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BASSETT

High efficiency mobile
and portable antennas
for all amateur bands,
CAP, MARS, CB,
SECURITY,

PUBLIC SERVICE,
MARINE, AND
GOVERNMENT USE.

* 2-6-10-15-20-40-75

« ldentical size, cost,
and appearance

« FULLY ADJUSTABLE
TO FREQUENCY
IN FIELD

« Low weight, low drag,
high strength
fiberglass

» Polished
chrome brass
standard 35-24 thread

« High gain collinear
on 2 meters

MODEL DGA-2M
$29.50 postpaid
inU.SA

- SAVOY $3'75

Postpaid in U.SA

TYPE 900 A

HIGH ACCURACY CRYSTALS
FOR OVER 30 YEARS

Either tyFe for amateur VHF in Regency, Swan, Standard, Drake, Vari-
empo, Yaesu, Galaxy, Trio, Sonar, Clegg, SBE, Genave.

Quotes on request for amateur or commercial crystals for use in all

tronics,

other equipments.

Specify crystal type, frequency, make of equipment and whether transmit

or receive when ordering.

TYPE 901

BASSETT VACUUM TRAP ANTENNA SYSTEM
Complete packaged multi-band antenna sys-
tems employing the famous Bassett Sealed
Resonators and Balun from which air has
been removed and replaced with pure
helium at one atmosphere. Operating bands
are indicated by model designation.

MODEL DGA-4075 . $59.50
MODEL DGA-204075 .. $79.50 MODEL DGA-2000-B ... $12.9
MODEL DGA-2040 $59.50 Postpaid in U.S.A.

MODEL DGA-152040 $79.50

BASSETT VACUUM BAL

The famous sealed helium filled Balun .
employed with the DGA Series Ante
Systems. Solderless center insulator
easily handles more than full legal po
while reducing unwanted coax radiat
Equipped with a special S0-239 type ¢
connector and available either 1:1 or

CONTACT YOUR DISTRIBUTOR OR WRITE FOR DATA

Savoy Electronics,inc

P.O. Box 5727 - Fort Lauderdale, Florida - 333
Tel: 305-566-8416 or 305-947-1191




“OPERATING ON-THE-AIR
WITH THE ALPHA 77
IS A PURE PLEASURE"
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“IF THE AMATEUR WANTS TO GO FIRST CLASS
IN EVERY SENSE OF THE WORD,
THE ALPHA 77 IS ONE WAY TO DO IT.”
(QST — March 1973)

The superb ALPHA 77 legal-limit amplifier is truly in a class by itself . . . a sleek
desk-top powerhouse that delivers a whole rack full of performance. The '77 is
engineered and built to operate continuously at maximum legal power-in any mode
including FSK or SSTV — and to stay cool and quiet in the process.

Now the ALPHA 77 is the only linear to provide full standard coverage of 10 through
160 meters — a feature not available elsewhere even as an option.

You really have to see and use the ALPHA 77 to fully appreciate its unmatched
quality and ruggedness. If you enjoy owning and using the very finest, you owe it to
yourself to at least investigate the ALPHA 77 by phoning or writing for detailed
literature. Available direct from ETO and from selected dealers coast-to-coast.
ALPHA 77 domestic net price, $1995.

T' EHRHORN TECHNOLOGICAL OPERATIONS, INC.
BROOKSVILLE, FLORIDA 33512
(904) 596-3711

More Details? CHECK—OFF Page 110 november 1973 [ 1



The Most Powerful Antennas Under the Sun

adin
DB-24B

DuoBand Does It Best!
20 AND 40 METERS

8.1 db gain on 20 Meters!
4.9 db gain on 40 Meters!
Maximum legal power!

The Hy-Gain DB-24B is the top combination for top perfor-
mance on 20 and 40 meters. Uses three full-sized elements
on 20 meters and two 2/3 size elements in conjunction with
Hy-Gain's perfected linear loading on 40 meters. Unique
linear decoupling stubs make two band operation possible
without inductance and capacity traps. Feeds with 52 ohm
coax and is equipped with balun and Beta Match for opti-
mum energy transfer. F/B Ratio: 20 meters, 20-30 db; 40
meters, 10-20 db. Boom length 24 ft., longest element 43 ft.,
maximum input 1 kw, AM.

DB-24B...for top duoband performance!
Order No. 396 $199.95
HY-GAIN ELECTRONICS CORPORATION

Dept. BL, 8601 Northeast Highway Six, Lincoln, NE 68507
402/464-9151 Telex 48-6424

2 november 1973 More Details? CHECK—OFF Page 110
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Because of an excessive number of prob-
lems being encountered by the FCC with
amateur repeater license applications, and
the lengthy processing delay, the Com-
mission has extended the deadline date
for all amateur stations licensed prior to
October 17, 1972, which were automatic-
ally retransmitting radio signals from
other amateur stations, and for which a
timely and sufficient application has been
filed. An application will be considered as
being timely if it was received by the FCC
on or before August 30, 1973.

According to the Commission, there
apparently has been some confusion
among amateurs as to the actual effective
date of the rules adopted in Docket
18803. The FCC has reiterated that the
rules became effective on October 17,
1972, and further, that full compliance
was expected as soon as possible but not
later than June 30, 1973. At the request
of the American Radio Relay League this
period was extended to August 30, 1973.

The FCC adheres to the view that all
licensees have had adequate time in which
to modify their repeater stations to fully
comply with the rules set forth by
Docket 18803, although there may not
have been sufficient time to obtain the
licensing authority for a repeater station,
control station and/or auxiliary link sta-
tion. Therefore, although the licensing
deadline has been extended {(apparently
indefinitely), amateurs operating re-
peaters under previous authorization are
cautioned that their operations must
otherwise fully comply with the rules.
The Commission has also pointed out
that licensees and control operators of
stations not operated in compliance with
the rules of Docket 18803 are subject to
appropriate enforcement action.

The FCC has complained that the
main problems contributing to the
lengthy processing delays are lack of
standardization, failure to supply the

a second look

. Jm
fisk

required information and failure to pre-
sent the information in a manner permit-
ting rapid processing. In as much as there
has been considerable confusion as to
what information was actually required
and the Commission was apparently re-
luctant to supply any guidelines, this is
not surprising. After a considerable
amount of arm twisting a few suggestions
were forthcoming but they were nebulous
at best. To add to the muddle, FCC staff
members reached the epitomy of bureau-
cratic vacillation by approving one appli-
cation and then disapproving another
which used exactly the same format. If
the problem wasn’t so serious it would be
amusing.

The Commission is now, finally, de-
veloping suggested application forms that
are designed to eliminate the most fre-
quently encountered errors. This should
have originally been done at the time
they adopted Docket 18803 — it would
have saved everyone a lot of grief. Al-
though it has not yet been decided if
these suggested forms will be adopted as
official FCC forms, properly prepared
license applications using them will be
acceptable for processing. You can also
help by using universally accepted terms
and standard symbols in your repeater
license applications. If there is any ques-
tion about an abbreviation, for example,
spell it out — terms commonly used in
one part of the country may mean
something completely different some-
where else.

In the meantime, if your repeater was
licensed prior to October 17, 1972, and
you have filed a new license application
prior to August 30, 1973, you can con-
tinue to operate your repeater under its
present license providing it complies with
all the rules of Part 97 of the regulations,
as amended by Docket 18803.

Jim Fisk, WIDTY
editor



A product in the amateur market gets a reputation very quickly. It
measures up to what you expect in engineering, performance and quality
—or else. That's why A/S amateur antennas are built to the identical
design and construction standards as their commercial counterparts.
Standards that have made them specified for more police and public
safety vehicle installations than all other brands combined.

HM-4

NEW! HM-223 2 Meters

1Va Meters Tough, virtually
HM-177 (220 MHZ) HM-175 indestructible
2 Meters 3/, Met antenna for hand-

High performance 4 Mmeters helds. Completely
Features new high S wavelength design 4 Collinear design insulated. Base fitting
conductivity copper for the new 220 MHz with truly hot matches Motorola
and nickel coated activity! Directly fed performance! Base HT, E. F. Johnson,
17-7 PH stainless with low loss coil in fittings have silver and Standard
steel whip. Shunt new low-profile plated contacts. Can portables.
fed coil encased in design. Spring and handle 100 watts.
waterproof PVC whip easily Whip and phasing HM-5
jacket. All fittings || removable leaving coil assembly is aone Same as above but
chrome plated brass. only 1%¢" high base piece molded design for Drake and other
Easy snap-in 4 for carwash to resist vibration and packset portables
mounting. 3 dB gain.* ¥ clearance. 3dB gain.* § moisture. 5 dB gain.* with SO-239 fittings.
NEW ASCOM® TOWERS *Measured over a Y4 wavelength whip

High strength, low maintenance
aluminum towers for HF and VHF
antenna installations. Thereis a

complete line of ASCOM self-

supporting towers —in heights from
30 to 90 feet —at attractive prices!

WRITE FOR FREE AMATEUR ANTENNA
and/or TOWER CATALOGS

the antenna
specialists co.

Division of ORION INDUSTRIES, INC., 12435 Euclid Ave., Cleveland, Ohio 44106
Export: 2200 Shames Dr., Westbury, LI, New York 11590 Canada: A. C. Simmonds & Sons, Lid.



low-power
solid-state

vfo transmitter
for 20 meters

Complete construction
details for

a two-watt

QRP transmitter

and Vackar vfo

for CW operation

on 20 meters

6 november 1973

C. Edward Galbreath, W3QBO, 8326 Still Spring Court, Bethesda, Maryland IR

This article describes the construction of
a 20-meter solid-state transmitter using a
jfet Vackar vfo with a power output of
two watts. This QRP transmitter has been
used successfully for several months in
many contacts, ranging geographically
from New Zealand to the USSR. This has
been done in a relatively few hours of
operating time and — surprisingly —
without the benefit of a beam; | use a
130-foot dipole, center-fed with open-
wire line,

This past winter my kilowatt friends,
skeptical as usual, challenged me to get
on the air and try to work DX ina DX
contest with this rig. | accepted their
challenge, and despite lack of contest
experience, | gave it a try for about two
hours one afternoon during a recent DX
contest. To the astonishment of all con-
cerned | worked VPIHC, OKITA,
HB9KC, ISCFY, HABKBM and I13ASE.
Such accomplishments are only men:
tioned to show what can be done with
two watts — | hope that more amateurs
will give QRP a try.

The transmitter is built as two units,
each in a 3x4x5-inch Minibox. The vfo,
with the three buffer stages, is housed ir
a separate box only to meet my owr



needs. The entire transmitter can easily
be built in a single Minibox of appropri-
ate size if you prefer.

vfo

The schematic of the vfo is given in
fig. 1. Except for the values of the
oscillator’s frequency-determining com-
ponents and the addition of a buffer-
amplifier stage, the circuit is the same as
that used in my 80- and 40-meter ver-
sions.! The two buffer stages and the
buffer-amplifier provide excellent isola-
tion of the oscillator from the driver and
final. There is only a slight frequency pull
by the final amplifier even though the
transmitter operates straight through.

tor, C1, is mounted on variable capacitor
Ca3.

A clamping diode connected between
the gate of Q1 and chassis ground has
been added to the oscillator circuit. Wes
Hayward, W7Z0!, when observing the
gate voltage of an MPF102 on a high-fre-
quency oscilloscope, found that, without
the diode, the gate potential increased to
the power supply potential on positive
peaks.? The diode limits positive excur-
sions to +0.7 volt, thus preventing con-
duction in the gate of the jfet and
possible instability of the oscillator stage.
Any small silicon diode such as a TN914
will do the job.

All components of the oscillator stage

+12 VOC O 9
S R2
2100 cio

y

RFCt
 mH

o]
50
N750 14

C1 50-pF, N750 temperature coefficient
ceramic

Q2
MPFIQ2

RFC2
50 uH

cis gz

T0
DRIVER
00

c2 14-pF air variable (E. F. Johnson
160-0107-001)
C3 25-pF air variable (Millen 19025)

L1 13 turns no. 24 enamelled on Amidon
T-50-2 toroid core

RFC1 1-mH rf choke (Millen J300-1000)
RFEC2 50-uH rf chake (Millen 34300-50)

fig. 1. Circuit for the solid-state 20-meter vfo which tunes from 14.0 to 14.2 MHz is based on the
very stable Vackar design. Protective diode CR1 is any silicon rectifier.

Frequency pull is so slight that there is no
need to compensate for it when zero-
beating a signal with the driver and final
turned off.

The feedback inductor, L1, consists of
13 turns of number-24 enamelled wire,
wound tight and evenly spaced on an
Amidon T-50-2 toroid core. To assure
short leads, the inductor is mounted on a
perforated board on a standoff insulator
between the tuning capacitor, C3, and the
front panel of the Minibox. The leads are
connected to soldering lugs. The negative
temperature coefficient ceramic capaci-

except the inductor, variable capacitors
and the negative temperature coefficient
ceramic capacitor, C1, are mounted on
two terminal strips: a 5-tie-point strip
and a 3-tie-point strip. The center tie
point is grounded in each case. The two
terminal strips are mounted in line as a
single 8-tie-point unit. This represents a
constructional change from the earlier 80-
and 40-meter versions and permits easy
assembly of the components on the two
strips as a unit before attaching them to
the chassis. One simple way to do this is
to bolt the terminal strips to a narrow

november 1973 7



Layout of the vfo and buffer stages. Inductor L1 is mounted on the perf board just above the main
tuning shaft. Transistors and other components are mounted on terminal strips. Key jack, on-off
switch and output connector are mounted on rear panel, to the left.

piece of aluminum just as they would be
mounted on the chassis. This unit can
then be held in a vice while you attach
the components.

To strengthen the Minibox, an alumi-
num chassis is built into it. The ends of
the chassis are cut from half inch right
angle aluminum stock available in most
hardware stores. The aluminum angle
strips are attached to the front and back
panels at the base of the box and an
aluminum plate is bolted to them. This
chassis can be removed from the Minibox
after fitting for easy assembly of the
terminal strips, the tuning capacitor and
the inductor.

A piece of aluminum is used to re-
inforce the front panel. It is held in
position in the box against the front
panel by the machine screws that fasten
the chassis in place and by the dial and
the trimmer capacitor, C2. Be sure that
this piece, as well as the chassis, are cut
just small enough to permit the cover to
slip on the box. The extra reinforcement
may be omitted, however, if the addi-

8 november 1973

tional strength and rigidity are not de-
sired.

