, a feature not
easily duplicated with paramps and their
associated pumps.

requirements for low noise figure

A low-noise-figure transistor is
required in the circuit but it is not the
only requirement for a low-noise-figure
preamplifier. Other requirements in-
clude proper operating current and volt-
age, optimum source impedance, low-
loss matching circuits, low feedback,
moderate gain and good stability, to
mention a few. Let’s discuss these re-
guirements separately.

The need for a low-noise-figure tran-
sistor should be obvious. You cannot
attain a noise figure which is lower than
the device is capable of delivering due to
other factors affecting the design. You
will be lucky, at best, if you end up
within 0.25 to 0.5 dB of the device's
capability.

Joe Reisert, W1JAA, was first licensed in
1951 as WN2HQL, and in 1956 earned
his Extra Class license. He moved from
Long Island to San Jose, Califarnia, in
1961, where he was licensed as
WABTGY, later as WEFZJ. He attained
the DXCC Honor Roll in 1968 and
presently stands at 330 confirmed. In
the late 1960s he became interested in
uhf, had his first 432-MHz contact in
1970, and put his EME station on the air
in 1972. Before moving to Massachusetts
last spring he had worked nine states on
432 MHz from California plus Canada
and Australia. He is joint holder of the
2304-MHz tropo DX record of 330 miles
set in February, 1974, and is active from
Massachusetts on 432-MHz EME.
Primary amateur interests are DX, EME,
and antenna and receiver design.

Joe was formerly the supervisor of
Microwave Product Engineering at Fair-
child Microwave after working at Sperry,
IBM, Lockheed and Wescom Microwave,
and is presently manager of Microwave
Applications Engineering at Alpha Indus-
tries, Inc., in Woburn, Massachusetts — a
leading manufacturer of microwave
diodes.

The collector current {lc) and
collector-to-emitter voltage (Vcg) are
also prime considerations. Generally,
Ve is not too important if it is greater
than 6 volts. Lower Vcg generally
lowers the coilector cutoff frequency
{f+) and hence, the gain. The coilector
current, on the other hand, is very
important. Older devices were usually
optimum with 1.0 to 1.6 mA collector
current. The newer devices, as a rule,
work best at 2 to 3 mA collector current
and their noise figures do not degrade as
fast as their predecessors’ at higher col-
jector currents {more on this later).

The optimum source impedance is
the impedance that the transistor wants
to see in order to deliver the lowest
possible noise figure. At frequencies
below 1000 MHz this value is seldom 50
ohms. Therefore, a matching network is
usually necessary between the antenna
input and the transistor. This network
must have very low loss since any losses
will add directly to the overall noise
figure of the preamplifier.

In addition, low feedback is essential
to low-noise operation and feedback
will usually raise the noise figure. This
also applies to series feedback in the
emitter lead. The emitter should be well
bypassed to ground to prevent degenera-
tion and higher noise figures. Current-
source biasing is preferred since it allows
the emitter to be grounded directly
without bypassing. A suitable scheme
was used in the original preamplifier.
This design will include a simpler and
less critical circuit.

High gain is essential for low noise
performance. If the gain of the pre-
amplifier is not high enough, the overall
system noise figure will be degraded due
to the noise figure contribution from
the second stage. However, if the pre-
amplifier gain is too high it may become
unstable or may overdrive the second
stage and cause desensitization or inter-
modulation distortion. A good rule of

march 1975 9



NOISE FIGURE (dB)

thumb is to strive for 10 to 13 dB
minimum preamplifier gain. Gain above
18 to 20 dB should be avoided since it
generally indicates a potential instabil-
ity. More on this later. A method for
computing gain and overall noise figure
is discussed further in appendix 1.

tradeoffs
Noise figures below 1.6 to 2 dB are

figure preamplifier may yield up to 2dB
better signal-to-noise ratio thana 1.5 dB
noise figure unit.

Cost is obviously the most important
tradeoff. Low-noise-figure, high per-
formance transistors are expensive.
However, in view of the performance
gained, it is penny wise and pound
foolish to cut corners too closely.
Generally speaking, a low-noise transis-

20
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fig. 1. Typical FMT4575 noise figure and g9ain at 432 MHz vs
collector current (Vg constant at 7 volts).

usually wasted on meteor scatter and
tropo communications. At 144 MHz
this is still a low enough noise figure for
EME since the sky temperature is usual-
ly not much lower than the terrestial
temperature. Therefore, a good fet is
sufficient to deliver all the performance
needed. However, on EME above 420
MHz the sky temperature may be below
70° K, so a lower noise figure is
desirable. For example, a 1 dB naise

10 march 1975

tor suitable for tropo operation up to
450 MHz will cost about $10, and up to
$25 for a higher performer. The sky is
the limit when it comes to the extreme-
ly low noise figures (1.5 dB or less)
necessary for EME.

In the preamplifier presented here a
device costing less than $50 will out-
perform just about any device presently
available at any price. On EME you may
spend hundreds, and maybe thousands,

GAIN (dB)



of dollars and hours building a suitable
station. Why skimp when it comes to
the preamplifier? A suitable perform-
ance increase in the antenna may be
completely out of the question due to
size or money.

Gain isn't everything, but it does
help. This is especially true when the
preamplifier is remotely mounted. An
extra gain margin helps to overcome

dom exceeded 13 dB. Other high per-
formance devices which were tried in-
cluded the Fairchild FMT4225 and
Hewlett-Packard HP-21 series. They
delivered high gain but higher noise
figures {1.5 to 2 dB typical). Likewise,
the Amperex BFR90 and BFR91 sel-
dom provided noise figures below 2 dB.

The Fairchild FMT4575/4578 and
FMTA4000/4005 were true eye-openers;

NOISE

DEVICE UNDER]
L— Ficure TEST

sTUB

sTus Low ]

50-0HM

GENERATOR TUNER FIXTURE

NOISE FIGURE DETECTOR
TUNER CONVERTER

VARIABLE
VOLTAGE

SUPPLY

cable losses. Furthermore, on the more
modern low-noise transistors the gain
increases quite smoothly when the col-
lector current is increased while at the
same time the noise figure may not rise
as rapidly as you would expect (see fig.
1). As an additional by-product, the
intermodulation distortion decreases
significantly with increasing l.. Again,
it pays to use a high performance
transistor so you can ‘‘have your cake
and eat it too.”’

A broadband preamplifier can pre-
sent some problems since there is little
or no discrimination to out-of-band
signals. Therefore, an input filter is
highly recommended. A suitable type
will be discussed in the latter part of
this article.

transistor selection

| have evaluated many npn transis-
tors, all with an eye on minimum noise
figure and maximum stable gain at 432
MHz. The circuit described in reference
1 used the NEC 2N5650 series {and its
offshoots such as the NEC V766). How-
ever, a 1.4 dB noise figure was the
lowest measured, and stable gain sel-

fig. 2. Test setup for evaluating the noise figure of
microwave transistors. The connection indicated by
POWER the dotted line is required only if an automatic
noise-figure generator is used.

they easily vyielded a 1.25 dB noise
figure and 1 to 1.1 dB was not un-
common. Since the FMT4000/4005 and
4578 are higher priced and didn’t pro-
vide better performance, | decided to
design a preamplifier around the lower
priced FMT4575. At $44 (each} it
delivers the most performance per dollar
of any transistor presently available and
will challenge the best of paramps at
432 MHz.

For those interested in evaluating
their own devices a lab test setup can be
built as shown in fig. 2. The device to be
tested is mounted in a suitable low-loss
transistor mounting fixture which in-
cludes a 50-ohm input and output line
with dc blocks. This mounting fixture is
connected between two low-loss double-
or triplesstub tuners. A noise-figure
generator is connected to the input stub
tuner and a very low-noise-figure con-
verter is connected to the output tuner.
Then the bias volitage and current are
adjusted to predetermined values (per
manufacturer’s data sheets).

The output tuner is first adjusted for
maximum stable gain and then the input
tuner is adjusted for minimum noise

march 1975 11



figure. After optimization the bias
points are varied up or down (within
manufacturer’s ratings) and the tuners
are readjusted. This procedure is con-
tinued until the lowest possible noise
figure is obtained.

circuit description

While the preamp described here is
quite similar to the original design, there

this impedance can be approximated by
a series circuit consisting of a 50-ohm
resistance and an inductive reactance of
80 ohms (see fig. 3).

It so happens that at 432 MHz most
of the low-noise transistors evaluated
generally required a similar network
except that the values varied from 25 to
75 ohms for the resistance and from 30
to 100 ohms for the inductive react-

Construction of the ultra low-noise preamp showing placement of the main components.
Components can be identified from fig. 7 on page 17.

are important differences. They are
basically the transistor used, the input/
output matching and the current source.

The transistor was chosen by the
method described above. Then the
transistor test fixture was split apart and
a low-loss 50-ohm termination was sub-
stituted for the noise-figure generator.
With the aid of a network analyzer, the
desired source impedance was measured.
This impedance is called the optimum
source impedance as described earlier.
In the case of the Fairchild FMT4575,
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ance. These values can be easily simu-
lated by slight changes in the inductance
value and by placing a small (0.3 to 3
pF) low-loss variable capacitor either
between point X or Y to ground (fig. 3).
However, this capacitance value is not
critical and seldom yielded much im-
provement in noise figure on the devices
| tested.

A low-loss input matching circuit is
very important. Therefore, low-loss
components should always be used with
the least complicated, low-Q circuit.



This is in direct contrast with previous
design philosophy which frequently
used filters and/or resonant input cir-
cuits. Such circuits can contribute
additional losses. The input of a low-
noise preamplifier is a poor place to
obtain selectivity. A better choice is to
install a low-loss filter external to the
preamplifier as discussed later.

The final input matching circuit
chosen was a low-loss, low-Q, L-
matching section consisting of L1 and
CR1 (fig. 4). Capacitor C1 is a blocking
capacitor (not a critical value). How-
ever, a low-loss, high-Q type is desired.
RFC1 is essentially a low-Q parallel-
resonant circuit at 432 MHz and there-
fore is effectively out of the circuit. It
actually works quite well from 100 to
450 MHz. Some of the physically larger
RFCs available are parallel resonant
below 450 MHz and are not recom-
mended. A grid-dip oscillator can be
used for a quick test or, you can wind
your own choke using a 0.1 to 0.2-inch
(2.6 to 5.0 mm) diameter air core. A
higher inductance RFC can be used if
only lower frequency operation is
desired.

Do not leave out the hot-carrier
diode, CR1. It is the capacitance part of
the L-matching section and adds about
0.75 pF to the circuit. Other hot-carrier
diodes can be substituted provided the
capacitance is 0.5 to 1.0 pF at zero volt.
Do not use ordinary silicon or ger-
manium diodes since they may increase
the noise figure.

Diode CR1 also functions as a low-
loss limiter and can save the transistor
from being damaged if the preamplifier
is subjected to excessive rf. Even rf from
a high-frequency transmitter operating
near a vhf antenna can do damage. This
type of limiter is simple and effective.
An added advantage is that it is placed
after the selectivity. Hence, it will only
activate when a strong input signal is
present — it will not generate extra-
neous signals such as is common with
back-to-back diodes connected across

the input of a preamplifier ahead of the
selectivity.

The bias scheme is a modification of
the current source used in the previous
design and is a variation of a method
proposed by Fairchild Semiconductor.?
| refer to it as “zener-diode biasing.” It
is much simpler than the transistor
current-source and is less prone to
oscillate. This bias scheme allows the

fig. 3. Rf equivalent circuit for an. opti-
mum source impedance network as de-
scribed in the text.

emitter to be grounded directly, is
insensitive to transistor current gain,
provides some dc protection to the
transistor and requires no adjustments.

Fig. 5 is a simplified circuit of the
zener-diode biasing scheme. The zener
diode, CR2, sets the transistor collector-
to-base voltage (Vcg), R3 sets the ¢
with a fixed supply voltage and R1
provides a keep-alive current flow for
CR2. CR2 also provides protection to
Q1 and limits the collector voltage to a
fixed value. Once the proper values are
chosen the transistor can be changed
without any re-adjustment. The opera-
tion of this circuit is described in detail
in appendix 2. CR3 (fig. 4) is an /diot
diode (if you leave it out you're an
idiot).

The output matching scheme is sim-
plicity in action. This transistor (and
many others like it} is so “hot” that all
attempts at output matching caused
instabilities. A computer program called
SPEEDY?3 was called into action and a
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program was written to select an output
network which was unconditionally
stable (will not oscillate regardless of
input or output load). The final net-
work turned out to be a 37-ohm collec-
tor resistor without any other matching
elements. However, this lowered the
gain too much. It was determined
empirically that the collector resistor
R2 can be raised to 100 ohms and
seldom causes any instabilities. There-
fore, if the input to your preamplifier
and converter is highly reactive (most
are), then the 100-ohm resistor may
have to be lowered accordingly. This
type of loading is also applicable to
other preamplifiers which are only
conditionally-stable.

Finally, a simple "‘bias-tee” consist-
ing of RFC2 in the preamplifier and
RFC1 and C1 in the bias tee itself (see
fig. 6) was added in case remote installa-
tion is desired. It not, this circuitry can
be eliminated.

construction

Fig. 7 shows the preamp construc-
tion and the FMT4675 pin configura-
tion. A small cast aluminum box such as
the Pomona 2417 (2.25x1.375x1.125
inches or 57x35x29mm) is recom-
mended. This box is available from most
major electronic suppliers for $1.60.
However, almost any shielded box is
acceptable. The entire preamp is built
on a small 1-1/8x2-inch (29x51mm)
piece of doubleclad glass-epoxy
printed-circuit board which is attached
to the box cover by the connector
screws. If remote installation is not
desired, FT3 can be mounted through
the PC board and cover for power
supply connections. This method of
construction is versatile and simplifies
soldering and testing. If you use the
Pomona box, be sure to remove the
paint where the lid contacts the box.
Also file off the anodized coating on the
edge of the cover which contacts the
box. Failure to do so may result in
erratic operation.
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Be sure to check the data sheet for
proper connection of any transistor
other than the FMT4575. There is no
industry standardization for lead identi-
fication on microwave transistors. The
emitter lead length on this type of
microwave package is not too critical
and 1/8 inch (3mm) is recommended
for operation up through 500 MHz.
Both emitter leads should be the same
length and both should be grounded.
The leads of CR1 should be kept as
short as possible so that it performs like
a capacitor.

The rf connectors should be a good

CR2 CR3

C1100-180 pF miniature dipped mica or
ceramic

C2 1000 pF miniature ceramic disc cRr1

CR1 hot-carrier diode (Hewlett-Packard
5082-2810)

CR2 6.2 volt zener diode (1N4735)

CR3 silicon diode (1N914)

FT1- feedthrough capacitors, 470-1000 pF

FT3

J1,J2 SMA-type coaxial connectors (see text)

L1 4 turns no. 24 on 0.1" (2.5mm) diam-
eter, spaced wire diameter (approxi-
mately 30 nH)

Ql Fairchitd FMT 4575 low-noise tran-
sistor (see text)

R2 100 ohms, s watt (see text)

RFC1 0.47 UH miniature rf choke (Nytronics
SWD=0.47)

RFC2 0.2-0.47 UH miniature rf choke or Ohm-
ite Z-460 (value not criticat)

fig. 4. Schematic diagram for the uitra low
noise 432-MHz preamplifier. RFC2 is required
only if the preamplifier is instalied remotely.



uhf type such as SMA (OSM®). Discon-
tinuities in BNC connectors can cause
noticeable noise figure increases when
operating with such a low-noise-figure
device. Type-uhf connectors are
definitely unacceptable at 432 MHz.
Type N or TNC are also acceptable, but
may be too large if a small box is used.
An inexpensive version of the SMA
connector is manufactured by the E.F.
Johnson Company (JCM series, part
number 142-0296-001) and is priced
under $2.00. The type of output con-
nector is not critical.

operation and test

After the preamplifier is assembled, a
careful check of the wiring is recom-
mended. Next, the preamplifier should
be connected to a +12 volt power
supply through a milliammeter (0 to 10
mA recommended). Terminate the pre-
amplifier with a 50-ohm input and
output load if available. If not, connect
an antenna and converter to the pre-
amplifier.

For proper operation, the total cur-
rent should be 3.5 to 5.0 mA. If the
indicated current is greater than 5 mA,
remove power and recheck circuit wir-
ing. High current usually means either a
short circuit and/or improperly con-
nected zener diode. If the power supply
is variable, bring the voitage up slowly.
At +11 volts, the current will be about 1
mA less than at +12 volts; with a +13
volt supply the current will be about 1
mA higher than at +12 volts. This
indicates proper operation of the zener
diode biasing circuits.

RS * suppLy

O voLTace

It should not be necessary to make
any adjustments. However, if you have
sufficient test gear available, adjust the
turns spacing on L1 for best noise figure
by pulling apart or squeezing. This
usually will only vary the noise figure
by £0.1 dB. For those purists who want
to get all they can squeeze out of the
circuit, an additional 0.3 to 3 pF low-loss
piston capacitor can be placed between
the input or transistor side of L1 to
ground (see figs. 3 and 4).

input filter

It is advisable to use a low-loss,

+12
VOLTS

INPUT FROM OUTPUT TO
PREAMP CONVERTER

Cl 100-200 pfF small dipped mica or
ceramic capacitor

FT1 470-1000 pF feedthrough capacitor

RFC1 0.3-0.47 UH miniature rf choke (Ohm-
ite Z460)

fig. 6. 432-MHz bias tee for use when the
preamplifier is installed remotely is built into
a small shielded box. Be sure to keep the leads
on capacitor C1 as short as possible.

quarter-wavelength cavity filter ahead of
the preamplifier since the simple broad-
band input circuit may cause inter-
modulation products from out-of-band
signals. A suitable filter is shown on fig.
8. It should be connected as close to the
preamplifier as possible. This can
usually be accomplished with a short
coax adapter. Multiple-element filters
such as comb-line and interdigital types
are not recommended. The input vswr
to this, and most other, low-noise pre-
amplifiers is typically 5:1. If a multiple-
pole filter is used, it may suffer severe

passband ripple due to the high vswr.
The net result may be additional loss

fig. 5. Dc schematic of the zener-diode bias scheme.
Typical values are given in appendix 2.
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and, hence, higher noise figure at the
operating frequency. It may also cause
out-of-band oscillations.

A word about the use of the pro-
posed filter may be in order. After
many hours of testing and re-testing
various quarter-wavelength filters, | have
concluded that a filter should not be
tuned while connected to the pre-

greater this margin, the less chance that
the preamplifier is only conditionally
stable. Many uhf preamplifiers | have
tested only showed 2 to 4 dB
difference, a clue to their instability.

performance

The ultra low-noise preamplifier
really holds up to its title. The noise

Rear view of preamplifier showing locations of R1, R3, CR2 and CR3. Components
can be identified from fig. 7 on next page.

amplifier. Best results occur when the
filter is adjusted by itself for minimum
vswr with a good 50-ohm termination.
Then the filter adjustment is locked in
place. No further adjustments should be
attempted if best results are to be
achieved. Just connect the tuned filter
to the preamplifier and accept its per-
formance.

If very sensitive test equipment is
available, the overall stability of the
preamplifier may be tested. The reverse
loss (inverting the input and output
connections) should be at least 8 to 10
dB greater than the forward gain. The
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figure, when measured with a low-noise
converter (2 dB maximum noise figure),
is typically 1.2 dB. Some of the
FTM4575s have even been below 1.0 dB
and few have ever gone above 1.25 dB.
The collector current can be easily
adjusted by varying the supply voltage
*+1 volt. The lowest noise figure usually
occurs at 2 mA Ic. With the circuit
shown in fig. 4, this will measure 3 mA
to the preamp (subtract 1 mA, the
keep-alive current of the zener diode —
see appendix 2).

A typical plot of noise figure and
gain versus collector current is shown in



fig. 1. However, at 2 mA |¢, the gain
will be 1 to 1.5 dB lower and the
intermodulation performance will drop
by 6 to 8 dB. Therefore, 3 to 3.6 mA I¢
is recommended and is set by the values
in fig. 4. It is interesting to note that the
noise figure is optimum from 1.0 to 5.0
mA lc and therefore no re-tuning is
really necessary as only slight improve-

noise-figure measuring gear and units
using the 5722 noise tube. Above 30
MHz these devices tend to generate
additional excess noise which tends to
make noise figures look better than they
really are.

For instance, at 30 MHz the output
of a typical automatic noise figure
generator is 5.2 dB excess noise while at

SHIELD B, C C,
a2
4”3 -
(19 -22mm) 1 |3 £
3
/4o —<

FORMING THE LEADS
j J2
ﬁ3 /sus'vea LEAD ON BASE

J (SEE TEXT)

fig. 7. The ultra low noise 432-MHz preamplifier is built on a small section of double-clad
printed-circuit board which is attached to the cover of the cast aluminum box.

ment is possible at higher collector
currents.

If a variable power supply is avail-
able, the operating paint can be smooth-
ly and easily varied up to 10 mA
e for improved gain and intermodula-
tion performance. The noise figure will
typically only be degraded up to 1 dB
under these conditions; if only a fixed
supply is available, R3 (see fig. 4) can be
changed to 390-ohms and an external
1000-ohm potentiometer (wired as a
rheostat) can be used to vary le. In this
case a milliammeter in series with the
preamp power supply input is recom-
mended. At extremely cold tempera-
tures the noise figure decreases while
the gain increases. Hence, instabilities
can occur; they are easily rectified if 1¢
is varied accordingly.

noise-figure measurements

One last point may be in order
concerning noise-figure measurements.
Below 500 MHz there are considerable
discrepancies when using automatic

432 MHz the excess noise can climb to
6.4 dB. If this is not accounted for the
preamp may show a 1.2 dB better noise
figure than the true value. This
discrepancy is well known by the manu-
facturers and typical values are avail-
able. However, manufacturers are
reluctant to compensate the older
models since it would invalidate all test

data and units in the field.

On the Hewlett-Packard 343A this
effect can be easily compensated for by
lowering the diode current from 3.31 to
2.5 mA at 432 MHz. Errors on the
Hewlett-Packard 349A gas tube are less,
typically only 0.4 dB. Newer units such
as the AIL-76 should not have this
problem. The so-called ’hot-cold”
method of testing is the most accurate
system but is tedious and requires liquid
nitrogen.

The noise figures quoted in this
article have been tested by the hot-cold
test method and with automatic test
gear that was compensated. Therefore,
the results are true noise figures, not ad-
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vertising propaganda. Results have been
widely correlated at the National Bur-
eau of Standards, Boulder, Colorado;
CSIRO (Commonwealth Scientific and
Industrial Research Qrganization), Syd-
ney, Australia, and elsewhere. In most

/— TUNING KNOB
174-20 (M6.0 X /w— 174-20 (MB.0 X 1)
LOCK NUT THREADED BRASS
OR COPPER ROD
CI:E__:__I
{76 mm} TUBING,
1716 TO 1/8 INCH

r (1.5-3 mm) THICK

CAVITY~3 INCH

WALL, 5 INCHES

1-7/8" (12.7 cm) LONG.,
(47.5 mm) Lz COPPER OR BRASS.
‘ M
gYPE “N" OR
UIVA
d_Li 13 U chx LENT
7 i CONNECTOR-
2 PLACES
4|
2
(5t mm)}

i

—-‘ fe—0.25" (6 mm)

2 PLACES

Cl 1.5-2.0 inch (38-51mm) diameter brass
discs soldered to tuning shaft and L2

L1,L3 number-12 copper wire spaced 0.25
inch (6.5mm) from L.2

L2 0.75-0.875 inch (19-22mm) OD copper
or brass tubing

fig. 8. Typical quarter-wavelength cavity filter
for use on 432 MHz. Loss of this design is less
than 0.2 dB and 3-dB bandwidth is 15 MHz2
(typical). Sweat solder the lower ends of L1,
L2 and L3 to the base plate. Adjust for
minimum vswr with 50-ohm termination and
tock tuning control. Cavity may be silver
plated for long-term, Jow-loss performance.

cases this preamplifier exhibited 1.0 to
2.0 dB lower noise figures than the
once revered [ow-noise standards such
as the TIXMO05, AF239, etcetera.

other variations

As pointed out earlier, this pre-
amplifier works well at other fre-
guencies although perfarmance deterio-
rates above 500 MHz. The circuit was
not optimized for other frequencies.
However, even as is, the naise figure will
be tess than 2 dB at 144 and 220 MHz.
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Some slight adjustments will easily opti-
mize operation at any frequency from
50 to 1000 MHz.

Other transistors will probably work
well in this circuit “as is.”” However,
gain may be lower, the stability poorer,
and the noise figure higher. Therefore,
some adjustments or changes may be
necessary, but these changes have al-
ready been discussed and shouid not be
a problem.

summary

This preamplifier should bring you
right up to the state of the art in noise
figure. It is simple to build and operate
with no adjustments necessary. Don’t
forget the input filter, especially if you
operate in a strong rf environment.
Remember that this problem may be
worse when the preamp is antenna
mounted since the input line losses are
usually lower.

It is hoped that this article will
inspire more vhf/uhf building and oper-
ating activity. Antennas and trans-
mitters are presently approaching the
optimum. Now it is time to update our
receivers to go along with this trend.

My special thanks go to Fairchild
Microwave for the use of the test
equipment and devices necessary to
design this preamplifier. Special thanks
go to Will Alexander, WABRDZ, for all
his helpful suggestions. Last but not
least, let me thank my wife for typing
this manuscript. She says, “’It's the most
boring thing I've ever typed.”’
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appendix 1

noise figure

The affect of gain on overall system noise figure
can be calculated using the formula:

NF, -1  NF3-1

G, ' 761G, 0

NFr = NF, +

where: NF = overall system noise factor
NF, = noise factor of the first stage
NF, = noise factor of the secand stage
NF; = noise tactor of the third stage

G; = power gain of first stage

G, = power gain of second stage

Note that all numbers must be in power gain form
since the use of dB will result in large errors,
especially when low noise figures are used. Noise
factor can be converted to noise figure by applying
the formula:

noise figure = 10 log; o (noise factor) (2)

Conversely, noise figure (dB), can be converted to
noise factor by

naise factar = 10 antilog, ¢ (noise figure} (3}

Refer to the illustration below for a typical
example. First convert the noise figures (dB) to
power factors using eq. 3. Then calculate the total
noise factor using eq. 1
4-1 10-1

10 10-18

=1.69+0.3+0.056 - 1.946

NFy =159 +

noise figure = 10 log; ¢ (1.946)
=10(0.29}) =2.9d8B

PRE POST” ——J CONVERTER |—wi-F
AMPLIFIER AMPLIFIER

{ 2 3

INPUT—n

NOISE FIGURE,2 dB | NOISE FIGURE, 6 dB | NOISE FIGURE, 10 dB

dB

GAIN =10 dB GAIN =12 dB GAIN = 20 dB
: .
EQUIY | NOISE FACTOR, |.59 | NOISE FACTOR, 4.0 | NOSE FACTOR, 10.0
Prom GAIN = 10 GAIN = 16 GAIN = 100

Note that the overall system noise figure is 0.9
dB higher than that of the preamplifier alone.
Raising the preamplifier gain to 13 dB or dropping
the noise figure of the second stage to 4 dB would
drop the system noise figure to approximately
2.45 dB — a worthwhile improvement. It quickly
becomes apparent that another post amplifier with
a lower noise figure may be necessary if you are to
approach the low noise figure of the preamplifier.
Why pay the price of a low-noise transistor and
then lose part of its capability due to a high
second-stage noise figure?

appendix 2

zener diode biasing

Refer to fig. 5. CR2 is a zener diode and
determines the collector-to-base voltage, Vg, of
the transistor Q1. The base-to-emitter voltage,
Vge. of most low-noise transistors is 0.7 to 0.8
volt and retatively constant. Therefore, the
collector-to-emitter voltage, Vg, of Q1 is a fixed
voitage which is the sum of the Vgg and the
voltage of CR2. The current through R3 is given
by the equation

= Vs o Vee
R3

The current through R3 divides between Q1
and CR2. ignoring R1, the only current flowing
through CR2 is the base current of Q1. Therefore,
most of the current flows through the coliector of
Q1 as I¢. If the dc current gain of Q1 is low, the
current through CR2 will increase accordingly.
However, if the dc current gain of Q1 is high (as it
usually is), the current through CR2 is low and the

regulation as a zener is poor. Therefore R1, a
1000-ohm resistor, has been added to the circuit
to force at least 0.7 mA through CR2. Since there
is usually some base current, a value of 1.0 mA can
be assumed for calculations.

As an example, assume you want to operate
from a 12-volt power supply with a Vg of 7.0
volts and an I of 3.0 mA

Ve~ Veg | 12-7
R3 =1 ¥ Ticns ~0003+0001 ~ 1250 0hms

A 6.2 volt zener would be an appropriate
choice for CR2. The collector current can be
readily varied by changing either R3 or the supply
voltage as indicated in the text. In the circuit of
fig. 4 an additional diode was added in series with
the supply voltage for reverse voltage protection.
This voltage drop must be subtracted from the
power-supply voltage when calculating the value of
resistor R3.
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solid-state

These simple

solid-state

S-meter circuits
feature printed circuits
that attach directly

to the meter

terminals

It's a pleasure to tune in a nice strong
S9 +20 dB signal, but it's even nicer if
you have an S-meter on your homebrew
receiver with which to read signal
strengths. The unfortunate thing is that
very few S-meter circuits are available,
and most of those that are available are
carry-overs from the vacuum-tube days.
Several popular circuits using either a
single device or an IC have the further
disadvantage that they are at full scale
with no input signal and decrease with
increasing signal strength, just opposite
to what you would like to see on the
meter face,

The most straightforward approach
to signal-strength indication is by volt-
age amplification of the detected audio.
Most detected audio signals are in the
10 to 50 mV range, and pushing this up
to drive a 5-mA meter movement takes
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S-meters

a voltage gain of about 100, plus the
added current gain. Neither of these
tasks are easy with a single active device.

Commercially available meters with S-
unitcalibration seem to be limited to two
movements, 0 to 1 mA and 0 to 5 mA
types. Many modestly priced and mili-
tary surplus meters also have these same
basic movements. In addition, there are
a number of specialty meters with
removable scales that use a basic 0 to 1
mA movement, and these can be readily
adapted for amateur applications.

Fig. 1 and 2 illustrate two types of
S-meter PC boards which mount direct-
ly to the rear of a meter using the

SHURITE S-METER
(MODEL 3333)

METER AMPLIFIER
N T PC ASSEMBLY

METER MOUNTING HARDWARE
MAXES ELECTRICAL CONTACT
WITH PC BOARD (2 PLACES) ™. |

fig. 1. Construction of the S5-mA S-meter
circuit shown in fig, 4. Printed-circuit layout
is shown in fig. 7.



METER MOUNTING MARDWARE
MAKES ELECTRICAL CONTACT

wiTH PC BOARD—\

4}? AMPLIFIER

PC ASSEMSBLY

CALECTRO S-METER
(MODEL D!-931)

YERMINALS 7

fig. 2. S-meter assembly designed for Calectro
D1-931 1-mA meter. Circuit is shown in fig.
3, printed-circuit layout in fig. 5.

meter's plus and minus terminals. This
allows free access for panel mounting,
separates the meter-amplifier circuits
from the rest of the receiver, and
provides for easy add-on or modifica-
tion at a later date.

circuit operation

Fig. 3 shows a schematic for a meter
amplifier designed for a 0 to 1 mA §-
meter. The fet input provides a high

impedance to the detected audio and
minimizes loading and distortion prob-
The second stage, Q2,

lems. is a

+12v 10
1o +15vDC

ING

Qi
2N5459

fig. 4. S-meter

circuit designed for 5-mA
meter movement uses two-stage voltage ampli-
fier with an emitter-follower output. Printed-
circuit layout for this circuit is shown in fig. 7.

common-emitter voltage amplifier with
a simple positive pulse rectifier for the
meter. The 35-uF meter shunt capaci-
tor, C1, filters the rectified audio signal.

Fig. 4 is an S-meter amplifier for a
typical 0 to 6 mA meter movement. Simi-
lar to the 0 to 1 mA design, the second-
stage voltage amplifier, Q2, is followed
by an impedance-matching stage, Q3, a
simple emitter follower. Performance
specifications for both circuits are given
in table 1.

12 TO + 18V
o-

AUDIO
INPUT

Q! Q2
2N5459 2N4401

22pF
/5VJ7

fig. 3. S-meter amplifier designed for a 1-mA
meter movement consists of two-stage voltage
amplifier and meter rectifier. Printed circuit
for this circuit is shown in fig. 5.

construction

Fig. 5 and 7 show the PC board
layouts and component installation dia-
grams.” Resistors can be 1/8- or 1/4-
watt units although 1/2-watt compo-
nents can be bent slightly or installed

table 1. Performance specifications of the
S-meter circuits shown in figs. 3 and 4.

Audio signal input (S-9)
Audio signal input

(full scale)

Frequency response
Input Impedance
Power supply

25-30 mV p-p

50-60 mV p-p
500 Hz to 10 kHz
greater than 1 meg
12 to 15 Vdc

*Undrilled printed-circuit boards are available
from the author for $1.00 postpaid.
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An infinite number of transistor sub-
stitutions are possible in these two
circuits. Almost any audio n-channel,
depletion-type fet should work at Q1 by
adjustment of the 560-ohm source resis-
tor for maximum voltage gain at the
base of Q2. A general-purpose audio
npn transistor can be substituted for Q2
and Q3 by adjusting the 15k bias
resistor of Q2, and the 7.5k bias resistor
of Q3, respectively. In both cases the
resistors should be selected for maxi-
mum voltage gain to the succeeding

fig. 5. Printed-circuit layout for the 1-mA
S-meter circuit. Full-size printed circuit is
shown in fig. 6.

vertically on the board to fit. The values
for the source and emitter bypass capac-
itors is arbitrary, and almost any tan-
talum or electrolytic above 5 or 10 uF
will work satisfactorily. An inexpensive
dipped tantalum is recommended. The

same general capacitance discussion -

applies to the 5-mA board, but more

room is available on this board for the fig. 6. Printed circuit for the 1-mA S-meter.
installation of axial-lead components. Component layout is shown in fig. 5.

|—— METE|

METER —— R
TERMINAL

TERMINAL

AUDIO
INPUT

fig. 7. Priried-circuit layout for the 5-mA S-meter circuit. Full-size printed
circuit is shawn in fig. 8.
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fig. 8. Printed circuit for the
5-mA S-meter. Component layout

\-o

is shown in fig. 7.

stage or in the case of Q3, selected for
maximum meter movement. When
selecting bias resistors, it is suggested
that a 20- to 50-mV 1000-Hz audio
signal be applied to the input of Q1, and
that a high-impedance scope or vivm be
used to monitor signal gain.

application notes

Fig. 9 shows a typical application for
the S-meter assemblies in a receiver.
Since the detected audio level will vary
with each receiver, it is necessary to
install a sensitivity adjustment. Al-
though this schematic shows a potentio-
meter, a simple two-resistor voltage
divider is adequate. The sensitivity ad-
justment should normally be set for a
meter indication of S9 (approximately

TO AUDIO FILTER

OR AMPLIFIER

DETECTED AUDIO —
FROM RECEIVER I-F

DECDUPLING‘/

CAPACITOR

SENSITI VITY____/

ADJUSTMENT

half scale) with a modulated 50 uV
signal applied to the receiver’s antenna
terminal. The sensitivity control should
be a 50k to 100k unit to minimize
loading effects on previous stages.

Since many 0 to 1 mA and 0 to 5§ mA
meters have different screw terminal
locations than those shown here, you
may want to use Vector board construc-
tion, following the general parts and
connection data shown in fig. 5 and 7.
An alternative is to locate the PC board
externally and use jumper wires to the
meter.

If meter motion bothers you, the nee-
dle can be damped (or left to free swing)
by increasing (or decreasing) the value of
the 35-uF meter shunt capacitor.

ham radio

AMPLIFIER STAGES !

METER AMPLIFIER
PC BOARD ASSEMBLY

i
i
!
METER !
|
I
|

fig. 9. installing the S-meter amplifier in a typical receiver. Sensitivity pot may be replaced by

simple resistive voltage divider, if desired.
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high-frequency
lowpass filter

A simple,

easily duplicated,
lowpass filter,

with 60-dB attenuation
on channel 2

that can be built

for under five dollars
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Neil Johnson, W20LU, 74 Pine Tree Lane, Tappan, New York Il

One of the best ways to motivate a
casual reader to build a project is to
describe something comparatively
simple to construct which has more-or-
less universal appeal. When such a pro-
ject is presented along with a solution to
any parts procurement problems, the
desired result is often achieved: the
reader becomes a builder. The following
is offered with such a philosophy in
mind.

design

Recently a supply of high-quality
ceramic capacitors came to my atten-
tion at the extremely low price of six
for a dollar — they usually sell for three
dollars apiece. These are ideal fora TVI
lowpass filter being rated at 67 pF at
7500 Vdc and they are small enough to
be non-inductive since they're only 3/4
x 3/4 inch (19mm x 19mm). My first
thoughts were to use these in a relative-
ly non-critical lowpass filter circuit of
the type shown in fig. 1A. This is



merely a combination of three pi-
section filters, as shown in fig. 1B. No
tune-up adjustments would be needed,
and the circuit is easily reproduced.
That dream went down the drain when
the resuftant filter showed compara-
tively low attenuation at TV channels 2
and 3. Unfortunately this is where it is
needed most. One could re-design,
possibly by lowering the cutoff fre-
quency and thus omitting 28-MHz
coverage, but only at the cost of larger,
more cumbersome, and more expensive
components.

Back to the old reliable. If we elect
to keep the good features of the simple
filter mentioned above, and then add
series-tuned circuits at each end of the
filter, we find that most of our needs
can be satisfied by the design shown in
fig. 2. Engineers describe this type of
lowpass filter as having M-derived ter-
minating half sections at each end, with
two constant-K midsections. Most of
the construction is non-critical, and
when the end sections are tuned to
channel 2 (55 MHz) or channel 3 (61
MHz) the theoretical attenuation ap-

A

fig. 1. Initial filter design in (A) provided poor
attenuation at crucial lower television channel
frequencies. Electrical equivalent of the cir-
cuit is shown in (B).

proaches 60 dB, a ratio of one million
to one! Assuming that your transmitter
is properly shielded and fiftered, this
should cure any TVI problems except
the toughest ones. As an unintended
bonus, this should prove to be a very
rugged filter, difficult to burn out even
when operated on lines with high
standing-wave ratios.

chassis

| used an unpainted LMB type 780
“tight-fit’”’ chassis as the basis for this
filter. It is made with a great deal of
attention, and the close mechanical tol-
erances employed by the manufacturer
should endear this type of chassis to all
filter builders. | also tried to simplify
the internal shielding problem by using
a smaller LMB type 770 ‘‘tight-fit”
chassis to enclose the center section of
the filter. While this is a good design, |
felt that even better shielding and har-
monic attenuation were called for, at
least in the prototype circuit. The addi-
tional vertical shield is the result of
these considerations.

Personally, | doubt whether such
extreme ‘“‘weatherproofing’’ is required
in all installations. You might simplify
your construction initially by omitting
the vertical interstage shield, adding it
later if needed. In a strong TV signal
area | don’t believe this shield will be
necessary. The %-inch (6.5mm) square
rods which | attached to the main
chassis cover as a precautionary measure
are similarly optional.

coil winding instructions

All five coils are wound with either
number-16 or -14 enameled wire,* using
a %-inch (12.5mm) diameter form as a
mandrel. Wind the coils in closewound
fashion and leave 1-inch (25mm) pigtails
at each end. Bend these at approxi-
mately right angles, carefully remove

*Do not attempt to use bus-bar wire or hard
drawn copper wire for the coils. These types
are prone to spring open to a greater diameter
when removed from the %-inch (13mm} form.
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the enamel, and tin the ends. Space the
coils uniformly by wusing a 2-inch
(51mm) length of number-14 wire as a
gauge, passing it between the turns from
one end of the coil to the other. After
this is done, make certain that the shape
and spacing of the coils is not altered by
handling; if this happens, re-space the
turns with a piece of number-14 wire as
outlined above.

| used number-16 enameled wire for
the end-section coils (L1 and L5), since
the current carrying capacity of
number-16 wire (22 amperes continuous
in open air) is more than adequate. |
chose number-14 wire for the inductors
carrying the throughput (L2, L3 and
L4) since | wished to keep losses down.
The filter should be capable of handling
the output of all but the highest pow-
ered amateur rigs, although it was design-
ed to serve the 90% of amateurs who
own high-frequency rigs in the 200 to
300 watt input class. All capacitors were
checked at 1000 volts ac before installa-
tion, and the completed filter was tested
at 700 volts ac. A 1-kW input trans-
mitter will have an rf output of 800
watts at most; if this is fed into a well
matched 50-ohm coaxial line, the maxi-
mum rf voltage will be 200 volts at a
line current of 4 amperes.” The filter
could probably handle this with no
trouble.

W20LU's lowpass filter is housed in LMB-780
chassis which provides a compact, nearly rf-
tight enclosure.
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It is not necessary that the mechani-
cal layout be followed, but if you do,
success will be easier to come by. One
item of note: In the mechanical design
of this filter | took a close look at the
problem of interstage leakage. When
you consider that the coils are only

Cc1,Cé6 50 pF APC or MAPC variable

c2,C3 67 pF *5%, 7500 working volts dc

Cc4,C5 (Centralab type 850S ceramic capa-
citor, 6 for $1.00 from John Meshna,
P.O. Box 62, E. Lynn, Massachu-
setts 01904)

L1,LS 0.2 MH, 3 turns no. 16 or no. 14
enamelled, 2 inch (13mm) ID, spac-
ed 1/8 inch (3mm) per turn

L2,L4 0.3 MH, 52 turns no. 14 enam-
elled, Y2 inch (13mm) |D, spaced
1/8 inch (3mm) per turn

L3 0.38 MUH, 7 turns no. 14 enamelled,
Y2 inch (13mm) ID, spaced 1/8 inch
(3mm) per turn

fig. 2. Final design: lowpass filter with

42.5-MHz cutoff frequency and theoretical

attenuation of TV channels 2 and 3 greater

than 60 dB. Filter is enclosed in LMB 780

chassis (5.25x3.0x2.13 inches

[134x76x54mm]; components C2, C3, C4,

C5 and L3 are enclosed in an LMB 770 box

(2.75x2.13x1.63 inches [70x54x41mm]).

Construction details are shown in the photo-

graphs.

Y2-inch (13mm) in diameter, the large
holes often found in interstage shielding
assume noticeable proportions. To keep
inductors L2, L3 and L4 from “‘seeing””
each other, | reduced the diameter of
the pass-through holes to 3/16 inch

*Standing waves on the line will cause the
maximum rf voltage to increase. Editor



(5mm). Also, center inductor L3 was
offset so that it was mounted as far as
possible from the other two parallel
mounted coils. Attention to these seem-
ingly small details makes the difference
between a first-class filter and one hav-
ing only “‘so-so’’ characteristics. It is all

L3
038yH

L LS
0.2pH 0.2pH

c2,c3 c4
cl c6 . S
50 50 134

Fo = 55 MHz F1 = 31 MHz

A 0

MHz for channel 3) with a grid-dip
oscillator. If you lack this simple instru-
ment, | found that if the filter is
constructed closely following the orig-
inal, the two end capacitors are each
about 75% fully meshed and at an angle
of 41°. This was measured both with a

| [T
Lol

fig. 3. Tuneup data for the lowpass filter. The input and output sections in (A) are first shorted to
ground and tuned to 55-MHz (Channel 2 video carrier) or to 61 MHz (Channel 3 video carrier).
Center section in (B) should resonate at 31 MHz, and terminating half-sections (C) should resonate
at 37.5 MHz. Filter cutoff frequency is 42.5 MHz.

too easy to nullify part of the potential
attenuation of such a filter unless you
remember that our goal is to cut down
on TVI harmonics by a ratio of a
million-to-one!

tune up

When the end sections are first in-
stalled, short them to ground with a
short strap and dip them to 55 MHz (61

Center section of the filter consists of four
850S ceramic capacitors and one inductor,
contained ina LMB 770 Minibox.

machinist’s protractor and the 25¢ plas-
tic type that can be found in stationery
stores. If the filter is built as described,
the intermediate sections should come
out close to the optimum figures (see
fig. 3) since the mid-section capacitors
are rated at 5% accuracy.

conclusion

Full instructions for dipping and
tuning lowpass filters can be found in
both the ARRL Handbook! and the
Radio Handbook?. Follow the drawings
closely and the odds are that the TVI
beasties will no longer flow out through
your coaxial line. Total cost? A pleasant
surprise in these days of high inflation.
How does five dollars strike you . . . and
with spare parts left over!

references

1. Radio Amateur’s Handbook, 47th edi-
tion, ARRL, Newington, Connecticut, 1970,
page 585.
2. The Radio Handbook, 17th edition, Edi-
tors and Engineers, Ltd., New Augusta, |ndi-
ana, 1967, page 380.
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SUK |
s
A

channel scanner

for the
Regency HR-212

Construction data
for a 12-channel
frequency scanner
to update

this popular

two-meter transceiver
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Ray Johnson, WA@ SJK, Marion, lowa 52302 m

If you've been thinking about trading
your Regency HR-212 two-meter fm
transceiver for one of the scanning
models on the market, but find you
have more time than money, then this
modification may be the solution to
your problem. For about $20 you can
provide your HR-212 with scanning
capability.

Explicit details on parts layout are
not included because the circuit was
built on a board designed for experi-
mentation and isn‘t the best possible
layout. Although | used wire-wrap for
IC interconnections, there’'s no reason
why someone with more time and talent
couldn’t use printed-circuit techniques.
As the photo shows, the mods made to
the transceiver front panel don’t detract
from its appearance.

Since the HR-212 uses diode switch-
ing of receive crystals, half of the
scanning circuit is already contained in
the unit. The circuit described here is
essentially an electronic switch which
replaces the receive mode rotary switch,
S2, on the HR-212.



The scanning circuit operates as
follows:

1. The circuit scans 2, 3, 4, 5, 6, 7, 8,
10 or 12 channels, depending on how
programmed. These numbers can be
changed easily when crystals are added
or removed.

2. Scanning will stop and remain stop-
ped on the channel being monitored if:

A. There is an incoming signal on that
channel.

B. The LOCK switch is in the LOCK
position.

C. Transceiver is in the transmit
mode.

D. The SCAN-MANUAL switch is in
the MANUAL position.

Scanning will resume three seconds after
the locking stimulus has been removed.

3. If scanning has been locked manu-
ally, pushing the STEP switch causes a
jump to the next channel. If the scanner
is stopped on an incoming signal, push-
ing the STEP switch will cause the
scanning operation to resume until
another active channel is encountered.

4. The SCAN-MANUAL switch takes
the place of the original mode switch,
S3, on the HR-212. When placed in the

Bottom view of Regency HR-212 showing
terminal board and voltage-regulator leads
protruding through chassis. Small wires go to
scanner board switching outputs, others go to
LEDs and crystal-switching diodes (S1A).

Wﬁ -

MANUAL mode, the scanning circuit is
disabled and receive frequency follows
transmit frequency. (Transmit fre-
quency is always determined by the
transceive rotary switch.)

construction

Receive channel indication is by
means of LEDs, one for each channel

+5v

MV5080 LEDs

SCANNING
CIRCUIT
SWITCHING
OUTPUTS
CONNECTED
HERE

s3
(FIG 2)

L

fig. 1. LED board and switching connections.
Switch S1A is the transceive 12-position
switch on the HR-212. The HR-212 switching
diodes are common to this switch (CRS501
through CR512).

(fig. 1). The LEDs are placed on a
3x2%-inch (76x64mm) copper-clad cir-
cuit board, which is then mounted to
the front chassis panel (see installation
instructions). These LEDs will then pro-
trude through small holes which are
drilled in the front panel of the cabinet.
| chose to place the indicators on the
right side of the channel identification
positions. This method still left enough
room for identification using standard
Y-inch (Bmm) embossing tape.

The scanning circuit (fig. 2) is con-
structed on a 2x4%-inch (51x114mm)
copper-clad circuit board. Discrete com-
ponents are interconnected through the
copper of the circuit board wherever
possible. Wire-wrap sockets are used for
the integrated circuits, and connections
are made between them and to the
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discrete components using wire-wrap
terminals which are soldered to the
board. Discrete component values can
vary to some extent from values given
with the exception of Resistor Ry and
capacitor Ct. Therefore, don’t be afraid

capacitors (fig. 3). This IC comes
packaged in a TO-3 transistor case and
can be mounted directly to the chassis
below the scanner board. Don't neglect
to use the bypass capacitors as shown
with the voltage regulator as it is impor-
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fig. 2. Scanner board schematic. Logic can be changed via the programming
matrix to scan any desired number of channels.

to use your junkbox. Almost any npn
silicon transistor can be used for Q1, Q2
and Q3.

The 5-volt power supply necessary
for the ICs and LEDs consists of an
LM335 voltage-regulator IC and several
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tant to keep rf and transients out of the
5-volt supply.
testing

When the scanner board has been
completed, test it with an oscilloscope



or voltmeter before mounting it in the
HR-212. Before applying 5 volts, con-
nect the squelch input to a 5-volt point
in the circuit and ground pins 6 and 7 of
the SN7492 IC (U3). When voltage is
applied, a square wave of approximately
6 Hz should be detected on the collec-
tor of Q3 (point Y). If no square wave is
present, then look for it on pin 3 of the
NES55 timer [C (U1). If nothing is
there, then check the voltage on pin 4
of U1 and U2; both should read more
than 2 volts dc. If the oscillator is
working properly, then check the
squelch locking circuit by grounding the
squelch input. Oscillation should cease
abruptly. When 5 volts is reapplied to
the squelch input, oscillation should
resume in about three seconds.

The scanner board switching outputs
are checked as follows: place a 10k
resistor between 5 volts and pin 1 of U4
(SN74145N). If the oscillator is run-
ning, the voltage on this pin should drop
to zero momentarily once every two
seconds. Perform this same test for pins
2 through 6 of U4 and 1 through 6 of
U5. Now ground pins 10 and 12 of
U2 (SN7400N). All switching outputs
should remain constantly at 5 volts. If
the scanning circuit has passed all the
preceding tests, then wash up and pre-
pare for surgery (if you're not shaking
too badly).

installation

First remove the dial light from the
receive dial (right) side of the HR-212.
Then cut the wires off of the receive
channel rotary switch (S2 of HR-212)
close to the switch. Remove the 12-
position rotary switch and replace it
with a 3-pole, 2-position rotary switch.
Mount the LM335 voltage-regulator IC
on top of the chassis (centered in front
of the transmitter circuit board). Mount
a 12-terminal board or block on the
underside of the chassis below the volt-
age regulator. Connect the wires remain-
ing from the removal of S2 to this
terminal board in a sequential manner.

LED board. Position the board in front
of the chassis, making sure it clears the
transceive dial on the left. Mark and
drill holes for the manual-scan switch
shaft and the momentary contact step
switch (this switch is mounted on the
LED board}. The step switch will pro-
trude through the hole vacated by the
receive dial window on the front cabinet
panel. Remove the front panel from the
cabinet and drill twelve 3/32-inch
{2.6mm) holes for the LEDs. Then line
up the LED board and front panel using
the hole drilled for the manual-scan
switch shaft as a guide.

Clamp the panel and board together
and drill the LED board using the front
panel as a template. These holes should
then be enlarged to 1/8 inch (3mm).
Etch a suitable pattern on the board to
which the LEDs can be soldered, and
make a provision for the 68-ohm
current-limiting resistor. When the LEDs
are mounted, check to make sure they
all work, then secure with epoxy. This is
very important, because the MV-5080
LEDs have very delicate leads that will
break off if the LEDs have any freedom
of movement. Finally, attach thirteen
8-inch (20cm) leads to the board {one
for each LED and one for the 5-volt
common bus).

Mount the momentary contact
switch on the LED board, then carefully
position the board on the front chassis
panel and mount it on %-inch (6mm)
spacers. The spacers should be secured
to the chassis first, then the LED board
should be positioned loosely over both
the spacers and nuts. Dress the wires
through the front chassis panel and
connect them to the proper terminals
on the terminal board beneath the
chassis. Connect the 5-volt common
lead directly to the 5-volt side of the
voltage regulator.

Scanner board. Mount four 1-inch
(25.5mm) spacers to the chassis and
secure them with nuts. Position the
scanner board far enough away from the
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front chassis panel so that wires can be
routed between, then mark and drill
mounting holes on the circuit board.
Mount the board loosely on the spacers.

Connect twelve wires to the switch-
ing outputs using the wire-wrap tool,
then connect the other ends to the
appropriate terminals below the chassis.
The rocker switch on the HR-212 is
now used for the locking switch, S2. It

+10TO
6V +5V
INPUT OuTPUT

LM335

= 1T

fig. 3. Power supply for the scanner modifica-
tion uses a LM-335 voltage-regulator IC.
Bypass capacitors are important.

should be open in the UNLOCKED
position. Two unused, normally open
contacts on the HR-212 transmit-receive
relay are used for K1. The 470-ohm
resistor in series with this relay is
optional. Its function is to shorten the
delay time of the scanner. This may be
desirable if most of your activity is via
repeaters.

The squelch input is connected to
the HR-212 receiver. Locate Rb, a 33k
resistor connected directly to the
transmit-receive relay; replace this resis-
tor with a 27k resistor. The squelch in-
put line should be connected to the side
of this resistor that is not common to
the relay.

Follow the programming matrix for
setting the number of channels you
intend to scan. The dashed lines on the
schematic show how the scanner would
be programmed for four channels. You
may wish to employ a switch or
switches to facilitate easy programming.
Connect the SCAN-MANUAL switch to
the circuit board and note that the
rotating contact of the TRANSCEIVE

32 march 1975

rotary switch should also be connected
to the SCAN-MANUAL switch at point
X. All that remains to be connected
now is the power supply. Try the
scanner out for awhile before you fasten
the board down. The scanning rate can
be increased by making C+ or Ry smaller
(preferably C+ only).

conclusion

Parts layout for the scanner circuit
is not critical. There was enough room
on the board for the scanner as well
as a tone-burst oscillator, which was
designed around a Signetics NE566
function-generator IC. You may wish to
lay out the entire project on a printed-
circuit board rather than use the wire-
wrap method.

The greatest problem encountered
with this scanning unit initially was that
it tended to go wild during transmit
operation due to rf and transients get-
ting into the TTL ICs. This should not
be a problem if all bypassing capacitors
shown are used. Additional 0.05-uF
capacitors can be installed at the V¢
input of each |C if this problem persists.

If you don't like the idea of drilling
holes in your HR-212 cabinet, you
might consider building the scanner as a
remote unit. This will require a 15-
conductor cable and connectors. The
output of the SN7492 counter could be
used with a BCD-to-seven-segment de-
coder to drive a seven-segment display
as a means of channel identification.

If you live in an area with a lot of
two-meter activity you’ll probably find
it necessary to improve the selectivity of
your HR-212.1 If you don‘t, you may
find the scanner locked on 146.88 MHz
while the received station is transmitting
on 146.94 MHz.

reference
1. Paul J. Dobosz, WABTMP, ‘‘Narrowband
Modifications for the Regency HR-2 Series of
VHF-FM Transceivers,”” ham radio, Decem-
ber, 1973, page 44.
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low-cost

az-el antenna mount

for satellite
communications

This simple,
easy-to-build
azimuth-elevation mount
will provide added range

for satellite contacts
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Stuart D. Cowan, W2LX, Box 596, Rye, New York 10580 MM

This article describes a simple, easy-to-
build az-el (azimuth and elevation)
mount for medium-sized vhf beams, and
suggests that experimenting with the
angle of elevation of beam antennas and
the type of polarization, using the vari-
ous vhf propagation modes, may vyield
useful scientific information.

In my az-el antenna mount the azi-
muth rotor is a TR-44, although a
smaller, less expensive unit would work
as well with small beams. (Oscar 6
expert K2BZT uses two Alliance U-100
rotors in his az-el mount which handles
a 10-element circularly polarized Yagi.)
The TR-44 azimuth rotor is mated to
the bottom plate of a plywood sand-
wich by an 11-inch (28cm) stub mast
and the bottom mast support which
comes with CDR rotors. The stub mast
can be as long as five or six feet (1.5 to
2 meters) to get the beam antennas
higher, but much more than that would



be pushing your luck in ice and wind
storms.

plywood sandwich

The plywood sandwich consists of
two pieces of half-inch (13mm) ply-
wood 8x9% inches (20x24cm) and four
spacers of the same material which keep
the top and bottom plates one-half inch
(13mm) apart so that the mounting
hardware does not touch. Construction
details for the plywood sandwich are
shown in fig. 2 and 3.

A unique feature of the sandwich is
that the elevation rotor mounts directly
over the azimuth rotor which results in
balanced downward thrust. Unbalanced
weight creates a bending moment which
strains both mast and rotor.

fig. 1. Alliance U-100 elevation rotor

mounted directly over CDR TR-44 azimuth
rotor by means of plywood sandwich and
11-inch (28-cm) stub mast.

Before assembly, the two plywood
plates and four spacers should be sanded
and given at least two coats of high
quality, outside house paint. After the
sandwich is bolted together, the two
seams are sealed with vinyl tape to keep
water out, and the unit is given a final
coat of paint. If this sounds too fussy, it
is only because | have seen water pour
out of waterproof baluns, trickle down
the inside of new coaxial cable, split and
destroy plywood, and fill a sealed
quarter-wave transformer made of
hollow tubing. No one will ever know
how many weak signals are due to
watered-down power!

elevation rotor

The U-100 elevation rotor is attached
to the top of the plywood sandwich
using the mast hardware supplied with
the unit. Use flat washers and lock
washers throughout. Tape the seams of
the U-100 to keep water out. The bolts
holding together the two halves of the
U-100 loosen with time; tighten them
every six months.

The U-100 rotor permits the boom
holding the vhf antennas to pass entirely
through the rotor unit, as the photo-
graphs show. Blonder-Tongue Prism-
Matic rotors offer the same advantage.
This is a must to achieve proper weight
balance. If a single crossed Yagi is
mounted on one side of the elevation
rotor, a counterweight should be
mounted on the opposite side.

The cross boom is a 5-foot (1.5-
meter) wooden pole from a beach um-
brella in order not to detune the Yagis,
which should be mounted as closely
together as possible. A metal boom
could be used, but | prefer a strong, well
painted wood boom for proper de-
coupling.

The two 3-element Yagis are mount-
ed at 90° to each other, and 45° to the
boom. One beam could be mounted
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vertically and the other horizontally, but
that posed a problem in this case be-
cause of the beam hairpins and baluns.
The stub mast must be long enough to
permit the beams to clear the support-
ing structure when the beam is rotated
at full 90° elevation.

elevation control

A word of caution: before installing
your masterpiece on top of a tall tower
or high roof, conduct a dry run on the
ground where you can easily, “correct
any malfunction,” as they say in the
electronics industry. (The first time |
elevated my antennas they pointed
down into the driveway.)

Calibrating the elevation control is
simple. | use east for the horizontal
position and north for 90° elevation
(straight up). A paper elevation calibra-
tion chart is pasted to the control unit
between E and N.

use with satellites

While you do not nead a beam, or an
az-el mount, to work successfully
through a satellite, using a good beam
on such a mount gives superior results

fig. 2. Details of sandwich made of Yz-inch
(13mm) plywood, well painted against
weather. Bottom plate bolts to mast support
for TR-44 or Ham-M rotor. Top plate bolts to
U-100 rotor. Bolts fasten plates together,
separated by four plywood spacers. Dimen-
sions are shown in fig. 3.

36 march 1975

\*SFACER

1 6 ol
7@5-.7‘—\62 ,ﬁ
o o o

o

SPACER—

9-1/4"
(235 mm)

NUTS, LOCK

WASHERS AND
FLAT WASHERS
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-
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TO HOLD SANDWICH TOGETHER (3 HOLES
ON LONG SPACERS, 2 HOLES ON SHORT
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TWO: 9-1/4" X I" (235 X 25 mm) X 1/2" (13 mm)
PLYWOO!