A two-inch vernier dial is used to
adjust the main tuning capacitor. It is a
common item found in many radio stores
but can also be ordered by mail. Holes for
the dial can be marked for drilling only
after the chassis has been fitted and the
main tuning capacitor is in place. A key
jack, two phono jacks and an on-off
switch are mounted on the rear panel.
One phono jack is for battery or power
supply leads, the other for rf output.

driver and final

A Motorola 2N4124 transistor is used
to drive an RCA 2N5189 in the final
amplifier to 2 watts output (see fig. 2).
Both transistors are inexpensive, priced in
the 70 to 80 cent range. The 2N5189 is a
very efficient transistor but it seems to
have been overlooked by amateurs.

The 2N4124 driver operates as a class-
B amplifier with its base biased to ap-
proximately collector-current cutoff.
With no signal applied to the base, col-



c5 l4-pF air wvariable (E. F. Johnson
160-0107-001)
Cl1 32-pF air wvariable (E. F. Johnson

160-0130-001)

L1 16 turns no. 24 enamelled on Amidon
T-50-2 toroid core, tapped 6 turns from
B+ end

L2 2 turns small insulated wire wound over
B+ end of L1

3 16 turns no. 20 enamelled on Amidon
T-68-2 toroid core, tapped 3 turns from
B+ end

La 3 turns small insulated wire wound over
B+ end of L3

LS 11 turns no. 20 enamelled on Amidon

L6 T-50-2 core

RFC1 25-uH rf choke (Millen J300-25)

fig. 2. Solid-state driver and final provides 2 watts output on twenty meters. The voltages marked
with an asterisk are the rms rf voltages at those points. Protective diode CR1 is any silicon rectifier.

lector current is near zero, thus minimiz-
ing current drain during key-up condi-
tion. As a class-B amplifier, the stage is
easier to drive than if operated class-C. A
capacitor divider consisting of C1 and C2
provides the correct impedance match
between the vfo and the base of the
2N4124.

A fixed-tuned tank circuit is used in
the driver stage. Once the tank is cor-
rectly adjusted for maximum output in
the center of the CW portion of the band,
no further adjustment is required. The
primary, L1, of the tank coil is tapped 6
turns from the B+ end to assure a proper
low-impedance match for the collector of
the 2N4124. Two capacitors are used to
tune L1, a 75-pF dipped mica and a
miniature variable, C5, which is mounted
on the front panel.

The secondary of the driver tank, L2,
consists of two turns of small insulated
wire wound over L1 at the B+ end. This
provides a low-impedance match to the
base of the 2N5189. A 100-ohm resistor

in series with L2 and chassis ground helps
protect the 2N5189 from damage.

The tank circuit of the 2N5189 final is
similar to that of the driver stage. The
collector is tapped to L3 at 3 turns from
the B+ end. The variable capacitor, C11,
is mounted on the front panel directly
above C5. A double-pi network consisting

The vfo and buffer stages are built into a
3x4x5-inch Minibox. Extra chassis stiffness is
provided by the 1/16-inch aluminum sub-
chassis and panel stiffeners.

november 1973 9



of L5, L6, C12, C13 and C14 is used in
the output to assure good harmonic
attenuation.

construction

Construction of the driver-final unit is
similar to that of the vfo. An aluminum

The Minibox should now be drilled for
the on-off switch, input jack and the two
miniature variable capacitors on the front
panel and the output jack and the B+ jack
on the back. You may also want to
include an antenna jack for connection to
the receiver if one antenna is used for

Like the vfo, the driver and 2-watt output stage are built into a 3x4x5-inch Minibox. Transistor Q2,

a 2NS5189, is provided with a clip-on heat sink.

chassis is cut and fitted inside the Mini-
box using 1/2-inch right-angle stock and a
piece of flat aluminum cut slightly
smaller than the bottom of the box to
permit the cover to slide in place. The
chassis is then removed and all the com-
ponents except the variable capacitors are
mounted on it out of the box.

Components of each stage are
mounted on two terminal strips — one 5-
and one 3-tie-point strip — arranged as an
in-line unit. The driver stage is near the
front. The double-pi network is mounted
at the back on a 4-tie-point terminal strip.
This arrangement permits orderly assem-
bly of components and short leads.

10 november 1973

both transmitting and receiving. This jack
should be connected to the transmitter
output through a 68-pF capacitor, with
reversed silicon diodes to ground on the
receiver side of the capacitor to protect
the receiver against damage.

testing

Check both units for possible shorts to
the chassis before connecting them to a
power supply (and before inserting the
transistors, if you use sockets). If the
units pass the short test — B+ to chassis —
then insert the transistors and connect
the output of the vfo to the input of the
driver-final using a short, shielded jumper



cable. Output of the final should be
attached to a 50-ohm dummy load; a
two-watt resistor works well.

The units require 12 volts dc. | use a
separate 12-volt lantern battery for each
unit so as to contribute toward good
voltage regulation for the vfo.

with your multimeter. If you have a
sensitive reflected power and swr bridge
meter, check for output. Adjust the front
panel trimmer capacitors for maximum
power output at the midpoint of the CW
portion of the band.

This completes the adjustments and

Layout of the driver and power output stages. All components are mounted on terminal strips. Tank
circuits L1/L2 and L3/L4 are mounted just to the right of the air variable. Inductors LS and L6 are
mounted on another terminal trip near the rear panel.

Now, turn on the power supply switch
for the vfo and, while keying, listen for
the signal in your receiver. When you
have found the signal, set the dial for full
capacitance of the tuning capacitor and
use the air trimmer to set the low
band-edge at 14 MHz.

Next, turn on the driver-final unit and
again key the vfo. You should now hear a
stronger signal. If you have an rf probe
and a vtvm, you can check for rf voltages
at points given in the schematic. If you
do not have an rf probe, rectify the rf
output with a germanium diode and
capacitor and read the rectified voltage

checking. The transmitter is ready to be
put on the air. An antenna tuner is
strongly recommended for matching the
transmitter to the transmission line and
for additional attenuation of harmonics.
The extra resonant circuit provided by
the antenna tuner also helps in receiving.

references
1. C. E. Galbreath, W3QBO, A VFO for Solid-
State Transmitters,”” ham radio, August, 1970,
page 36.
2. Wes Hayward, W7Z0I, “A Second Genera-
tion MOSFET Receiver,” QST, December, 1970,

page 12.
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test set

for Motorola
radios

Complete construction
details for

a test set for

most Motorola
business-band

fm radios

12 november 1973

David L. Marshall, KOBKD, Albuquerque, New Mexico I

Today is the day of vhf-fm communica-
tions. Although there are many amateur-
band fm transceivers in use, retired busi-
ness-band fm sets still hold a sizable
portion of the market. This is due to their
increased reliability resulting from their
ruggedized construction suited to a
mobile environment. Another reason is
their reduced cost.

One minor disadvantage with old busi-
ness-band radios is that they usually
require specialized test equipment to
keep them operating. The average ama-
teur has no way to maintain his own
equipment and has to rely on a friend in
the two-way radio business. Tnis is fine
until the radio quits and test equipment is
not available for one reason or another.
In my opinion, half the fun of ham radio
is maintaining your own equipment.

In this article | will describe a simple
but comprehensive test-set for Motorola
fm radios. Although you can buy a
readymade test-set from Motorola, they
cost about $250, which is a bit expensive
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M1 50 HA meter (Simpson 1212)

R1 18k, 2 watt, 5%

R2 1 megohm, > watt, 5%
R3 20-ohm potentiometer, 5 watt
R4 4 ohms, 2 watt

S1 2 pole, 10-position, non-shorting
wafer switch (Centralab PA-1005)

S2 snap-action, momentary contact
dpdt switch (Alco MSPE-206R)

S3 miniature dpdt toggle switch (Alco
MST-205N)

sS4 spst momentary contact switch

rig. 1. Circuit fo: the test set for Materala vhf-fm radios. Adapter cablc for Motrac sets is shown in

fig. 2.

for a piece of equipment that isn’t (hope-
fully) used too often.

Fortunately, many years ago Motorola
showed great insight by designing their
radios to be compatible with a universal
test-set. Today, the same test-set will

align 80Ds, 140BYs, Twin-Vs, T-Powers,
utility base stations, Motracs, Motrans,
Mocoms and Micors. There are many
different models included under these
different generic names so it is obvious
that a test-set is a most handy piece of
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equipment to have, regardless of what
Motorola radio you may have. The few
exceptions are the H23XXX hand-carry,
the HT-200, the HT-220, the PT-200,
PT-300, etc. Due to space limitations,
these sets do not have meter sockets and
are aligned with a volt-ohm-meter.

AMPHENQL 78-PF 11 MOTRAC TEST PLUG
J3 P2

i )
2 - - - - 2
3 S 3
4 [ 4
5 - 5
6 _ 6
77
s . 8
9 9
o f—— 10
i 1"

12
13
\-Lf’

NOTE: PINS 10 AND
13 ARE MISSING AND
ARE SHOWN FOR
REFERENCE ONLY.

BOTTOM VIEW

fig. 2. Motrac adapter cable for use with the
test set shown in fig. 1. In the bottom view of
the Motrac test plug, solid dots are pins, open
dots are holes.

test-set

The basic test instrument for checking
Motorola radios is a 50-uA meter. By
switching in suitable multipliers, a volt-
meter can be built which will monitor all
test points. There are two additions to
this basic meter which make it even more
valuable. One is bringing the receiver
audio out to a speaker built into the
test-set. This facilitates working on
trunk-mounted radios where the normal
speaker is some distance away. In the
commercial version there is also an audio
voltmeter used for making signal-to-noise
measurements. For reasons of simplicity
this feature was not included in the unit

14 november 1973

described here. Another useful addition
to the basic test-set is the provision for
transmitter push-to-talk and a micro-
phone connector. These items are ex-
tremely useful when you are working on
a transmitter with a remotely located
microphone.

Although there is nothing critical
about the construction of the test-set,
there are a few considerations which are
worthy of mention. From experience |
have found that a cable about three feet
fong is optimum, To align Motrac,
Motran, Mocom and Micor radios an
adapter is necessary. This converts the
normal eleven-pin test-set plug to a plug
similar to a nine-pin tube except that it
has four pins in the center. EECO logic
modules have this kind of plug, or the
adapter can be purchased from Motorola
(TKNB6025A, price $9.50). If you do not
anticipate working on any of these radios
this adapter is not needed as the earlier
radios used an eleven-pin socket which is
compatible with the test-set plug.

Another area of flexibility is in the
meter reversing switch. It can be incor-
porated into the selector switch so that
position +4 is normal and position -4 is
reverse. Since the reversing switch is used
only for discriminator alignment it is
recommended that the meter reversing
switch be a separate pushbutton switch so
that it is not necessary to switch through
the reverse position every time. It is also
recommended, for reliable operation, that
the switch be a good quality, snap action
microswitch. Quality switches are a must
since changes in contact resistence, en-
countered with inexpensive switches, can
change meter readings.

The selector switch should be a non-
shorting type, also of good quality. |
happened to use a shorting-type switch
because | had it on hand; however, when
using a shorting-type switch, if the unitis
switched while measuring PA plate cur-
rent, the power supply fuse will blow
because of the momentary short circuit.

The fm test-set will be only as good as
the meter, so a good quality meter
movement is a must. | recommend using a
Simpson meter since Motorola uses this



type in their test-set so the difference in
internal resistances should be small. Also,
the largest available meter should be used
to get the maximum needle swing — some
of the indications are quite small.

The microphone connector is a special
connector similar to an Amphenol
91-PC4F. Occasionally these can be
found on a junked Motorola control
head. If you can't locate an old one,
connectors can be ordered from Motorola
(9B 16345, price $.95).

| built my testset into a Bud
CU-3009A Minibox, 3% x 6 x 8 inches.
This size is large enough to allow for
modifications such as a larger meter, yet
is small enough to be easily portable. The
unit has seen a great deal of service in
mobile maintenance and working on re-
peaters, It has always been easily port-
able,

motorola alignment

For those of you who are not fortu-
nate enough to own a manual on your
particular radio, receiver alignment is very
straight-forward. However, because of the
different number of multiplier stages used
in the various frequency ranges, Motorola
has chosen to base the alignment on the
power amplifier stage. The PA plate is
always position seven. The PA drive is
position six, the last multiplier is position
five, etc. In a low-band radio the switch
will go back only to position four. A uhf
radio will go back to position one,

Receiver alignment is started by align-
ing the discriminator for a zero output
with an on-frequency signal. There are
several methods in use, but generally the
primary is peaked with the secondary
detuned and then the secondary is tuned
for a zero voltage output. It is best to use
a 455-kHz signal rather than relying on a
received signal. When this is done the
455-kHz i-f stages are aligned again using
a 455-kHz signal. The signal level should
be kept below the point of saturation on
meter position one. If the receiver is
badly detuned, position two may be used
for amore sensitive indication.

The 12-MHz i-f is aligned by coupling
a signal at 12 MHz to the first mixer. The

high i-f is then aligned again using posi-
tion one. At this point an on-channel
signal should be copiable, even though
weakly. Using this on-channel signal, the
rf amplifier should be aligned. When this
is done the signal should be further
reduced and, using position two, the

All components for the Motorola test set are
mounted behind the front panel.

complete alignment should be touched up
for the best sensitivity.

The final step in the alignment proce-
dure is to adjust the received frequency.
This is done by adjusting the first oscil-
lator trimmer for a zero-voltage indica-
tion at position four.

Transmitter alignment is simply a
matter of tuning each stage for maximum
meter indication with the exception of
position seven. Position seven is adjusted
for a dip in the PA plate current as in any
class-C stage. If the loading and coupling
controls are adjusted for maximum and
then backed off to about 80% the output
power will be reasonably close to what
Motorola recommends for that particular
radio. The final step is to adjust the
transmit frequency. | use a 30-MHz fre-
quency counter coupled to the output of
the phase modulator. It is important not
to load the oscillator as this will change
the frequency when the counter is re-
moved. By using a one-second time-base
on the counter, you will obtain accuracy
that is entirely adequate for amateur vhf

operation.
ham radio
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variable-shift

RTTY terminal unit

And now the VS-1 —

with continuously variable
filter tuning

for improved response

in noise

and interference

16 november 1973

Keith Sueker, W3VF, 110 Garlow Drive, Pittsburgh, Pennsylvania

Phase 1 of my RTTY experience began
with the gift of a Model 26 Teletype
machine from Mac McKinley, W30B. Dur-
ing my first attempt to print something
off the air, a simple single-tone detector
and vacuum-tube keyer were used.! This
system worked but with poor results in
noise and interference. At this point |
began to learn something about TU prob-
lems and their solutions.

Phase 2 was introduced by a version of
Irv Hoff's ST-5,5 which was modified to
use tone pairs of 1000/1170 Hz and
1000/1850 Hz for narrow and wide shift
respectively. These frequencies were
chosen to allow the sharp CW selectivity
in my SB-300 to be used for narrow shift
without cluttering up the receiver with an
odd-frequency BFO crystal for RTTY.
This system unit worked well enough to
allow some 20 meter DX.