L
TWO: 6° X I” (152 X 25 mm) X 172" (I3 mm)
PLYWOOD.

fig. 3. Construction details for the bottom
plate of the plywood sandwich. Top plate is
similar (see fig. 2).

with less power. And the tests you can
make are very educational. The Oscar
satellites give you an opportunity to do
something which amateurs have never
before been able to do — listen on the
downlink to your own signal coming
back to you from a distant point (outer
space) so that you can instantly hear the
results of changes in power, types of
antennas, and beam headings and eleva-
tion angles. There's no guesswork, no
baloney, no inflated reports!

With a satellite, those adventuresome
souls with a high-gain beam on an az-el
mount are the first stations to access the
bird on its pass, have the best signals (if
they keep the beam heading in the right
direction, at the right elevation), and
work through the satellite up to the last
possible moment before it drops over
the horizon. On the other hand, an az-el
mount keeps you a lot busier on a
satellite pass than a fixed antenna so if
you are the nervous type, you probably



would be better off to stick to a ground
plane. Another possibility is the auto-
matic az-el control system described in
the January issue of ham radio .}

vhf propagation

There are numerous types of vhf
propagation to explore and much to
learn about over-the-horizon vhf/uhf
paths, most of which exhibit very un-
predictable behavior. Here is ideal terri-
tory for the purposeful amateur seeking
a chance to contribute to scientific
knowledge.

making possible short-range communica-
tions (under 500 miles), such as be-
tween California and Nevada. Antennas
are tilted upward and aimed at a meteor
shower over northern Oregon so that
the angle of reflection equals the angle
of incidence on the reflection path.
Presto — meteor reflection contacts over
short distances!

polarization

Besides experimenting with the angle
of elevation, worthwhile tests can be
conducted comparing horizontal, verti-

fig. 4. Assembly, supported by
four braces, mounted on 2x4-foot
(60x120cm) plywood frame for
fastening to flat area. TR-44 rotor
can be mounted on regular tower.
Length of mast from TR-44 to
U-100 should not exceed 5 to 6
feet (1.5-2 meters).

A

o

“d "

A
B T
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»

For example, does the angle of eleva-
tion of an efficient multielement beam
with a relatively narrow main lobe
affect vhf/uhf propagation which results
from ducting, sporadic-E, temperature
inversion, obstacle gain, aurora reflec-
tion, tropospheric scatter, ionospheric
scatter, etcetera? If it does affect propa-
gation, then in what way?

It is already known that the angle of
elevation is important in satellite and
moon reflection communications.
Moonbounce expert W6PO reports that
once an antenna is high enough to be
free of ground effect, elevation control
is a key factor in meteor trail reflection,

cal and circular polarization (right- and
left-hand). W6PO suggests that tilting an
array sideways — halfway between hori-
zontal and vertical polarization — to
achieve “lopsided polarization” might
lead to interesting results.

Circular polarization may be pro-
duced with a helical beam, or with two
Yagis, one of which is fed 90° out of
phase with the other. The Yagis may be
on the same boom, or separate as shown
here. With Yagis, the transmission line
to one beam is an electrical quarter-
wavelength longer than the line feeding
the other beam, thus imparting a minute
delay in the power fed to the second

march 1975 37



fig. 5. Az-el mount assembled using two 3-element 144 MHz Yagis at 90° to each other for circular
polarization. Cross boom extends through U-100 rotor. Feed line and phasing harness not shown.

beam. Data on circular polarization may
be found in references 2 and 3.

The results of these tests can be
recorded by a reliable observer at the
other end of the path, preferably using a
tape recorder, or better, by having that
amateur patch your signal into the tele-
phone line so that you can actually hear
the effects of the changes you make.

summary

Vhf and uhf territory, 50 MHz and
higher, is one of the few remaining
frontiers where pioneering amateurs still
have an opportunity to contribute
scientific discoveries in the honored
tradition of the amateur service (the
discoveries have been a bit sparse of
late).

Except for satellite and moonbounce
communications, little is known about
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the effects of changes in angle of eleva-
tion of antennas, and their polarization,
on the propagation and reception of vhf
and uhf signals. Who can tell what
awaits the determined amateur with a
pioneering spirit?

Thanks are due K2BZT, W6PO and
W6ESAI for data in this article, and to
WAZ2ECC for the photographs.
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for solving
engineering
problems

An example

of the versatility
of these machines
plus some

expert advice

on their use

During the last few years the use of
small electronic calculators has become
increasingly popular in broadcast and
communications engineering. The smali
units available, even the $19.95 house-
wives’ grocery-store special, offer a
speed of operation and portability far
above that of the slide rule. Almost
overnight the field of mechanical calcu-
lators has been wiped out by progress.

In keeping with progress, a new
breed of calculators of the mini-
computer type has appeared on the
market and several machines of reliable
manufacture are now available. They are
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Raymond P. Aylor, Jr., W3DVO, 4708 Argyle Avenue, Garrett Park, Maryland 20766

programmable calculators

within reach of the average budget and
will prave themselves in the first engi-
neering problem calling for a repetition
of calculations to be made in some
orderly sequence. These machines are
known as programmable calculators:
they can accept one or more programs
and can process them from a series of
memory registers. Numbers may be re-
called, changed, or restored at will in
these registers.

programmable computers

The word “‘programmable’” is apt to
conjure up some scary ideas in the mind
of the casual reader. Let’s see what the
word means. We may start out and store
in the memory registers those quantities
that are known or which we’ll want to
process, doing all this before we load
the program into the machine. If de-
sired, a sample calculation may be made
at this point to acquaint ourselves with
the routine, but this is not really neces-
sary. Better that we go into LOAD, then
proceed as if we were making an ordi-
nary calculation, manipulating the keys
to work toward an answer. Then we go
back into the RUN mode. The program
is now stored and we may insert new
values into the memory registers and
give the machine the go-ahead to
process the new data.

The beauty of such an operation is
that it doesn’t have to be entered in a
precise machine language such as
BASIC, FORTRAN IV, or COBOL. In
these languages, the big sophisticated
machines must be commanded in an
exact routine, using precise statements,
and using exact names for what is to be



done. In the operation described here,
the user simply goes through a series of
key manipulations as if he were operat-
ing an ordinary electronic calculator.

A relatively new machine, the Com-
pucorp 324G,* will perform such rou-
tines and run a very high program-step-
to-memory ratio, presently 8:1, and will
present 10-digit resuits! The sophistica-
tion of the programming is left to the
imagination of the user. The machine
actually processes to the 13th digit
although only presenting 10 — with no
apologies being offered to users of the
IBM-360 or to equally serious program-
ming with ordinary single-precision
results.

elementary programming

Without attempting to go into an
elaborate computer course, one or two
no-no functions apply equally to the
Compucorp 324G and the big IBM jobs;
and the first of these is multiplication or
division by zero. This is another way of
saying that the memory registers should
be loaded before inputing a program,

Several years ago ham radio published a
rather whimsical article about how compu-
ters might someday influence amateur
radio.* The author made a prediction that
has now become a reality: low-cost calcu-
lators for home use. In a later issue we
presented an article by another author,
who described a method of circuit analysis
using a canned program, ECAP, but which
required large machines such as the |BM
1620.7 Here’s yet another offering on
solving electronic design problems using
the computer. Only this time the machine
is one of the relatively low-cost mini-
computers known as a programmable cal-
culator. Author Aylor leads you through
the action in a step-by-step fashion (with
advice on avoiding pitfalls} from initial
programming to the final result — all on
the new Compucorp 324G. Time has
indeed marched on. Editor

*Louis E. Frenzel, W5TOM, ""Computers
and Ham Radio,”” ham radio, March, 1969.

T™M.A.Ellis, KIORV, “Computer-Aided Cir-
cuit Analysis,’’ ham radio, August, 1970.

else the idiot symbol, such as £----, will
appear. There are ways of getting a-
round this and the procedure will be
explained later. Another no-no s
attempting to take the square root of a
negative number, in which case the
result is identical. In both cases the
RESET button is convenient, and for-
giveness is instant.

Before explaining how you might
wind up in either of the above situa-
tions, a brief explanation on how to
form a loop is given. We have always
been accustomed to using the equal sign
(=) in expressions such as 2 + 3 = 5.
Think of this idea in another context:
“l have taken 2 and added 3 and
replaced it by 5.” Both statements are
the same since | am no longer interested
in the 2 or the 3, but in my future
thoughts | now have 5. | could do the
same thing on the machine if | had a 2
in the program, recalled a 3 from a
memory register, took the sum, and
placed the 5 back in the memory
register formerly occupied by the 3. The
next time around | might add 2 again,
and | would recall the 5 from the
register and put the sum 7 back into the
same register, and so on.

some examples

The above was a simple exercise in
repetition, which may be included in a
program as a stepping function. A typi-
cal example would be in the design of a
directional antenna where you want to
obtain a value of field intensity for
every five degrees of azimuth. The
above routine would be placed either at
the beginning or the end of the pro-
gram, storing the azimuth value in one
of the registers and including the quan-
tity for each successive step either in the
program itself, or in one of the other
registers. Each time the START button
is pressed, the value in the register
containing the azimuth would step for-
ward, and the calculator would compute

*Marketed in the United States and Canada
by Monroe Business Machines
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the new value of field intensity at the
new azimuth. Don’t forget that you can
recall the stored number from your
controlling {azimuth) register as many
times as you wish with the RECALL
button, and the value will not be de-
stroyed until you use the STORE key.

The stepping function, which is in-
corporated in a loop, is by no means

Compucorp*
Page | of 2
PROGRAM Fogrnho  BBO7A7L-A R
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o Aylor
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Stepping to form a loop is by no
means confined to any specific part of
an equation. For convenience, the Com-
pucorp 324G micro-computer has a set
of parenthesis or brackets and you can
form a stepping loop within these
boundaries if desired. There is one
additional no-no associated with the use
of these: you must always use the same
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fig. 1. Part A of a program for use with Compucorp 320-series programmable calculators to selve a
typical problem: finding component values for a T-network. Page 1, left, presents the problem, shows
data to be entered into the machine, and shows the network reactances obtained from the program

steps on page 2, right*.

confined to additive guantities. In the
directional antenna example you could
have as easily started at 360 degrees (or
180 degrees for that matter) and used
the subtractive form of stepping; i.e.,
taking away 5 degrees each time the
function was repeated.

*The equations for 21, reactance of the input
leg; Z2, reactance of the output leg; and Z3,
reactance of the shunt coupling mesh; are as
presented in F.E. Terman’s Radio Engineer’s
Handbook, McGraw-Hill, New York, 1943,
page 212 (equation series 113).
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number of closing parentheses as used
for entrance. Failure to do this will get
you that great big error £---- signal, and
only use of the reset button will clear
the machine. Once that signal comes up,
the reset button is the only key on the
board that will work. Moral: get it in
right next time.

using parenthesis

Here's a specific example of a short
program with an internal loop. In this
instance, the stepping function will be



enclosed within parenthesis, which stip-
ulate the power to which a humber will
be raised. This is the old ““double-each-
day” routine. You've heard the one of
going to work for only a penny a day
and having your wages doubled every
day and so on until you make it rich.
The equation for this exercise is day’s
pay = 2(N+1) x 0.01. Let’s see how to
form a loop with the Compucorp 324G.

First go to RESET, which clears the
display, then switch to LOAD and the
machine is ready to receive the program.
Then proceed as follows:

action explanation
Punch 2 Installs the integer to be raised to
(N + 1) ( program starts).

AX  Instructs the machine that the next
expression will be raised to a power.

( Entrance parenthesis.

1 Incrementing step, once per day.

+ Addition command.

Prepares machine to go into mem-

ory register on next stroke.

] Memory register stored under key
0, reads, and presents sum.

= Prepares for storage.

Alerts for next stroke, which will

put selected number under next key

punched.

o] Destroys that which was previously
in register 0 and puts in a new
quantity, N + 1, which is the step-
ping function.

) Closing parenthesis. The quantity
(N + 1) is now polsed and ready
for action because vou conditioned
the machine with AX earlier.

= This is the go-ahead for the mach-
ine to raise 2 to the (N + 1) power.
Remember, the original was raised
to an increasing power each day.

X Multiply command, You must con-
vert whole numbers to pennies and
dollars.

.01 One hundred cents per dollar.
= Presents final result.
START/
STOP Halts program.
RESET Clears display to all zeros.
RUN Terminates and conditions com-
puter for RUN mode.

Now let’s see what we've done. The
calculator is capable of storing up to 80
steps or operations, and the display
presents a running account of each time
you press the key. Although there are
only 17 apparent actions before the
switch to RUN, the above storage actu-
ally consumed 20 of the 80 available
steps. Why? Because, near the end of
the program, entering .01 to con-
vert cents to dollars required three
key operations — the decimal, the zero
and the one. The last step is actually a
switch operation and does not count as
a step.

We are now ready for a step test. For
exactness we store a zero to obliterate
anything remaining from the program
entry operation, then press START/
STOP and the machine momentarily
displays a 1, meaning the first day has
passed. The machine pauses and pre-
sents .02. Press START/STOP again and
the machine displays a 2, pauses, then
presents .04, and so on. After pressing
START/STOP twenty-four times, the
answer will be 167,772.16, or in hard
Uncle-Sam-type greenbacks,
$167,772.16 — not bad for a day’'s pay
after only twenty-four days on the job!

additional looping forms

The example above was a rather
simple one in a relatively common
exercise. Earlier we used an example of
destructive replacement inthe2+3 =5
procedure, and that is exactly what we
are doing here. In this example we
installed the stepping increment (the
fourth action), and on the sixth and
seventh action we retrieved the quantity
stored in register 0. The moment we
punched the EQUAL button, the pro-
gram added 1 to the quantity retrieved.
Thus added, we are no longer interested
in the quantity stored in register 0 so we
use the storage key (ST,) and store the
new, added value in register O.

To review, you went into register O,
retrieved what was there, added 1 to it,
used it in the calculation, then destroy-

»
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ed it by placing a new number as a
replacement into that register, which
previously contained the old number.
All you did was replace the old value of
N with a new value, defined as N + 1.
The rest is simple: put in a closing
bracket and you have the portion of the
equation shown as a power all set to go.

M (H MONROE 324 Scientist

The Monroe 324G Scientist programmable
calculator used by the author.

The calculator has been patiently wait-
ing, poised since you told it that you
were going to raise 2 to a power in the
first and second steps of the program.
Obviously, all that is necessary now is to
punch the equal button — calculation
gets under way immediately. The rest of
the procedure places the decimal point,
presents the result, and stops the calcu-
lation. Omission of START/STOP, a
common mistake, will allow the
machine to run wild until it hangs up on
some value with more than 99 values or
figures presented as an exponent in
scientific notation.

There are other variations that are
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somewhat more sophisticated but easily
worked on the machine. Suppose you
want to construct a map and keep the
longitude constant while walking up the
curvature of the earth with a stepping
value and reach a distance and bearing
for each intercept — or suppose you
want to construct a tower guy anchor
(actually a large block of concrete) and
given the weight requirement, you must
know the most economical dimensions
for placement. Or suppose you must
design a transmission line-to-antenna
network while solving for all phase shift
values. The rule is the same: store it,
recall it, and sum it in presentation.
Store the presentation in the same
register that kills the old value by
destructive replacement and let the re-
mainder of the program do the spade
work, then go on from there.

There are a few other routines that
will become apparent as the user gets
more familiar with the use of the
machine. For example, the Wayne-Kerr
balanced impedance bridge, which is
manufactured in Great Britain, gives a
reading of the equivalent parallel cir-
cuit in terms of millimhos conductance
shunted by equivalent picofarads sus-
ceptance, and the instruction book gives
the equations for conversion. The equa-
tions are basic, requiring the conversion
of the susceptance to reactance at a
specified frequency.

Now, the condition where the sus-
ceptance dial reads zero picofarads is
very real and means that the load is
purely resistive, a function of the con-
ductance. If, during the course of the
factoring, the calculator encounters a
zero in the denominator, it will latch up
on the error signal. The way to avoid
this is to input a small additive constant,
such as 0.1 x 10739, into the capac-
itance value within the program. The
machine adds the zero capacitance to
the 0.1 x 10739 picofarads residual, and
the sin committed never shows on
10-place results. Of course, it would



have been easier to have inverted the
conductance with the 1/X button and
ignored the capacitance reading. But the
objective is to achieve a program that
will work with any list of data you use,
with an answer (meaning no error latch-
up) on anything you insert, and this
means no exceptions.

Although taking the square root of a
negative number was introduced as a
no-no at the beginning of this article,
there may be an exception in certain
problems where you are stepping one or
more variables in a multiplication form
and wish to compare the product with a
constant that is the criteria beyond
which you cannot go. This constant is
stored in another register. You then
arrange to subtract the product from
the constant and take the difference,
then promptiy take the square root.
When the calculator attempts to go past
the boundary condition — you guessed
it: error! It's easy to reset and then
recall the values that caused the latch-
up. Note that earlier mention was made
of dimensioning a large block of con-
crete to use as a guy anchor for a tower.
With concrete costing $160 to $200 a
cubic yard in place, overdesign can be
costly and underdesign can be disastrous!

a typical program

The discussion that follows is specifi-
cally arranged for the Compucorp 324G
minicomputer and consists of two pro-
grams that can be stored under a single
bank of memory registers. The programs
are typical of problems encountered in
electronics; in this case it's desired to
find the inductance and capacitance of a
T-network between a generator (usually
B0 ohms but subject to the user’s
choice) and a load such as an an-
tenna, where any impedance may be
encountered.

Both programs (fig. 1and 2} are based
on standard handbook equations. Pro-
gram 1 yields the impedance of the
three arms of the network. Program 2,

into which the desired frequency is
entered, gives the network values in uH
and pF. In running the programs it's
easy to plug in variables, store a value
associated with program 1, then give the
machine the go-ahead by pressing the
START/STOP key. Then you switch to
program 2, the machine retrieves the
impedance values stored in program 1
and, using the frequency value entered
in program 2, converts and displays the
network numbers in microhenries and
picofarads. Stepping is not included, but
plenty of room exists in program 1
at step 60 to recall any values from the
first three registers and add the steps in
place of S/S (START/STOP) using the
same old rule: recall, add {(or subtract),
store, punch S/S, and be prepared to
process again.

analysis

Now let’s see what went on in part 1
of the program. The expression under
the radical was recalled and multiplied,
the square root extracted and put to
rest in register 6 at step 10 (fig. 1B).
Then you recalled the phase shift from
register 3, took the sine and promptly
stored it into register 4 at step 15 for
later use. Next you obtained the cosine
with the second function (F2) button
and stored it into register 5; but while it
was available, you multiplied by the
input impedance from register 1 and hit
the equal (=) button for the product,
then subtracted from the square-root
quantity you had stored into register 6
at step 10.

At step 28 you came back for the
sine you put into register 4 and divided,
switched the sign in step 31, and put the
input leg of the network into register 7
on step 33. The same process, with the
stored quantities (sine @ and cosine @)
and the value under the radical, is
repeated, which takes you up to step
50, yielding the output leg impedance.
The shunt, or mesh, leg value is ob-
tained by dividing the number under the
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radical by the sine, which is entered into
register 9. Registers 7, 8 and 9 now have
input, output, and shunt leg values
respectively; program 1 is concluded
with START/STOP; and you switch
back to RUN.

Program 2 is for those allergic to
reactance tables and only requires 40
steps. The microcomputer is switched to

Compucorp*
oge 1 of 2
DERIVATION OF ELEMENT VALUES FROM REACTANCE Modaly 24
VALUES FOR A T NETWORK (SEE ALSC 8807471-A) owre /74

e Aylor

QEsCRPTION

This progrom derives the component valves in o T network from the given reacionce valuey
independuntly, or o» colculaled by Progrom A.

FEATURES:

® The progran is copble of specitying component valums ot vy freauency dwired
{raqusncy wntered in MHz).

» Al unit convenions o microheniies and picolorats are provided tor in the progrom
EXAMPLE AND TEST PROBLEM.

Having determined reoctive values for ranfer from 30 10 75 chm ot 8- 707 1o by 2, = 46.%,

7, 37.86, and 23 = -65.16%, find nework component volues for f, - 1.2 M

L. Eater Press Duscription

1,25 ST0 Frequency in MMz

It Program A has cof bean used, only then,

4496 stz z

7.8 sTB z

-65.16 st z

2. Follow logding intructions on ravene side
3. Peam  S/S. 1953.80 disploys

4. ToRead Pres Answers

Z] RCL 4 5.98 in miccahenries
12 RCL 5 4.82 in microhenries
24 RCL 6 1953.80 in picokurads

J

eters in impedances and phase shift.
With further recalling, registers 7, 8 and
9 have the reactance values, and recall-
ing 4, 5, and 6 gives you the design
value of each component. Don't forget
register 0 down in the left-hand corner,
which contains the frequency.

At this point, if you want to make
changes in any parameter in registers 0,

Program Nombar 8807471-8 Paga 2 of 2
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1 uted without Progrom A, then
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fig. 2. Part B of T-network design program which uses the results of the program shown in fig. 1 to
calculate the actual network inductance and capacitance values.

program 2. Examination of the pro-
cedure shows that you recalled the
values in registers 7, 8, and 9 then
calculated the component sizes to pro-
duce the new values and stored them
into registers 4, b and 6, which had been
used in program 1 but are no longer
needed — a case in point to illustrate
destructive replacement.

In considering the 3x3 portion of the
keyboard of the 324G microcomputer,
you have a complete grid under the nine
registers. Using the recall button regis-
ters 1, 2, and 3 have the design param-
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1, 2, or 3 we can enter or store the new
value in the register, switch to program
1, hit START/STOP, then switch to pro-
gram 2, hit S/S again, and you will have
an entirely new and different set of
network values. The program described
applies not only to matching antenna
impedances but may be used for inter-
mediate or output stages of transmit-
ters, delay lines, or any problem of a
similar nature in impedance matching.
The designer always has contro! of the
parameters he enters, and he may wish
to make a number of trials before



deciding on the most economically feas-
ible set of final components.

You might ask, ““What does all this
buy me?” On the presumption that
you've followed the previous paragraphs
and understand the manipulation or
game plan, it’s only a jump upward into
BASIC or FORTRAN IV. You've al-
ready learned an elementary form of
assembly language.

final remarks

The average reader will find it’s easy
to generate programs within a very short
time. There’s really nothing complicated
if a few simple ground rules are
observed; i.e., start as deeply within the
equation as possible, attacking the con-
stants, and store for recall after the
variables have been processed. As stated
earlier, use the various registers for short
storage, enter, kill, or substitute as you
manipulate your way out. If you want
to pause to read intermediate data, it's
as easy as pressing the START/STOP
button, but be wary of using this mode
too often since you and the machine
may become out of phase. When you
want to bracket something, a set of
parenthesis is available, which can be
doubled if you want.

A little green man is inside the
machine to count the number of en-
trance parentheses and make sure you
use the same number of closed paren-
theses before you terminate the pro-
gram. He's the same fellow who places
the machine in lock-up if you violate
any of the rules; but forgiveness is
instant with the reset button, and you
are permitted to start over again.

Programming and debugging come
only with practice. There are all kinds
of tricks that an operator will develop
on any computer, whether using the
simple program presented here or one
on the big IBM-360 or IBM-370. The
union of man and machine occurs only
when one plus one functions as one!

ham radio

NEW! NEW!

NEW!
DELUXE P.C. KEYER

The keyer you can’t afford
not to buy!

In either a 5 volt TTL or a 9 volt C-MOS
version this new module type IC keyer can
be easily adapted to your own custom
package or equipment.

Versatile controls allow wide character
weight variation, speeds from 5 to 50
w.p.m. plus volume and tone control.

Solid-state output switching saves
power, eliminates all those annoying relay
problems and is compatible with both
grid block and solid-state circuitry.

With its side-tone monitor and 90 day
warranty the Data Signal PC Keyer is the

one for you.
TTL Keyer Wired 219.95
Kit

C-MOS Keyer Wiu:it: z%sgg
DELUXE RECEIVER PREAMPS '

Specially made for both OLD and NEW receivers.
The smallest and most powerful single and dual
stage preamps available. Bring in the weakest
signals with a Data Preamp.

FREQ DELUXE PREAMPLIFIER
(MH2) USE | STAGES [GAIN dB NF d8  KIT WIRED
| HIGH | SINGLE 25 2 $10.50[$13.50
14, 21 or 28 FREQ DOUBLE | 48 2 |$2050)526 50
g = 0SCAR SINGLE 25 2 $12.50 [ $15.50
28 to 30 SPECIAL | DOUBLE | 48 | 2 [$24.50[$3050
—— SINGLE 25 2 $10.50 | $13 50
50 to 54 6 METER | DOUBLE | 48 2 |520550 526 50|
VHF SINGLE | 20 25 |$.950(51250
108 to 144 AIRCRAFT | DOUBLE | 40 25 |s1850]524.50
: SINGLE | 20 25 [ 950[812.50
135 10 139 | SATELLITE | DOUBLE | 40 25 |$1850|524.50
SINGLE | 20 25 |5 9.50($12.50
144 o 148 2 METER | DOUBLE | 40 25 518502450
SINGLE | 20 25 |5 950(31250
146 to 174 | HIGH BAND | DOUBLE | 40 25 |$1850(%2450
SINGLE | 18 25 |'s 9.50|$12.50
220 to 225 | 1% METER | DOUBLE | 35 25 | 51850|$24.50
UHF SINGLE | 15 25 [$ 95031250
225 to 300 AIRCRAFT | DOUBLE | 30 25 |51850 524 50
" 1thu 30 | HF BROADBAND 1936 | 3 51795

Write today for complete details

Data Signal, Inc.
Successor to Data Engineering, Inc.

2212 PALMYRA ROAD, ALBANY, GA. 31701
912-435-1764
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Put together
the top-value Heathkit
2-meter package!

Start with the Heathkit
HW-202 2-Meter FM Transceiver.

It’s an all solid-state design that you can build and completely
align without special instruments. And this compact little beauty
gives you independent pushbutton selection of
6 transmit and 6 receive crystals. 10 watts
minimum output. Will operate into an infinite
VSWR without failure. And for the ultimate

in convenience there's the optional tone

burst encoder for front panel selection of

four presettable tones. The HW-202 kit includes
two crystals for set-up and alignment and
simplex operation on 146.94; push-to-talk mike;
12-volt hook-up cable; heavy duty clips for use
with temporary battery; antenna coax jack; gimbal
bracket, and mobile mounting plate.
See specifications below.
Crystal certificates available
at 5.95 each.

Kit HW-202, 11 Ibs., mailable . ..179.95*

Kit HWA-202-2, Tone Burst Encoder, 1 Ib. . .24.95*
Kit HWA-202-1, AC Power Supply, 7 Ibs. ....29.95*

Kit HWA-202-3, Mobile 2-Meter Antenna, 2 Ibs. ...... 17.95*
Kit HWA-202-4, Fixed Station 2-Meter Antenna, 4 Ibs. . .15.95*

New Heathkit
10-Watt Amplifier,
HA-201, is perfect for hand helds

Add 40 watts of output

with the Heathkit HA-202 2-Meter
Amplifier. It's designed for the

Tune-up your 2-meter rig

with maximum precision. The Heathkit
HM-2102 VHF/SWR Bridge makes

HW-202,41bs. ............ 69.95* it happen, 41bs., ........... 34.95* or any 1 to 1% watt 2-meter rig,
’ SIBB, wivi s vuosmwEEes b oo 25,95
- -
. )
.
'
'
HW-202 SPECIFICATIONS — RECEIVER — Sensitivity: 12 dB HEATHKIT ELECTRONIC CENTERS — Units of Schiumberger Products Corporation
SINAD* (or 15 dB of quieting) at .5 uV or less. Squelch Retail prices slightly higher ) i
threshold: 3 4V or less. Audio output: 2 W at less than 10% 105 W0Si NG COIE senver. CONR " Hartiord (ion. FLA - Mam (iatoah) Tampa:
total harmonic distortion (THD). Opergting frequency sta- GA " Atlanta; ILL.: Chicago, Downers Grove; IND. Indianapolis; KANSAS. Kansas City ( on)
bility: Better than =-.0015%. Image rejection: Greater than &', Lousvile: LA, Ney crioans tkannen: MO Balimore, Rechvlie MASS, Boston (welleste)
55 dB. Spurious rejection: Greater than 60 dB. IF rejection: Lawn: NY.: Butlalo (Amherst). New York City, Jericho White Plains: OHIO. Cin
edo

Greater than 75 dB. First IF frequency: 10.7 MHz =2 kHz.
Second IF frequency: 455 kHz (adjustable). Receiver band-
width: 22 kHz nominal. De-emphasis: —6 dB per octave from
300 to 3000 Hz nominal. Modulation acceptance: 7.5 kHz
minimum. TRANSMITTER — Power output: 10 watts minimum.
Spurious output: Below —45 dB from carrier. Stability:
Better than =#-.0015%.0scillator frequency: 6 MHz, approxi-
mately. Multiplier factor: X 24. Modulation: Phase, adjust-
able 0-7.5 kHz, with instantaneous limiting. Duty cycle:
100% with oo VSWR. High VSWR shutdown: None. GEN-
ERAL — Speaker impedance: 4 ohms. Operating frequency
range: 143.9 to 148.3 MHz. Current consumption: Receiver
(squelched): Less than 200 mA. Transmitter: Less than 2.2
amperes. Operating temperature range: —10°t0122°F(—30¢
to +50°C). Operating voltage range: 12.6 to 16.0 VDC (13.8
VDC nominal). Dimensions: 234" H x 8V4” W x 97" D.
*SINAD = Signal + noise + distortion

Noise + distortion

cinnati (Woodlawn), Cleveland, Columbus hia, Pittsburgh; R.| - Providence
(Warwick); TEXAS: Dallas, Houston; VA - Norfolk (Va Beach); WASH - Seattle; WIS.: Milwaukee

HEAYNi_
Schiumberger
Benton Harbor, Michigan 49022 |
[ Please send my free 1975 Heathkit Catalog. [

[_Heath Company
Dept. 122-03

I
|
1‘ [JEnclosedis$_________ plus shipping. 3
J Please send model(s)— 1
| Name — S
| Address_ ; — e |
| City_ _____State Zige . ‘I
[

Prices & specifications subject to change without notlc;
*Mail order prices; F.O.B. factory AM-307—J
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Your best buys in Scopes
come from the hams at Hea

singie or dual trace, there’s a low-cost
Heath scope to fit your need.