Phase 3 began with some serious con-
siderations of how to build a better TU in
terms of noise and interference response,
Advanced design units, such as the ST-66
with switched discriminator filters, do an
excellent job on narrow shift but have an
excessively broad response for marginal



receiving conditions on wide shift. The
phase-locked loop units? have the same
problem, since they are subject to in-
terference through the whole tockup
range of the vco. A solution is to use
sharply tuned filters, in or ahead of the
discriminator, which will pass only the
individual tones of interest and their
sidebands. When fixed-tuned filters are
used, however, one runs into the problem
of various amateur shifts and the many
commercial stations that use shifts other
than 170 and 850 Hz.

The ST-6 discriminator filters at
170-Hz shift are about as narrow as one
might wish to use. The 850-Hz shift

INPUT FILTER

does one tune such a device? To accom-
modate the shift range between 170 and
860 Hz, one filter must be varied nearly
700 Hz — a task clearly impossible for an
ordinary variable capacitor. Also, resistive
loading would have to be continuously
variable to keep the noise bandwidth
matched to the fixed filter.

The solution to these and other prob-
lems turned out to be relatively simple:
both audio tones were increased to higher
frequencies so that one of the filters
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filters, however, are broad enough to
provide a linear discriminator character-
istic over 850 Hz. If we sharpen these
filters, we can reduce the interference
bandwidth, but we still must cope with
the various intermediate shifts in use.
Why not make one of the filters with a
continuously adjustable center frequen-
cy? Then we can tune any shift.

the VS-1 TU

The filters are the key to the whole
project. If one filter were continuously
tunable, what kind of filter and tuning
system could be used? Active filters using
RC networks are popular, but high Q
requires critical feedback adjustment and
stability is questionable with simple tech-
niques. Toroidal LC filters using 88-mH

inductors provide excellent Q, but how

INGI48

v

fig. 1. Input circuit and mixer for the RTTY
terminal unit. For values of L1 and C1, see
text.

could be tuned with a variable capacitor.
Some calculations showed that a frequen-
cy of about 11 kHz would allow a
sufficient tuning range with a 365-pF
capacitor. At 11 kHz, the tuning range
would be less than ten percent of center
frequency, providing good noise balance
without compensation.

By going to a high frequency, the
absolute bandwidth would be increased
by some four times over that obtainable
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fig. 2. Mark - space filters and detectors for the RTTY terminal unit. For value of tuning capacitors,

see text.

at the usual audio tones. This problem
was resolved by using two filter sections
with loose coupling and a dual-section
capacitor for tuning. The selectivity turn-
ed out to be ideal.

input circuit and mixer

Whether using fm or limiterless a-m
detection, it is important to restrict in-
coming audio to the frequencies of in-
terest. Most modern receivers have i-f
filters with sufficient high-frequency cut-
off. However, the low-frequency response
should extend no lower than the bottom
of the i-f passband. Hence, a high-pass
filter is used on the VS-1 input to reduce
hum and noise (fig. 1). Toroidal 88-mH
inductors are used, and the filter is
designed for a low-frequency cutoff of
1000 Hz. The input pad allows satisfac-
tory operation from any receiver output
impedance. Measured attenuation is 1 dB
at 1000 Hz, 13 dB at 700 Hz, 29 dB at
500 Hz, 38 dB at 300 Hz, and more than
40 dB for lower frequencies.

18 _' november 1973

Op-amp U1 and the associated circuit
form a high-gain stage, which can be
operated as a linear amplifier or a sym-
metrical clipper (limiter) by varying the
input gain control. The gain control could
be replaced by a switch as in the ST-6;
but a control provides more audio range.

Once the audio tones have been ampli-
fied and/or clipped, they are heterodyned
to the filter frequencies by the local
oscillator and balanced mixer. The oscil-
lator is a Hartley circuit with a tap on L1,
which is made by unwinding 50 turns
from an 88-mH toroid, attaching a lead,
and rewinding the turns in the same
direction. Capacitor C1 tunes the oscil-
lator to the desired injection frequency.
{More about this later.) Use of an 88-mH
toroid ensures that the oscillator and
filters will track over a wide temperature
range. The balanced modulator is conven-
tional. It uses unmatched diodes and is
coupled to succeeding stages through an
inexpensive transistor interstage trans-
former.



filters

Transistors Q2 and Q6 are filter drivers
(fig. 2). The high collector output im-
pedance, coupled with feed at the center
tap of the toroid, results in negligible
filter loading. Each filter consists of two
LC sections using 88-mH toroids with
loose coupling provided by the 18-pF
capacitors. Space filters L2,C2 and L3,C3
are fixed-tuned to the heterodyned space
frequency. Mark filters L4,C4 and L5,C5
are identical to the space filters except
for the dual variable tuning capacitor, C6,
which tunes the filters to the hetero-
dyned mark frequencies.

frequency selection

Up to this point discussion of the
frequencies has been rather vague. This
TU is basically a superhet receiver with
dual i-f channels, one of which can be
tuned. A nominal i-f must be used that
can be varied by the frequency difference
between maximum shift (usually 850 Hz)
and minimum shift {(usually 170 Hz) with
a ganged capacitor of reasonable size. For
a shift difference of 680 Hz and a dual
365-pF broadcast capacitor, the mini-
mum possible filter frequencies are about
11,000 Hz and 11,680 Hz for the tunable
filter. if the other filter is set at either
10,830 Hz (11,000-170 Hz) or 11,850 Hz
(11,680 + 170 Hz), the entire range of
shifts from 170 Hz to 850 Hz can be
tuned with the variable capacitor.
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space and mark. Common practice in
amateur RTTY is to shift frequency
down for space. If the receiver sharp filter
is to be used, the lower of the two audio
frequencies must fall at the lower end of
the sharp passband — about 950 Hz in the
Heath SB series. Narrow shift then has

table 1. VS-1 frequency relationships.
frequency (Hz)

170 shift 850 shift
audio space 950 950
audio mark 1120 1800
oscillator 9880 9880
space filter 10,830 10,830
mark filter 11,000 11,680

space at 950 Hz and mark at 1120 Hz,
while wide shift has space at 950 Hz and
mark at 1800 Hz for reception on USB. If
LSB is used, the frequencies will be
inverted. Since the space frequency is
fixed for USB reception, the mark filter
should be tunable.

We have defined 11,000 Hz to 11,680
Hz for mark frequencies and 10,830 Hz
or 11,850 Hz for space. At this point |
chose 10,830 Hz so that (a) 170 Hz
would fall at the maximum (counter-
clockwise) setting of C6, and (b} the dial
could be calibrated clockwise in increas-
ing shift frequency. The local oscillator
must be tuned to the heterodyned space
frequency of 10,830 Hz minus the audio
space frequency of 950 Hz for a resultant
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fig. 3. Schematic of the automatic threshoild corrector (ATC) and sticer.
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of 9880 Hz. Table 1 should make things a
little less confusing.

oscillator tuning. The frequency con-
version process has been described in
some detail, because oscillator tuning
must match the receiver bandpass charac-
teristics, and some adjustments may be
needed. Also, the oscillator can be moved
in frequency to match the more usual
tones of 2125 and 2975 Hz for 850-Hz
shift if desired. An understanding of the

KEYER FSK
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475 —-9v

tial stage, which further squares the key-
ing pulses and adds more filtering. It also
has a mark hold input to lock up the
keyer for transmitting. In my equipment,
this switch is located next to the machine
keyboard, and another pole is used to
actuate the transmitter. Three positions
are used: “Print,”” ‘“’Mark-hold,” and
“Transmit.”

keyer and FSK
Transistor Q10 (fig. 4) drives the
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77

777

fig. 4. Circuit for the keyer and frequency-shift keyer used in the VS-1 RTTY terminal unit.

conversion process is necessary to cus-
tomize this portion of the VS-1. Oscil-
lator tuning can be by means of a front
panel control if several different audio
frequencies must be used. The filter
frequencies may also be increased if a
wider range of shifts must be accom-
modated, but selectivity will suffer.

detectors, ATC, and slicer

Source followers Q5 and Q9 provide
stiff drive sources for the detectors while
presenting negligible load to the filters
(fig. 3). Mark and space detectors are
identical voltage doublers using germani-
um diodes for low voltage drop. The
outputs are combined in differential
amplifier U2, which also provides some
filtering. Filter time constants allow
transmission rates to 100 wpm. ATC
circuitry following the amplifier is from
the ST-6, as is the polarity reversing
switch. The sticer, U3, is another differen-
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parallel-connected magnet circuit at the
60-mA level. The 20-ohm resistor in the
emitter return provides a signal to the
FSK circuit to detect mark current when
the keyboard is actuated for transmitting.
The mark signal is sufficient to drive U4,
the FSK stage, sharply to zero from its
“on’" biased state. On space signals, it
snaps back on to full output.

FSK control is simple but effective.
The positive output voitage of U4 is
clipped at +6.2 V nominal by the zener,
and the feedback diode limits negative
excursions to a negligible value, Thus, we
have established two regulated voltages:
+6.2 V for space and zero volts for mark.
The two divider pots set the end points
for the shift pot, so that a continuously
variable positive space voltage can be
supplied to the transmitter vfo. Note that
the shift voltages are not affected by loop
current or contact resistance in the key-
board.



Any of the usual transmitter FSK
schemes can be used as long as the voltage
requirement does not exceed 6.2 V. Mark
and space can be inverted by simply
inverting the inputs to U4. Output polari-
ty can be reversed by reversing the
feedback and zener diodes.

Keying turned out to be simpie on my
SB-401. The shift pot is connected across
the vfo sideband selector diode. The
diode is supplied from a high-resistance
circuit, and the low output resistance of

used, because the waveforms at the
sources of Q5 and Q6 are affected by
detector loading. The 2N5550 transistors
will deliver about 100 V p-p, which is
enough to drive most small CR tubes.
Both deflection channels are direct
coupled to eliminate trace jumping from
noise or overload. The variable bypass
circuits in the emitters provide gain con-
trol independent of positioning. My VS-1
uses a 1EP1 CRT, but only because |
found one at a hamfest for five bucks.

H AMPLIFIER
D —O +120v
\
2 100k
MPFq?OZ Q4 o CRT g 100k
2N6550 F——S 1 cent
Hi HZ ——— Rt
o GEPI)
100k 100k
25k
4 H <
$OK Gams s
0047 | e
A > —0-9v _._5
3 —_———
} ‘I
—240VO—6—"VW—9— "W\ +i120v
£ sururen. o
—O +120V

g 100k

the shift pot shorts out the normal bias
and sets a new level in “transmit.” The
actual shift depends slightly on vfo
tuning, but it is essentially constant over
the usual RTTY frequencies, so the shift
pot can be calibrated directly in shift
frequency from 170 to 850 Hz. The
control shown in the photos is a standard
pot equipped with a homebrew stop at
180 degrees.

tuning indicator

AC outputs from the filters are iso-
lated by source followers Q3 and Q7,
which drive deflection amplifiers Q4 and
Q8 (see fig. 5). Separate isolators are

SV CENT,

fig. 5. Tuning indicator used with the
1EP1 chathode-ray tube used in the
author’s unit.

These tubes are too expensive to buy
new. Any of the small oscilloscope CR
tubes can be used with equal success.

power supplies

Power for the dc loop and low-level
stages is derived from a Stancor PS8416
transformer (fig. 6). Although rated for
only 25 mA on the dc output, the lack of
appreciable loading on the 6.3-V winding
keeps transformer temperature reason-
able. The 2-uF capacitor provides a higher
inrush current on mark signals and allows
the average mark hold current to be
reduced to 50 mA without degrading
print quality.
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Low voltages are generated by a pair
of voltage doublers and 9.1-V  zener
diodes. There is nothing mysterious about
this arrangement; any low-ripple power
supply would work as well. A pair of
6.3-V filament transformers provide an
isolated supply for the CRT heater and dc
supplies for the intensity, focus, and
deflection circuits. Here again, any stand-

capacitor. If a CRT tuning indicator is
used, the tube should be kept away from
power transformers.

Except for U1, which handles 10+ kHz
signals, all op-amps can be garden-variety
741 types. These ICs are inexpensive and
are exceptionally immune to damage.
Dual units are available for about $1.00in
TO-type packages from a number of ham

Construction of the VS-1 RTTY terminal unit. All circuits except power supply and keyer are
mounted on a section of perforated circuit board. Power supply components are mounted under the

chassis.

ard configuration® could be used. How-
ever, the loop supply should not be used
for accelerating or deflection voltage sup-
plies, because the regulation causes trace
problems.

construction and components

Few of the parts in this unit are at all
critical, and the mechanical layout is not
too important. Common-sense precau-
tions should be taken to isolate filter
input and output circuits, but no special
bypassing or decoupling is required for
stability. Leads to the mark tuning
capacitor should be reasonably isolated to
minimize coupling around the 18-pF
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radio advertisers. Type 709 op-amps
could be used, but they are more subject
to latchup, require compensation, and
will not tolerate output shorts.
Transistors and fets are also garden-
variety types except for the high-voltage
deflection and keyer units. The fets hang
between the power-supply rails, so they
should have voltage ratings of at least 20
V. Nearly any npn transistor can be used
in place of the 2N3416s. Silicon diodes
are low-leakage computer types, and the
1N4148 is suggested for those who must
buy them. Power diodes can be any
silicon types rated at least 0.5 A and of
voltage ratings listed on the schematic.



Germanium diodes can be any rf type but
should be checked for high leakage.
Capacitor types are unimportant except
for C1 through C6, which must be low
leakage types such as mylar, polystyrene,
or polycarbonate. Trim capacitors can be
these types or mica. The total capacitance
required at C1 through C5 is 0.002 to
0.003 uF.

STANCOR

Once the filters have been tuned, the
oscillator coil should be tuned to roughly
9880 Hz. Next, run a steady signal
through the receiver and adjust tuning
until two incoming frequencies, 170 Hz
apart, are centered in the narrow pass-
band. Trim the loca! oscillator frequency
in the VS-1 to place the lower audio
frequency at the peak of the space filter.
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fig. 6. Power supply for the complete VS-1 RTTY terminal unit. Required PIV of diodes is indicated

in parenthesis.

adjustments

After construction and wiring are com-
pleted, the usual dc voltage checks should
be made. Assuming things look normal,
the filters may then be tuned. A precise
frequency source is not needed, since any
errors in alignment will be compensated
by the oscillator alignment.

Set the alignment generator to 10,830
Hz, add temporary 82-pF capacitors
across L4 and L5, set C6 to maximum,
and tune all sections for maximum out-
put from Q5 or Q9. The unit may be fine
tuned either by capacitor selection and
trimming or by pruning turns. Remove
padders, and filter alignment is complete.
The variable capacitance of C6 provides
the required frequency offsets.

It should now be possible to adjust C6 to
place both space and mark signals at the
peaks of their respective filters for any
shift frequency from 170 Hz to 850 Hz.
If a number of different receivers or
different audio tones are to be used, a
variable tuning capacitor can be used. A
730-pF unit will provide enough range.

modifications

Motor control and automatic mark
hold circuits have been deliberately
omitted from this unit, but they un-
doubtedly will be required by some oper-
ators. The tail-end circuitry of the VS-1is
sufficiently similar to the ST-6 so that the
same circuit techniques are directly ap-
plicable. The power supply may have to
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be beefed up to handle the additional
load, however.

Some type of CRT display is definitely
recommended, since the filters are much
too sharp for hit-or-miss tuning. It may
be possible to use one of the dual magic
eye tubes, but it's doubtful if meter
schemes are feasible.

The FSK system shown is by no means
the only one that will work. Any of the
standard techniques can be used for relay
operation directly from the keyboard.

Station at W3VF. The design of the VS-1 is
similar to the Heathkit transmitter and receiver
used by the author.

For those interested in a hybrid scheme,
the 741 at U4 will drive a high-sensi-
tivity reed relay directly with a 12-Vdc
coil. This will allow the VS-1 to be used
with existing FSK installations. About
10-mA of current is available.

operation

Reception with the VS-1 requires ac-
curate tuning and a reasonably stable
receiver. The receiver is tuned to peak the
space signal on the appropriate CRT axis,
and the shift tuning is then varied to peak
the mark signal. Selectivity may be a little
scary at first, but only a poor receiver or
a drifting transmitter will cause problems.
The variations in shift are rather interest-
ing to watch. Advantage should always be
taken of the highest degree of receiver
selectivity that will pass both space and
mark signals.
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performance

The VS-1 performs well. Filter selec-
tivity is sharp enough to present a clean
cross pattern on 170-Hz shift, and the
print holds up until signals disappear into
the noise. The ATC circuit works well at
machine speed but can’t cope with key-
board sending under poor conditions with
severe signal fading, particularly for loss
of the mark signal. A manual offset on
the slicer would be required for this
condition. Performance in interference is
very good, and the improvement in print
from using sharp receiver selectivity on
170-Hz shift is striking.

Despite the many words written about
limiter/discriminator versus limiterless
two-tone reception, the VS-1 shows little
difference in print quality as the input
gain is varied. Even under poor signal
conditions, the limiter can be kept satura-
ted with no increase in print errors. This
condition is probably due to the narrow
filters, but I'll leave that for others to
comment on. The unit is a pleasure to
operate, and it now occupies a permanent
spot in my station. | hope this article
serves to stimulate further work toward
improvements.
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vidicon beam, SSTV signal level, black/
white reversal, %-14-full frame selec-
tion,

All solid state except vidicon, All sta-
tion cabling included; r i itabl
C-mount lens.

CALIBRATION TAPES

Three inch reel or casselte tape record-
ing nids setting monitors and cameras to
1 85TV standards

. Cassette $4 Reel $3
- $205
@ Lenses
L Lens Focal Length Min. [ stops Min. focus Price
mm, (Al 22 max) {in inches)

A 12,5 1.9 10 $ 49
B 25 1.9 b § 25
E 256 1.4 6 $ 54
F 50 1.9 42 5 4
@ G 150 3.2 96 579
H 18.90 2.0 60 $220

All Robot equipment carries a one-year warranty. Four easy ways to purchase:
cash, C.0.D., Master Charge, Bank- Americard

ROBOT

Please send the following eguipment

ROBOT RESEARCH. INC.
San ;::-. Coanis 52111
Phone 714-279-9430

Enclosed §
via AIR [J or SURFACE [J]

» Name
iocall
L 5 i Address

@ - tb: City
: Sta Zip

nia residents add 5% sales tax. Prices do not include

“We have a limited supply of our
Model 70's and Model 80°s available at a 109% discount.
Same full one year warranty as on all Robot equipment,”
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medium current

polarity inverter

Complete

construction details
for a polarity converter
which will provide

a negative

voltage supply

from a positive source

26 november 1973

J.R. Laughlin, San Jacinto College, Box 200, Pasadena, Texas 77505 N _—_—

Now you can go mobile with that favorite
circuit that has been “grounded” for lack
of negative power supply. An increasing
number of semiconductor circuits and
devices are appearing that require both a
positive and a negative power supply for
proper operation. For ac-powered instal-
lations this is no problem. However, in
the automobile or for applications where
only storage batteries are available a real
problem can develop in supplying the
needed negative power.

Often the designer can resort to trick
circuitry in order to operate from a
positive source. More often, especially in
the case of ready made circuits, nothing
within reason can be done. The polarity-
inverter shown in fig. 1 offers a con-
venient solution to this problem by sup-
plying a negative potential with power
enough to suit most applications. This
circuit operates with great efficiency and
is virtually noiseless due to its high
frequency of operation and lack of the
usual power transformer. Filtering is a
snap at this high frequency, requiring
only nominal values of capacitance to do
the job.

The output voltage is well regulated
and is adjustable, and the 2-ampere maxi-
mum provides up to 22 watts of negative
power from your auto battery.



circuit operation

A block diagram of the polarity in-
verter is shown in fig. 1. The square-wave
generator is a stable unijunction transistor
oscillator which drives a transistor (Q2)
to produce the square wave. Charge time

buffers this output and furnishes driving
power for Q4 and Q7. Transistor Q4
inverts the signal from Q3 and supplies
base drive to Q5, an emitter follower,
which has the capability of driving Q6
into complete saturation.

[SOUMRE WAVE R ouTPUT
GENERATOR SWITCH
Ciawe 8 yssaTe
fig. 1. Block dia- "HLTER oureuT
gram of the polarity OUTPUT
inverter. With input arvas SwiTCH
from an automobile
battery, this wunit
will furnish up to
200 mA at -13 volts,
and up to 2 amps at REGULATOR
-10 volts.

for C2 is controlled by the value of R1
(see fig. 2). Discharge time for this
capacitor is controlled by R2.

While C2 is charging, Q2 is saturated;
during the discharge time of C2, Q2 is
turned off. By proper choice of values for
R1 and R2, the output of Q2 will be a
symmetrical square wave. Transistor Q3

Power transistor Q6 (2N3055) is mounted on
heatsink through an opening in the enclosure.
Transistor Q7 (2N2955) uses chassis for heat
sinking.

Transistors Q7 and Q6 are connected
to form a complementary-symmetry out-
put stage. These output switches are
connected in a manner that allows them
to be operated in a saturated mode and
are driven hard to insure low V¢;; when
they are turned on. This minimizes volt-
age losses across the transistors and per-
mits the highest possible output voltage.

The circuit configuration of transistors
Q3, Q4 and Q5 insures that only one of
the two output transistors can be turned
on at a time. This arrangement is similar
to the standard audio amplifier output
circuits found in many stereo sets.

As Q7 and Q6 are alternately switched
on and off, a square wave that alternates
from ground to nearly battery potential is
applied to the positive end of C3. Transis-
tors Q10 and Q11 are connected as diode
rectifiers. These are germanium transis-
tors and their diode junctions can handle
a lot of current with low voltage drop.
Their low voltage drop prevents loss of
output voltage that would have resulted if
silicon diodes had been used.

Transistor Q11 works in conjunction
with C3 to clamp the square wave output
of Q6 and Q7 negatively. Thus, at the
junction of C3 and Q11 and Q10 a square
wave is present that varies from approxi-
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Construction of the solid-state polarity inverter. Majority of components are mounted on printed
circuit board (fig. 3) which is installed on half-inch spacers. Heatsink is for power transistor Q6.
Transistors Q10 and Q11 are mounted on top of enclosure.

mately ground potential to a negative
value almost equal to the positive value of
the battery voltage. This negative-going
square wave is rectified by Q10 and
filtered by C4.

The value of negative voltage across C4
cannot be quite equal to the value of
battery voltage because the combined
voltage drops across Q6, Q7, and Q10 and
Q11 combine to reduce the total output.
Naturally, these losses increase with
heavier output currents. Table 1 shows

table 1. Maximum available output voltage vs
output current.

output current output voltage

(amps) (-Vdc)
0 14.0
0.2 13.0
0.4 12.7
1.0 11.4
1.5 10.9
2.0 10.0
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available output voltage versus output
current.

Regulation of the output voltage is
performed by a transistor feedback loop
consisting of Q9 and Q8. A zener diode,
CR2, provides a stable reference voltage
with which to compare the negative
output. This comparison is done by Q9.
If the negative output voltage attempts to
increase, the conduction of Q9 will de-
crease. The positive-going collector of this
transistor will increase the conduction of
Q8, thereby preventing the base drive to
Q5 from reaching its full positive value.

Reduction of this drive prevents Q6
from being turned on all the way during
half of the cycle, resulting in a lower
output voltage to the negative clamp
circuit and rectifier. Thus, the output
voltage is maintained automatically at a
level which depends on the relative values
of R15 and the series combination of
potentiometer R17 and R16. If R16 is
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[
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+BATTERY
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reduced in value, regulation will occur at
a lower output voltage. Table 2 shows
approximate output voltage levels for
various values of R16 and R17.
Efficiency depends on the difference
between the battery supply current and
the output current. For example, with a
2-ampere output current the input supply
current from the battery will be approxi-

Q7 200 yF
RII 2N2955 10
Q10 AND Q11
: ANY TO-66
GERMANIUM
Qi
~rcq
+[3000
uF
S RI3 09 *_Lf:
22k
2 2N5249 uF
RI7 6
cé .u{' AAA—O
TS 7500k 68K
SRI5 QRI4
Si00k S 10k
CR2
N4735 56
;j7

fig. 2. Schematic diagram of the polarity
inverter and important waveforms. See text for
value of RS,

mately 2.2 amps. This additional 200 mA
of battery current represents a loss of
efficiency. Most of this 200 mA is current
drive to the bases of Q6 and Q7 through
their base-current limiting resistors, R10
and R11. This amount of base drive is not
necessary if the inverter is to operate with
loads lighter than 2 amps. These resistors
may be increased as shown below for the
reduced output currents.

maximum
output current R10 and R11
(amps) {ohms)
2 100
1 240
0.5 330
0.25 680

Increasing these resistor values will
substantially increase the operating ef-
ficiency for lower operating output cur-
rents.

construction

It is suggested that you use the circuit
board shown in fig. 3. This, can be
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mounted into an aluminum box along
with the other components. Heat sinking
is not critical for any of the transistors
except Q6. This transistor can dissipate
quite a lot of power when delivering
heavy output current at low output volt-
age level. -

Diode CR3 is not a necessary part of
the circuit but was included after the
original unit was completed and connect-
ed to the battery in reverse! This diode
will cause the fuse to open up instead of

should there be a wiring error. An am-
meter in the battery line should indicate
approximately 200 mA with the unit
turned on and unloaded. This current will
be less if higher values of R10 and R11
are used, as discussed earlier.

It is a good proceedure to start at
transistor Q1 with an oscilloscope and
check each waveform as shown on the
schematic. Verify the amplitude of each
waveform. If all waveforms are normal,
connect a 5-ohm power resistor across the

POLARITY INVERTER

eiin

fig. 3. Full-size printed-circuit layout for the polarity inverter.

one or more output transistors if this
should happen again. Transistors Q10,
Q11 Q6 and Q7 are mounted to the
aluminum chassis at widely spaced inter-
vals to facilitate heat dissipation.

checkout

Be certain the fuse is in place before
connecting the unit to a battery. Do not
bypass the fuse during checkout. It may
save a relatively expensive transistor

table 2. Output voltage vs total resistance of
R16 and R17 (battery maintained at +14.2
Vdc).

R16 + R17 output voltage

{ohms) (-vdc)
220k 10
180k 8
160k 7
135k 6
110k ]
96k 4
70k 3
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output terminals. With a 5-ohm load, an
output voltage of ten volts represents full
loading of the inverter. Of course, if you
plan to operate at lower output current
levels, a higher value resistor may be used
for loading the output during the check-
out,

Rotation of potentiometer R17 should
produce a variation in the output voltage.
Alternately connecting and disconnecting
the load resistor will verify the regulator
action. It should be noted that the
maximum regulated output voltage can-
not exceed that voltage shown in table 1
for the various values of peak output
currents shown.

For example, if your audio power
amplifier draws from 0.05 to 1.5 amps on
peaks this inverter can supply 10.9 volts
of negative regulated dc. If your require-
ments are from zero to 0.4 amps, the
inverter can deliver - 12.7 volts dc.

ham radio
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DYCOMM SUPER D 80 WATT KIT

DYCOMM OFFERS YOU THE BEST DEAL EVER
FOR A 2M FM (or Oscar CW) AMPLIFIER.

ONLY $49.95 SAVE $60-$100.00

P
/S
/
" 7 _ powts ._{:..:m.:,.. by
[ I

THE LIST PRICE OF THE SUPER D FEATURES
TRANSISTORS IS MORE Basic design proven in thousands of D’s
THAN TWO (2) TIMES THE Operates with ANY 2-35W Rig

" Reverse Voltage Protected
PRICE OF THIS SUPER D KIT!!! Laud VSRR Pt o ol Sonirosis Ousaiie

We use a pair of 2ZNG084 Transistors (each Dashboard control available

one rated 40 W Infinite VSWR) featuring Fully automatic operation on command
EMITTER BALLASTED construction and 5 MHz Bandwidth, 140-150 MHz

of first Quality, so you can’'t burn them out Harmonics: At least 40 db down

in tuning or under any load mis-match; each Rx insertion loss less than .5 DB
Transistor has been individually Hand tested
at DYCOMM before shipment.

Typical assembly time is 5 hours, Kit is
complete with full assembly procedure,
including lay-out Photos, and Manual.