The 10-4530
seuil
professional
scope
with a
practical
price

A versatile easy-to-use single-trace scope for ham or hobbyist.
Features DC-10 MHz bandwidth, 10 mV sensitivity . .. cali-
brated X-channel input for X-Y operation ... TV coupling for
service work . .. time bases from 200 ms/cm to 200 ns/cm
... digitally-controlled trigger circuits . .. kit-form 10-4530
only $299.95* . . . assembled & calibrated SO-4530, $420.00*.

Our best
scope
...the
dual-trace
10-4510

A precise lab-grade scope with DC-15 MHz bandwidth . . . post-
deflection accelerated CRT for high brightness...1 mV/cm
input sensitivity . . . 45 MHz typical triggering bandwidth . . .
Time base sweep to 100 ns/cm ... vertical delay lines for
complete waveform display ... X-Y capability . .. operates on
any line voltage from 100 to 280 VAC. Kit-form 10-4510 only
$549.95* . . . assembled & calibrated S0-4510, $750.00*.

INSTRUMENTS
ROUNDTABLE

Bob Ashton
Instruments Design Engineer
K9EQB/8

The INSTRUMENTS ROUNDTABLE presents tips from the
Heath technical staff to simplify your measurements.
Many different Heath instruments will be covered in
future issues, often by the engineers who designed
them. Your comments and suggestions are welcome.
The following questions reflect some measurement
problems with oscilloscopes.

Q. How can | make accurate measurements in applica-
tions where the oscilloscope input impedance loads the
circuits under test?

A. Use a low-capacitance scope probe such as the
Heath PKW-101. Be sure to consider the attenuation
factor of the probe when making voltage measure-
ments. Also, remember to compensate the probe for
your scope’s input capacitance to insure accuracy over
the frequency range.

Q. How can | tell if a waveform or a segment of a
waveform is an exact multiple of the power line fre-
quency (60 Hz)?

A. The easiest way to check is to switch your scope’s
trigger select control to the ‘‘line’’ position. If the
waveform or a segment of the waveform stops its hori-
zontal movement across the screen, it is an exact mul-
tiple of the power line frequency.

Q. How can | tell if my transmitter is putting out har-
monics?

A. You can use your scope if the transmitter frequency
does not exceed the useful bandwidth of your scope.
Connect a loop of wire at the end of a probe and place
it near the tank or antenna connection. If the sine
wave pattern displayed has ‘‘wrinkles’ in it, there may
be harmonics present. At slower sweep speeds these

For information on all
the Heath scopes

...send for your free copies of
our latest catalogs. Our '75
Heathit Catalog describes the
world’s largest selection of elec-
tronic kits —including a full
line of lab & service instru-
ments. The latest Heath/Schlum-
berger Assembled Instruments
Catalog features a complete line
of high performance, low cost in-
struments for service and design
applications.

More Details? CHECK—OFF Page 94

wrinkles look like light and dark horizontal lines
Heath Company
Dept. 122-031

through the raster.
HEATH
Schlumberger
Benton Harbor, Michigan 49022
[ Please send the new 1975 Heathkit Catalog.

[J Please send the latest Assembled
Instruments Catalog.

Name.
Address.
City. State Zip

*MAIL ORDER PRICES; F.0.8. FACTORY.

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE
WITHOUT NOTICE.

TE-321
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electronic

for
linear amplifiers

A simple electronic
vox biasing circuit
that lowers quiescent
plate dissipation

of linear power amplifiers

The use and value of an electronic bias
switch has been known for some time,
having been introduced in the popular
ETO Alpha 70/77 linears. Bryant sub-
sequently published an excellent version
of that circuit in QST.! It has signifi-
cant application in two-kilowatt PEP
input class-B and class-AB1 linear ampli-
fiers where, especially in the latter,
nominally two-thirds of the total plate
dissipation is required in the quiescent
state for best linearity.2 This immedi-
ately gives rise to the impact of such a
device as a means of reducing tube
dissipation, the accompanying heat, the
ambient noise, as well as {engthening
tube life and saving some of your power
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Marv Gonsior, W6VFR, 418 E| Adobe Place, Fullerton, California 92635 NN

bias switching

bill. One further consideration is the
possibility of reducing the fan speed, its
resultant noise and power consumption.
Also, the high class-AB1 idling current is
no longer a problem, permitting greater
linearity.

circuit

Basically, the bias switch data and
background were well covered by
Bryant, and served as an excellent basis
for a modified design to fulfill my
particular requirements, which | prefer
to call Electronic Vox Biasing, or as a
friend dubbed it, a Vox Box. That more
accurately describes the action of my
circuit shown in fig. 1. This was, | felt,
necessary because the original circuits
were much too fast, resulting in a very
harsh vox-like action, especially on the
make of the switch, and other operating
time constants, which were far too
short, giving rise to what might be
described as a paper-crunching sound,
especially at the end of a sentence
during ssb operation. For CW break-in
operation, however, it would be very
effective.

The problem centered on how to
siow down an inherently fast circuit due
to the saturation characteristics of the
transistors resulting from the high
current gain of the Darlington configur-
ation. After considerable work an inte-
grator circuit, consisting of C3 and R3,
was finally developed which allowed
for a softer make that provided an
almost indiscernable operation of the
switch. The speed on the make, or ris



table 1. Transistors for the electronic vox biasing circuit.

INPUT 0—{

time of the switch, was changed by a
factor of 20, from 2 to 40 milliseconds.
The decay time of 140 milliseconds is
no problem at all since C2 and R2 may
be easily altered to any reguired time
constant.

it should be recognized that the
quiescent bias voltage itself at point A
in fig. 1 supplies V. to the Darlington
pair. This is the self-bias developed by

current, |,, drawn by the cathode holds
it in operation in its active mode. In my
particular case, the voltage at point A
varies from 55 volts to 0.7 volit (the
Ve(saty)- Depending upon the particular
operating biases and the tube used in
the linear amplifier, the quiescent bias
voltage will vary. Since, for the reasons
stated above, the switch will only oper-
ate when it is installed in the cathode

Vee o-- —':R‘s‘ -~
+50v 100K 'l
|
1

c
- cRz
470 2w
c2

L
2] I
l ov E

POWER AMPLIFIER
CATHODE

QR4 QRS
3 500k g 50k st
14w 9§ low ww

CR{, CR2 » M-P 2800 OR INSI4

TRANSMITTER
—O comMonN

tig. 1. Electronic vox biasing circuit. The transistors used for Q1 and Q2 depend upon the cathode
voltage of the power amplifier tube (see table 1). Adjust C1, R1 for drive level. Switch S1 permits
establishing operating point for class-AB1 amplifiers and is used as operating switch in case of bias

circuit failure,

the cathode current across resistor R5,
which becomes ordinary center-tap bias
on the amplifier. The system operation
becomes apparent as an electronic
normally-open spst relay which removes
the unwanted self-bias in its closed state
with appropriate time constants.

As has been shown, the Darlington
pair has its V¢ supplied by the cathode
voltage in its quiescent mode. The plate

output voltage output voltage

<50 Vdc §0-126 Vdc 50-125 Vdc

output voltage

circuit, for independent test it is neces-
sary to temporarily supply the V..
separately through a 100k limiting resis-
tor, R6, to point A.

Table 1 outlines the various switch-
ing devices which will satisfy the re-
quirements for Q1 and Q2 with Vg0
ratings greater than 100 volts. Further, a
heatsink such as an IERC type UPTO-3
may be added to transistor Q2 which
will considerably extend its 100-watt
power dissipation. The heatsink, used in
combination with the necessary heat-
conducting grease, will satisfy the most
demanding requirement.

Q1 2N5681 (TO-5) 2N3439 (TO-5)
2N 3440 (TO-5)
Q2* 2N5681 (TO-5) 2N3439 (TO-5)
2N 3440 (TO-5)

2N 3439 (TO-5)
2N 3440 (TO-5)
2N6262 (TO-3)
2N6354 (TO-3)
RCA411(TO-3)
DTS423 (TO-3)

The serious designer could consider a
total redesign of the circuit starting with
an op-amp shaper driving a transistor as
a voltage follower, rather than the Dar-
lington configuration. This would pro-

*Use heatsink with TO-5 devices vide complete control of the rise and
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decay times. This will be something for
a future project.

construction

| built my electronic vox biasing
circuit on one-sided, copper-clad Vector
board as shown in fig. 2. It only took a
couple of hours to build, and could be
done in less time if an unclad board

@ @ o 6 & o 0 ¢ @
> e e E )

00,0 -0 50

e re

the electronic vox biasing circuit will
hold |, to its normal switched value of
0.7 volt, i.e., essentially zero biasing. In
the event resistor R5 were to open up,
resistor R4 will prevent the full plate
voltage from appearing on the cathode.
These fail-safe precautions are in order
for obvious reasons and will provide the
user with a reasonable amount of volt-

fig. 2. Construction of the electronic vox biasing circuit built by WEVFR. Although copper-clad
perf board is shown here, a ground plane is not necessary, and since parts placement is noncritical

point-to-point wiring is satisfactory.

were used since a good ground plane is
apparently not required. Parts location
is very noncritical and no problems were
encountered with any instability, etcet-
era. Switch S1 may be a miniature relay,
as | used, or a simple spdt toggle switch
to short the bias switch to set the
proper operating quiescent current, |y,
or to eliminate the switch in case of an
open-type failure.

In the case of a shorting-type failure,
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age and dissipation security, since the
total |, flows through transistor Q2
along with the aforementioned high
voltage risk.

Fig. 4 depicts the switch operation at
a half-second sweep speed, with a male
voice saying, ‘‘one, two, three, four.”
Fig. 5, at the same sweep speed, depicts
the word, “four.” As may be seen, the
switching speed looks much like conven-
tional CW keying time constants.
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fig. 3. Typical application for the electronic
bias-switching circuit, In rf power amplifiers
using directly-heated tubes (such as the
3-500Z), the cathode output of the bias-
switching circuit is connected to the center-
tap of the filament transformer.

INPUT

GND

A few words are in order regarding
the time constants. Resistor R2, in
combination with C2, basically estab-
lishes the decay time of the switch with
some interaction with the make time.
Capacitor C3 in combination with R3
affects the make and the break, while
the combination of R1 and C1 establishes
the keying sensitivity and the hold time.
These should be set for the reliable
operation of the switch at the highest
frequency of operation and at the low-
est anticipated power level.

fig. 4. Oscilloscope display of electronic
vox biasing circuit voltage output with
male voice saying, *'1, 2, 3, 4. Sweep
speed is 0.5 second.

A dc-coupled scope is highly recom-
mended for adjustment for all time
constants, bearing in mind that the
current gains of the semiconductors and
variations in component values will alter
the result to some degree. All of my
timing measurements were made on a
H-P 1220A oscilloscope. At 14 MHz,
the keyer will reliably turn on complete-
ly at 0.5 volt rms as indicated on the
output meter of a Measurements Cor-
poration model 65B signal generator
and verified with the oscilloscope.

The results of numerous on-the-air
tests, both under local and skip condi-

+55 vDC

fig. 5. Oscilloscope display of electronic vox
biasing circuit voltage output with male voice
saying, ‘“four.’’ Sweep speed is 0.5 second.

tions, indicate little or no perceptible
switching action, and a 32°F tempera-
ture reduction in the outlet air tempera-
ture of my linear amplifier. This, at 55
cfm air flow, calculates to a 520 watt
average power reduction, a well worth-
while improvement by any criteria.

references
1. J.A. Bryant, WAUX, "Electronic Bias
Switching for RF Power Amplifiers,” QST,
May, 1974, page 36.
2. Linear Amplifier and SSB Service Bulletin
12, Eimac, San Carlos, California, 1966.
ham radio
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low-power

dc-dc

A simple
transformerless

dc-dc converter circuit
which may be used
for those applications
where you need

a separate

low-current supply
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converter

Gail A. Graham, WBMLY, 1003 Wade Street NE, Albuquerque, New Mexico Il

When designing electronic systems
around ac power, an additional supply
voltage seldom represents any probiem.
For low power an additional rectifier
and/or regulator will often suffice, and
worst case means the addition of a small
transformer. When mobile operation is
considered the problem becomes more
difficult. If the requirement is for a
voltage of the same polarity and lower
than that of the automobile battery,
then a simple voltage regulator will do
the job. However, if you need a voltage
that is higher or of opposite polarity
than the vehicle battery, then something
more elaborate is indicated. Occasional-
ly it is possible to obtain power from an
existing converter and suitably regulate
it, but with more and more equipment
being designed for direct 12-volt opera-
tion this option is fast disappearing.

The transformerless dc-dc converter
described here may be adapted to a
variety of low-power applications re-
quiring voltages either higher or of
opposite polarity than the vehicle bat-
tery. This power supply may also find
some application as an on-card supply in
fixed installations. As a negative voltage
supply it may be used to power linear
ICs such as operational amplifiers. By
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fig. 1. Low-power dc-dc converter may be
used to supply negative voltages (A) or posi-
tive voltages of greater value than the input
(8). For positive-ground systems, allow the
ground shown in these circuits to float.
Voltage-current capabilities of these circuits
are listed in table 1, All diodes are 1N914,
1N4148 or equivalent.

using the vehicle battery as the positive
supply and the dec-dc converter for the
negative supply, signals may be refer-
enced to the vehicle ground. This is very

fig. 2. Voltage output from
the positive voltage booster
(fig. 1B) may be increased by
the use of voltage multipliers
as shown here. Diodes are
1N914, 1N4148 or equivalent.

convenient, especially in control appli-
cations. As a voltage booster supplying
voltage of the same polarity but of a
higher potential it provides a convenient
source for such things as trickle charging
12-volt nickel-cadmium batteries.

The basic negative converter is shown
in fig. 1A and the positive booster
shown in fig. 1B. Fig. 2 shows how
additional diode-capacitor voltage-
doubler sections may be added to in-
crease the voltage output of the positive
voltage booster (at the expense of avail-
able current). The same principle may
also be applied to the circuit of fig. 1A
to produce negative voltages of higher
potential. Although all the schematics
indicate a negative-ground input power
source, positive-ground input may be
used by grounding the positive input to
U1 and floating the ground shown in
fig. 1 and 2.

operation

Operation of the dc-dc converter is
straight forward. U1 is a 555 timer IC
operated as a free-running square-wave
oscillator. The 555 makes an ideal oscii-
lator for this application as it requires
only three external components for '
oscillation and the output has the
ability to source and sink up to 200 mA
without additional buffering. The fre-
quency of operation is determined by
R1, R2 and C2 (with the values shown
it is approximately 6 kHz). Capacitor
C1 is used to reduce the amount of
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6-kHz signal radiated through the input
power lines.

Since the switching times of the 565
IC are quite fast, this 6-kHz signal
generates harmonics up into the higher

necessary to insert small (100-uH) rf
chokes in the power leads to further
reduce these harmonics.

The 6-kHz output at pin 3 of U1 is
capacitive coupled by capacitor C3 toa

tabie 1. Voltage-current capabilities of the dc-dc converter shown

For circuit of fig. 1B, add input voltage to output

voltage (i.e., S-volt input with no load, E output = 5 + 3.8 =

in fig. 1.
8.8 volits).

Input =5 Vdc Input =6 Vdc
output output
3.8V, 0 mA 4.8V, 0mA
2.2V, 1 mA 3.2v, 2mA
2.1V,2 mA 3.0v, 4mA
2.0V, 3 mA 2.9V, 6mA
1.9v,4 mA 2.7V, 8 mA
1.9V, 5 mA 1.5V, 10 mA
1.8V, 6 mA
0.6V, 7 mA

Input =9 Vdc  Input = 12 Vdc
output output
7.7V, O0mA 8.9V, 2mA
6.2V, 1mA 8.4V, 10 mA
6.1V, 2mA 8.1V, 15 mA
6.0V, 4 mA 7.9V, 20 mA
5.9V, 6 mA 6.7V, 30 mA
5.7V, 8 mA 6.1V, 40 mA
5.6V, 10 mA 5.7V, 50 mA
5.3V, 15 mA 5.5V, 60 mA
5.0V, 18 mA 5.0V, 70 mA
4.2V,20 mA 4.6V, 80 mA*

4,0V, 90 mA*

*Current exceeds rating of recommended diodes.

high-frequency bands and may be heard
on a communications receiver if the
switching transients are not filtered. If
the dc-dc converter is operated as part
of a high-frequency receiver, it may be

| wish | could establish a single transmission
for almost three minutes with you.”
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rectifier circuit and filtered. The output
filter capacitor, C4, may be increased
above the 10 uF value shown if a low
ripple content is essential. However, for
operating an op-amp or two the amount
of ripple with the circuit as shown is not
objectional for most simple applica-
tions. Voltage-current capabilities for
various voltage inputs are listed in table 1.

construction

Construction of the dc-dc converter
is not critical although capacitor C1
should be as close as possible to U1 to
reduce radiation of the 6-kHz harmon-
ics. As it is anticipated that the con-
verter will probably be incorporated as
part of another circuit board, no PC
layout is shown. For prototype applica-
tions, however, it may be convenient to
build up a few on small PC boards (the
supply shown in fig. 1A will fit with
room to spare on a PC board 3/4-inch
wide by 1%-inch long (19x38mm).

ham radio



144 MAz
220 MHz

Why make do with a converted Mark Il Gizwachi when you
can get a complete repeater designed for Hams by Hams,
AT A PRICE YOU CAN AFFORD. The RPT 144 and RPT 220
are self-contained—all solid state machines. Conservative-
ly rated, high quality, components deliver EXCELLENT
RELIABILITY. Careful consideration has been given to
both interfacing and control flexibility.

Factory wired and tested $595.95
Kits available Write for details

H “f engineering

‘ — DIV. of BROWNIAN ELECTRONICS CORP. —
320 WATER ST. P.O. BOX 1921 BINGHAMTON, NY 13902 607-723-9574

wt wowon
master charge
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brass pounding on wheels

The saga of Old 1401 — first radio communications

from the rolling White House, the presidential train

Many of the operating stories we read in
the amateur publications are about sea-
going brasspounders. This one is about a
brass pounder who rode the rails. Back in
the summer of 1942, | was working my
shift at WAR in Washington when an
officer walked up behind me and tapped
me on the shoulder. He told me to go
pack my clothes for a trip to a warm
climate. That was how | started as the
first CW operator at the White House.

| learned that the White House had a
Signal Corps detachment that now had
the task of providing communications on
a continuous basis between the Presi-
dential Train and the White House. |
believe this was the first time such a thing
had been attempted in the United States.
The Washington end was to be handled
by the big War Department communica-
tions center, WAR; the remote end by the
train plus relays, when necessary, from
local stations along the way.

My first trip on the communications
car, Old 1401, was the second trial run
for the car. On this trip | went with the
detachment commander, Col. Beasley; a
radio operator recently made a Lieu-
tenant, Lt. Greer; a civilian engineer from
the War Department named Jack Kelle-
her; a radio maintenance man named
John J. Moran; and a Secret Service man
named George J. McNally. It is interesting
to note that all of us were amateur radio
operators. We went from Washington,
D.C. to New Orleans and returned with
our car in a regular passenger train,
coupled between two baggage cars.

Old 1401 was a combine car. That is,
she was half baggage and half passenger.
She had been built for the Baltimore and
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Charles W. Clemens, Jr., K6QD, 9971 Deerhaven Drive, Santa Ana, California 92705

Ohio Railroad in 1914. At the time | first
met her, all identification on her sides
had been painted out. Her number was
her only identification, and it was painted
in beautiful gilt over the entrance at the
passenger end.

Inside, a couple of front seats had
been removed and an operating table
installed in their place. One operating
position was located on each side of the
aisle between the seats. Each position had
a Super Pro receiver and a BC-342.

The BC-342 was a new model at that
time, designed for use in tanks and other
rough riding vehicles. This receiver was
installed on shock mounts, but my first trip
proved that the best way to mount
equipment on the train was to bolt it
down solidly. Installed in this manner,
the whole car moved as one unit and the



receivers worked beautifully. There was,
however, a modulation on the received
signals imparted by the train’s vibration.
But this was better than having the tubes
jump out of their sockets — which they
frequently did when the equipment was
on shock mounts {the tube clamp was not
yet in common use).

Telegraph lines alongside the tracks
provided a lot of clicks that made it
difficult to copy poor signals. However,
we didn't have too much trouble with
this problem except in the Southwest.
The transmitter was a BC-447, running
about 300 watts.

The clearance requirements for rail-
road cars prohibited using a real antenna.
Ours was a wire inside an insulating tube
mounted on standoffs about six inches
above the metal roof of the car. This was
later changed to a copper tube, the same
size as the insulating tube, with much
better results. Qur frequency complement
ran from 3 MHz to 17 MHz.

| was supposed to contact a number of
Army stations along the way, none of
them more than a couple of hundred
miles from our route. As might be expec-
ted, results were poor and it was decided
to contact WAR in Washington direct.
Successful contacts were made from New
Orleans and on the way home. The only
real difficulty came when we were close
to Washington. At that time, it was
difficult to receive WAR on any frequen-
cy. Overall, however, our results were
encouraging and we were assigned the
task of accompanying President Roose-
velt on his swing around the country
visiting military bases and aircraft plants.

To my knowledge, this big trip was the
first time continuous communications
had ever been attempted between the
presidential train and Washington. We
contacted WAR in the eastern half of the
country and WVY (San Francisco} or
WVD (Seattle) in the western half. Re-
sults were excellent. In fact, our volume
of traffic was so high that it was neces-
sary to pick up an additional message
clerk in Seattle, our first major stop, to
handle the paper work.

To make a long story quite short, |

worked six years on the Presidential
Train, traveling with Presidents Roosevelt
and Truman in the United States, Canada
and Mexico. We logged well over a hun-
dred thousand miles.

Equipment and facilities were im-
proved over those years, and when | left
Old 1401 in 1948, the car had a small
operating room, a code center, a small
bunk room with four bunks, a lounge
room, and the baggage haif of the car
packed with equipment. We had two
BC-339 transmitters for our message traf-
fic. These were fixed station Federal jobs
that loafed along at 1500 watts in radio-
teletype service and could easily run 3 kW
on CW.

A single BC-610, a 500 watt a-m
transmitter, was available for occasional
broadcast services. We also had a 250-
watt Motorola fm transmitter for guard
radio service. On the receive side, we had
the two BC342s | mentioned earlier,
two Super Pros, a big Navy receiver
whose type number | can't recall, two
Western Electric CV-31 teletype con-
verters and a single teleprinter.

We also had a telephone switchboard
that provided service throughout the
train. The telephone cable permitted us
to provide music throughout the train
and intercom service, too, if it were
desired.

Power was provided by two 25-kW
diesel generators. Only one of these was
required, and we switched them every 24
hours. We also had two 100-amp battery
chargers to charge the train’s batteries
when we were parked away from railroad
terminal facilities, and two converters to
provide ac power from the batteries to
run our receivers in standby.

Today, the train is no more. O/d 1401
has been retired and the President’s car —
Ferdinand Magellan — is gone, too. The
small detachment | knew has grown to
the White House Communications Agen-
cy. Their responsibilities have grown a
great many times over. But I'll bet they
aren’t having any more fun working
assignments today than | did when O/d
7401 was my home on wheels.

ham radio
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impedance bridges

Dear HR:
| noted the two items on noise

bridges in the May, 1974, issue and
perhaps my experiences with the two
bridges might be useful. First, regarding
WB2EGZ's bridge (December, 1970) |
had the same problem, i.e. insufficient
gain. | solved this by the use of two
stages of amplification using the high
beta RCA transistor 40245 before going
into the balun transformer. This yields a
very simple circuit and only a 5 mA
drain on the battery, an important point
because when making measurements the
unit is often run for long periods. Since
this bridge measures only the parallel
equivalent resistance of the load, the
presence of a significant amount of
reactance greatly reduces the depth of
the null.

The bridge design presented in the
January, 1973, issue does measure reac-
tance and consequently the depth of
nulls within its range of reactance tun-
ing can be as deep as those obtained
with pure resistances. However, | found
that the plus/minus 70-pF range for
reactance to be inadequate. An exami-
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nation of the possible capacitive or
inductive components encountered
around a 2:1 vswr circle on a 50-ohm
Smith chart indicates, for example, that if
Rseries = 58.8 ohms and X,qpjes = £38
ohms, the parallel equivalents are R, =
83.3 ohms and X, = 129 ohms. This
translates into a Cp of +324 pF at 3.8
MHz or *88.2 pF at 14 MHz. The
consequence is that a bridge capable of
reading 70 pF can only yield informa-
tion about an antenna on these bands
whose vswr is already pretty good. |
changed this bridge to use a 365-pF
variable (Radio Shack has a small one
for $1.95). The 68-pF fixed capacitor
then has to be changed to 180 pF.
Furthermore, | brought out terminals
from these capacitors so that | can add
further fixed capacitors as needed.

One point needs emphasis when
working with these bridges and Smith
charts: these particular bridges read out
the parallel equivalents of resistance and
reactance, while the Smith chart is
designed for the series equivalents. The
following series-parallel transformation
equations should be kept handy:

- Rgzxp

RpXp?
*ORp2 4 X2

S
Rp2 + X2




It can also be shown that:

Rp _Xs _
Xp R -
One further comment: While the R,
calibration holds pretty well from 3.6 tc
30 MHz (paying careful attention to
strays), the C, calibration rotates to-
wards the inductive direction by about
20 pF at 30 MHz for Ry, values between
35 and 200 ohms, more so for values
under 35 ohms. If the experimenter is
using this bridge at 30 MHz or higher it
is important that he calibrate the bridge
for these frequencies. | found that a
calibration made at 3.5 MHz holds
pretty well through the 21-MHz band.
Provided one knows the character-
istics of the coax line (characteristic
impedance, velocity factor, attenuation
and electrical length) with this bridge
and a Smith chart one can measure the
characteristics of an antenna at the
shack coax terminal. It is not necessary
that the line be an exact half-wave
multiple. The assumption that the load
characteristics are faithfully represented
at the end of a multiple of a half-
wavelength transmission line is true only
at the exact frequency for which the
line is a halif-wave multiple (see April,
1974, QST article by W2DU). Usually
we are interested in what an antenna is
doing over part or all of an amateur
band and it is important to realize that
for frequencies other than the exact
half-wave multiple the load is no longer
faithfully represented. The error becomes
increasingly significant with increasing
VSWr.

Q

Forrest Gehrke, K2BT
Mt. Lakes, New Jersey

ac current monitor

Dear HR:

The ham notebook section of the
January, 1974, issue described a line
voltage manitor that is very similar to
one | have been using for about four

years. The differences are slight, but my
circuit has fewer components than
WABVFK’s version. | didn’t feel that
the bridge rectifier and filter capacitor
were required. If you are willing to
accept only a littie more non-linearity, a
half-wave rectifier with bypass capac-
itors connected across the diodes and
the input are all that is required. Rather
than one expensive zener diode, | used
three zeners from my junk box which
added up to the voltage | needed.

A variable transformer in the ac
power to my bench is used to check the
performance of various types of equip-
ment for over and under-voltage, and to
compensate for line-voltage variations.

1

VOLTAGE
10 AMP MONITOR

VARIAC
HO VAC
TP
TP2

fig. 1. Ac current monitor uses high-current
2.5-volt filament transformer. One amp
through 2.5-volt winding yields 11-Vac be-
tween TP1 and TP2.

17 VAC

[

A 2.5-volt, 10-amp transformer in the
circuit (see fig. 1) is used to provide a
readout of ac current on a voltmeter
connected across TP1 and TP2. Each
ampere of ac current passing through
the 2.5-volt winding develops 0.25 volt
across the winding — this is transformed
to 11 Vac at TP1 and TP2 (1 amp = 11
Vac, 2 amps = 22 Vac, etc.). Any
low-voltage, high-current transformer
can be used in this application, but the
2.5-volt,10-amp unit is ideal because the
transformed voltage is easily inter-
polated into current (1 voit = 100 mA

ac current).
E.G. Sullivant, Jr., WBSMAP
Shreveport, Louisiana
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increased flexibility
for the memory keyer

In a recent article WBOFHC de-
scribed the construction of a two mem-
ory electronic keyer.* After using this
unit on the air for several weeks, |
decided to expand the keyer’s capabil-
ity, permitting greater operating flexi-
bility during contests.

As a first step, | wanted a self-
contained keying monitor, particularly
for initial off-the-air programming. A
simple but effective circuit is shown in
fig. 1. The circuit uses half of a 7413
dual NAND Schmitt trigger. A minia-
ture 500-ohm pot is used for the tone
control, while the inexpensive 8-ohm
speaker was salvaged from an old tran-
sistor radio. The monitor can be switch-
ed out of the circuit when not in use.

Many times during a contest, espe-
cially during low activity periods, a
message, such as a CQ, is to be repeated
a number of times without having to
manually recycle the memory each
time. A simple solution is to install a
spst toggle switch in parallel with S1 of
the original circuit. In my particular
case, a CQ without the AR K ending
was desired to nearly fill the 256-bit
memory capacity. During programming
a stop-watch was used to note the
elapsed time of the memory cycle. By
careful spacing of the message CQ CQ
DX TEST DE K3NEZ K3NEZ, the

*Michael Gordon, WB9FHC, “Electronic Key-
er with Random-Access Memory,’” ham radio,
October, 1973, page 6.
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entire memory can then be filled with-
out any appreciable pause at the end. If
the message is to be sent three times,
the toggle switch is closed and then
opened just after the desired message
starts to repeat for the third time. The
AR K ending is then sent manually with
the paddle after the callsign has been
sent by the memory.

Since it was desired to add a third,
and possibly fourth, 256-bit memory to
the keyer, it became apparent that the
use of a single rotary switch for select-
ing the memory was not efficient. The
circuit of fig. 2, when added to the
original circuit, permits the operator to
simultaneously select the desired
memory and cycle the four-bit counters.

Although three memory units are
shown, additional units are easily paral-
leled, as the circuit is straightforward. A
LED indicator is provided for each
message. Note that the part of the
original circuit from Q of 7473C is
omitted. For example, to read or write
from memory A, simply depress the
corresponding switch; otherwise, opera-
tion is the same as described in the
original article.