Tune-up and alignment is easy and
straight forward using a watt-meter, dummy
load and VOM

Kit includes: 6° control wire, 6' power
cables (fused), 4° RG58 to make
interconnect cable, 2 PL 259 connectors,
and all other parts required for this
PROFESSIONAL $150.00 Amplifier,

SUPER D SPECIFICATIONS:

Frequency range: 140-150 MHz, Power
output: 8BOW MAX for MAX input of 35W.
Input/output Z: 50 ohms. Input VSWR
1:3:1 Max., Load VSWR: Infinite. Power
required: 11-15 VDC @ .6 to 7A, Weight: 2
Lbs, Dimensions: 3" x 5" x 6". Operating
modes: CW/FM,

Prices: KIT $49.95; Wired and Tested $149.95. Residents of Florida add 4% sales tax, shipping
(UPS where possible) included. For Airmail add $2.00. Foreign-add postage extra., EXTRA
TRANSISTORS $20.50 each (1/3 off list). All parts are guaranteed and if a defective part should
be found it will be replaced free within 30 days of shipment. Quantities Limited. First come —
First served; this Special offer ends January 10, 1974, Send check or money order to DY COMM,
948 Ave. E,, P.O. Box 10116, Riviera Beach, Florida, 33404. (305-844-1323)
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single-band
ssb transceiver

using the LM373
communications IC

How to use

the versatile LM373
and several other ICs
to build

a compact
ssb transceiver

for 14 MHz

32 november 1973

Charles H. Hill, WSBAA, 2510 Beatty, Houston, Texas 77023

About two years ago a new products
announcement in ham radio described a
linear communications IC, the National
Semiconductor LM373. Although | have
found the LM373 to be the most versatile
IC for the communications field on the
market, | have not seen any articles in the
amateur publications which have given
the LM373 the praise which | feel it
deserves.

One of the strongest assets concerning
the device is the very comprehensive data
which the National Semiconductor Cor-
poration supplies on request. With this
data you can use the IC in a variety of
signal processing roles with a minimum of
brain work. In order to sing the praises of
the device, | will describe a 20-meter QRP
ssb transceiver which | have built around
the LM373. Although sufficient informa
tion is provided in this article so that you
may homebrew your own version, |
would strongly suggest that you obtain
the data sheets on the IC from National
Semiconductor in order that you may
fully appreciate the versatility of the
device.”



communications IC

Fig. 1 is a functional outline of the
LM373. National bills the device as an
a-m/fm/ssb i-f strip; however, it is used
for a host of other functions including
dsb generators and receiver frontends.
The package includes an agc-controlled
gain stage, the output of which may be
used to drive a crystal, mechanical or LC
filter; a fixed-gain stage, which may be

LOW-LEVEL GaIN/S
RF IN LIMITER
DC FEEDBACK

BYPASS
GAIN/ GAIN/
LIMITER LIMITER

FIXED GAIN

STAGE IN

i L

7 GROUND

TOP VIEW
LM373

fig. 1.

transceiver

In the transceiver a common i-f strip is
built using U1, an LM373 (see fig. 2). By
switching the input signal applied to pin 2
from the output of the receiver frontend
to the output of the dsb generator, the
local oscillator signal at pin 6 from the
9-MHz bfo to the 5-MHz vfo, and the
output at pin 7 from the audio amp to
the 14-MHz filter, one LM373 IC acts as

AGC
INPUT
GAIN/ AGC
AGC
LIMITER our
ACTIVE PEAK
BALANCED
PEAK e DETECTOR
MIXER loeTECTOR out
QUADRATURE
Quap DETECTOR/
AMPLIFIER/
PRODUCT
CAPACITOR DETECTOR
To OUTPUT

———————— ]

FM QUADRATURE /
A-M MIXER UNBALANCE/
$8B BFO INPUT

Block diagram of the versatile National Semiconductor LM373 communications IC. This {C

can be used in a number of communications circuits, as illustrated in the 14-MH2z transceiver circuit

shown in fig. 3.

driven by one of the forementioned
filters; a balanced mixer driven by the
fixed gain stage and an aqc generator
which is matched to the agc controlled
stage. In=addition to the access points for
the filter terminations, access is provided
for nulling both the signal and local
ascillator ports of the balanced mixer.

*National Semiconductor Corporation, 2975
San Ysidro Way, Santa Clara, California 95051.

both a receiver i-f strip with a buiit-in
product detector and agc system, and
transmitter filter and hf mixer with a
built-in agc controlled speech compres-
sion. Of course, a 9-MHz ssb filter, FL1,
placed between pins 9 and 4 provides the
necessary filtering. All of the switching is
handled by diode signal swtiches.

In addition to i-f duties, the LM373 is
also used as a dsb generator. In this case
the output of a dynamic microphone is
fed directly to pin 4 of U2, the fixed gain
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IN9IG j: 7 /J? /I
FL1 9-MHz crystal filter (KVG) L1 24 turns no. 26, spacewound to cover
FL2 Primary, 3 turns no. 26; tuned wind- entire length of Miller 4300-2 slug-
ing, 26 turns no. 26 on Amidon T-25 tuned, ceramic coil form
SF torold core Y1,Y2 Upper and lower sideband crystals
for 9-MHz crystal filter (KVG)
fig. 2. Circuit diagram for the compliete 14-MHz CW/ssb transceiver based on the National

Semiconductor LM373 communications IC.

stage input. The 9-MHz bfo signal is
switched to pin 6 during transmit, and
the dsb output is taken at pin 7.

In the transceiver an LM373 is also
used as a receiver front end. The input

34 november 1973

signal is applied to pin 2 of U3, and a
47-pF capacitor couples the output of the
agc controlled gain stage {pin 9) to the
input of the fixed gain stage (pin 4). The
5-MHz vfo is switched to pin 6 during
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receive, and the frontend output is taken
from pin 7. All of these LM373 circuits
are taken directly from the National
Semiconductor application notes.

Audio amplification is provided by the
Motorola C6004, U4, which is capable of
producing a 1-watt output into an 8-ohm
speaker without any transformers. The

circuit shown is taken directly from
Motorola application notes.

The 14-MHz ssb signal from the i-f
strip is separated from the 4-MHz product
by the 14-MHz filter, FL2. This resonant
circuit is tuned by a Motorola Epicap,
MV2209. This allows the driver tune
control, a variable resistor, to be remotely
mounted on the front panel. An fet drain
follower provides a low impedance out-
put from the tuned circuit to the input of
the linear amp. The first stage of the
linear amplifier is an RCA CA3028A IC
in a differential amplifier configuration
which drives two 2N2102 emitter foliow-
ers. These, in turn, drive two 2N2102
transistors in push pull. The final consists
of two 2N3553 transistors in class B push
pull. The output is transferred by trans-
former T2 through a coax relay to the
14-MHz input/output fiiter. This filter
serves as both an output filter for the
transmitter and an input filter for the
receiver.

construction

The transceiver is built on a single
piece of copper clad epoxy board with
the 5-MHz vfo and linear amplifier
mounted separately. The copper is left on
to provide the necessary ground plane.
Holes are drilled with a no. 60 drill to
allow component leads to pass through
the board. Ground connections are made
directly by soldering to the copper foil.
Leads above ground are isolated by ream-
ing away the copper around the holes.
The component leads are then hard wired
on the non-copper side of the board. All
capacitors are rated for 15 volts dc and all
resistors are 1/4 watt. All diodes except
the Epicap are TN914 switching diodes.
The ssb filter and matching crystals are
manufactured by KVG. The only shield-
ing required is around the 9-MHz bfo,
around the vfo and between stages of the
linear amplifier.

The Jayout | used is shown in the
photograph. An exact layout is not pro-
vided here because the actual components
| used may be unavailable to you, or may
vary somewhat in size. To produce a
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9-MHz 52-535 MHz °
8F0 VFO
(FI6. 1) (FI6. 4)

fig. 3. Block diagram of the 14-MHz transceiver
in the receive mode. Complete diagram of the
transceiver is given in fig. 2.

drilling template, | used ten-squares-per-
inch grid paper on which to lay out the
components to actual size. It is wise to
make all leads as short as possible, and to
use shielded lead where indicated in the
diagrams. A rigid mechanical frame witll
insure adequate frequency stability.

tuneup

Since | have a limited amount of test
equipment (5-MHz oscilloscope, a Q me-
ter and a crystal calibrator) | had to use a
boot-strap method to align the unit. First,

check the audio amplifier by touching pin
4 of the C6004 IC with a metal screw
driver. The 60-Hz pickup should drive the
audio amplifier to good audio output.

Next, the 9-MHz crystal bfo may be
brought to life by monitoring its output
with an oscilloscope (I am able to see the
signal on my 5 MHz scope) or listening to
the audio output for a rush of noise while
adjusting inductor L1. The i-f strip may
be aligned by switching the carrier insert
switch to the carrier on position, the unit
to transmit, and observing the output of
U1 at pin 7 with the scope while adjust-
ing R1 (the signal port null) for a
maximum signal output.

Also, it will be necessary to adjust the
local-oscillator port null, R2, but first it is
necessary to null the carrier from the dsb
generator. This is done by switching the
carrier insert switch to carrier off and
adjusting R3 for a null as observed at pin
7 of U1. Resistor R4 must be adjusted to
a threshold point where the null is mini-
mum. Now the i-f local oscillator port
may be nulled by adjusting R2 for a null
as observed at pin 7 of U1.

Since the signal port adjustment will
interact with the local oscillator port null,
R1, R2 and R3 must be adjusted in
sequence several times to achieve maxi-
mum signal output at pin 7 with the
carrier on, and for minimum signal with
the carrier off.

At this point the i-f strip and the dsb
generator are aligned. The receiver front-
end may be aligned with or without a
signal generator. To align the circuit with

;E o S22k
]
MPFI02 ,_|
ot

330 E
e L
€660 > <
2 | MEG & 1,
20-40 ¢ S
TUNING
i +

MPF 102

I MEG 1.5k

fig. 4. Vfo for the 14-MH2z transceiver shown in fig. 3 covers the range from 5.2 to 5.35 MHz. All
fixed capacitors are silver-mica units. Inductor L2 is 35 turns no. 26, scramble wound over one-half

the iength of a Miller 4300-2 ceramic coil form.
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RFC1 25 turns no. 16 on Amidon T-50 SF toroid core

T1 Primary, 20 bifilar turns no. 26; secondary, 6 bifilar turns no. 26 on Amidon
T-37 SF toroid core

T2 Primary, 18 bifilar turns no. 26; secondary, 26 turns on Amidon T-68 SF toroid

core

fig. 5. Solid-state tinear amplifier provides up to 5 watts output at 14 MH2.

a signal generator, feed the 14-MHz gener-
ator output into the antenna terminal and
tune L2 until a signal is heard. Next,
adjust the signal port null control, R5, for
a maximum signal as observed at pin 7 of
U1. Also, check for peak tuning of the
input/output filter by adjusting C1 for
maximum signal at pin 7. [f a signal
generator is not available, attach an an-
tenna during daylight hours and tune L2
until 20-meter signals can be heard, then
adjust R5 and C1 as described above.
Now the local oscillator port may be
nulled by removing the antenna or signal
generator and adjusting R6 for minimum
signal at pin 9 of U1. This concludes the
receiver frontend alignment.

The linear is a wideband amplifier and
requites no alignment. However, if
trouble is experienced, bypass the
14-MHz filter and feed the signal from
pin 7 of U1 directly into the linear
amplifier. This signal will contain a
4-MHz component which can be detected
by the scope, thus facilitating normal
amplifier troubleshooting procedures. To
peak the signals into and out of the linear
amplifier, adjust R7, the 14-MHz filter
tuning, and C1, the input/output filter
tuning, for a maximum signal as indicated

on the output meter. This should be done
with a B0-ohm antenna or a 50-ohm
dummy load attached to the antenna
terminal, and the carrier insert switch in
the carrier on position.

When you have reached this point you
can calibrate the transceiver by whatever
means available and try it out on the air.

performance

With only 5 watts PEP output a little
operator skill is required to communicate.

QUTPUT
OF coax
RELAY

FL3 Primary, 3 turns no. 16; secondary, 2
turns no. 16; tuned winding, 16 turns
no. 16, all on Amidon T-50 SF toroid
core

fig. 6. Input/output filter for the 14-MHz

CW/ssb transceiver.
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Layout of the 14-MHz transceiver, showing the location of the major components.

However, | never cease to be thrilled to
announce that | am using QRP after
receiving a good signal report. Always get
a signal report before telling the other
fellow that you are QRP — by some
strange phenomenon my signal always
goes down after announcing my power
level. | must admit that several unso-
licited compliments of the audio quality
have been made which | attribute to the
agc action of U1 during transmit.

Icg_‘—-n
I‘—O——-I’

Ki

22
+1V
"y
15w

fig. 7. Dc power switching for receive/transmit
control on the 14-MHz transceiver.

PTT
SWITCH ,I,
+i2 TO +i5v
SOURCE

POWER
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refinements

If you want to add 75-meter opera-
tion, a 4-MHz filter could be switched
into the signal path between U1 and the
linear amplifier, and a 4-MHz input/out-
put filter switched in between the coax
relay and the antenna. Also, a trimmer
capacitor would have to be switched into
the vfo tank circuit to obtain proper
frequency coverage.

The fet oscillator circuits could be
replaced by the National LM375 IC,
which is a linear IC designed for oscil-
lator/buffer duties. |f more power output
is desired, a linear amplifier built around
the Motorola 2N6367 or 2N6368 might
be considered. These transistors are sili-
con npn devices designed especially for hf
ssb service. Motorola provides very good
information on the use of these devices
from 4 to 30 MHz.

ham radio
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single-frequency

repeaters
for vhf fm

A discussion of
single-frequency

fm repeaters

and how they might
be put to use

on the vhf

amateur bands

A repeater, by definition, is a device used
to automatically relay radio, television,
telephone or telegraph signals and is used
to extend communications over a range
not possible with direct communications.
The type of repeaters which most people
are familiar with are radio or television
repeaters which receive on one frequency
and transmit on another (fig. 1A). This
type of repeater is very common and is
the type of repeater which most of the
electronics industry has been devoting
its time to. However, there is another
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type of repeater about which very little has
been written. This is the single-frequency
repeater — a repeater which transmits and
receives on the same frequency. This
article presents a discussion of the single-
frequency repeater.

single-frequency repeater

The single-frequency repeater is
broken down into two classes — the
delayed type and the simultaneous type.
The delayed repeater (fig. 2) can operate
either on a single channel or use separate
frequencies for input and output. This
type of repeater records communications
on the input channel and re-transmits the
recorded communications on the output
frequency at a later time. The received
signal is not transmitted simultaneously
with reception but is delayed for later
transmission. This type of repeater is
useful for data or teletype transmission
but is not suitable for voice operation
where the receiving station is expected to
make an immediate reply.

The simultaneous single-frequency re-
peater uses the same frequency for input
and output and appears to transmit the
received signal during the period of recep-
tion. Comparatively little work has been
done on this type of repeater in recent
years, and a review of the Applied
Science & Technology Index back
through 1968 shows no references to
papers or articles devoted to this type of
repeater. Although | have heard rumors
that both General Electric and Motorola
have built and operated single-frequency
repeaters, | haven’t been able to find any
details.



The simultaneous single-frequency re-
peater can be further broken down into
two sub classes — continuous and time
division. The continuous single-frequency
repeater (fig. 3) transmits and receives
continuously on the same frequency. To
make this type of repeater work, the
input and output must have separate

fDUT

repeater site. Even if this degree of
isolation could be achieved, other prob-
lems would make this type of repeater
impractical. For one thing, transmitted
signals would be reflected back from the
geographical terrain and any objects in
the vicinity of the repeater, so it would be
nearly impossible to keep the transmitted
signal from getting back
into the receiver.

A more practical ap-
proach would be to use
a time-division single-

fOUT

XMTR

XMTR

frequency repeater as
shown in fig. 4. This

Fiv *four

type of repeater is simi-
lar to the delayed type
in that the input is de-

£oe F

fn ;E fin {

SPLIT-FREQUENCY REPEATER

RCVR

fig. 1.

receives on another. The single-trequency
transmits and receives an the same frequency.

antennas which are comptetely isolated.
Total isolation between input and output
must be achieved so that any signal
from the transmitter must be below the
receiver noise level. From a practical
standpoint in the vhf region this is next
to impossible to achieve using a single

RECEIVER

PAPER TAPE PUNCH
OR MAGNETIC TAPE
RECORDER

SINGLE-FREQUENCY REPEATER (SFR)

Two basic types of repeaters. The conventional split-
frequency repeater shown in (A) transmits on one frequency and
repeater

TAPE

layed slightly before
transmission. The trans-
mitter and receiver
operate alternately, but
at such a fast rate that
they appear to be oper-
ating continuously and
simultaneously.

Fig. BA shows a sim-
ple plot of the opera-
ting period for the time-division SFR.
Note that in a given time interval a
portion is used for receiving and a portion
is used for transmitting. During the re-
ceive interval the received information is
saved, either by using a delay line or some
type of recording device, such as a tape

RCVR

in (8)

fOUT

TRANSMITTER

PAPER TAPE
READER OR
MAGNETIC TAPE
PLAYBACK HEAD

CONTROL UNIT AND TIMER
T ON OF RECORDED

INFORMATION 1S DELAYED
SOME PREDETERMINED TIME

fig. 2. Basic layout of the delayed single-frequency repeater. Input and output frequencies are

the same.
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recorder. During the transmit interval, the
recorded or delayed information is re-
transmitted.

At this point several problems are
introduced into the time-division SFR.
First, receivers and transmitters do not
turn on and off simultaneously. There is

fOUT

XMTR

TOTAL ISOLATION BETWEEN
TRANSMIT AND RECEIVE

RCVR

the transmitter, it is necessary to wait
some time interval tvg before turning on
the receiver to prevent the transmitter
output from feeding back into the re-
ceiver. This is shown in fig. 5B.

Another problem arises due to the fact
that the receiver is not receiving con-

FEEDBACK FROM
REFLECTIONS

MOUNTAIN

fig. 3. Continuous single-frequency repeater is not practical because any reflections from the

transmitter are fed back into the receiver.

always turn-on and turn-off lag. Thus,
after the receiving interval is finished it is
necessary to wait for some time period
trs to give the receiver a chance to turn
off. This time interval will depend on the
type of the receiver and the muting and
blanking circuits involved. In regard to

RECEIVER

tinuously. There is a significant time
period for which information is not re-
ceived, but tost. This is a sampling mode
of operation so the signal to be repeated
is not repeated in its entirety, but only
samples of the communication are repeat-
ed. This problem of lost information can

fOU T

TRANSMIT TER)

DELAY

CONTROL UNIT

ALTERNATES RECEIVE AND
TRANSMIT. RECEIVE AND
TRANSMIT DO NOT OCCUR CLOCK

SIMULTANEQUSLY

fig. 4. Time-division single-frequency repeater alternates transmission and reception. The repeater

appears to be on continuousty, but is not.
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be solved by choosing the proper sam-
pling interval.

The tetephone companies have been
using similar sampling techniques for
overseas cables, so it is possible to select a
sampling interval which will provide mini-
mum loss of intelligibility. This interval,
which is rapid enough to retain intelligi-
bility, must be slow enough so that the
receive-transmit times are greater than the
settling times. If the settling time be-
comes too large as compared to receive-
transmit time, then too much informa-
tion will be lost and intelligibility will be
impared.

Another factor in the choice of time
interval is the availability of delay lines.
The delay line or recording media must
delay the input for a period equal to the
receive time plus the receive settling time.

mobile considerations

When attempting to receive a transmis-
sion from a time-division SFR a couple of
things will be evident. For one, as shown
in fig. 6, a noticeable buzz or noise could
be apparent at the mobile receiver due to
the fact that the transmitter is not trans-
mitting continuously but is being on-off
modulated in a pulsed mode. This pulsed
modulation will appear as a buzz at the
mobile receiver and may possibly override
the information being repeated. Some
means must be used to eliminate this
undesired noise. One possible solution
would be to use standard noise blanking
techniques. Perhaps a more practical ap-
proach would be to use a type of
synchronized, muted detector. This type
of detector would be similar to the
detector used to detect synchronous data
transmissions. |t would have a time in-
terval sensing circuit that would use the
first few time intervals to determine the
length of interval that the repeater is
using. After this interval has been de-
termined, the detector would anticipate
future time intervals and in turn, mute
the received audio during non-transmit
periods. This would eliminate the re-
ceived pulse noise.

In regard to the mobile transmitter, it

appears that no changes would have to be
made. In cases where the received mobile
signal is stronger from the other mobile
than from the repeater, the synchronized,
muting detector would capture the mo-
bile signal and operation would be as if
there were no repeater. It might be

RECEIVE TRANSMIT
PERIOD PERIOD

TIME ———
THEORETICAL OPERATING PERIOD

T Irs A fe
N\ et}
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| _RECEIVE 1 '
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t
| w w
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oE! n:E Wiy EE
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Sz FEJIELH 3z
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wy! WiE(|g 2 ZE
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PRACTICAL OPERATING PERIOD

I t0PERATING PERIOD) = g+ Tog + 1, +11s
TIME INFORMATION LOST =lgg+1, +1,
T = RECEIVE SAMPLING PERIOD

fig. 5. Operating period of the time-division
single-frequency repeater.

mentioned that with this type of system,
de-sensing would not occur when mobiles
that were using the repeater were close to
each other.

While all of the above considerations
may appear to present a horrendous
picture of impracticality for this type of
repeater, you must recognize that each of
the concepts are practical from a state-
of-the-art standpoint. The only concept
not proven is the sum total of all the
techniques working together.

experimental single-frequency
repeaters

A single-frequency repeater can be
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built for experimental purposes provided
that some assumptions are made. These
preclude any exotic circuitry and empha-
size simple compromise approaches. The
first assumption is that a short timing
cycle would present difficulty due to the
complexity of high-speed switching cir-
cuitry. Thus, a long timing cycle must be
used. Second, delay lines for storage of
information from receive to transmit may
not be available, so simple means such as
tape loop delay lines must be used. Third,
commercially available receivers and
transmitters must be used to simplify
repeater construction and permit use of
existing transmit/receive circuitry. Final-
ly, the information to be repeated must
be slow in nature so that a signal loss of
seconds would not result in a loss of
information. It is also assumed that due
to the long operating period, noise in the
mobile receiver would not be a factor.
Thus, this experimental repeater would
be used basically to repeat frequency
modulated telemetry or on-off tone sig-
nals of long duration.

practical single-frequency repeaters

The single-frequency repeater shown
in fig. 8 is designed to repeat tone-fre-
quency modulated telemetry. The basic
unit consists of a transceiver such as a
Standard 826MA, a clock which gener-
ates 0.1-second pulses, a slow speed tape
recorder with separate playback head,
and a simple control unit. The control
unit is set up to count pulses and control
the repeater in a manner such that the
receiver receives for 9 pulses, waits fora 1

fig. 7. This practical single-
frequency repeater is simi-
lar to the system shown in

B826MA

TRANSCEIVER

STANDARD

PERIODS OF NOISE DUE
TO SQUELCH, etc,

/\

— —

TIME ————o

NOISE 1S GATED OR
BLANKE|

/—"\/

(4

\

"

T —

fig. 6. With a time-division single-frequency
repeater the operator of a base or mobile
station would hear a buzzing sound due to the
periods between transmission as shown in (A).
This could be solved with noise blanking or
gating techniques as discussed in the text (B).

pulse settling period, the transmitter
transmits for 9 pulses and waits for a 1
pulse settling period. The record head is
connected to the receiver and the play-
back head is connected to the transmit-
ter. The recorder is operated at the
slowest possible speed. Note that it may
be necessary to move the playback head
or provide another playback head at a
distance far enough from the record head
to provide an approximate one-half
second delay.

The single-frequency repeater shown

CONTROL UNIT

SWITCHES
BETWEEN
XMIT 8
RECEIVE

CLOCK

LINE

fig. 8 except that the tape
recorder is replaced by a
series of tone filters, tone
oscillators and digital latch-
es (see text).
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RECORD HEAD

CONTROL UNIT

TRANSCEIVER SWITCHES
BETWEEN -
o XMIT 8 — CLOCK

STANDARD
'CEIVI
B26MA RECEIVE

|
|
|
[Pumncn HEAD

a—y

TAPE RECORDER

fig. 8. Practical single-frequency repeater. The
time delay between record and playback s
equal to one-half the operating period.

in fig. 7 is the same as SFR shown in fig.
8 except that it is designed to repeat
on-off signaling. The tape recorder delay
line is replaced by a series of tone filters,
tone oscillators and digital latches. The
tone filters determine which tones have
been received and set the appropriate
digital latches. When transmit time comes,
the digital latches cause the proper tones
to be re-transmitted. At the end of the
transmit period, all latches are reset and
the system is ready to receive.

Note that any transceiver may be used
in either of the single-frequency repeat-
ers. However, the Standard 826MA was
chosen because of its commercial quality
and reliability.

summary

The purpose of this article is to pre-
sent a simple discussion of the single-
frequency repeater and to stimulate dis-
cussion and experimentation on the
subject. It is hoped that enough ideas
have been presented to kindle an interest
in other experimenters.

In regard to future work, | am present-
ly working on the two practical SFRs as
discussed in this article. | have filed a
license application with the FCC for this
type of repeater and will start on-the-air
tests as soon as the license arrives. |
expect to report the results of these tests
within the next year.
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Larsen
Antennas
with
exclusive
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Mobile Antennas should be judged on the
basis of ruggedness, ease of installation
and performance . . . mostly performance.
Larsen Kualrod Antennas are “'solid” on all
scores. They have a low, low silhouette for
best appearance and minimum wind drag.
Hi-impact epoxy base construction assures
rugged long life. The Larsen mount gives
you metal to metal contact, has only 3
simple parts and goes on fast and easily.

And performance! Larsen Antennas for
the 144-148 MHz range deliver a full 3 db
gain over a 1/4 wave whip. V.5.W.R. is less
than 1.3 to 1. The exclusive Larsen Kulrod
assures you no loss of RF through heat.
Handles full 150 watts,

It all adds up to superior performance . .
just one of many reasons why Larsen An-
tennas are the fastest growing line in the
commercial field in both the U.S. and Cana-
da. Available as antennas only or complete
with mounting hardware coax and plug.
Write today for fact sheet and prices.

Sold with a full money back guarantee.

You hear better or it costs you nothing!

Needa BETTER 450 MHz Antenna?

Get the Larsen 5 db gain Phased Collinear.
Same rugged construction and reliability
as the 2 meter Larsen Antennas including
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Phone: 206/695-5383
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open-wire

How to design

and use
transmission

line sections for
impedance-matching

baluns

Greater emphasis on the low-frequency
bands as the sunspot cycle decreases
makes it desirable to more carefully
consider the use of wire antennas. In two
previous articles on this general subject |
have described a two-band matching
system using open-wire lines! and a
means of using lumped capacitances in-
stead of open stubs in a double-stub
matching system.? in this article | will
discuss two convenient wire-line baluns
that will also serve as impedance trans-
formers.

Baluns made of coaxial cable, or
toroidal transformers, are limited in their
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impedance-matching baluns

impedance transforming capability be-
cause you cannot conveniently change
the Z of the coax or the turns on the
transformer. The balun must be used in
addition to the matching system. It is
relatively easy, however, to make a balun
using open-wire lines that will give a
much wider choice of matching ratio,
and thus combine the matching system
and the balun into one unit to do both
jobs at once.

In working with transmission lines it is
helpful to use the pi equivalent circuit
which is given in fig. 1. While this may
not be physically realizable using lumped
constants, except at one frequency, it is
nevertheless a valid mathematical model
which helps us to more easily visualize
what is going on with transmission lines
than if we try to work exclusively with
the transmission line equations or graphi-
cal devices such as the Smith Chart. Fig.
1B shows the true balanced configura-
tion; if you are unconcerned with balance
to ground, simply make the top series
reactance jZoSin ¢ and eliminate the
bottom one, as in fig. 1C.

Looking at fig. 1 you can see that a
transmission line without any connected
reactances is always symmetrical; that is,
the shunt arms are equal to each other.
There is only one symmetrical pi network
that will exhibit transformer action
between two pure resistances, and that is
the one in which each reactance is equal
to \/R.|n R, and where the series and shunt
reactances are of opposite sign. Thus, in
fig. 1 you must have sin § = 1/(tan 0/2).
With the aid of trigonometric identities it
is easy to show that this requires that 6



be some odd multiple of 90°; eg., a
quarterwave line. The transformation is
simply R, = Zz/R for this special case.

In other cases, transformer action be-
tween two pure resistances demands that
there be some added reactance to one or
the other of the shunt arms, so that the
network becomes asymmetrical. This is
why a stub or lumped reactance of some
sort must be added to the general line to
achieve a match, although there have
been arrangements using an off-resonant

'
o——————0

5«Sin @

T=Tan (6/2) BALANCED

fig. 1. Pi equivalents of the transmission line.

antenna as the added reactance on the
load side.

lattice networks

It is also desirable to consider the
lattice network as an impedance trans-
former. The lattice is shown in fig. 2 in
both conventional and bridge forms.
Again, for the symmetrical network there
is only one configuration where trans-
former action takes place between two
pure resistances, that being where the
shunt and series arms of the lattice
network are pure reactances, equal in
magnitude and opposite in phase, X; =
-X, = X in fig. 2. The transformation
again is simply R;, = X2/R where X is the
reactance of each of the lattice arms.