Howard M. Berlin, K3NEZ

500 47

W

70
7402¢

oUTPUT 12

2| 7413

+]
~5 puF
:7[ 845

OHMS

fig. 1. Simple keying monitor for
the random-access memory keyer. +5v
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hi-fi interference

An excellent article on audio-
frequency interference in a recent issue
of Radio Communications discussed
problems which are not mentioned in
our usual Handbooks.

A simple LC filter was first tried on
the bench to keep rf out of the coaxial
lead to the audio amplifier, particularly
from a record player. The coil turned
out to be resonant, so it was not reliable
at widely varying frequencies. The
capacitor alone, to ground, was usually
better. When tried in a Garrard record
player, however, which has unshielded
pick-up leads connected to phono jacks,
no improvement was noted.

The rash of hi-fi complaints here
results from unidentified CB as well as
my own transmissions. The greatest
problems were from Garrard players,
but to a lesser extent from a Wollensak-
3M cartridge player. When all input and
output coaxial lines were removed the

TO 74020

cuit allows additional
256-bit memory ICs to be
added to the memory
keyer. An LED indicator is
provided for each message.

fm broadcast receiver played without
interference, but one a-m tuner had
many signal peaks in its tuning range.

In addition to bypassing audio-
amplifier base-emitter junctions with
rather large capacitors (1000 pF up), |
hope to try the recommended ferrite
beads, and to develop lowpass filters to
plug into the coaxial input and output
lines without creating unacceptable loss
of high-frequency audio.

Radio Shack tells me that several
manufacturers have produced filters
which can be inserted in the audio leads
from record-players and tape-players to
prevent rf pick-up from reaching the
audio transistors in the amplifier. These
filters are seldom known even to the
hi-fi departments of stores, but are
available upon request, much as high-
pass TVI filters have been available to
those who know about them and are
familiar with this method of complying
with the FCC regulations.

Bili Conkfin, K6KA
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uhf converter
and preamplifier

Hamtronics, Inc., well known for its
vhf preamps, receivers and scanners, is
moving into the uhf field with two new
products. The first is a uhf converter
kit, shown above, which operates on the
432- to 450-MHz amateur band or on
the rapidly growing 450-470 MHz pub-
lic safety band. The converter is con-
structed on a 3x4-inch G-10 board and
features a low-noise jfet, high-quality,
milled variable capacitors, integral coax
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connectors, and low current 12-volt
operation.

The converter has one built-in oscilla-
or, and an adapter is available for six
additional frequencies for channelized
fm operation. It can be built to output
on the popular two-meter fm band or 6
meters, 10 meters, commercial bands,
etc. Price for the kit is $20, which
includes domestic shipping. Add 80¢ for
air mail if desired. Crystals are available
for any frequency scheme at $5.50.

The second new uhf product is a
low-noise preamp kit for 432-450-470
MHz. This unit has features similar to
those of the converter. Price is $15 for
the kit or $25 wired, including domestic
shipping. Add 60¢ for air mail if desired.
For more information or to order, write
to Hamtronics, Inc., 182 Belmont Road,
Rochester, New York 14612.

how to troubleshoot
and repair
test equipment

“Cure your own equipment’’ is the
watchword of this brand-new volume,
written by Mannie Horowitz, one of the
top designers of electronic test equip-
ment. Any competent amateur should
be able to repair his own equipment,
and it's easier than ever before with this
new one-of-kind book! It's jam-packed
with practical, ready-to-use data on the
repair of power supplies, multimeters,
oscilloscopes, audio and rf signal genera-
tors, sweep generators and tube and
semiconductor testers. No complex
math or circuit theory is included — this
is not a book that requires study, but
one that can be used from the very
minute it’s opened. With the complete,
simplified theory that is presented, read-
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ers with even modest electronic back-
grounds will understand equipment as
never before, and get more out of using
it as well.

For each piece of equipment there is
a clear, illustrated explanation of the
basic circuits it contains. There’s also a
complete trouble analysis of each cir-
cuit, telling what can go wrong and
what the probability of it is. Next
comes an explanation of how the basic
circuits are integrated into a complete
circuit by the switching circuitry. Then,
test procedures for an actual example
are presented. Published by Tab Books,
252 pages, soft bound, $6.95 from Ham
Radio Books, Greenville, New Hamp-
shire 03048.

high-precision
trimmer capacitor

A new type of miniature trimmer
capacitor claimed to give outstandingly
linear response (better than 2%, with no
local reversals of capacitance) has been
announced by Jackson Brothers of Eng-
land. The Trimline capacitor is a tubular
design 5-mm in diameter and 18-mm
long. Its contant length simplifies layout
planning. Minimum capacitance is below
0.5 pF and maximum is above 5 pF.
Adjustment is by screwdriver slot, with
ten turns between minimum and maxi-
mum to permit very fine setting.

Unlike most tubular trimmers, the
Trimline employs air as the dielectric,
and the moving element does not rotate.
This avoids eccentricity and deviations
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DATA SHEETS
WITH EVERY ITEM
739/749 ICWITH |
EVERY $10 ORDER

e REDUCE YOUR PROJECT COSTS
e MONEY-BACK GUARANTEE
e 24-HOUR SHIPMENT

e ALL TESTED AND GUARANTEED

® TRANSISTORS (NPN):

2N3563 TYPE RF Amp & Osc to 1 GHz (pl.2N918) 6/$1.00
2N3565 TYPE Gen. Purpose High Gain (T0-92/106) 6/$1.00
2N3567 TYPE High-Current Amplifier/Sw 500 mA 4/$1.00
2N3866 TYPE RF Pwr Amp 1-2W @ 100-600 MHz $1.50

2N3903 TYPE GP Amp & Sw to 100 mA and 30 MHz 6/$1.00
2N3904 TYPE GP Amp & Sw to 100 mA (T0-92/106) 5/$1.00

2N3919 TYPE RF Pwr Amp 3-5W @ 3-30 MHz $3.00
2N4274 TYPE Ultra-High Speed Switch 12 ns 4/$1.00
MPS6515 TYPE High-Gain Amplifier hgg 250 3/$1.00
Assort. NPN GP TYPES, 2N 3565, 2N3641, etc. (15) $2.00
2N3638 TYPE (PNP) GP Amp & Sw 10 300 mA 4/81.00
2N4249 TYPE (PNP) Low-Noise Amp 1 A to 50 mA 4/$1.00
FET's:
N-CHANNEL (LOW-NOISE)
2N4091 TYPE RF Amp & Switch (TO-18/106) 3/$1.00
2N4416 TYPE RF Amplitier to 450 MHz (TO-72) 2/$1.00
2N5163 TYPE Gen. Purpose Amp & Sw (T0-106) 3/81.00
2N5486 TYPE RF Amp 10 450 MHz (plastic 2N4416) 3/81.00
E100 TYPE Low Cost Audio Amplifier 4/81 00
ITE4868 TYPE Ultra Low Noise Audio Amp 2/$1.00
TIS74 TYPE High-Speed Switch 40¢2 3/$1.00
Assort. RF & GP FET's, 2N5163, 2N5486, etc (8) $2.00
P.CHANNEL

2N4360 TYPE Gen. Purpose Amp & Sw (T0-106) 3/$1.00
E175 TYPE High speed Switch 125¢2 (TO-106) 3/$1.00

MARCH SPECIALS:

2N2222 or 2N2222A NPN TRANSISTOR GP Amp & Switch  5/§1.00
2N3569 TYPE NPN TRANSISTOR GP Amp & Switch 4/81.00

741 Freq. Compensated Op Amp (DIP/TO 5/MINI-DIP) 3/81.00
2N3906 TYPE PNP TRANSISTOR GP Amp & Switch 5/81.00
MM5316 Digital Alarm Clock-Snooze/Alarm/Timer

Hrs, Mins, Secs, 4 or 6 Digit — with Specs/Schematics $795

MM5736 6 Digit 4 Functian Calculator 18 PIN DIP $3.95
LINEAR IC's:

308 Micro-Power Op Amp (TO-5/MINI-DIP) $1.00
309K Voltage Regulator 5V @1 A (TO-3) $1.50
324 Quad 741 Op Amp, Compensated (DIP) $190
380 2 5 Wart Audio Amplifier 34 dB (DIP) $1.29
555X Timer 1 us-1 hr, Dif. pinout from 555 (DIP) S 85
709 Popular Op Amp (DIP/TO-5) $.29
723 Voltage Regulator 330 V @ 1.250mA (DIP/TO-5) $ 58
739 Dual Low-Noise Audio Preamp/Op Amp (DIP) $1.00
1458 Dual 741 Op Amp (MINI-DIP) $ 65
2556 Dual 555 Timer 1 psec to 1 hour (DIP) $1.55
DIODES:

IN3600 TYPE Hi-Speed Sw 75 V/200 mA 6/$1.00
IN3893 TYPE RECTIFIER Stud Mount 400 V/12 A 2/81.00
IN914 or IN4148 TYPE Gen. Purp. 100V/10mA 10/81 00
IN749 ZENER 4.3 Volt (+10%) 400 mW 4/$1.00
IN753 ZENER 6.2 Volt (+10%) 400 mW 4/$1.00
IN755 ZENER 7.5 Volt (+10%) 400 mW 4/$1.00
IN757 ZENER 9.1 Volt (+10%) 400 mW 4/81.00
IN758 ZENER 10 Volt (+10%) 400 mW 4/$1.00
IN965 ZENER 15  Volt (+10%) 400 mW 4/$1 00
IN968 ZENER 20 Volt (+10%) 400 mW 4/$1.00

D5 VARACTOR 550 W Output @ 30 250 MHz, 7-70 pF $5.00
F7 VARACTOR 1.3 W Output @ 100-500 MHz, 530 pF $1.00

*MAIL NOW! FREE DATA SHEETS supplied with every item from

this ad FREE 739 or 749 Low Noise Dual Op Amp included ($1 00
value) with every order of $10 or more, postmarked prior to 4/30/75
ORDER TODAY All items subject to prior sale and prices subject 10
change without notice

WRITE FOR FREE CATALOG offering hundreds of semiconductors
not listed here Send 10¢ stamp

TERMS. All orders must be prepad We pay postage $1 00 handling
charge on orders under $10. Calit residents add 6% sales tax

ADVA.......

BOX 4181-A, WOODSIDE, CA 94062
Tel. (415) 851-0455
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YOU WOULDN'T
START A LOG
IN MARCH

RIGHT NOW
is the time to order your

callbook

Don’t wait until 1975 is half over. Get
your new Callbooks now and have a full
year of the most up-to-date QSL informa-
tion available anywhere.

The new 1975 U. S. Callbook will have
over 300,000 W & K listings. It will have
calls, license classes, names and addresses
plus the many valuable back-up charts and
references Kou have come to expect from
the Callbook.

Specialize in DX? Then i{ou're looking for
the new, larger than ever 1975 Foreign Call-
book with over 225,000 calls, names and
addresses of amateurs outside of the USA.

Foreign Radio
Amateur Callbook
DX Listings
$11.95

with

3 Service Editions
$17.95

United States
Callbook
All W & K Listings
$12.95
with
3 Service Editions
$18.95
Order from your favorite electronics deal-
er or direct from the publisher. All direct

orders add 75¢ shipping and handling per
Callbook.

¢OR RADID AMATEUR
wm:‘iﬁ_E ¢ Ca“bﬂokmc_
HWUR! & . E 925 Sherwood Drive
BROC Dept E ke Bluff, I, 60044
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from linear response associated with
designs based on a rotating piston. Here
the stationary element is a small piston
and the moving element is a coaxial
cylindrical sleeve. Both are made of
silver-plated brass. The sleeve is moved
axially by a lead-screw engaging a
threaded collet inside it; it is precisely
located and guided by a fixed outer
glass sleeve, and by two lugs in its tail
which run in fixed longitudinal slots.

At both ends of the travel a slipping-
clutch mechanism — a patented feature
— prevents accidental damage being
caused by over-adjustment. At maximum
capacitance a Teflon stop prevents elec-
trical shorting. Electrical losses are low
(Q factor greater than 1000 at 20 MHz),
and the capacitor has an expected life of
over 10,000 adjustment cycles. For
more information, write to Jackson
Brothers’ agent, M. Swedgal, 258 Broad-
way, New York, New York 10007, or
use check-off on page 94.

tool catalog

A free tool catalog describing over
2500 individual items is offered by
Jensen Tools and Alloys. “Tools for
Electronic Assembly and Precision
Mechanics” is a 112-page handbook of
particular interest to electronic techni-
cians, radio amateurs and engineers.

Section headings include screw-
drivers, wrenches, pliers, tweezers, files,
shears, knives, microtools, relay tools,
power tools, metalworking tools, wire
strippers, soldering equipment, test
equipment, engineering and drafting
supplies and electronic chemicals. New
sections include metric tools, books and
wire-wrapping tools.

Another important feature of the
catalog is the inclusion of four pages of
technical data on tool selection. Known
as “Jensen Tool Tips,"” these pages
include sections on screwdriver selec-
tion, machine screw data, tool materials,

More Details? CHECK—OFF Page 94



plier facts, metal conductivity, color
coding, wire and insulation data, solder-
ability of metals, temperature conver-
sion, drill sizes, metal gauges, metric
conversion and safety. Five pages of
“tool terms’’ are also included.

A free copy of the Jensen catalog
may be obtained by writing to Jensen
Tools and Alloys, 4117 North 44th
Street, Phoenix, Arizona 85018, or by
using check-off on page 94.

diode applications

Diodes are the simplest yet most
versatile devices found in electronic
circuits. Typical applications range from
power supplies to waveform converters,
logic elements, temperature-
compensating devices, regulators and
signal detectors. This new book by
Courtney Hall, WABSNZ, surveys these
and many other important uses for
diodes.

In a clear, readable presentation, the
book begins with basic information
about diode properties and how diodes
work. Vacuum-tube diodes and recti-
fiers, semiconductor diodes and diode
reverse recovery time are other topics
covered in Chapter 1. Chapter 2 dis-
cusses rectifier power-supply circuits.
Half-wave power supplies, full-wave
rectifier circuits, voltage-doubler cir-
cuits, transformer ratings and more are
explained in depth.

The next chapter covers circuits for
ordinary diodes. Beginning with logical
OR and AND circuits, it covers the ideal
diode, diode gate circuits, flip-flop pre-
set circuits and diodes for meter protec-
tion. Another chapter is devoted to
zener diodes. Two chapters are set aside
for the newer diode types such as LEDs,
tunnel diodes, varactors and semi-
conductor lasers.

Soft cover, 96 pages, $3.50 from HR
Books, Greenville, New Hampshire
03048.

More Details? CHECK—OFF Page 94

/NEW ITEMS

Sperry SP-332 contains
two 7 seﬁment readouts,
.330 high, side by side
fayout, biack glass face,
orange characters with
decimal. 34 in. square.
W/spacs.

$3.50 each, 3 for $10.00

RED NYLON CABLE TIES
BALL-BEAD TYPE — 41, LONG
Price Is 70 for $1.00 ppd.

PRINTED CIRCUIT BOARD MATERIAL — ALL
G10 — Direct from the factory mfg. by West-
ir}’ghousg All board is 1/16” with 2 oz. copger

6” x 97 ;2 7.2)
127 x 127
All ppd. U.S.A.

SP2) PIN SOCKET — SNAP-IN MINIA-
VN \ TURE for P.C. Board M
<= for $1.00 ppd.

ALUMINUM HEAT SINK
Very nice American made
heat sink. 1/16 inch thick
and agprox dimensions are
17 x 1”7 x 17 high with an
%4 inch hole in the center.

Price is a jow 35¢ each or

3 for $1.00 ppd.

COOL 30-0-30 V - 2.5 AMP SHIELDED TRANS-
FORMER — NEW — AMERICAN MADE YES
— 3 pound with 13,” deep core vertical end
bell mount. 214” w. x 37 h. x 31” deep,
with 6.3 V - 1A winding. $4.85 ppd.

‘11/4 ilr_u:h (.nlnlﬂtturci allllgnd

or clips. Bright vinyl re

gﬁ oi' ‘b‘I’ack insulator. Nickle
plated.

9 for $1.00

3 inch 4 ohm VC Square frame
with 4 mounting holes.
$1.20 each ppd.

VERTICAL MOUNT PC BOARD
POTENTIOMETERS
American made (CRL) high quality
pots. Available in the following 5
sizes: 750, 1500, 25,000, 50,000, ;'3,;;,’-../
100,000 ohms. Z
Price Is 5 for $1.00 ppd.

IDEAL FOR 2M P.S. — Transformer, 115 VAC
primary, 18 volt, 5 amp c¢cs or 7 amp inter-
mittent duty secondary $6.00 ea. ppd.

PL-55 TYPE PHONE JACKS
ngh quality American made
jacks. 34 inch mounting
with hex nut. Extends 117
behind the panel.

Price: 50¢ each or
3 for $1.25 ppd.

.= /‘,...m
P8

SEND STAMP FOR BARGIN LIST
Pa. residents add 69, State sales tax
ALL ITEMS PPD. USA

Canadian orders for less than $5.00 add $1.00

' to cover additional postage costs.

m. weinschenker

37 K3DPJ BOX 353 IRWIN, PA. 15642
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Now is the timefor all good hams
to come to the a|dofthe|rcode

With the HAL
MKB-1, you can
send perfect CW
as easily as using
atypewriter. The
all solid-state
MKB-1 is a com-
plete Morse key-
board codetyper, with
code speed variable
from 10 — 60 WPM. Dot-
to-space (weight) ratio is
also variable.

|

The MKB-1 is full of features, like a variable volume/ |
tone oscillator with internal speaker. Plus its own power I
supply. Computer-grade key switches. And it drives I
cathode or grid-block keyed transmitters. I
An available option is the HAL KB-ID automatic I
identifier. Touch a button and “DE,’ |
|

|

I

call is automatically transmitted. And you can add two

2-letter characters of your own, e.g., 73 OM."”
Assembled, the MKB-1 costs $250; with the KB-1D

option, add $40. (We'll program your call into the

The ID-1A isn't much to look at.

m)

' followed by your

] gnclosed is$___

Call letters
[J Charge to my Master Charge # ____
[J Charge toa my BankAmertcard #
[J M/C Interbank #

Card exp. date
[] Please send me the HAL catalog.
Name
Address
City/State/Zip
All prices include U.S.A. shipping. Add $5
for air shipment. Ill. res. add 5% sales tax.

KB-ID for you.) The
MKB-1 kitis $170;
with the KB-ID
kit, add $29.
Come to the aid
of your code to-
day — and enjoy

Box 365, Urbana, lllinois 61801
Telephone (217) 367-7373

(MKB-1)
(KB-1D option)

Until you look intoit.

The HAL ID-1A repeater identifier
was designed and engineered for
commercial service, in compli-
ance with FCC identification re-
quirements. But its price is so
attractive that radio amateurs inter-
ested in FM are buying it, too.

The heart of any repeater identi-
fier is its Read-Only-Memory. And
inside the HAL ID-1A is a unique
ROM — one you can easily re-
program yourself, should you need
to change the call sign. The
ID-1A's ROM capacity holds 39
dots, dashes and spaces —
enough for “"DE" plus the call
sign. But there's a lot more inside
the ID-1A than that. TTL IC's are
used for high noise and tempera-
ture immunity. Accurate timing
is assured from the 60 Hz VAC line
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source, or an internal oscillator
— when the unit is operating on
12 VDC. And there's a wide selec-
tion of ID time intervals available
to you (the factory-assembled
set is programmed for 3, 6, 12 or
24-minute ID intervals). Code
speed is adjustable. The keyed
audio oscillator includes volume
and tone controls, with a low-
impedance output for driving the
transmitter microphone line and
a 2” monitor speaker. And there's
a rugged transistor switch to
actuate the transmitter keying
relay or other controller.

The HAL ID-1A is available fac-
tory assembled for $115 or as
an assembled board/kit, including
all parts external to the board
except the cabinet for $75. Look

into it. Better yet, order yours
today

HAL Communications Corp.
Box 365, Urbana, lllinois 61801
Telephone: (217) 367-7373

[J Enclosed is $
$ ____ (PC Board/Parts)
Call letters 1.D. Interval _min.
[J Charge Master Charge #
[] Charge BankAmericard #

|

|

______(Assembied) |
|

|

|

M/CInterbank # |
|

|

|

|

|

|

I

|

|

|

|

| cCard Exp. date
| [J Please send me the HAL catalog.
|

|

|

|

|

|

Name

Address

City/State/Zip
All prices include U.S.A. shipping. |

Add $3 for air shipment |
Illinois res. add 5% sales tax. @
e 2

More Details? CHECK—OFF Page 94

CW like never

before.

_______________ -
HAL Communications Corp. \H



For the best RTTY, you need
all the help you can get.

Its all right here.

The HAL ST-6 terminal unit has
been hailed by experienced RTTY
amateurs. Its immunity to inter-
ference and noise is the talk of
the RTTY world as the best in the
business. In fact, we built it to
highest standards — but kept the
price in a range that you can
afford.

The features of this unit tell the
story of why it's so popular: Auto-
start operation, separate input
filters for each shift, an antispace
feature, and switch selection of
850 and 170 Hz shifts are stand-
ard. An extra discriminator for a
425 Hz shift is available as an
option. A space-saving special
power transformer is part of the
package; it includes windings for
low voltage and loop supplies,
and a 115/230 VAC primary.
Dual-in-line IC's are mounted in
sockets for ease of testing and
replacement. Seven G10 epoxy
glass boards with reliable wiping
contacts hold all circuitry. Tuning
is read from a 1 ma. panel meter
which, at the flick of a switch,
serves as a loop current readout.
Other visual indicators display AC
power on, Mark, and Space con-
ditions. Two other lamps indicate
whether the ST-6 is in the receive
or standby mode. For maximum
safety, a three-wire grounding

cord and grounding outlet for the
printer are included. The power
supply card contains easy-to-
replace clip-in fuses. The ST-6 is
available factory assembled and
aligned, or in kit form. The PC
boards and cabinet only are also
available.

A popular option designed to
plug right in to the ST-6 is HAL's
AK-1 AFSK oscillator. Available
assembled or in kit form, the AK-1
is an AFSK oscillator that demon-
strates stability and reliability.

It provides switch selection of
170 Hz and 850 Hz shift using
standard AFSK tones. The AK-1
may also be mounted in its own
cabinet for use as an independent
unit. Frequencies are set by 15-
turn trimmers for ease of accurate
tone adjustment. The AK-1 oper-
ates on 12 VDC, or directly from
the ST-6 power supply.

If you're ready for the very best
RTTY at an attractive price, look
into the HAL ST-6 TU, the 425 Hz
discriminator, and the AK-1 AFSK
oscillator. They'll give you all the
help you need. Order yours today!
Prices:

Assembled:

$310 — ST-6 Terminal Unit
$350 — ST-6/425 Hz Disc.
$350 — ST-6/AK-1

$390 — ST-6/425 Hz Disc/AK-1

More Details? CHECK—OFF Page 94

Kit Form:
$147.50 — ST-6 Terminal Unit
$ 35.00 — ST-6 Table or Rack
Cabinet

$ 29.00 — 425 Hz Discriminator
$ 29.00 — AK-1 AFSK Unit

All prices postpaid, USA. For
air shipment add $4 for the ST-6
kit or cabinet, $1 each for the
425 Hz kit or the AK-1 kit, $10 for
the assembled ST-6 with any
options.

HAL Communications Corp. |
Box 365, Urbana, |1l. 61801 |
Telephone: (217) 359-7373 1

r
|

|

| [JEnclosedis$________ forthe
I following items: [J ST-6 Assembled,
| O with all options; (] ST-6/425 Hz
| Disc; [0 ST-6/AK-1; [0 ST-6 kit;
| [J ST-6 Cabinet; [J 425 Hz Disc kit;
[0 AK-1 kit.

| [J Charge to my Master Charge
I«
| BankAmericard #
|  Master Charge/Interbank # and

|

|

|
|
|
|
|
|
|
|
Exp. date |
|
|
I
I
|
|
|
|

[ Please send me the HAL catalog.

Name

Address

City/State/Zip @
Illinois residents add 5% sales tax.

RS S —— J
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JLECTRONICS /Introduces. ..

~((ECHO- 1))

NGdﬂTMFRfUDJJCTORY OFFERS

R TRANSCEIVER
AND MOBH-E- OPERATION.

ECHO 1I ; $389.00
Q-70BL Linear Amp. 139.95
-148-9 Element Ant. 33.95

56290

Now $499.95

i $389.00
199.95
49.95

1 KLM ECHO 1I
Pkg #2 1 PA 10-140BL Linear ‘A

*1 KLM 144-148-14 Element 7

Now $579.95
*Optional balun available at $13.95

OUTSTANDING FEATURES

* 10 watt PEP output
* Synthesized 10 kHz steps with VXO & RIT.
* Noise blanker & squelch Great for OSCAR, local/DX work

Compatable with KLMs new linear amps meter scatter, moon bounce
Coming soon — the long awaited 450 MHz amplifiers and horizontally
polarized omni mobile/OSCAR antennas.

See your participating dealer or write

KI.M ELECTRONICS Dept. H
1600 DECKER AVE. SAN MARTIN, CA. 408-683-4240

TOUCH— TONE DECODER

|

e Dual tone
decoder decodes
one Touch-Tone
digit.

Avanlable for 1,
8,9, 0, # *and
other dual tones
700-3000 Hz.

Latch and reset
capability
built-in.

COR control built-in.

Relay output SPST “%-amp.

Octal plug-in case.

Compact 1-%"" square, 3" high.

Free descriptive brochure on request.

T-2 Touch-Tone Decoder ... $39.95 PPD.

Specify digit or tone frequencies.
(Include sales tax in Calif.)

PALOMAR

BOX 455, ESCONDIDO, CA 92025
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NEW IMPROVED

INSTAIT-
Adhesive

Now a choice of 4

formulas . . . and in Big

1900 drop application

container.

SAVE BIG only $8.95

(less than Y2¢ an application)

:@ineidd
"STANT wsL’

PtRmangyr. posD

o ]

"1 sonpme
ADsasive

e

ORDER FROM
YOUR ONEIDA DISTRIBUTOR

OR DIRECT FROM US.

‘\ 2 ONEIDA ELECTRONIC MFG,INC.
{neida 2o e

Meadville, Pa. 16335

More Details? CHECK—OFF Page 94



Jhere s
a Difference n
Quartz Crystals

More Details? CHECK—OFF Page 94

- Space age communication
equipment demands a crystal
that meets all standards of
technical advancement. Crystals
that were acceptable some
years ago do not meet present
day specifications. As a general
rule, your crystal must be
selected from the best quartz . . .
(no throw off cuts). Tight
tolerances demand selected
angles of cut. The x-ray is
important in making this
selection. The crystal should be
preaged with stress cycling. It
should be checked for frequency
change vs temperature change.
It must be checked for optimum
spurious response. It should be
calibrated to frequency with the
correct oscillator. International
Crystals are manufactured to
meet today's high accuracy
requirements. That's why we
guarantee all International
crystals against defective
materials and workmanship for
an unlimited time when used in
equipment for which they were
specifically made.

WRITE FOR CATALOG

INTERNATIONAL

CRYSTAL MFG. CO,, INC.
10 NORTH LEE
OKLAHOMA CITY, OKLA. 73102
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HERE’S A REAL PLUS

You will add a real plus to your SSB sta-
tion when you give it complete 160-meter
receive and transmit capability with the
exciting new Dentron 160 XV Transverter.
Just two simple connections with no modi-
fications and you're on the air.

Ik, DENION

A‘, l 27587 Edgepark Dr.
IS North Olmsted, Ohio 44070
[} Telephone (216) 734-7388

72 march 1975

5 watts drive gives 100 watts DC input
3.8 to 4.0 MHz input

Matches 50 ohm antenna

Built in 110/220 V 50/60 Hz supply

Units are available for the 2 MHz MARS
frequency

Dentron 160 XV Transverter $199.95 ppd. USA
plus even more!

Let the Dentron 160 AT antenna tuner solve
your 160-meter antenna problems the easy un-
complicated way. This transmatch will load any
random length antenna from a short whip to
an extra-long wire. Use it with virtually any ex-
isting HF antenna you already have. Handles
maximum legal power. Use with the 160-XV or
any other 160 meter equipment requiring a
52 ohm antenna.

Dentron 160 AT Antenna Tuner $59.95 ppd. USA

More Details? CHECK—OFF Page 94



160-10
AT

Super Tuner

Here is another Dentron first, a six band

antenna tuner designed to solve virtually

any matching problem you may have.

® Covers all bands 160 through 10 meters

® Handles maximum legal power

® Matches coax feed, random wire and
balanced line

@ Includes heavy duty balun for balanced
line

160-10 Super Tuner $119.50 ppd. USA

Be ready for restructuring — Special Su-
pertuner handles 3 KW PEP amplifiers —

$229.50 ppd. USA

160-V
Vertical
Antenna

M

More Details? CHECK—OFF Page 94

Put together a wide variety of
exciting new products and a
dynamic young company on
the move and you have DEN-
TRON . . . dedicated to Making
Amateur Radio More Fun.

- EBER 8010
AT

Antenna Tuner

This is the low cost way to match almost
any random length wire on the five most
used HF bands.

® Covers 80 through 10 meters

® Handles maximum legal power

® Matches random length long wire antennas
® Features Dentron quality and value

Model 80-10 Antenna Tuner $49.50 ppd. USA

The Brand New 160-V Vertical Antenna

Another eye opener from Dentron, this new ~
vertical antenna will solve your 160, 80 and
40 meter problems.

Efficient Vertical Design

Self Supporting

Weatherproof

Quick & easy one man installation

Cover complete 40 or 80 meter band or
1/, of 160-meter band with one adjustment
160-40V Antenna ... $79.50 ppd. USA

AW“&,;O LS/ VIOn-

27587 Edgepark Dr.

M l North Olmsted, Ohio 44070
w/ s Telephone (216) 734-7388
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SUPER CW FILTER

The IMPROVED CWF-2BX offers
RAZOR SHARP SELECTIVITY with
its 80 Hz bandwidth and extremely
steep sided skirts. Even the
weakest signal stands out.

Plugs into any receiver or trans-
ceiver. Drives phones or connect
between receiver audio stage for
full speaker operation.

e Drastically reduces all back-
ground noise e No audible ringing
e No impedance matching e No
insertion loss e 8 pole active filter
design uses IC's o Bandwidth: 80
Hz, 110 Hz, 180 Hz (selectable) e
Skirt rejection: at least 60 db down
one octave from center frequency
for 80 Hz bandwidth e Center fre-
quency: 750 Hz e 9 volt transistor
battery not included.

e 400 Hz or 1000 Hz center fre-
quency available add $3.00.

IMPROVED CWF-2BX,
assembled ........... $23.95

CWF-2, PC board, includes 4 po-
sition selectivity switch. . $16.95

CWF-2, kit........... $14.95

MFJ Enterprises, P. O.

CMOS ELECTRONIC KEYER

Feature for feature the
CMOS-440RS gives the most for
your money: e State of the art
design uses digital CMOS ICs and
NE555 sidetone e Built-in key with

A STACK FOR adjustable contact travel e Sidetone

and speaker e Adjustable tone and
Cw MEN volume e Jack for external key e 4

position switch for TUNE, OFF,
ON, SIDETONE OFF e Two output
jacks: direct relay, grid block
keying e Uses 4 penlight cells (not
included) e Self completing dots
and dashes e Jam proof spacing e
Instant start with keyed time base e
Perfect 3 to 1 dash to dot ratio e 6
to 60 WPM e Relay rated 250 VDC,
1%2 amp, 30 VA

CMOS-440RS, Deluxe . . $37.95

CMOS KEVER

Write for FREE catalog and CW filter test
reports. Please include $1.50 per unit for
shipping and handling. Money back if not
satisfied One  year UNCONDITIONAL
guarantee

4x31/4 x 2 3/16 inch 1

i . | BANKAMERICARD |
Dealer Inquiries Invited

wusbrome hoe

Box 494, Miss. State, MS 39762, (601) 323-5869

WE’'RE FIGHTING S00 MHZ

INFLATION

FOR FREQUENCY
STABILITY

Delivery from us!

Frequency Standards

Depend on JAN Crystals. Our large stock of quartz
crystal materials and components assures Fast

CRYSTAL SPECIALS I

Crystals for 2-Meter, Marine, Scanners, etc. Send

P PRESCALER
NO PRICE RISE IN°75__

100 KHz (HC 13/U). . . . $4.50
o 1000“'((;‘;(”(: ?;;U) b s;'gg EXTEND YOUR COUNTER TO 500 MHZ !!!
most a sets, OINOC o ssmaswmuiys * Can be used with Any counter capable of 5Mhz
(CB Synthesizer Crystal on request) *F greater than 500Mhz
AmateurBand in FT-243 ... ... .. .... ea. $1.50 MAX =%
o 4/$5.00 3% HIGH INPUT SENSITIVITY © less than 150mv. needed
80-Meter. . . . ... .. $3.00 (160-meter not avail.) at 500 Mhz - overload protected

¥ HIGH INPUT IMPEDANCE = 500 ohms

for Catalog. #OUTPUTS: =10 and =100 TTL compatable
For 1st class mail, add 20* per crystal. For Airmail, %* INCLUDES POWER SUPPLY
add 25°. Send check or mon i lers,
pleasg S or money order. No dealers ORDER NOW !
i PS—K kit $ 8900
PS—A wired and tested $10900
Div. of Bob Whan & Son Electronics, Inc plus $ 85 postage

l [\ 2400 Crystal Dr., Ft. Myers, Fla. 33901 Calif residents add 6% sales tax
o/ A All Phones: (813) 936-2397 hgvv Aggae*a*gg

Send 10° for new catalog with 12
CRYSTALS | oscillator circuits and lists of PO. Box 961 R

frequencies in stock
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Temple City. Calit 91780

More Details? CHECK—OFF Page 94



'LET'S CUT OUT THE

e THE ULTIMATE RIG!!
e GOLD PLATED CRYSTALS!!
e AMERICAN MADE!!
¢ ROCK BOTTOM DEAL!!
e WE'LL BEAT ANY PRICE!!
SOUND T0O GOOD TO BE TRUE? 7 .. . vou see all kinds of claims these days to either

have the radio that is best for every one or to offer you the lowest price on earth.

LET,S FACE THE FACTS « «» » You are unique and so are your operating conditions. When

you call “The FM People” we won’t just try and sell you a radio. We will do our best to help
fill your exact FM requirements with the best radio possible in the price range you want.

WHAT |S THE BEST DEAL 7? +« « « In the long run the | t price d t arily

mean getting the best deal. Smart buyers look for selection assistance, realistic delivery
information, and post sale help along with competitive pricing. This is what you get
from “The FM People”.

Shop around if you like, but whether you're looking for Motorola or other used equipment;
or transceivers by Clegg, ICOM, Genave, Regency and SBE; or accessories to improve
your present station . . . give us a call and find out for yourself just why we're called
“The FM People”.

—HAVE YOU RECEIVED OUR 1975 BUYERS GUIDE? 7—

Our new 1975 Buyers Guide is now being mailed. Here's your chance to
get the most complete listing of goodies available from The FM Super-
market of Values. If you haven't requested your free copy yet, do so now
as there will be no general mailing of Guides this year.

ATTENTION REPEATER/CLUB PERSONNEL

Group buying does pay off. For example your group can buy nationally
advertised, 10 watt 220 MHz transceivers for as little as $179.95 ea. in
quantity. INTERESTED?? . . . Contact us for full details. If you wish we
will also put your group on our special club mailing list so that you can get
first crack at some goodies.

TERMS OF SALE: Sales to licensed Radio Amateurs for use on Amateur freqs only. All
prices FOB Oak Park, IL. Check with order, COD or you can charge to
your BankAmericard or Master Charge.

STORE HOURS: Mon.-Thurs. 9:30-6:00, Fri. 9:30-8:00, Sat. 9:30-3:00. Closed Sun. & Holidays
INQUIRIES WITHOUT ZIP CODE OR CALL . .. NO ANSWER
WANTED: Good used FM & test equipment. No quantity too large or small. Finders fees too.

e sy (SPECTRONICS AL
SPECTRONICS INC.
1009 GARFIELD STREET
OAK PARK, ILL. 60304
(312) 848-6778

More Details? CHECK—OFF Page 94 march 1975 75
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The DELA-BRIDGE I

Analyzes antenna characteristics,

simplifies adjustment.

The DELA-BRIDGE I, when tied into your grid dip meter or low
power exciter, quickly and easily analyzes: (1) Existing antenna
& feed line characteristics, (2) Tuning & loading coils, (3) Filter &
interstage coupling networks. Direct readout then lets you adjust

for optimum performance.

DELA-BRIDGE I Specifications:

FREQUENCY RANGE: 50 Khz to 250 Mhz
RESISTANCE RANGE: 0 to 500 Ohms, balanced or
unbalanced, log scale

SIGNAL REQUIREMENTS: 1 MW to 2 Watts maximum
from any gnid dipper or signal generator

POWER REQUIREMENTS: Internal 9V battery
ACCURACY: +3% at 50 Ohms

TO READ & INTERPRET: Complete null and reactance
determination—not frequency sensitive—internal inte-
grated circuit amplifier allows use with low signal inputs

DELA-BRIDGE I guaranteed for 1
year by Delavan Electronics, Inc.’

Delavan Electronics’ new Amateur Products Group might be a
new name to you, but we're no stranger to amateur radio
operations and equipment. Delavan 1s well funded and deeply
involved 1n aerospace and industrial controls. Delavan stands
behind its products 100% and guarantees the DELA-BRIDGE |
unconditionally for 1 full year

Order your DELA-BRIDGE | today!

Gentlemen

[ Please send me one DELA-BRIDGE | @ $39 95, completely assembled &
tested

[ Please send me one DELA-BRIDGE | ready-to-assemble Kit @ $29 95

Arizona residents add 4% sales tax. Out-of-state residents
add $2.50 to cover handling and airmail postage.

DELAVAN

ELECTRONICS, INC.
AMATEUR PRODUCTS GROUP

14441 North 73rd Street ® Scottsdale, Anzona 85260 e (602)948-6350
*Dunns Number 05-689-6756

om-ms

PORTABLE
PLEASURE

from ERICKSON . ..

SRC-146A SPECIAL witH

® Charger
® “Stubby” antenna
® [ eather case
® Ni-Cads
® 94/94, 34/94 and one
channel of your choice
$369 List
—50 Package Discount
$319 Prepaid — Cashiers
Check or M.O. \4\
plus ICOM/TPL/TEMPO/
KENWOOD/CUSHCRAFT/LARSEN/
ASP/SBE

ERICKSON
COMMUNICATIONS

4135 Main Street (New Location)
Skokie, IL 60076 (312) 677-2161
Hours: 9-4:30 M-§;6:30-9 M, Th, FJ
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16th Year — July 26 thru August 8, 1975

Restructuring is coming!
Get that license now!

Let the experienced staff from the Glade
Valley School Radio Session help you solve
that license problem. Whether you are
looking for your General, Advanced or Am-
ateur Extra ticket they will help you in
every way with their carefully prepared pro-
gram to get the license you are looking for.
Have a “Vacation with a Purpose” at this
beautiful location in the Blue Ridge Moun-
tains. A highly qualified staff and excellent
facilities combine to make license study a
pleasant memorable experience.

C. L. PETERS, K4DNJ, Director

P. O. Box 458, Glade Valley, N. C. 28627
Please send me the Booklet and Application
Blank for the 1975 Glade Valley School
Radio Session

Name____

More Details? CHECK—OFF Page 94




available
for thefirst time
in North America

the all NEW synthesized
VHF FM TRANSCEIVER
the KDK-144

Compare the features:

SYNTHESIZED — no more crystals

L.E.D. READOUT — for quick, easy readability

I0KHZ FREQUENCY DIAL UP CAPABILITY 146-148 MHZ — Perfect
for the 2nd generation of repeaters and simplex channels

600 KHZ UP AND DOWN REPEATER CAPABILITY

POWERFUL 2W AUDIO OUTPUT ONLY
I0W.R.F. OUTPUT

Compare the sizes:

KDK-144 2" x63/8" x73/4" Deep

ICOM AC-230 29/32" x 6 1/8" x 82" Deep

CLEGG FM 27B 3% x 7 3/8" x 94" Deep F O.B. Blaine Wash.
HAM IMPORT SALES H-1-3

P.O. Box 1009 Blaine Wash. 98230

(Washington State Residents add 5% Sales Tax)

Please Rush me a KDK-144. Enclosed isa [] cheque
(] money order for $399. (plus sales tax if applicable)

More Details? CHECK—OFF Page 94 march 1975 77



300 MHz PRESCALER MODEL PD-301

Model PD 301 is a 300 MHz. prescaler
designed to extend the range of your
counter 10 times. This prescaler has a
built-in preamp with a sensitivity of better
than 50 mv at 150 MHz, 100 mv at 260
MHz, and 175 mv at 300 MHz. The 95H90
scaler is rated at typical 320 MHz. To in-
sure enough drive for all counters, a post
amp. was built-in.

The prescaler has a self contained reg-
ulated power supply. The PD 301 is sup-
plied without power supply if desired (in-
put 50 Ohms) (output Hi Z). The PD 301
has been tested on the following counters:
Heath Kit 1B101 - Heath Scientific 105 -
Monsanto 105A - Miida - Regency - Beck:
man - Hewlett - Packard 524B - and many
home builts. In short to this date we do
not know of any counter that the PD 301
has failed to work well with. All prescalers
are shipped in a 4” x 4” x 114" cabinet
all wired and tested.

PD 301K Kit With Power Supply $43.50

PD 301 Complete Unit With
Power Supply

.. $55.50

Include $1.50 to cover postage and insurance.
Shipped Same Day Order Received

K-ENTERPRISES
1401 N. Tucker Shawnee, Okla. 74801

— CLEAN SIGNAL —
— ALL CHANNELS —

ONLY RP GIVES YOU BOTH
PLUS
® SUPER ACCURACY (.0005%)
e FULL 2M FM COVERAGE
144-148 MHz

WORKS WITH YOUR FINE AMATEUR
OR COMMERCIAL GRADE RADIO

MFA-22 SYNTHESIZER

SEND FOR % :
FULL DETAILS Electronics
810 DENNISON DRIVE

BOX 1201

CHAMPAIGN, IL 61820
Phone: 217-352-7343

FM YOUR GONSET

(or your Clegg 22'er, Poly Comm 2, PC 62, Juhnson
6N2, Aerotron 500, HA 460, TX-62 or VHF 1)

e New! Plugin modulator
puts the
Communicato
transmitter on FM.

e No modification or
rewiring on your
Communicator. Just
plug into mike jack
and crystal socket.

« Compact self-contained | JEERReiy )
modulator measures /
4" x 3" x1%". . ’ 2

e Works with Communicator |, I, IIl, IV

and GC-105, and other rigs listed.

« FM at a tenth the cost of a new rig.

¢ Frequency adjust for netting built in.

* $34.50 postpaid U.S.A. $36.50 for PC-2,
PC-62, HA-460. Specify transmitter
model. California residents add 5%
sales tax. (HC-6/U crystal and 9 volt
transistor battery not supplied.)

e Send for free descriptive brochure.

PALOMAR

BOX 455, ESCONDIDO, CA 92025
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THE ULTIMATE IN SSTV EQUIPMENT

ANNOUNCING
THE SEEC

HCV-3KB
SLOW SCAN TV
KEYBOARD

ALL AMERICAN MADE — HAND CRAFTED CHASSIS & PC BOARDS

Announcing another first from the company and the designer of the world famous
HCV-1B SSTV Camera and the HCV-2A SSTV Monitor, now the HCV-3KB Slow Scan
TV Keyboard. This is the first commercially made SSTV Keyboard and it is built with
the same quality as all SEEC/THOMAS equipment. We will not attempt to list all the
features of the HCV-3KB here and we suggest that you write for full specifications. For
those that are not familiar with SSTV Keyboards, the HCV-3KB eliminates the need for
a menu board or other number/letter set-up arrangements which is very time con-
suming to set-up a meaningful text by arranging letters one at a time, by hand on a
board or other surface. It also ‘“frees up” the SSTV camera for other uses, such as
live shots of the operator or other subject matter. Simply type out the message you
wish to send. #DD-033469, disclosure document on file at U.S. Patent Office.

BASIC SPECIFICATIONS

30 Characters Per SSTV Frame. 6 Characters
Horizontally and 5 Characters (lines) Vertically.
Special 35 Characters per frame available.
Meets all standard accepted SSTV speci-
fications.

Positive-Negative Color (Video) Reversal.

4 & Y, Frame Rates.

4 Shade Gray Scale Generator.

* ICs, Op Amps, Transistors in Plug-In Sockets.
* Built-in 115/230 V 60 Hz Power Supply.

* Special 16'%” x 8'%” x 33%” Aluminum Cab-
inet-Black & White or Optional 2 tone Gray
— Specify.

Special Introductory Cash With Order Price:

Dual Fast & Slow Scan RF & Video Outputs
(Special-Optional). Later mod kit to be avail-
able for Fast-Scan & RTTY.

Plug-In Printed Circuit Board-Gold Flashed
Edge Connector.

$455.00. Regular Price $495.00. Five Ways to
Purchase: Cash, C.0.D. (20% Deposit), Master-
charge, BankAmericard, SEEC Financing Plan
(up to 36 months). Note: All Credit Cards Pay
Regular Price of $495.00. All prices F.O.B.
Hendersonville, Tn. Standard 1 year warranty.

ALSO AVAILABLE FROM SEEC

HCV-1B SSTV Camera
HCV-1B SSTV Camera with ALC
HCV-2A SSTV Monitor with 2 CRT Filters

HCV-2B SSTV Monitor with Built-In Fast Scan Viewfinder

(Reg. $475.00) $452.00
(Reg. $515.00) $492.00
(Reg. $425.00) $398.00
(Reg. $520.00) 34930(5)

HCV-70FSVFK Fast Scan Viewfinder Modification Kit for 70 & 70A Monitors

Sony TC110A Cassette Recorder
Heavy Duty Camera Tripod

Factory installation $37.50 additional.
$134.95
$34.95

A complete line of Camera and Monitor accessories are available — please write for current prices
and delivery. Five Ways to Purchase: Cash With Order, C.0.D. (20% Deposit), Mastercharge, Bank-
Americard, SEEC Financing Plan (up to 36 months). Note: All Credit Cards Pay Regular Price shown.
All prices are F.0.B. Hendersonville, Tn. Call or write us for complete specifications on any of our
equipment or to be put on our mailing list. We have a 24 hour telephone answering service to better
serve you, plus on the air technical assistance from the designer, WB4HCV (Jim). Two locations to
better serve you. Our main Plant at 138-B Nauta-Line Dr., and our lab at 218 Tyne Bay Dr., Henderson-
ville. Complete 80-2 meter operation from either location. Drop in to see us if you are ever near
Nashville, TN.

SUMNER ELECTRONICS & ENG. CO., INC.
P. 0. BOX 572

138-B NAUTA-LINE DRIVE HENDERSONVILLE, TENNESSEE 37075
TELEPHONE: 615-824-3235
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CRYSTAL FILTERS
and

DISCRIMINATORS
1 27/64” x 1 3/64” x 3/4"

10.7 MHz FILTERS 10.7 MHz FILTERS CONT'D.

XF107-A 14kHz NBFM $40.60 XM107-SO4 14kHz NBFM $18.95
XF107-B 16kHz NBFM $40.60 XF102 14kHz NBFM $7.95
XF107-C 32kHz WBFM $40.60 10.7 MHz DISCRIMINATORS

XF107-D 38kHz WBFM $40.60 XD107-01 30kHz NBFM $22.10
XF107-E 42kHz WBFM $40.60 XD107-02 50kHz WBFM $22.10

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

Export inquiries invite
Shipping 50¢ each (Export inq d)

J-BEAM ANTENNAS

435 MHz - 9(’)6)' 145 MHz

MULTIBEAM 70/MBM46 $51.75 ea. 8 OVER 8 D8/2M $39.95 ea.
Gain, Ref Dipole 17.3 dB Gain, Ref Dipole 12.6 dB
Feed impedance 50 Q Feed impedance 50 Q
STACKING HARNESS: —
2 Way PMH2/70 $12.80 PMH2/2M $15.35
4 Way PMH4/70 $28.25

~

. SPECTRUM
SVMK/2M Vertical Polarizati M ti Kit 8.75 INFERNATIONAL
Write for de:aillif:l spoezirf'izcaatli%r;s. SiRE K $8 BOX 1084 CONCORD
F.0.B. Concord, Mass. MASSACHUSETTS 01742
U.S. A

Shipping: Via U.P.S.

Great Lakes Hamvention
&
ARRL Michigan State Convention

MUSKEGON COMMUNITY COLLEGE
MUSKEGON, MICHIGAN

ECHO Il REPEATER MODEL 34 WATTMETER

MARCH 21-22, 1975 »

WOUF HONG INITIATION FRIDAY EVENING
AND HOSPITALITY ROOM AT THE RAMADA

PP

INN A4950 AB8949
A COMPLETE LINE OF FM AMPLIFIERS 4
TECHNICAL FORUMS; NET MEETINGS; ARRL model — power output — gain — price
FORUM SWAP & SHOP AND SPECIAL AT- 1 6 METER FM 2 METER FM 4
TRACTIONS AT MUSKEGON COMMUNITY A4950 - 50W - 10db - $183. MODEL C - 25W - 4db - $69. :
COLLEGE SATURDAY }  A4960 - 50W - 8db - $192. MODEL D - 50W - 7db - $99. ]
» AB8949 - 100W - 10db - $270. [SUPER D KIT - 80W - 3.6db - $60.
REGISTRATION BEGINS 8 AM SATURDAY ; 450 - UHF MODEL DS - 80W - 3.5db - $139.
$ MODEL 25 - 30W - 7db - $167. MODEL E - 35W - 10db - $80. 4
DINNER PROGRAM RAMADA INN SATURDAY $ MODEL 30 - 30W - 9db - $194. | SUPER E KIT - 40W - 11db - $60. §
EVENING. ADVANCE RESERVATIONS # MODEL 50 - 50W - 5db - $251. MODEL ES - 40W - 11db - $115. 4
OTHER PRODUCTS 10-0 - 100W - 7db - $209. 4
1

Muskegon Area Amateur Radio Council | IS0, s warrverer 70| 350 100w 4an- 106
BOX 691, MUSKEGON, MICH. 49443 i;
OR !

WABGVK Convention Co-Ordinator

1 COMMUNICATIONS

’ IDD DYNAMIC

_ 248 AVE."E” P.0.BOX 10116 ]
616 722-1378 4 @ E RIVIERA BEACH, FLA. 33404

(305844 -1323

€000 - >
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THE CT-202L TERNNNAL SYSTER

ALL
ELECTRONIC
RTTY—

Not just a displayor a keyboard replacement

Our revolutionary CT-1024 makes it possible to
build a completely electronic RTTY system. The
CT-1024 plus a video monitor, or TV set with a
video input jack, is all you need to compose,
transmit and receive. Interfaces with your trans-
mitter at a standard RS-232 interface level.

It works like this—You type the message to be
transmitted, plus any comments if you wish, onto
the screen. You can use our KBD-2 keyboard, or
any other ASCIl encoded keyboard that you
might have available. The characters are stored in
a 1,024 bit static semiconductor memory. The
format is two pages, or frames, of 16 lines having
up to 32 characters per line. When you are finish-
ed, you push the “READ" button on the CT-
1024. This causes the cursor to advance through
the material on the screen one character at a time
and place its ASCII code in the UART portion of
the terminal. The UART converts the parallel
code to a serial format and passes it on to the
interface for transmission. The standard rate is

110 Baud, but 220, 300, 600 and 1200 are avail-
able as options.

When you receive, the process is reversed. The
UART takes the incoming serial data, converts it
to a parallel ASCII code and places the informa-
tion in memory. The message is displayed on the
screen at the same time.

You can also use the CT-1024 with a modem as a
time share computer terminal or directly with a
CPU as an input device.

Please note that this is a kit. It does not include a
cabinet, or chassis. This system is not for the
—"'plug it in and transmit” crowd. This system is
designed for the serious RTTY operator who
builds his equipment and wants to use the latest
techniques. You will need the first three items
below for a system. You may, or may not need
the keyboard and power supply, depending on
what other equipment you already have on hand.

#CT-2024 Terminal System Kit—less cabinet or POWer SUPPIY . . . . v v v v v v v oo v e v o mn s s o s o $175.00 PPd
#CT-E Screen Read PIUg-in Card Kit . . . . o v v v v v v o m o o s o ts s o s e s o eee s annessens $ 17.50 PPd
#CT-S Serial Interface Kit (UART) . . . . . v v v v v v v e s s s n e o m et s s s s e e s a s o s ne s e $ 4495 PPd
#CT-M Manual Cursor Control Plug-in Card Kit. . . . . . .ottt m ittt e e oo n e ne s $ 11.50 PPd
#CT-P Power Supply for CT-1024—115-230 VOIt Primaries. . . . . . ... ...t cu e s e o onnnan $ 15.50 PPd

........................... $ 39.95 PPd

#KBD-2 Keyboard Kit—53 Keys . . . . . ... .......

FREE—1975 Catalog—Circle our number on the ““Bingo’’ card.

SOUTHWEST TECHNICAL PRODUCTS CORPORATION

Swir

More Details? CHECK—OFF Page 94

219 W. RHAPSODY
SAN ANTONIO, TEXAS 78216

(512) 344-3140
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8008 ,
“THE COMPUTER'
ON THE CHIP”

Usually called ‘‘Microprocessor’ —— it is a p Channel
Si gate MOS 8-bit Parallel Central Processor. A CPU
Central Processing Unit on a chip. Features complete
instruction decoding and control, Capability to address
16K x B8 bits of memory (RAM, ROM, SR)., Build a
micro-computer system when interfacing with other
chips, such as 1101, 1103, 2102 (RAMS), etc. With
spec sheets, 16-pin dip package. . ...........$79.95
[0 2102 1000-bit ‘static’’ Ram for above. . ... .$9.95

a

MICROPROCE/OR/ by Poly Palss!

9.95 16-BIT MICRO PROCESSOR BASIC SYSTEM

©$149.

The lowest-priced 16-bit system! Qutperforms the 8008,
The CPU (Central Processing Unit) includes
4-MMG5750's, called RALU’s, and one MM5751 CROM.
RALU —— called Register and Arithmetic Logic Unit —
is a 4-bit control bus, and the CROM is a Control-and-
Read-Only Memory. The four RALU's in parallel form a
16-bit unit. The RALU’s are controlled by micro-in-
structions, stored in the CROM, With spec sheets.

INFLATION - FIGHTING

DIVIDEND

CHOOQSE any item or group of items
FREE that add up to 10% of your order
Minimum order $15.00
Poly Paks—1st with L owest Prices!
1st with Quantity Discounts!

10% 1st WITH DIVIDENDS!

10%

SIMPLEST! FINEST! SMALLEST!

6-FUNCTION AC-DC
CALCULATOR KIT!

¢ Lightwelght, pocket slze
Extra large display

* 8 functions plus, minus,
times, percentage, constant

¢ Floating decimal

* Chain and Mix calculations

¢ True credit balance

* Simplified indexing

* Mark up and Mark down

¢« Constant multiplication and
division » AC adaptor jack

The fewest parts in a kit. Imagi
. . . agine the pc board 1
‘ALL LED’ MONSANTO READOUTS | | [ ! chiv, d resisiors. two transistots, twe drives
mAN MONSANTO CHAR. SALE Quantlty tor story. Kit includes: attractive mioch Lor Dol S
TYPE HT. EACH Discounts filter; Flex Key_(type 20SK-66) 18 key keyponed trog
meas 1/, s A
O MAN-1 .27 $3.50 3for$ 9. S d 2;(/zc:nszt:n:{m;wﬁxﬁw‘“hes. one for ON-
MAN-3 [ MAN-2 .32% 4.95 3 for $14. board; famous Cal Tech 5030 26.pic board; readout
_2z [0 MAN.3 12 100 3 for$2.50 two 75491 ic drivers; Hewlett Pagpard ot oator chip:
’ C] MAN-6 .60 4.50 3 for $12. ac jack: 9 Volt battery con:ectoracrlégirgtgr digit array;
0 MAN-64 .4 3.850 3for$ 9. Sistors; back protective plate; necessary wire Cpiiin:
:‘"' O MAN-7 .27 1,50 3for$ 3. fe\%s};d::)st"u)ctlﬁ;s(;nfl‘f:ss 9 volt standaré’ baltrteerg u;fd
. er JINE! only 21/ 1/, 7
MAN-64 *35 LED matrix 2 X1x4Yy”,
1IN4000 “BLASTAWAY'' | 7-segment Imagine a c‘gf’ (MK60250) ‘BEEPER’” AND “‘DATER’
‘‘Beepin’’ and audible alarm!
ON REchF'ER PRICES OPCOA SLA-1 All others are external, It cLocK ON T“E CH|PS
Typs PIV Sale REFLECTIVE also features internal bright-
[1 1N400O1 50 10for 35c | LED READOUT hess control. The CT7001 [Ejlm(sozso BEEPER ONLY.S$ 8.50
[] 1N4002 100 10 for 45¢c 2.5 O Red requires external triggering CT7001 Alarm and Date. .$12.50
0 1N4003 200 10 for s5c [ $2.50 5 (°0 = | ot alarm, date of the month SCRSI
[]11N4004 400 101or85¢c | 340, ¢ 6. b4 and direct drive to LED ! TRIACS!
[11N400S 600 10 for 75¢ i 0 Green | ..douts. Both require min- | QUADRACS!
D}::gg; ‘800 10 for 85¢c E‘W “C" THRU imum current drain and SA *
G 00 10 for 99¢ | |l ey s mEvER | poliages, for either 4 to o ME PRICE
§ E. readouts, 1 or [
6 DIGIT KRONOS CLOCK o hours, AM and PM. ‘o‘ASDA}oEI:er
4 -3
6-digits Using MANK“? $1.50 CLOCK CHIPS $4.95 Tab Plastic Units
Complete Indicatcs: 0 to 1.6 ON A “pIP” ™ - * PRV  gaie
T~ $29.95 Plastic case. WITH DATA SHEETS cos | 9,50 5 .73
V2 ” Lol - it 28-P 1
u] 142 x 1Y x 17, ‘é\] E:::E:; :_E!l:: z:'::: §'§§ g ;gg 1:;:
Monsanto, in original indi- MV-50 MICRO S313  6-diglt 28-Pin X o0 180
Vidual packages. Clear lens, AXIAL SPECIAL £ MME31E Skl 24E i 885 | O s03 128
o RETT TR 5 LED 10 for $1 [ MMS316-2 no alarm 95 [ 890 250
ight. Size: . . R
; Size: ]
dia. T 5a7 siee. < . FULL EPOXY SILICON BRIDGE RECTIFIERS,
/ - , ’,at,'on_’:'yh"ny Buy10 VE oy DzsAmp Ds Amp 10 AMP
"~} T 50 690 $ .88 [] $1.49
s 7 4 n g 100 0 .79 .99 (] 1.69
#*/1C PRICES == = @& 818
- Take 26 % 400 119 1.50 (0 2.09
b . bt e et o oot ONLY @ Factary Marked ’ 800 0 1350 178 i 2amp
Order by e numbers S ‘ N
Type sate | ¥ s os| CysN7ase 250 | (1 SN74154 1.49 1000 O 1.79 00 2.2 TO-6 case
L shza00 $ A7 | SN ez 85| SN7400 .70 B SN7a15¢ 1019 | 6 Amp 1/2 x 1/2 x 3/16 sa.
u] : 443 os | (J SN74 ’ N74157 1.19
sN7402 .17 | LI SN7 : eN7ae3 71|08 : THAT'S RIGHT! MAN-T's at
E]]SN.’M); 41 Ds”’::: :gg 85N7495 .85 E_Is:;:}gg :;g BIGGEST the readout sale of the
E}g:;:g; g: 8223445 1.10 DSN7:?go 1‘:: B§N74163 1.a9 MAN-7 century! The t};lAN~7 li)s a
" . SN7 . . 7-segment ‘‘reflective bar™
[ sN7aoe 37 | SN7ALE 1101 HeNralos 1280 sNTaleR 17 version of the famous
[] SN7408 23| U as0 17| O sN7a105  .4S| L] 166 1.58 SALEQD $1 MAN-1., The optimum in
[]SN7409 .23 SN7 C1sN7a106 .4s | (I SN74 light efficiency and con-
CIsN7410 .18 | [1 SN7451 -23 [ sN74107 as | O SN74173 1.5 struction. Looks like, acts
[} SN7411 .27 | COsN7a53 23| 1 OR77,G8  se | (J SN74174 1.49 like, the MAN-1, Pin con-
O SN7413 .73 | [} SN7455 g; O SN74112 .91 0 SN74175 1.8; nections same, Wide angle
OsN7414  2.25 | LSN7A62 20| D oN7a113 91| O SN74176 1.8 viewing. 0.27” character
gsn7ais 37| DSN7R08 37| O sNzaixa  (e9 | O sN7alzz 188 height, color red.
[]SN7416 . 49| g SN74121 .58 :
. SN7471 E N74181 3.50
Lsn7as? 3 | Bonrazz 33| O sn7a122 51 H SNT2182 79| Terme: and postage  Rated: met 30
E:,':;,m 27 | (] SN7473 411D Z;‘.;Z}%i ‘68 SN74190 1.49 | Phone Orders: Wakefield. Muss. (617) 2453829
sN7a23 37 %?P‘l;:;: 31| B SN7a12e 73| 0D SN7a191 liae Tof Water Street) C.0.DoS MAY BE FHONED
2:7,222 27 | (] sN7476 .45 | [] S:;:i:g f";’g SN74193 1.29 [} 20c¢ CATALOG Fiber Optics. 'ICs’. Semi’s, Parts
g SN7427 .31 | ] SN7478 88101 2145 1.12 SN74195 .89 MINIMUM ORDER — $4.00
Dsnzaze 710 sN7ase 1 %s HNralas 250 | O SN74197 e
N74 B X SN74198 2.
ohie n\nmmal oD i POLY PAKS
1 | O sN7482 . £1 SN74199 2.10
[ SN7437 4 99 | [, SN74151 .85
DsN74e it 8 povEls-+-S 11 L 3N74183 105 |0 SN74200 4.95| o4 0oy geap LYNNFIELD,MASS. 01940
Js 4
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M RATES Commercial Ads 35¢ per
word; non-commercial ads 10¢ per word
payable in advance. No cash discounts
or agency commissions ailowed.