The important thing about the lattice
network is that with this particular con-

f%f

Zo
15

j28
L —
NE 2 2

to ground. Thus, a coaxial cable can be
attached to terminals 1 and 2 and a
balanced antenna to terminals 3 and 4;
conversely, a grounded antenna may be
connected to terminals 3 and 4 and an
open-wire line connected to terminals 1
and 2. Note also that with the load
disconnected, the input resistance is zero
since the bridge is essentiaily two series-
resonant circuits in parallel. This facili-
tates tuning the network in cases where
the reactances are made adjustable.
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Fig. 3 shows a lattice network made
up of transmission line sections. A
shorted line is shown for the inductive
arm, and an open line for the capacitive
arms, but this is not the only configura-
tion that can be used; it is merely the one
which results in the least total amount of
line. |ts bandwidth characteristics are also
fairly good. The reactance of the shorted
line is jZ T and that of the open line is
-|Z (1/T 3 where T and T,; are the
tangents of the angles 8 and 0 , respec-
tively. For the symmetrical Iattlce match
ing section it is required that X = \/R
=Z T, and also that TT =1, from whlch
it can be shown that the total line length
§ + 6, must be 90°, or a quarter
wavelength. The tap point is given by

vR;,R

figuration, any one terminal can be tan 0 = and 91 =90-6
grounded without disturbing the balance o
é\ Jx /3 o—t
! T
LA /sz x r-R-
LR — 1 IF X - —XZ
in + 03
/X2
1%, o—1
2 4 2

fig. 2. Reactive lattice network.

In this configuration any one terminal can be grounded without

disturbing the balance to ground. The transmission-line balun shown in fig. 3 is based on this

equivalent circuit.
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For the greatest bandwidth, tan 0
must be small rather than large. That is,
the tap point must be near the shorted
end of the total line in each case. This
dictates that Z_ must be as large as
convenient. In the special case where Rin
= Z , where the same line impedance 1s
used for matching as in the transmission
line to be matched, tan 0 = \/R/Zo.

The curves of fig. 4 give the electrical
length of the tap point for some typical
Z0 values and antenna resistances, assum-
ing you want to match to 50-ohm coax.
The physical length, of course, depends
on the frequency and v _, the velocity of
propagation on the line (typically 0.82
for twin lead, 0.66 for coax, and 0.96 or
so for open-wire feeders). In feet, it is
2.73 (vp/f)f) where fis in MHz and 8 is in
degrees.

Fig. 5 shows one configuration as
connected to and suspended from a bal-
anced antenna. For a center-fed full-wave
antenna of R = 4000 ohms and 300-ohm
twin-lead for the balun, § = 56.15°. The
tap point is thus at 62.4% of the total
length of the quarter-wave twin lead,
measured from the shorted end on each
line.

re-entrant crossed line

The re-entrant crossed line is another
form of transmission line impedance-

60

matching balun that may be convenient

in some cases, especially where you may
want to feed a grounded vertical array
using open-wire line. In this case the total
length of line required turns out to be a
full wavelength. The line and its equiva-

1

9‘ i Z,, @
s@j Pa
zo,eg Z,

-4

Zo’

&

fig. 3. Open-wire transmission-line balun using
the lattice network. Antenna is connected to
terminals 1 and 2; transmission line is con-
nected to terminals 3 and 4. Tap point for
terminals 3 and 4 for matching 50-ohm coaxial
cable is given in fig.. 4.

lent circuit is shown in fig. 6; note the
crossed connections,

It turns out that for the case of
interest, namely, a symmetrical lattice
with arms equal and of opposite sign, the
impedances across terminals 1-2 and 3-4
in the equivalent circuit of fig. 6 must be
anti-resonant. That is, T = =T, where in
this case the Ts are tangents of hal/f the
angle. You are left with the lattice itself
in fig. 6, and for S = -S; simultaneously
with T = -T; it is necessary that § = 360
-0,. The result is

4
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50 / //
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Y. /| /
40 i/
o
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e i Sy
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LOAD RESISTANCE (OMHMS)

fig. 4. Balun tap point for matching 50-ohm coaxial cable to the open-wire balun shown in fig. 3.
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2R, R
(o]
0l =360 - 0 in degrees

sinf =

For this case Zo must be greater than
\/RinR for a real result
since sin § cannot be
larger than unity. This
lattice can also be used
as a balun — any one
terminal of the network

fig. 6. Crossed re-entrant
line impedance-matching
balun discussed in the text.

S5¢5in €@

can be grounded without disturbing the
balance to ground.

If it is assumed that you are matching
to 50-ohm coaxial line, then for various
characteristic impedance values for the
re-entrant balun, you can match load
resistances, R, up to the values shown
below:

20 Rm ax
300 450
460 1068
600 1800
800 3200

1000 5000

The maximum bandwidth will be
achieved when the lattice arm reactance
variation with frequency is the least.
Since each arm is proportional to sin g,
it follows that when the variation of sin §
is the least, broadest bandwidth will be

4 T

COAX

fig. 5. Typical open-wire impedance-matching
balun based on the simplified circuit in fig. 3.
in this case the balun is suspended from the
center of a balanced antenna.

attained. This occurs when sin 8 is near
unity, which means you ought to choose
a value for Zo somewhere near (but
always greater than) 2v/R, R.

For Zo = Rin' sinf = 2\/R/Z0 and Zo
can be no smaller than 4R. This matching

$;=Sin 6

6,
T« Tan (6/2) T,*Tan (-2—’)

balun is not too well suited, therefore, to
very high impedance antennas.

For an antenna resistance of, say, 400
ohms, to match a 50-ohm coax using
300-ohm twin lead for the balun requires
6 = 705° and 6 = 289.5°. The
equivalent lattice arms are (300 sin
70.5°)/2 = 141.4 ohms and (300 sin
289.5°)/2 = - 141.4 ohms. Transforma-
tion is (141.4%)/400 = 50 ohms. The
reactances across the input and output
terminals are (300)/(tan 70.5/2) = 424.3
ohms and (300)/(tan 289.5/2) = - 424.3
ohms, and are in anti-resonance.

As a final example, suppose you
wanted to feed a grounded vertical anten-
na having a base resistance of 36 ohms,
using 300-ohm twin-lead, and also wanted
to use twin-lead for the balun matching
section. § = 43.86° and 6, = 316.15" for
this case, so for 7.2-MHz operation you
would need 13.64- and 98.32-feet of
twin-lead for the two lines {remember to
cross the connection).
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compact

electronic keyer

package

Complete
electronic keyer,
ac power supply

and squeeze paddle
in one

compact package
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As the panarama of amateur equipment
design flows on, transceivers and compact
solid-state power supplies have rendered
operation from your boat, car or camper
increasingly attractive. Strangely enough,
in this enlightened age of integrated
circuits, the electronic keyer has hardly
kept pace, and it generally comes in tweo
packages, or one bulky one.

Early labor-saving electronic keyers
required sizeable power supplies and
heat-radiating tubes and required con-
siderable operating desk space. The keyer
described in this article emphasizes com-
pact packaging, rather than electronic
features. Briefly, what is probably the
most advanced squeeze paddle circuit,
including 16 ICs, power supply and mon-
itor, is housed in a package the size of a
conventional bug. The circuit is essential-
ly that used in the Pickering keyer.!

construction

Printed-circuit board is used extensive-
ly because of its rigidity, shielding and



ease of working. A sheet of PC board
forms the base, which supports all com-
ponents. An inverted bakelite instrument
case, approximately 6x3x2 inches, forms
the cover. The cover is shielded with a
sheet of heavy aluminum Kitchen foil,
cemented to all inside surfaces and ex-

are inserted into holes forming a square,
with pin 8 (+) at the topmost corner and
the ground lead, pin 4 {-) at the bottom
corner. Thus, IC power wiring is com-
pleted by joining all top corners with a
positive voltage bus and connecting the
bottom corners to ground. This method

) /@,®

SPACERS g

FOUR CONTACTS

fig. 1. Squeeze paddle details. The middle double-sided PC board carries the stationary contacts.
Single-sided PC board is used for the dot and dash paddiles.

tending over the edges, where it is clamp-
ed against the base in final assembly.

The RTL logic was wired in when the
keyer was designed several years ago.
However, an even more compact design is
now possible with DIP devices and print-
ed-circuit techniques.

To simplify the IC wiring, perforated
board is used, with holes punched in a
45-degree pattern. Eight leads of each IC

quickly connects 32 leads and also allows
easy identification of the remaining pins.
The 3-volt IC power supply compo-
nents are mounted on vertical strips of PC
material which are soldered to the base. A
pocket transistor radio output trans-
former serves as a compact power trans-
former. After completing the IC board
and power supply wiring the board is
secured to the base with two studs.
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Keyer with the cover removed showing the ICs and discrete components mounted on perforated
circuit board. The speed control is located at the bottom left side of the keyer (foreground).

squeeze paddle

The squeeze paddle assembly is also
constructed of PC board as shown in fig.
1. The double-sided stationary portion is
made very rigid by soldering strips along

Interior of the electronic keyer showing the
arrangement of the power-supply components
and the speed control.
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the front, top and rear edges. The bottom
edge and the rear strip are soldered to the
base. The rear strip is also secured to the
cover with one screw.

Coin-silver contacts are soldered at the
front edge of the boards to provide
maximum travel when pressure is applied
at mid-paddle. Some experimenting with
spacers between paddles may be neces-
sary to satisfy your particular preference.
If audible clicking is objectionable, the
inner surfaces may be covered with
sound-absorbing felt or flocking spray.

The light, compact package shown
may be attached on the operating desk
with double-sided masking tape. At my
station it has given four years of carefree
operating pleasure.

reference
1. T. Pickering, WICFW, “The Micro-Ulti-
matic,” 73, June, 1966, page 6.
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Highly popular Editlors and Engineers books from
Sams give amateurs everything they need lo know
aboul radio operation and technology. They're
authoritative, clear, and easy to follow. You'll want
them for your library.

Famous E&E RADIO HANDBOOK—19th Edition

By William 1. Orr, WESAI

The completely updated electronics industry standard
for engineers, technicians, and advanced amaleurs.
Shows how to design and build all types of radio-
communications equipment. Includes ssb design and
equipment, RTTY circuits, latest semiconduclor cir-
cuits, IC's, and special circuitry. No. 24030—%14.95

SINGLE SIDEBAND: THEORY & PRACTICE

By Harry D. Hooton, WETYH

A basic text covering the origin of ssb, derivation of
signals, sideband selection, ssb generators, carrier-
suppression techniques, carrier generators, speech
amplifiers and filters, balanced mixers and converters,
low-power ssb transmitters, linear r- power amplifiers,
and much more. No. 24014—56.95

SEMICONDUCTOR AMATEUR PROJECTS

By Louis M. Dezettel, WSREZ

For the ham who still takes pride in using his hands
and heud, here are projects for 16 useful, money-
saving accessories, using easy-to-build semiconductor
circuitry Units are for measuring equipment, increas-
ing power and adding convenience, etc. No. 24025—
$4.95

MARINE SINGLE SIDEBAND

By Donald M. Stoner and Pierre B. Goral

Covers the why and how of single sideband; interpret-
ing specifications, alignment tests and measurements,
installations, securing a limited coastal license, high-
seas telephone service, and marine radio terminology
No. 24029—%$5.95

RADIO AMATEUR OPERATING HANDBOOK

By Marshall Lincoln, W7DQS

This single-source working guide is a practical aid for
improving the operating methods and techniques of
hams. No. 24028—84.95

SOLID-STATE QRP PROJECTS

By Edward M. Noll, W3FQJ

By building QRP equipment you learn solid-state tech-
nology, since these rigs include transistors and/or
integrated circuits. The low-cost unils described have
power ratings from less than 100 milliwatts up to about
20 watls. Both cw and phone rigs are included. No.
24024—%4.25

73 DIPOLE AND LONG-WIRE ANTENNAS

By Edward M. Noll, W3FQJ

Detailed construction data for 73 different types of
wire antennas. Appendices describe construction of
noise bridges and line tuners, plus data on measuring
resonant frequency, velocity factor, and SWR. No.
24006—%4.50

More Details? CHECK—OFF Page 110

AMATERR PROJECTS ma!‘fnc
Single
Stdebang

Prnhlém-snlving handbonks'

73 VERTICAL, BEAM, AND TRIANGLE ANTENNAS

By Edward M. Noll, W3FQJ

Design and construction of 73 diflerent antennas used
by amateurs, each built and air-tested by the author.
Also construction of noise bridges, transmission-line
tuners, and measuremen! methods. No. 24021—$4.95

ELECTRONICS FOR THE AMATEUR

By Louis M. Dezellel, WS5REZ

Covers radio-wave propagation as it applies 1o amateur
band frequencies, reception and transmission pertain-
ing to ham equipment, and the special field of anten-
nas and how to feed them, Provides you with every-
thing needed to pass the theory seclions of the FCC
exams. No. 24022—$7.95

RADIO TRANSMITTER PRINCIPLES AND PROJECTS
By Edward M. Noll W3FQJ

Basic and advanced subjects include radio-frequency
oscillators, multipliers, and amplifiers; all modes of
modulation; and the important electron devices used.
Each chapter presents a related project for beginners
and students. No. 24031 $§6.95

AMATEUR TESTS AND MEASUREMENTS

By Louis M. Dezellel, WSREZ

Shows how to accomplish virtually all performance
tesls on amateur transmitters, receivers, and antennas,
and how 1o make required adjustments. No. 24007—
$5.50

FROM CB TO HAM BEGINNER

By J. A. Stanley

Tells and shows how to select and tune a communica-
tions receiver, listen in on ham bands, send and re-
ceive code, pass the Novice license exam, build or buy
an amateur transmitter, erect an antenna, and put a
ham station on the air. No. 20920 $4.25

Order from your eleclironic paris
distributor or send coupon below.

Howard W. Sams & Co., Inc. HR113

4300 W. 62nd St., Indianapolis, Ind. 46268

Send me the following books, Nos

—3 encl I

Please include sales tax where applicable I
Send FREE 1973 Sams Book Catalog |

Name :
Address. I
City— _State. Zip — l
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calculating
gain vs height

of DX antennas

Using a

simple graph

to predict

the gain

of your DX antenna
if you raise

its height

above the ground

54 november 1973

Gerd H. Schrick, WB8IFM, 4741 Harlou Drive, Dayton, Ohio 45432 NENNGEGEGEGEG—E

It is well known that the higher your
antenna is, the better it is for working
DX. Although some amateurs talk about
optimum antenna height, it is generally
accepted that the higher the better. The
question is, how much better?

Recently, | replaced an 80-foot tower
with a 100-foot tower; both towers were
available temporarily so | could make
some comparison measurements. With the
same antennas mounted on both towers,
any gain differences had to be attributed
to the difference in height. A gain dif-
ference of 2 dB was consistently mea-
sured, whether 1 was working local sta-
tions or DX. However, comparison
measurements with DX stations were
more difficult because of fading and
other long-distance communications
problems.

theory

Any horizontal antenna works in con-
junction with the ground and the mirror-
image concept can be applied. The formu-
la for radiated power density, P4 vs the
radiation angle, a, is

Py =sin? (h°sina) (1)

where ho is antenna height in degrees of
wavelength {1 wavelength = 360 degrees).