B 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.

M SEND MATERIAL TO: Filea Market,
Ham Radio, Greenville, N. H. 03048.

NEED SCHEMATIC for Sencore fields effect meter
model 149 or operating service center. Can you
help? Neal Perry, P. O. Box 255, Zion, Ill. 60099.

QSL'S — BROWNIE W3CJl — 3035B Lehigh, Allen-
town, Pa. 18103. Samples with cut catalog 35¢.

432 MHz TRANSMIT CONVERTER, VHF-UHF re-
ceive converters. Write for more information. Car-
michael Communications, P. Box 256, Car-
michael, CA. 95608.

TELETYPE EQUIPMENT FOR SALE for beginners
and experienced operators. RTTY machines, parts,
gears. Send us a list of your teletype needs. Atlan-
tic Surplus Sales Co., 1902 Mermaid Ave., Brook-
tyn, New York 11224, Call us first (212) 266-2629.

WANTED: Someone with a 1919 or 1920 Canadian
license list or some other means of proving that
John R. Nesbit was licensed as 5BM at that time
Please contact VE7AS.

POLICE CALL. A complete listing including fre-
quency and location of VHF-UHF public service
stations. Nine volumes cover the whole USA.
Order the volume for your state. Only $4.95 plus
25¢ shipping. HAM RADIO, Greenville, N.H. 03048.

WANTED: Diagram
set/tube tester. WAS5ZDD,
burg, Miss. 39180.

NEW CANADIAN MAGAZINE.

or manual for Supreme 504B
1515 Walnut St., Vicks-

Electronics Woark

Shop”. $5.00 yearly, sample $1.00. ETCOB, Box
741, Montreal, H3C 2Vv2.

WANTED: CRYPTOGRAPHY manuals, books, de:
vices. WN2TSD, 17 Alfred Road, Merrick, New
York 11566.

MOBILE IGNITION SHIELDING provides more

range with no noise. Avaiiable most engines in
assembled or kit forms, plus many other suppres-
sion accessories. Free literature. Estes Engineering,
543-H West 184th, Gardena, California 90248.

AUCTION — Canton_ Amateur Radio Club, Friday,
March 14, 1975 at 6:00 p.m._Check in on 52 or
19/79. Imperial House at 1-77 and Easton St.,
Canton, Ohio.

WANTED: ARC-51, 618T1, ARC-102, etc. Have Sony
TC-177SD Cassette Decks for trade. A R S Elec-
tronics, P. O. Box 34804, L. A, Ca. 950034. (213)
279-1275.

SELL: Heath S$B-401, SB-301, SB-610, Mint $450.
G.E. prog. line MT-13N and various strips. M. H.
Klapp, 25 Gladwish Road, Delmar, N. Y. 12054.

MOTOROLA PORTABLES — Expert repairs, reason-
able prices, fast turn-around time. More details
and flat rate catalog FREE. Ideal Technical Services,
6663 Industrial Loop, Greendale, Wi 53129.

CLEGG, SWAN, CUSHCRAFT at prices | dare not
publish. Call or write WQNGS, Bob Smith Elec-
tronics, 1226 9th Ave. North, Fort Dodge, lowa
50501. (515) 576-3886.

QSLs. SECOND TO NONE. Same day service.
Samples airmailed 25¢. Include your call for free
decal. Ray, K7HLR, Box 331, Clearfield, Utah 84015.

POWER SUPPLIES FOR THE HOMEBREWER —
1.2kVA power transformer - input 115V _60Hz out-
put 1000V 900mA, 600V 250mA and 6.3V 10.4A -
$69.50. Miniature transformer with built-in wave
rectifier - input 115V 60Hz, output 10V(DC) 100mA
. ideal for NiCad charging - $5.65. Universal AC/DC
power supply kit supplies plate and filament
power from 12.6V DC or 115V 60Hz AC by chang-
ing leads - output 750V 200mA and 12.6V 6A from
115V AC or 750V 200mA from 12.6V DC input - all
parts except chassis, terminals and wire - $39.50.
Michigan residents include sales tax. All items
postpaid - no C.0.D.’s - for fast service use M.O.
or cashier's check. S.A.S.E. for specs. M.E.C. Sales
Div., P. 0. Box 611, Madison Heights, Mich. 48071.

TRAVEL-PAK QSL KIT — Send call and 25¢; re-
ceive your call sample kit in return. Samco, Box
203, Wynantskill, N. Y. 12198.

FREE BARGAIN CATALOG. LED's, transistors, IC’s,
Xtals, headsets, microphones, relays, micro com-
ponents, misc. Chaney's, Box 15431, Lakewood,
Colorado 80215.

PRINTED CIRCUIT TECHNIQUES for the hobbyist.
Booklet: $2.00. H. S. steel and carbide drill bits
and PC artwork. Send SASE for flyer. Trumbull,
833 Balra Dr., E! Cerrito, Ca. 94530.
MINICOMPUTER for sale. DEC PDP-8L minicom-
puter with 4000 word by 12 bit memory, manuals,
schematics, and some programs. $1500.00 or best
reasonable offer. David Kohl, 3002 Bedford Ave,,
Brooklyn, N. Y. 11210.

TWO-METER FM ANTENNAS, 1/4; 5/8 W “CAR-
TOP": and fixed station. Unique designs. Send for
literature. MARSH DEVICES, P. 0. Box 154, Old
Greenwich, Connecticut 06870 (h)

COLORADO HAM DIRECTORY. Over 4,000 listings
by call, name and zip. Also repeaters and nets.
$2.50. Colorado Council of Amateur Radio Clubs,
Box 242-B, Longmont, CO 80501.

DO-IT-URSELF DXPEDITION — Stay at ZF1SB —
Cayman ls. Vertical antenna and Caribbean at your
doorstep. Diving/fishing if band foids. Write Spanish
Bay Reef Resort, Box 800K, Grand Cayman, B. W. I

LIONEL TRAINS WANTED. Looking for several
different sets, some old, some newer. If you have
any trains packed away and not in use | would like
a chance to buy or trade them from you. Will trade
test equipment, TEK, H.P., GR., etc., scopes, gen.,
meters, or have some new 2 meter gear. Send de-
scription, like numbers, colors, condition to: Dick

Robinson, 516 Mill St. N.E., Vienna, Va. 22180.
Phone 703-938-3350.
ROCHESTER, N. Y. — Hamfest date of 1975 —

May 31st, Marriott Inn
formation? Write  WNY Hamfest,
chester, N. Y. 14603.

is new headquarters. In-
Box 1388, Ro-

TELL YOUR FRIENDS about Ham Radio Magazine.
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The team
that brought
us OSCAR 7.

The Radio Amateur Satellite Corpora-
tion (AMSAT) is a non-profit, tax-exempt
organization founded in the greater Wash-
ington, D. C. area five years ago. It is a
membership organization open to all ra-
dio amateurs and interested non-amateurs.
AMSAT's satellite programs are supported
entirely from donations, membership dues,
and grants.

Join AMSAT. Learn more about how
you can participate with the exciting
AMSAT-OSCAR 6 communications satel-
lite, and with OSCAR 7 which promises
to be even better! Receive the quarterly
AMSAT Newsletter with the latest infor-
mation on this new ham radio frontier.
For membership information, write the
Membership Committee, AMSAT, P. O.
Box 27, Washington, D. C. 20044.

PAGE SAVER
2\ THE EASY WAY afy g MASTS

SQ-AUTO KEYER

* JAMBIC (Squeeze) sending with dot and dash
memories * Keyed timebase * Built-in monitor
¥ Reedvelay or transistor output models*

* Regulated power supply * Memories correct
90% of operator timing errors * Heavy alum.
two-tone bluegray cabinets complement your
rig * Built-in twin lever magnetic paddle

SQ-AUTO $49.95 ppd.

MEMO-512 KEYER

All of the features of the SQ-AUTO plus . . .
Two 256 bit (23 - 28 characters each) message
memories * Pushbuttons both select and start
a message run * Memories are large enough for
CQ/ID and contest “Exchange” . . . all you do
is send one call per contact! * LED end of
message indicator * Instant reset pushbutton

Memo-512 $99.00 ppd.
Specify output model
—T for Grid block transistor output

—R for Reed-elay Send for free literature.

K.E. ELECTRONICS
At vl :f“"' 2931 Unit “F” West Central Ave.
or order direct. ganta Ana, California 92704

® No Books,To Read CZ series towers, cranks up, installs
® No Visual Gimmicks To without guy wires. New lacing design
Distract You creates greater strength.
©® Just Listen And Learn ) Mini and Magna rotating masts . . . high
Based on modern psychological strength galvanized tubing, self support-
lochmquo’s';‘:gu course will take ing crank-up.
'f‘g'g‘!& AN H‘;._me.;"g TIME! For complete details and prices please
Album contains three 12" Available on magnetic tape check your local dealer or write
LP’s 2% hr. Instruction $9.95 — Cassette, $10.95 Certified Welders L.A. City License #634
EPSILON [%] RECORDS RISTAO TOWER CO.
508 East Washington St., Arcola, Iilinois 61910 P.0. Box 115, Hanford, California 93230 /

P N D N D D D D D D D D D N
BRRARRAIAIAIIIRIXIIXRIIRIIIRIXFIIXIIXI//RIIIXRIXIIXIXXXIXIXNA

. The 24th Annual 2
. Dayton HAMVENTION®
2 April 25-26-27, 1975 2

2 Technical Sessions ® Exhibits ® Flea Market ® Awards )
2 Hidden Transmitter Hunt ® Ladies Programs ® Special Group Meetings 2
2 Write Dayton HAMVENTION 2
P P.O. Box 44, Dayton, Ohio 45401 2
§§ See You at the World’s Largest Ham Convention g
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TRANSISTOR SOCKETS!!! three styles, 25 as-
sorted $1.00, post&aid. CPO Surplus, Box 189,
Braintree, MA 02184.

RECIPROCATING DETECTOR, write Peter Meacham
Associates, 19 Loretta Road, Waltham, Mass. 02154.

OSCAR SLIDES, set of 5, $1.25. Launch and space-
craft. Proceeds AMSAT. K6PGX, P. O. Box 463,
Pasadena, CA 91102.

TELETYPEWRITERS — Kleinschmidt — portable,
fixed, sets, punches, parts, reconditioned, reason-
able. Mark/Space Systems, 3563 Conquista, Long
Beach, Calif. 90808. 213-429-5821.

RADIO EXPO °'75: The one you've heard about.
September 6 & 7, Fair Grounds, Grays Lake, Il
Information: Write EXPO, Box 1014, Arlington
Heights, Ill. 60006.

DAYTON HAMVENTION at HARA Arena, April 25,
26, 27, 1975. Program brochures mailed March
10th. Write for information if you have not attend-
ed the last two years to HAMVENTION, P. O. Box
44, Dayton, Ohio 45401.

WANTED: Old toy trains and old radios from 1920's.
Also train and radio magazines and catalogs.
W2GHF, 45 Allen Dr., Woodstock, N. Y. 12498.

FIGHT TVI with the RSO Low Pass Filter. For bro-
chure write: Taylor Communications Manufacturing
Company, Box 126, Agincourt, Ontario, Canada.
MIS 3B4.

SELL: Staco 1520 variac, $45. Wagner Xfmr, 3.6
kVA CT with dual gri, $45. K9ZPJ, 4542 N. 105 St.,
Wauwatosa, WI. 53225.

gRP TRANSMATCH for HW7, Ten-Tec and others.
end stamp for details to Peter Meacham Asso-
ciates, 19 Loretta Road, Waltham, Mass. 02154.

PADRE SEZ: We have a lot of goodies left over
from our tremendous Rummage Sale! (Like Polarad,
Collins, IR, Weston, Simpson, etc.) Transistors,
diodes, parts from Uncle Sam, and oodles of
noodles! From 1¢ to $1000! Send 2 stamps for
free listings to Padre-K9DNR, 916 No. estern
Ave., Chicago, Ill. 60622 (312-486-1086).

SURPLUS TEST EQUIPMENT, VHF and microwave
ear; write for bulletins. David Edsall, 2843 St.
aul, Baltimore, Md. 21218.

WANTED SX101. HRO60 coils AB, AC, and AD. Any
details on modifications for SX101 and HRO060.
Johnson Viking matchbox 250 or 750 watt with
SWR meter. State condition, with manual, and
price including shipping. K9UKX, Joe Torzewski,
51625 Chestnut Road, Granger, IN 46530.

TELETYPEWRITER PARTS, gears, manuals, supplies,
tape, toroids. SASE list. Typetronics, Box 8873, Ft.
Lauderdale, Fl. 33310. Buy parts, late machines.

RTTY NS-1 PLL TU wired, tested, guaranteed $25.95
ppd., less switch, meter, power supply. Board un-
g[illgg77$84.75. Nat Stinnette Electronics, Tavares,

MANUALS for most ham gear made 1940/65, some
earlier. Send SASE for specific quote. Hobby In-
g‘ljggf’ W@JJK, Box H-864, Council Bluffs, lowa

FREE: 12 Extra Crystals of your choice with the
purchase of a new Regency HR-2B at $229. Send
cashier's check or money order for same-day ship-
ment. For equally good deals on Drake, Collins,
Ten-Tec, Kenwood, Swan, Atlas, Standard, Icom,
Tempo, Clegg, Genave, Midland, Alpha, Hy-Gain,
Mosley, CushCraft, and Hustler, write to Hoosier
Electronics, your ham headquarters in the heart
of the Midwest. Become one of our many happy
and satisfied customers. Write or call today for
our low quote and try our individual, personal
service. Hoosier Electronics, R. R. #25, Box 403,
Terre Haute, Indiana 47802. (812)-894-2397.

INSTRUCTION MANUALS — Thousands available
for test equipment, military electronics. Send $1.00
(refundable first order) for listing. A service of
Tucker Electronics, Box 1050, Garland, Texas 75040.

More Details? CHECK—OFF Page 94

CALCULATOR CHIP A1030

North American Rockwell A1030
4 function § percent:on-chip
clock:8 digit floating or
fixed DP:full memory and con-
stant 42 pin staggered lead
DIP (unbent).

745206 SCHOTTKY BIPOLAR

745206 Schottky Bipolar 256x1
Random Access Memory.
ea. $3.49 10 pak $29.00

10 AMP FULL WAVE BRIDGE RECTIFIER

10 AMP Full Wave Bridge Rectifier
100 PRV Motorola MDA 762-2

ea. $2.25 10 pak 520.0()&

o ZN3055 NPN TRANSISTOR

% 2N3055 Transistor (power):PD-115W;
VCE-60V; HFE-50; FT-30K; Case-TO-3
ea. $1.15 10 for $6.95

DIP RC NETWORKS

14 and 16 pin IC packages containing .
precision resistors and capacitors. -

NO SCHEMATICS AVAILABLE =
Sample indicates most contain 10 to =3
15R and 1 or 2C. Assortment of 8,$1.

All Merchandise is new unused surplus
and is sold on a money back guarantee.

ea.$4.95
w/data

Five dollar minimum order. Free first
class postage on all orders. California
Residents please add sales tax.

Send stamp for free catalog. Write to:
VARLU-PAK

box AF Carmichael, Ca. 95608

o
blnd‘em
ar;d
fllld em

Take care of your valuable Ham
Radio collection. These rugged easy
to use binders each hold 12 issues
of your favorite magazine.

$5.00 each 3 for $13.50

ham

radio......

Greenville, NH 03048
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925 MHz UHF PRESCALER

Divides any frequency between 25 MHz and 525 MHz by
ten to allow a 50 MHz counter to measure frequency in
the UHF bands. Sensitivity is better than 50 millivolts at
500 MHz. Also includes a built-in 20dB preamp for fre-
quencies between 1 MHz and 50 MHz to give extra gain
for measuring oscillators. A thru-line sampler allows direct
connection of transmitters up to 100 watts. Operates on
8 to 15 volts DC or AC line. Add $2.00 for shipping in

B

cont. U.S. DELUXE PORTA-PAK $59.95
UHF PRESCALER . . . $159.00 ups prepaid
REGULAR PORTA-PAK 39.95
jIDLAGEL ELECTRONICS e
E ELECTRONIC COUNTERS pORTA_PAK
6742-C TAMPA AVENUE / RESEDA, CALIFORNIA / 91335 P. 0. BOX 67
(213) 342-2714 (213) 345-1833 SOMERS, WISCONSIN 53171

ARR-52 VHF RECEIVER CATALOG

Easily converted to 2-
eter 7| GOVERNMENT SURPLUS
conversion details. As de-

516 Mill Street, N.E. Vienna, Virginia 22180 1016 E. EUREKA - Box 1105 - LIMA, OHIO - 45802

meter FM. Now set for S ;
>008) ELECTRONIC EQUIPMENT
scribed in _the Surplus ]
(703) 938-3350

163-173 MHz, 16 chan-
nels. $19.95 postpaid
continental US: Includes
Sidelights Column, (Pg. & I o r 1 9 : 5
58 Oct. CQ). 19.95
Ezmm| OVER 100 SOLD $POSTPA|D FREE UPON REQUEST! Write for
w’ BankAmericard & COD Welcome Copy of Catalog WS-75 Now!
Address: Attention Dept. HR

schematic diagram and
Electronic Equipment Bank, Inc. FAIR RADIO SALES

“THE ELECTRONICS STORE"
RMS CORPORATION
675A GREAT ROAD (ROUTE 119)
LITTLETON, MASS. 01460

WORLDS ONLY WEEKLY DX MAGAZINE 7400 SERIES 1.C.'s o MATRIC.KEYERS
LER ANT. ANTENNAS

CURRENT DX NEWS - COMING EVENTS VHF ENG. KITS — VHF-HT-144 — VENUS SSTV

DATES - FREQUENCIES - TIMES - ALL THE LARGE INVENTORY OF COMPONENTS

NEWS IN DEPTH - 160 METERS THROUGH 1-495 to Rte. 119, Groton Exit 19

10 METERS - DX CONTEST INFO & CLAIMED 2 Miles On The Right

SCORES - MONTHLY PROPAGATION PRE-
DICTIONS - DX HONOR ROLLS - and a very
SPECIAL “FLASH CARD"” SERVICE TO both
SUBSCRIBERS and NON-SUBSCRIBERS - 10¢
PER CARD FOR SUBSCRIBERS & 25¢ PER
card from NON-SUBSCRIBERS. YOU FUR-
NISH STAMPED AND SELF ADDRESSED
CARD (CAN BE EITHER AIR MAIL OR
REGULAR FIRST CLASS POST CARD. JUST
PUT PREFIX ON LOWER LEFT, BOTTOM ON
FRONT OF YOUR CARD (WE ONLY FILE
BY PREFIXES) ANY GOOD DX NEWS FROM
THE PREFIXES ON YOUR CARDS SENT
TO YOU IMMEDIATELY ! DXING EASY !!

DX NEWS IS OUR BUSINESS
$11.95 POSTPAID ADD $1.00

THE DX'ERS MAGAZINE ‘al Residents 5% TO INCLUDE BATYERI’EE‘ po.
(Gus M. Browning, WABPD) QU|CK'OP R

Drawer “‘DX"’
CORDOVA, S. C. 29039

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 6¢ each.

5200 Panama Ave., Richmond, CA USA 94804

HILDRETH ENGG.

Experiment with Op-Amps
the easy way. Contains
741C Op Amp,Solderless-
connectors,Switch, ....

Cash for any Colline military or gommercial ﬁp-
ment or parts, especially 618 T Tranceivers.
antenna couplers. MIARQ- 102. AN/ARC- 04,

CASH

WE ALSO PRINT QSL CARDS - FREE SAMPLES
& PRICE LIST UPON REQUEST-WE PRINT
ALMOST ANYTHING ELSE YOU NEED TOO -
PRICES RIGHT

AN/MRC-95. SPACE ELECTRONICS
76 Brookside Drive, Upper Saddle River, N.J. ouu
(201) 327- 7840
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QSL's, Sample catalog 20¢. N & S Print, P. O.
Box 11184, Phoenix, Ariz. 85061.

RCA SUPERCARFONE — 6 meter FM_mobile. 100W
with noise blanker. 3 freq. transmit, 2 freg. receive
with simultaneous monitor. Tx52.525/76/72, Rx
52.525/64, $425. WA3NDO, Henry Ciotti, 2001
Bernville Rd., Reading Pa. 19601. (215) 373-1335.

WANTED: GENERAL CLASS (or higher) hams to
join 4,500 member Morse Telegraph Club. Hun-
dreds of hams already belong. Send modest $3
annual dues (includes subscription to great slick
paper newspaper “Dots and Dashes”) to GST A. J.
Long, 520 West Schwartz Street, Salem, Ill. 62881
for membership card and assignment to nearest
chapter.

MOULTRIE AMATEUR RADIO KLUB 14th annual
hamfest, April 27, Wyman Park Sullivan. Indoor,
outdoor market. Tickets $1 advanced: $1.50 at
ate. Write M A R K, P. O. Box 327, Mattoon,
llinois 61938.

EXCLUSIVELY HAM TELETYPE 2lst year, RTTY
Journal, articles, news, DX, VHF, classified ads.
Sample 30¢. $3.00 per year. Box 837, Royal Oak,
Michigan 48068.

TECH MANUALS for Govt. surplus gear, $6.50 each:
R-220/URR, R-274/FRR, URM-25D, URM-32, USM-16,
TT-63A/FGC, TS-382D/U, BC-779B, TS-497B/URR,
LM-21, TS-34A/AP, ALR-5, GRR-5, ARR-7, PRC-10.
Thousands more available. Send 50¢ (coin) for list.
W3IHD, 7218 Roanne Drive, Washington, D.C. 20021

PC's, Send Iar%e S.A.S.E. for list. Semtronics, Rt.
#3, Box 1, Bellaire, Ohio 43906.

WANTED: Sony SRA-2L Recording Amplifier. Will
pay cash. Joe Reiffin, 2900 Maison Way, Sacra-
mento, Ca. 95825.

YOU’'RE NOT UP-TO-DATE if you're not reading
HR REPORT. The most complete, most accurate
and most timely source of news ever offered to
the amateur. Now mailed weekly — 52 issues per
year just $12. HR REPORT, Greenville, NH 03048.

WANTED: tubes, transistors, equipment, what have
you? Bernard Goldstein, W2MNP, Box 257, Canal
Station, New York, N. Y. 10013.

THE KNIGHT RAIDERS VHF CLUB will hold their
auction and flea market Sunday, March 23, 1975 at
the YWCA of Paterson, 185 Carol Street, Paterson,
New Jersey. Free admission, free &arking, refresh-
ments available. Talk-in 146.94 MHz. Flea market
tables: $5 for full table, $3 for !4 table. Reserve
your tables in advance from: Knight Raiders VHF
Club, Inc., K2DEL, P. O. Box 1054, Passaic, New
Jersey 07055.

WORLD QSL — See ad page 86.

LEARN DESIGN TECHNIQUES. Electronics Monthly
Newsletter. Digital, linear construction projects,
design theory and procedures. Sample copy $1.00.
Valley West, Box 2119-C, Sunnyvale, Ca. 94087.

CANADIAN JUMBO SURPLUS and Parts Catalogs.
Bargains Galore. Send $1. ETCO-HR, Box 741, Mon-
treal “A" H3c 2V2.

STOLEN, DEC. 23, 1974: FM27B with D.A.R.T. T.T.
enclosure. Ser. #27403-1624, T4X 11649, R4A
#2638. Info to Gary A. Black, K8PNZ, 3872 Royal
St., Berkley, Mich. 48072. 1-313-546-8859, or Det.
Sgt. Flynn, Berkley Police, 1-313-541-9000.

RESTRUCTURING is coming! More important than
ever to upgrade your amateur license. See us for
the manuals, guides and code tapes you need to
get your license. HAM RADIO, Greenville, NH 03048.

WHITEWATER, WISCONSIN Midwinter Swapfest,
March 16th, 9 a.m. to 5 p.m. at the National Guard
Armory, Whitewater. $1.50 advance, $2 at the door
(additional $1.50 reserves one display table). Talk-
in on 94. Refreshments, free parking. everything
indoors. For tickets and details, an Servais,
WA9AJW, Rt. 4, Box 309AA, Elkhorn, Wis. 53121,
Tel. 414.723-2227. S.AS.E.

More Details? CHECK—OFF Page 94

CFP Enterprises

the home of

THIRD GENERATION FM

featuring

RP MFA-22
ICOM IC-230
ICOM DV-21 |

Trade-ins accepted. Write for quote. For
the economy-minded, we have some of
the best in second generation, too — new
and used. Send SASE for our monthly
used equipment list.

CFP Enterprises |
866 RIDGE ROAD |
LANSING, N. Y. 14882 i
Hours: Mon, Tues & Thurs 8:30-8:30
24-hour telephone 607-533-4297

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 $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-
grees for six major U.S. cities; Boston, Washington,
. C., Miami, Seattle, San Francisco & Los Angeles.

$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 useful information on each of the 50
United States and other Countries $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.

size 8% " x 12" $2.50
Complete reference library of maps — set of 4 as listed
above $3.75

See your favorite dealer or order direct.
Mail orders please include 50¢ per order for postage and handling.

iy "callbook

925 Sherwood Drive
Dept. | “ke Bluff, I1l. 60044

BROCHURE!
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NEW ARRIVALS — Good Quantities, except®
UG-273/U, co-ax adapter, VHF male, to BNC
female, Teflon insert. BRAND NEW AMPHENOL.
UG-274/U, *, BNC “T". Teflon insert. Choice,
mix or match. 5/4.75; each $1.00

PCBs on Epoxy Glass

#1) 77 x 47 4+ V47 for 18, gold plated slide in
connections, 3” long. Loaded with 9 ICs; 1 25K
trimpot; 17 transistors; resistors, capacitors.
RCs, etc. 6/$7.00; each $1.25
#2) as above, but with 9 ICs; (looks like 3 more,
not installed); 6 tranststors, capacitors; resis-
tors, RCs, etc. for $5.50; each $1.00
AM/FM P.C.B. Unused re]ec(s some with broken
connections, broken resistors, etc. AS IS. With
AM/FM loop stick; 2 gang, AM/FM tuning ca-
pacitor; 8 transformers, miniature, RF, IF, etc.;
(IF's 455 KC & 10.7 MC); transistors, diodes,
resistors, capacitors; etc. On brown, bakelite
board 33%4” x 3”7 x l'/;” ogh with all parts.
10/%7. 5/$3.75; ea. 79¢

6 to 30 pf. JFD #VC30G, plston trimmer
4/$3.25; each 85¢
6 to 52 pf. 2 KV. EFJ #50G20, variable capaci-
tor. 5 rotor, 4 stator p|ates 13%4” dia. .045”
spaced; triangle front ceramlc {)Iate 27 x 1, Mh;
2 |bs. 0.25; each $2. 75
150 CFM blower; Dayton #QM 436. Motor 115V.
50/60 CYC.; 1/70 HP; 1500 RPM; 0.7 A; 3” dia. x
24", Impeller 8” dia. x 37; air input 51/‘” dia.;
output 3 1/16” sq. Electricaly noiseless, some
air whirr. BRAND NEW. 5 Ibs. 4/$29.50; ea. $7.75

CHEAP SKATE SPECIALS

Take-outs — clean, tested, operable, excellent
— GUARANTEED.

0-1 MA DC, 314” sq. SIMPSON meter. Scale 0-15
A. RF (NO thermocouple). 4/$8.50; each $2.25
7-90 pf. 2KV BUD #366. Variable capacitor. 16
rotor, 15 stator plates, 13 ” dia.; 2 ceramic end
plates, 15 ” sq. x %" thick; 3%” long, 4 1V
for dual 14 ” shafts; 2 Ibs. 4 for $7.50; ea. $2.00
100 CFM blower; motor 115V. 50/60 CYC.; 0.73A:
2600/3000 RPM; 3% dia. x 2'4”. Impeller 514"
dia. x 2%"; air input hole 47 dia.; ouput hole
2% dia.; 6’ heavy duty line cord; 5 Ibs. Very,
very quiet, some air whirr. 4/$19.50; ea. $5.25

PLEASE — include sufficient, to cover new ship-
ping costs; any excess remitted, returned in ship-
ment. lllinois deliveries, add 5% (sales tax).

BC ELECTRONICS

Store — 5696 N. Ridge Ave., Chicago, lll. 60660;
hours —- Wed. 11:00 to 2:00; Sat. 10:00 to 2:00.
MAIL c/o Ben Cohn, 1249 W. Rosedale Ave., Chi-
cago, lll. 60660. Phones (312) 784-4426 & 334-4463.

RTTY VIDEO DISPLAY UNIT

“ViomvPE e LELAND ASSOCIATES

r
$550 18704 GLASTONBURY RD.
MODEL 8729 DETROIT, MI. 48219

450 MHz CONVERTER
KIT FOR HAM OR COM'L.

BANDS, $20 LESS XTAL(S).

® 450 MHz PREAMPS $25, Kits $15
® VHF PREAMPS $10, Kits $6

® LED SCANNER KITS $10

® VHF FM RECEIVER KITS, $49.95

— SEND SASE FOR LITERATURE —

HAMTRONICS, INC.

182 BELMONT RD., ROCHESTER, N. Y. 14612
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You're Ahead
when mobile witha

Larsen Kulrod®

Gain Antenna

= TOPS IN PERFORMANCE =
= LOWSILHOUETTE GOOD LOOKS =
= VSW.R. LESSTHAN1.3T01 =
= HANDLES FULL 200 WATTS =

Larsen Kulrod VHF Antennas are the result
of over 25 years of practical experience in the
two-way radio field. They are rugged, reli-
able and built with infinite care to assure
top performance. Models available to fit all
standard mounts and for all popular ama-
teur VHF frequencies. Each is equipped with
the exclusive Larsen Kulrod, your assurance
of maximum efficiency and no loss of RF
through heat. Comes complete with all in-
structions. Models for 2 meters delivera full 3
db gain over 1/4 wave whips . . . the 420-440
MHz and 440-460 MHz collinears . . . 5 db
gain and full 100 watts capability.
Sold with a full money back guarantee . . .
the most liberal in the mobile antenna field.
Whether you work via repeater or simplex
you deserve to have a Larsen Kulrod. Get
full fact sheet and prices, today.

® Kulrod

O a trademark of Larsen Electronics

rsen Antennas

11611 N.E. 50th Ave. P.O. Box 1686
Vancouver, WA 98663
Phone 206/573-2722

More Details? CHECK—OFF Page 94




HOMEBREWERS: Stamp brings list of high quality
components. CPO Surplus, Box 189, Braintree,
Mass. 02184.

STOLEN: Drake TR4 #29782 from an Army MARS
station. If you have any information, please con-
tact Det. Lt. W. Jacobs, Englewood, New Jersey
Police Department 201-568-2700 or Federal Bureau
of Investigation, Newark, New Jersey 201-622-5613.

SOCIETY OF WIRELESS PIONEERS offers Life Mem-
bership to active and former C.W. operators on
comm’l.,, military, gov't., etc. wireless/radio cir-
cuits. Contact: Society of Wireless Pioneers, Dept.
H, P. 0. Box 530, Santa Rosa, California 95402.

PORTA-PAK the accessory that makes your mobile
really portable. $59.95 and $39.95. Dealer inquiries
invited. P. O. Box 67, Somers, Wisc. 53171.

YOU'LL READ IT FIRST IN HR REPORT, amateur
radio’s finest newsletter. If you want to know
what's really going on, you need this newsletter
now. Write for a sample cog and full details.
HR REPORT, Greenville, N.H. 03048.

BUY—SELL—TRADE. Write for monthly mailer,
give name, address, call letters. Complete stock of
major brands, new and reconditioned equipment.
Call us for best deals. We buy Collins, Drake, Swan,
etc. SSB FM. Associated Radio, 8012 Conser,
Overland Park, KS. 66204. 913-381-5901.

VERY in-ter-est-ing! Next 5 big issues $1. “The Ham
Trader,” Sycamore IL 60178

KENTUCKY HAM-O-RAMA — Sunday, June 1 at
Boone County Fairgrounds, Burlington, Kentucky.
10 miles south of Cincinnati near |-75. Features
rizes, indoor exhibits, flea market, refreshments.
ickets: $1.50 advance, $2 at door. Contact:
WABO0GS, 6381 Mullen Rd., Cincinnati, Ohio 45239.

NOW PAYING $2000.00 and up for ARC-94/618T
ARC-102/618T. $1200.00 and up for ARC-51BX,
$1500.00 and up for 490T-1 antenna couplers. We
also need these control boxes — C-6287/ARC-51BX,
C-6476/ARC-51BX, C-714E-2. We also need R-1051
receivers, RT-662/GRC-106 transceivers. We buy all
late aircraft and ground radio equipment. Also
pack radios. We are buyers not talkers. Bring your
equipment in, you are paid on the spot. Ship it in,
you are paid within 24 hours. We pay all shipping
charges. If you want the best price for your equip-
ment, call us. Call collect if you have, and want
to sell or trade. We also sell. What do you need?
D & R Electronics, R.D. #1, Box 56, Milton, Pa.
17847. Phone — 717-742-4604 - 9:00 a.m.-9:00 p.m.

POWER SUPPLY, brand new solid state fully regu-
lated Computer Test Corp. Model 3218 with man-
ual, 110VAC input, outputs of 12VDC @4A, 6VDC
@4A, 18VDC @7A $75. B. Rowan, 55 Runnymeade
Road, Berkeley Heights, N. J. 201-464-5090.

HAMFEST! Indiana's friendliest and largest Spring
hamfest. Wabash County Amateur Radio Club’s 7th
Annual Hamfest will be held Sunday, May 18, 1975,
rain or shine at the 4-H Fairgrounds in Wabash,
Indiana. Large flea market (no table or set up
charge), technical sessions, bingo for XYL's, free
overnight camping, plenty of parking. Lots of
good food at reasonable prices. Admission is still
only $1 for advance tickets, $1.50 at the gate. For
more information or advanced tickets write: Bob
Mitting, 663 Spring St., Wabash, Indiana 46992.

STOLEN EQUIPMENT: Motorola Mocom 70 base
station, L53BBB-3100AM, SN KA2090. Contact
Richard M. Hambly, WB2TNL, 16 Gaslight Drive, 1,
South Weymouth, Mass. 02120, by mail or tele-
phone collect (617) 335-8574.

VACATION LAND HAMFEST Sunday, May 18, 1975;
Erie County Fairgrounds near Cedar Point. Huge
flea market area. First prize — Regency HR-2B.
Tickets - $1.00 advance, $1.50 at gate. Information:
Hamfest, P. O. Box 2037, Sandusky, Ohio 44870.

YOUR AD belongs here too. Commercial ads 35¢
per word. Non-commercial ads 10¢ per word.
Commercial advertisers write for special discounts
for standing ads not changed each month.

More Details? CHECK—OFF Page 94

amateur radio’s
only weekly
newsletter

standard of
excellence in
news reporting

W

for today’s involved
amateur
1 year — 52 issues — $12.00

HR Report Greenville, NH 03048

ATT. ALL FT-101 OWNERS

5-10 dB extra talk power. Better
RX gain and selectivity. “‘Unit
works so well have given up plans
to buy a Linear — WA2A0Q!"”
Price $110, post paid. Details
Holdings Ltd., 39/41 Mincing
Lane, Blackburn., BB2 2AF.
England.

G3LLL’s RF Clipper

A
Feastern

vhf/uhf conference

22-23 MARCH, 1975
NEW ENGLAND CONVENTION CENTER

Durham, New Hampshire

Program directed by Joe Reisert, W6FZJ/W1JAA
* Extended-range vhf/uhf communications
* Low-noise receivers and converters
* Power amplifier design and construction
* High-performance antennas
* OSCAR communications

Dinner speaker - Edward P. Tilton, W1IHDQ
Technical Seminars * Discussion Groups
Noise-figure Measurements
Technical Exhibits * Awards and Prizes

Registration Information Available From

Chuck Benavides, WA1KIR

103 Peabody Drive, Stow, Massachusetts 01775
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~
when you

need
to know
FAST

12is good . ..
24 is hetter. ..

2.4 bt

~

TWICE THE SERVICE
AT NO INCREASE IN PRICE!

Yes, HR Report, amateur radio’s first
national newsletter, is going weekly.
Now you can receive the latest news
about your favorite hobby every Mon-
day by first class mail.

Follow Restructuring, 1979 Alloca-
tion Proposals, ARRL Activities,
AMSAT News, Propagation, DX News
. . . Virtually all phases of amateur
radio will be updated . . . every week.

News is flowing too fast these days
to be followed only monthly or bi-
weekly. HR Report is your answer.

HR Report has already set an en-
viable record for fast, concise report-
ing, and now weekly service will
raise that standard even further.
Don't miss out . . . sign up today.

I'* REPORT

_____________________________________

HR Report, Greenviile, NH 03048

52 exciting issues
by first class mail only $12.00

Name

Call

Address -

City

90 march 1975
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SAROC HAWAIIAN HOLIDAY

including
SAROC’s First Hawaiian Convention

Spend 8 fabulous days in exciting Hawaii
on SAROC’s Hawaiian Holiday

Your holiday includes:

® Attendance at the SAROC Ha-

i > |ai%°2“”“°°“

7 nlgﬁts at the Sheraton Waikiki
¥ 1 u on famous Waikiki Beach

® Optional visit to the other islands

® Round trip air transportation from
Los Angeles or San Francisco on
Western Airlines

/ o Connecting flights from selected
| Eastern and Mid-Western cities
: via United Airlines

@ Leave July 17, 1975 — Return
July 24, 1975

/ ¢ .y,

-

Combine your favorite hobby with beautiful Hawaii
and you have a vacation you’ll never forget.

All travel arrangements by Del Webb World Travel Co.
for further details write

SAROC

Box 945

Boulder City, Nev. 89005

More Details? CHECK—OFF Page 94 march 1975 91



& ELEGTRONICS

CONSTRUCTOR

Here is an interesting general
electronics hobby magazine.
It's loaded with lots of inter-
esting simple circuits and
ideas, not only about radio,
but in all phases of electronics
including test gear, audio, re-
mote control and security
electronics.

We are sure that you will find
a number of worthwhile pro-
jects in this British magazine.

1 Year (12 issues) $9.50

Radio Constructor
Greenville, NH 03048

CASH For 2-WAY FM RADIO

MOTOROLA, GE, RCA, ETC. EQUIPMENT
MOBILES, BASES, PORTABLES MOBILE-TELEPHONES
REPEATERS, REMOTE CONTRdLS, TONE EQUIPMENT

— 2-WAY TEST EQUIPMENT —
(Operational Units Only)
. Commlssmns/Flnders Fees *
CAL-COM SYSTEMS, INC.
701-51A KlNGS ROW, SAN JOSE, CALIFORNIA 95112
Telephone 24 Hours 408/998 -4444

PRINTED CIRCUIT BOARDS

Available for any amateur project appearing
with artwork in any amateur periodical.

Write for complete details and prices
L. “Mac” McClaren, WBURX
Printed Circuit Service for the Amateur
19721 Maplewood Ave. Cleveland, Ohio 44135
216-267-3263

CONVERTERS

VH F/UHF PREAMPS

Ten e(ers through 432 MHz. A post card will bring our
full 74 Catalog.

@ J ﬂlm @& laboratories

BOX 112, SUCCASUNNA, NJ 07876
Telephone: 201584 6521

1C-230 Icom
$489.00
Phone (207) 439-0474

Craig

P.O. Box 615

QUALITY, VALUE, INTEGRITY,
VARIETY AND FAST PPD. DELIVERY.
WANT SOME? Try TRI-TEK

10¢ Stamp For Latest Flyers Full of
New and Surplus Electronics Bargains.

; ; Tri-Tek, Inc. Box 14206, Phoenix, Az. 85063

Store Location: 6522 N. 43rd Ave., Glendale, Az.

Portsmouth, N.H. 03801

(603) 436-9062

ALL-BAND ANTENNA CONNECTOR

HYE-QUE 1 molded connector has
eyelets for securing antenna elements,
heavy copper leads, coax PL259 con-
nector for feedline, and tie-point for
antenna support. Drip-cap protects
connector. Reinforced. At your deal-

er's, or $3.95 postpd. Companion in-

ml,mm 2 for 99¢ ppd. Instructions

included.

BUDWIG MFG. CO., p.0. Box 97H, Ramona, Calif. 92065

LOGIC MICRO/MINI-
COMPUTER NEWS

LOGIC
NEWSLETTER °©

SAMPLE COPY $1.00
LOGIC NEWSLETTER
POB 252

WALDWICK, N.J. 07463

RTTY

e Phase-lock loop RTTY PC boards
e CMOS RTTY regenerator PC boards
e Phase-coherent afsk PC boards

AOK for Oscar 7 send S.AS.E.
telemetry DIGICOM for Info.
Suite 900 185 Devonshire St Boston, MA 02110

radio

communication

If you want an excellent tech-
nical magazine then this is
the one for you. Want to know
what British amateurs are up
to? This is the only publica-
tion which gives complete
coverage of amateur radio in
Great Britain. Well written and
very interesting.

Your subscription also covers
a one year membership in the
Radio Society of Great Britain.

1 Year (12 issues) $12.00

Radio Communication
Greenville, NH 03048
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March 1968 (first issue)
FEATURING: 5-band SSB exci-
ter, IC-regulated power supply,
Remotely-tuned 10-meter beam,
Transistor curve tracer, Double-
balanced mixers.

May 1969

FEATURING: Potpourri of in-
tegrated-circuit applications,
FM repeater receiver perform-
ance, RTTY converter, IC noise
blanker, The ionospheric e-
layer.

August 1969

FEATURING: Homebrew Para-
bolic Reflector, Solid-state Q-
5er, Frequency calibrator with
mos {C's, New multiband quad
antenna, Troubleshooting with
a scope.

September 1969

FEATURING: FM techniques
and practices, IC power sup-
plies, 1296-MHz varactor trip-
fer, Tunable bandpass filters,
Amateur microwave standards.

October 1969

FEATURING: Hot Carrier Di-
odes, Low-cost linear IC's,
Diversity antennas, solid-ctate
432-MHz exciter, Tropospheric-
duct communications.

November 1969
FEATURING: Op Amps . . .
theory, selection & application,
WWV' receiver, Multiband an-
tenna, Electronic key, Six-
meter collinear.

collector’s

items

June 1971

FEATURING: A practical ap-
proach to 432-MHz SSB, FM
carrier-operated relay, Audio
agc systems, Practical IC's,
Low-noise 1296-MHz preamp.

June 1972

FEATURING: 5 Band solid-state
communications receiver, FM
repeater control, SSTV synch
generator, microwave experi-
menting.

August 1972

FEATURING: Frequency synthe-
sizer for Drake R-4, 2304 MHz
preamp, audio filters, RTTY
Monitor scope, mobile touch-
tone.

October 1972

FEATURING: 4 channei spec-
trum analyzer, HF frequency
synthesizer, all-band dipole,
160 meter vertical, multi-func-
tion IC's.

December 1972
FEATURING: Satellite commun-
ications, UHF swr bridge, RTTY
monitor, receiver, FM channel
elements, helical mobile an-
tenna.

January 1973

FEATURING: Matching net-
works, digital readout VFO, fm
repeater recoder, six-meter pre-
amp, tuneable phase locked
loop.

February 1973

FEATURING: Communications
receiver design, rf speech clip-
per, fm receiver scanner, Ples-
sey SL600 integrated cricuits,
solid-state noise blanker.

March 1973

FEATURING: Solid-state 80-me-
ter transceiver, reciprocating-
detector receiver, AFSK gener-
ator, electronic keyers, mobile
touch-tone.

June 1973

FEATURING: Digital RTTY auto-
start, fm repeater installation,
micropower receiver, broad-
band amplifiers, logic oscil-
lators.

July 1973
FEATURING: SSTV test gener-
ator, carrier operated relay,
VHF receiver, two-meter fre-
quency synthesizer, antenna
matching.

HAM RADIO BINDERS

Collector's items deserve the best protection
you can give them, and we know of no better
than our handsome Ham Radio Binders. Bound
in washable buckram and supplied with year
labels to identify each volume. Each binder
holds 12 issues.

$4.50 each 3 for $12.00

There's no place like a good collection of
HAM RADIO back issues to find answers
you're looking for. Go over the list above

and find the ones you need.

ham

GREENVILLE, NH 03048

N Call

Enclosed is ...

r adiﬂ the items 1 have checked.

HAM RADIO BOUND VOLUMES

Here is a handsome addition to your library.
Twelve issues (a full year) of Ham Radio
bound into a rugged, good looking, hard cover
book. Certainly the most deluxe way to coliect
Ham Radio and perhaps the only way to ac-
quire some out of print back issues. Years
1971, 1972, 1973 and 1974 available.

$14.95 each

March 1968 (first issue)
May 1969 [0 October 1972
August 1969 1 December 1972

September 1969 [] January 1973

0
0
O
]
for [J October 1969 O February 1973
O November 1969 [ March 1973
3 June 1971 [ June 1973
O June 1972 O July 1973
O

August 1972

Addr:

Just $1.00 each ppd.

............ Binders $4.50 each 3 for $12.00

City.

State. Zip.

............ Bound Volumes $14.95 Specify year(s)

More Details? CHECK—OFF Page 94
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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”

Place your check mark
name and number. Ex: Ham Radio ¥ 234

in the space between

INDEX
Adva ___ 265 International
Amsat ___ 220 Crystal __ 066
Atfas ___ 198 Jackson __ 292
BC ___ 013 Jan _ 067
Barry * Janel ___ 068
Budwig ___ 233 Jensen ____ 293
CFP ____ 022 K. E. __ 072
Cal-Com ___ 282 K-Enterprises ___ 071
Craig ___ 177 KLM __ 073
Cush Craft ___ 035 Leland __ 193
DXer's ____ 028 Levy ____ 291
Data Signal 270 Lagic ... 133
Dayton ___ 223 McClaren ___ 155
Delavan ___ 235 MFJ ___
Dentron ____ 259 Oneida __ 144
Drake ____ 039 Pagel ____ 092
Digicomm ____ 278 Palomar ___ 093
Dycomm ____ 040 Poly Paks ____ 096
VHF Conference * Porta-Pak ___ 274
Eimac ___ 043 RMS 239
Elect. Equip Bank ___ 288 RP ___ 098
Epsilon ___ 046 Callbook 100
Erickson __ 047 Radio Const. __ 150
Fair ___ 048 Regency ___ 102
Genave _ 168 SAROC ___ 146
Glade Valley 213 Signal/One ___ 262

Great Lakes Hamvention *
HR Report 150

Hal ___ 057
Ham Import ____ 290
Ham Radio ___ 150
Hamtronics ___ 246
Heath ___ 060
Henry __ 062
Hildreth __ 283
Holdings __ 252
Hy-Gain ___ 064
lcom ___ 065

Southwest Tech. ___ 263
Space-Military 107
Spectronics 91

Spectrum ___ 108
Sumner Elect. 276
Tristao ____ 118

Tri-Tek - 117

VHF Engineering ___ 121
Valu-Pak ___ 264
Weinschenker ___ 122

World QSL ___ 125
Yaesu ___ 127

*Please contact this advertiser directly

Limit 15 inquir

ies per request.

March 1975

Please use before April 30, 1975

Tear off and mail to

HAM RADIO MAGAZINE — ‘“/check off”

Greenville, N. H. 03048

NAME
CALL
STREET.
CITY.
STATE 2IP
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The New Hy-Gain 270
brings state-of-the-art design
to 2 meter mobile.

The Hy-Gain 270 is specifically designed to solve the problems of
gain 2 meter mobile antennas...hard tuning, high VSWR, poor
pattern due to irregular ground plane, and fade from whip flex.

The all white fiberglass and chrome design develops 6 db gain
through the use of 2 stacked 5/8 wave radiators with a self-
contained 1/4 wave decoupling system. Because the Hy-Gain 270
operates independent of the car body ground, you get minimum
pattern distortion for maximum range in all directions. Independence
from the car body also means the end to tune-up problems. The
fiberglass design solves the fading problem due to upper whip flex.
Since the antenna and feedpoint are sealed in fiberglass, the
Hy-Gain 270 will deliver top performance year after year without
loss due to corrosion. The Hy-Gain 270 can be mounted anywhere
...bumper, cowl, deck or mast...for fixed, land mobile or marine
service using Hy-Gain mounts listed below.

* 6.0 db gain.

* 250 watt rated.

* 144-148 MHz.

* VSWR less than 1.5:1 at resonance, 6 MHz Bandwidth.
* 96" whip height.

* No pruning required, completely factory tuned!

* 50 ohm input. :

* 3/8 x 24 standard mobile thread.

* Comes with 18’ coax and PL-259 connector.

Order No. 270

Mounts— Universal No. 271
Flush Body No. 499
Bumper No. 415

Get maximum range...get a Hy-Gain 270!

For prices and information, \
contact your local Hy-Gain a ,"
distributor or write Hy-Gain. p

Hy-Gain Electronics Corporation; 8601 Northeast Highway Six; Lincoln, NE 68507; 402/464-9151; Telex 48-6424.
Branch Office and Warehouse; 6100 Sepulveda Blvd., #322; Van Nuys, CA 91401; 213/785-4532; Telex 65-1359.
Distributed in Canada by Lectron Radio Sales, Ltd.; 211 Hunter Street West; Peterborough, Ontario.

More Details? CHECK —-OFF Page 94 march 1975 95




Specials from Barry

Collins Model 180S-1 Kilowatt Antenna Tuner.
Matches various impedances to 502, 3-30 MHz
w/vac. variable. reg. price $750.00 Sale $295.00
Sierra Average Reading Termination Wattmeter.
Model 185-A-100 FM 30, 100 watts. 500 $125.00
Astatic D-104 Mike .. .new $26.10
Astatic UG-8 Stand for D-104 ... . new $19.95
Astatic 531 Ceramic hi- |mpedance communica-

tions mike with switch . .new $10.50
Signal/One CX-7A with 400 Hz & 1200 Hz

filters . Write
B & W 334A Dummy Load-Wattmeter 0300MHz
522, 0-10, 100, 300, 1000 watts . $149.95

B & W 374 Dummy Load-Wattmeter 0-300MHz,
52Q 0-15, 50, 300, 1500 watts ... $17

Leader — LDM 815 Grid Dip Meter, portable.
transistorized, bat. operated 1.5-250 MHz $99.95

Drake - official factory distributor

Drake T-4XC ... . I $580.00
Drake R-4C Receiver .. . $549.00
FL-1500, 1500 Hz filter for R-4C ... ... $50.00
4-NB Noise blanker for R-4C . v $65.00
TR-22C Transceiver ... i $229.95
Drake AA-10 TR-22C Amp. . $49.95
Drake TR-4C Transceiver . S $599.95
Drake AC-4 Power Supply . s 12000
Drake W-4 Wattmeter ... . ... $62.00
Drake WV-4 Wattmeter . . $74.00
Drake MN-2000 Matching Network . $200.00

Finest SSTV VENUS lli:;eds; tlgoggl:rate
SS-2, SLOW SCAN MONITOR - $349.00
S§S-2K MONITOR KIT - $269.00
C1, FAST SCAN/SLOW SCAN
CAMERA & CONVERTER - $469.00

Antennas ta3s, 1a36, TH6-DXX, etc.
Savoy DGA-4075, 40-75 meter dipole ... $59.50
Savoy DGA-2M, 2 meter collinear ccniee $29.95
Trunk lip bracket for DGA-2M . $14.95
HyGain 14 wave 2M grd piane for fixed sta;non
13.0

B & W 376 5 position groundmg Protax coax
switch $17.95

Hustler 4 BTV Vertical Antenna ... $79.95
HyGain 18V 10-80 m. vertical . $33.00
HyGain BN86 Deluxe Balun . $15.95

HyGain 18 AVT/WB 10-80 meters vertical $97.00
Newtronics CGT-144 5.2 dB gain. Trunk lip

mount . $39.95
Gold Line Single Pole, 5 position coaxial switch,
wall bracket or panel mount, 1 KW AM $17.95

Times Wire & Cable, T-4-50, RG-8 foam ... 28¢/ft.

C.D. Ham |l Rotator
New Improved &35 $139.95

(o] 027 7 R ——— i $99:99
All rotators with control box
8 conductor cable for HAM Il or CD-44 16¢/ft.

Bird

We are official distributors for all Bird products

Bird Model 43 Wattmeters with either N or

S0239 connectors .. . 3100 00

2 to 30 MHz Slugs. Specnfy power 35.00

Most VHF Slugs. Specify Power & Freq 532 00
Slugs subject to factory availability

HT Kit from VHF Engineering. 2 watts out, 4
channel 2 meter transceiver kit HT-144B w/1
set xtals . $129.95

Viking Ranger 10 thru 160 meters w/book and

lab O.K. ... Fair to good $110.00
Neoprene ‘insulated wire 12, 14 & 16 ga.
stranded & tinned .. ... Write

B & W Minductors - Air-Dux coil stock
Kenwood TS-520

Millen 92200 Transmatch ...
Famous Triton-11 by Ten- Tec. Fully ‘solid-state, 200
g\:/" transceiver. 5 bands — full break in on

Ten-Tec 262 AC Power Supply with VOX .
R-389/URR 15 to 1500 kc. Manual or motor

tuned with digital readout. W/book . $395.00
Millen, Solid State anper 1.7-300 MHz Model
90652 y . $138.00

Kenwood R-599a ... .. . $395. 00
2M Converter for 599A ... 25.0
Speaker . ... Sold only ‘with 599A $15. 00
Nye (Johnson) 52 ohm low pass filter ... $19.5
Nye Heavy Duty transmitting Key . $ .95
Nye 275 Watts Matchbox with relay

See Barry for Meters and Capacitors
IC-230

® 1624 channels, simplex or offset (600
kHz) for repeaters

® All modular construction

® Super hot MOSFET/helical coil .4uV rcvr

@ AVAILABLE NOW! . . . only $489.0

1C-230 Regulated Pwr. Supply $89.95

Deluxe Headsets, Telex and others for ham radio
or audio visual: 600 ohms, vinyl cushioned: 59 99

With volume control . $11.99
Clegg FM-27B, trade-ins, checked out Call or write
Standard 826M, Trade-ins ............ Write
031 Power Supply for FM-27B .. $89.95

DYCOMM Block Booster “D” Kit, 10-15 watts in
45-55 watts out continuous ... Sale $59.95
DYCOMM Brick Booster “E" Kit, 1-3.5 watts in
12-30 watts out : $59.95
Mallory UHF Inductuner, covers 50-250Mc $9. 95 ea.
WE HAVE VIBROPLEX
Regulated Pwr Supply 5-50 vdc, steps of 5v
50ma, 150ma, 500ma, 1.5 amp with meter
good $59.95
10 Volt Fil. Transformer, herm. sealed, 115 V
50/60 cps, 11.2 vct, 31 amp. 6Hx5x5 $14.95
FR-114U Freq. — Interval Counter, 20 cys. to 1
Mc., excint working cond. $195.00
Hammarlund Dual Section 320/320 per section
Xmit'g Capacitor 24.95
B & W 850A PiNet Band swutchmg ‘inductor for
4-1000A, etc. . $66.75
852 for 3-1000Z, 4CX-1000A . $66.75
CONSTANT VOLTAGE TRANSFORMER. Input 115
VAC @ 60 Hz output, 24 Volts @ 15 amps regu-
lated (plus or minus 19%) requires 6 mfd. 660
VAC capacitor add $4.95 $60 value $14.95 ea.

See Barry for thousands of unadvertised specials

NPC POWER SUPPLIES

115 VAC Input - 12 VDC 4 amps out . 829 95
Same as above but regulated 7.95
Model 108R — 115 VAC/13.6 VDC 8 amps
continuous 12 amps surge. Regulated $69.95

BARRY BUYS UNUSED TUBES Send Your List.
Tube Headquarters. Diversified Stock. Heavy
Inventory of Eimac (ubes, chimneys, sockets,
etc. 3-500Z or 3-400Z .. .. Specify $50.00
572-B . $22.50
Tubes for worldwide and domestlc, commermal
service.

BA RR Y 512 Broadway
ELECTRONICS

DEPT. H-3

212-WA-5-7000

TELEX 12-7670

NY, NY 10012

% march 1975

More Details? CHECK—OFF Page 94




the new
TV-502
2 meter transverter

Kenwood engineering scores again. . . the
TV-502 transverter now adapts any TS-520
transceiver or T-599/R-599 combination to
transmit and receive SSB or CW on the two
meter band.

e All solid-state

144 to 146 MHz

[ ]

e SSB, CW

e Output impedance 50 ohms

e 8 watts power output (W/AC)

e Frequency stability * 200 Hz after
warm-up

e Styled to match the TS-520

e Price $249.00

the new

K-2000
full power
linear amplifier

K-2000 Cimean awesivies

The brand new K-2000 linear amplifier is
the perfect companion for your TS-520 or
T-599A. It is compact, reliable and priced
right. Uses two Eimac 8873 grounded grid
triodes cooled thru a large heat sink. The
K-2000 offers a full 2 KW PEP input for
SSB operation and provides amateur band
coverage from 80-10 meters. Provides a
built-in solid state power supply, built-in
antenna relay, a relative RF power indi-
cator, and built-in quality to match much
more expensive amplifiers. The K-2000
comes completely wired and ready for
operation.

Amateur Radio's New First Family

The TS-900, TS-520, R-599A, and T-599A in
a few short years have established new
levels of achievement in communications
for amateur radio. Inspired engineering,
careful attention to quality, beautiful styl-
ing. . . these have become the hallmark of
the Kenwood family. Now your Kenwood

line does more. The TS-520 or T-599A
operated with the new K-2000 amplifier
provides the full power capability you need.
Combined with the TV-502 they provide the
2 meter performance on SSB or CW which
gives you “Oscar” capability and intro-
duces you to the exciting new experience
of 2 meter DX.

Henry Radly

11240 W. Olympic Blvd., Los Angeles, Calif. 90064 213/477-6701

931 N. Euclid, Anaheim, Calif. 92801
Butler, Missouri 64730

714/772-9200
816/679-3127
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