The gain difference, in dB, for two
different heights, hy and hy, is:



GAIN (dB)

sin (hy sin a)

Pas
AdB = 10Iogﬁ1— 20 log sin (h; sin a)

For DX work a very small angle of
radiation, a, a so-called grazing angle
close to zero degree, can be used. There-
fore, sin a is a very small number, much
less than 1. The factor sin2 becomes very
small when the actual antenna height is in
the order of a few wavelengths. This
results in the following approximation:

hy?2 h
dBpx = 10 Iogﬁi—= 20 Iogﬁ (3)

This is a surprisingly simple formula. Since
the wavelength factor has dropped out, it
is no longer necessary to express antenna
height in electrical degrees — absolute
feet or meters will do. Doubling your
present antenna height will give you a
maximum gain of one S-unit (6 dB). This
is shown in fig. 1.
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fig. 2. Power density vs angle of radiation
for antennas 1%2- and 2-wavelengths above
ground, as compared to an antenna l-wave-
length above ground.
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fig. 1. Antenna gain in dB for DX obtained
by increasing height of an antenna above
ground (angle of radiation less than 3
degrees). Referenced to zero dB gain at
10-feet antenna height.

example

In my case, where | increased my
tower height from 80 to 100 feet, the
expected power gain is predicted by eq.
3:

dB =20 |oglg8

=201log 1.25=1.9dB
This is in very good agreement with the
practical measurements described pre-
viously.

Fig. 2 shows the difference in power
density in dB versus the angle of radiation
for horizontal antennas 1-, 1%-, and
2-wavelengths above ground. This graph is
based on the use of the exact formula
given in eq. 2. It can be seen that the
approximation in fig. 1 is quite accurate
for radiation angles less than about 3
degrees. Certainly, it is not possible to
obtain higher gain than that implied by
fig. 2.
ham radio
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the
best of

SEASON'’S
READINGS

} ... BOOKS from HR!

HAM NOTEBOOK
by The Editors of
HAM RADIO Magazine

The very best from the popular Ham Notebook section in |
HAM RADIO Magazine. Hundreds of short ideas, simple
circuits and useful hints on virtually every subject. Ten
chapters including such subjects as Antennas, FM and Re-
peaters, and Test Equipment. No amateur's technical li-
brary is complete without this vital new book.

Just $3.95 postpaid |

Radio Transmitter Principles

RADIO
and Projects TRANSMITTER '

by Edward M. Noll, W3FQJ

A brand new book by popular Ham Radio writer Ed Noll
completely covering radio transmitters from basics to ad-
vanced subjects. All modes are discussed including CW, AM,
SSB and FM. Both tube type and solid state circuits are
covered in this valuable volume.

\ 320 pages $6.95 postpaid
New:

Amateur Radio Awards
[ by C. R. Emary, G5GH

An exciting new volume listing all of the major international operating awards.
| Describes over 90 awards including full details, pictures of many, plus instruc- |
tions for applying. Also includes valuable DX operating data. An absolute must

for any active DXer.
Just $4.95 postpaid '

order today from

CCDI"TT?E‘.‘C:

Greenville, New Hampshire 03048
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HANDBOOKS

We have all three

The Radio Amateur’s Handbook
ARRL Staff

The standard reference for the radio amateur.
Latest 1973 edition covers everything from the

by William 1. Orr, W6SAI

Latest updated edition of this famous hand-
book which is the standard for engineers, tech-

basics to such new areas as FM and slow-scan nicians and advanced amateurs. Explains in

TV. The largest selling technical book ever detail how to design and build all types of radio
published. equipment, RTTY circuits.giatesi semlco;trliuctgr

and computer circuitry. B96 pages; hardbound.
102 pages, softhound Only $4.50

Only $14.95

SPECIAL HANDBOOK PACKAGE
All 3 for just $29.75

RSGB:
Radio Communication Handhook

Amateur Radio’s most complete technical ref-
erence. This book covers virtually every phase
of radio theory and practise in very complete
and useful detail. Whether you use HF or VHF,
SSB or RTTY you need this handbook.

832 pages, hardbound Just $14.95
SCANNER - MONITOR SERVICING DATA

Volumes | and Il

Two important new books containing servicing data for over 50
of the most popular UHF and VHF receivers now in use. Last
minute information includes schematics, voltages, alignment, parts
lists, crystal data, pictorials and troubleshooting information.
Volume | contains B & K, Browning, Johnson, Midland, Pace,
Pearce-Simpson, Penney's, Realistic, Sonar, and Teaberry.
Volume Il has models by Electra, Midland, Regency, Tennelec
and Unimetrics. |

Either volume $4.95 |
Both for $9.00 |

Save nearly $5.00

Transistor Specifications Manual
6th Edition
by the Howard W. Sams Engineering Staff

Contains the electrical and physical parameters for virtually all of
the transistors now in use. Also listed are frequency, gain, and
leakage parameters. Includes a special section on rf power trans-

istors. The book we use here at Ham Radio.
Only $4.50
order today from

C:CDFTW?EC

Greenville, New Hampshire 03048
e, G — /
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calculations for
repeater licensing

How to calculate the
antenna patterns
and control links

required for
your new FCC

repeater license

The new FCC repeater regulations are
admittedly a tough act to follow. In
particular, the antenna pattern and
control-link power justification seem to
be difficult to obtain. These items may be
calculated directly rather than measured,
since either method is acceptable to the
FCC. No attempt will be made to derive
or justify the formulas employed, but
references for each are included wherein
they are most adequately treated. With-
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P. J. Ferrell, W7PUG, 6021 South 119th Street, Seattle, Washington 98178

antenna and control-link

out attempting to ruffle any feathers, |
feel that anything tending to raise the
amateur’s technological level above that
of appliance operation and CB can’t be all
bad.

the antenna pattern

The first problem is to produce an
“antenna pattern’” and the supporting
data to satisfy 97.41 (f}(3,6 and 7) of the
new repeater regulations. Any repeater
group possessing an antenna range or
instrumented helicopter can pass immedi-
ately to control-link calculations on page
60. Antenna patterns can be measured of
course, but great pains must be taken to
guard against reflections, to be certain
that only the far-zone pattern is sensed
and that the instrumentation is in calibra-
tion. All in all, it would require an effort
far beyond the meager resources of our
group.

A calculated pattern approaches the
actual radiation pattern only when the
antenna is well clear of obstructions. This
condition tends to be met only at vhf and
above. Calculating the radiation pattern
for an arbitrary current distribution is an
extremely messy proposition, but if the
antenna can be characterized as a linear
array with equal current elements, consid-
erable simplification can be obtained us-
ing pattern mulitiplication. Simply stated,
you can separately calculate the patterns
due to length, to width and to the
individual elements and obtain the overall
pattern by multiplying them all together,



provided the elements and their currents
are all the same. Fortunately, the two
most popular types of base-station anten-
nas favored for repeater use meet this
requirement.

Type 1, the J-pole or vari-loop antenna
consists of dipole type elements mounted
on a metal pole, separated about one
wavelength and fed with a corporate feed
insuring a nearly uniform and inphase
current distribution.

Type 2 is typified by the Communica-
tions Products ‘‘Stationmaster’” and the
Prodelin “Big Stick’’ antennas. Home-
built antennas of this type have been
described in the amateur literature.
Some amateurs have ‘improved’’ them by
specifying foam-dielectric coaxial cable,
thereby insuring a non-uniform current
distribution and a fair sized reduction in
antenna performance. These antennas
consist of 8 or 9 pieces of alternating
series connected coax, each an exact
half-wavelength internal electrical length.
Special end elements are on the ends, and
all elements are spaced about 0.3 wave-
fength apart and can be considered to
have a shortened dipole pattern.

The vertical (E-plane) pattern of the
antennas consists of an element part and
an array part. We shall assume a cosine
voltage pattern for the individual ele-
ment. This is exact for a short dipole, and
is a good approximation to a half-wave
dipgle, The normalized array part is given
by:

E = _sin(Ny/2)
N sin{y/2)
where ¥ = 27D, cos @,
N = number of colinear elements
De = interelement spacing in wave-
lengths
@ = elevation angle measured from
broadside

The overall normalized E-plane voltage
pattern is

(cos @) sin(N7TDe cos 0)
N sin{nD, cos @)

You can see that this pattern depends
only on the values of N (number of

elements) and De (spacing between any
two elements).

The horizontal (H-plane) pattern of
antenna type 2 is omnidirectional and
that of antenna type 1 can be adjusted to
be omnidirectional. It can also be
adjusted to give either a figure-8 or a
cardioid pattern. These last two cases are
difficult to handie because of the reflec-
tions occurring due to the support pole.

A fair approximation may be obtained
by replacing the reflecting pole with an
image antenna fed with an equal current,
leading in phase by twice the spacing
between the element and the support
pole. A typical value for element spacing
is about 4 inches or 0.1 wavelength. The
normalized voltage pattern in this case is
given by:?

E = cos [2 m Dfcos 0 - 1]

where D, = element spacing from the
pole in wavelengths

0 = azimuth angle

Note that if we set DS =0, thenE=1 for
all azimuth angles, which is just the
omnidirectional case.

Having obtained both E- and H-plane
normalized voltage patterns, all that re-
mains is to calculate the gain associated
with each and multiply them (add dB) to
obtain the overall gain.

Gain is calculated by adding up the
total power (integrating) at all angles,
recalling that power is proportional to
voltage squared. Gain is defined as the
ratio of maximum to average (isotropic)
power. The FCC regulations specify a
half-wave reference dipole rather than the
more common my thical isotropic anten-
na, so a factor of 1.64 (2.2 dB) is tossed
in to meet that requirement. This is due
to a half-wave dipole having a gain of 2.2
dB over an isotropic antenna,

Even this greatly simplified calcuiation
is likely to prove tedious, and so the job
was subcontracted to a digital computer.
The Tymshare Superfortran program used
is listed along with sample printouts in
the appendix. The two examples are for a
4-clement J-pole set for a cardioid
pattern, and a 9-element (Stationmaster}
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antenna. Both E- and H-plane patterns are
symmetric about the point of maximum
gain (0°) so that only half of each need
be printed out.

A polar plot of antenna gain in dB, or
field voltage for each pattern can be
constructed from the printout. If no
reflecting mount is present, answer zero
when asked ‘“offset from reflecting
mount, wavelengths.” In this case, no
H-plane pattern is printed out. However,
it would be wise to construct a circular
plot entitled “azimuth pattern’ for sub-
mission along with the E-plane pattern.

the control link

I now wish to demonstrate compliance
with 97.67(b) of the FCC regulations for
a repeater control link. A calculation of
this sort is commonly referred to as a
““power budget.” The handiest procedure
is to use decibels exclusively in the magic
formula:®

A = 36.6
+ M+

+ 20log F + 20log D
L -G, +L -G
t t r r

where A = worst case loss in dB between
transmitter and receiver
F = frequency in MHz
D = separation between antennas
in statute miles
M = fading margin in dB (typically
20)
L = transmission line losses in dB
G = antenna gains above an iso-
tropic reference in dB
Clearly, antennas, transmission lines and
the propagation path can be all be repre-
sented together as an attenuator of A dB.
A certain calculable amount of sig-
nal power is required at the receiver
input to insure satisfactory link per-
formance, and the necessary transmitter
power output is just A dB above that
amount. The required receiver input sig-
nal power may be calculated from:

=-204 + 10iog B + NF + CNR

R = required input signal power
in dBW (dB below 1 watt)
B = receiver i-f bandwidth in Hz
NF = receiver noise figure in dB

where
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CNR = required i-f carrier-to-noise
ratio in dB to obtain satis-
factory receiver perform-
ance. A typical value for an
fm receiver is 12 dB

Finally, the required transmitter power is
T=R+A, TindB relative to 1 watt (dBW)

The following numerical example was
submitted to the FCC with the Seattle
Repeater Group’s application for a
repeater license. At 450 MHz, for the
given 25-mile path, loss between isotropic
antennas is given by 36.6 + 20 Log F + 20
log D.

118 dB median path loss, Green Moun-
tain to Seattle
2 dB repeater uhf receiving antenna

gain {(dipole)
4 dB repeater site transmission line
loss

9dB control site antenna gain
5 dB control site transmission line loss
116 dB median loss between units
_20dB fading and diffraction loss margin
136 dB worst case path loss between
transmitter and receiver

-159 dBW thermal noise power in 32

kHz i-f bandwidth (KT =

-204 dBW/Hz)

receiver noise figure

required SNR at detector in-

put for reliable tone trans-

__  mission

-129 dBW signal power required at the
uhf control receiver

15d8B
15dB

The necessary control transmitter power
is 136 - 129 = +7 dBW. Converting to
watts, 7 dBW = 5 watts.

references

1. K. W. Sessions, KBMVH, ‘'Colinear Gain
Antenna for VHF/UHF Repeaters,” 73, July,
1971, page 42.
2. John D. Kraus, Antennas, McGraw-Hill, New
York, 1961, page 78, equation 4-52,
3. op. cit., page 292, equation 11-55,
4, Reference Data for Radio Engineers, Howard
W. Sams & Co., Inc., Indianapolis, 1968, page
26-19.
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LIKE FM OR

Then you'll love
Data Engineering’s
new catalog

Write for your free copy today!

TOUCH TONE PADS
More features than any other pad including built-in
monitor speaker and latest Phase-Lock loop circuitry.
TTP-1 Standard pad for portable transceiver
mounting.
TTP-2 Standard pad in attractive case for home or
mobile use.
TTP-3 Mini-pad in attractive case for home or
mobile use.
TTP-4 Mini-pad for portable transceiver mounting.

TTP-1, 2, 3 & 4, Sh. wt. 1 Ib. . $44.50
TTP-1K, 2K, 3K & 4K, Sh. wt. 1 Ib. $34.50
CRICKET 1

A popularly priced IC keyer with more features for
your dollar. Cricket 1 is a small size, solid state keyer
designed for the beginner as well as the most ad-
vanced operator. It provides the user with fatigue-free
sending and its clean, crisp CW allows for easy copy-
ing at all speeds. Turned on its side, the Cricket can
be used as a straight key for manual keying.

CRICKET 1 Sh. Wt. 3 Ibs. $49.95

2-METER PREAMP

Specially made for both OLD and NEW receivers. The
smallest and most powerful preamp available. Pro-
vides 20dB gain at 2.5 N.F. to bring in the weakest

signals. Sh. wt. 4 oz. $9.50 kit
$12.50 wired

Please include sufficient postage for shipping.

DATA ENGINEERING . == @2

Ravenswood Industrial Park, Springfield, Va. 22151
5554 Port Royal Road + 703-321-7171

More Details? CHECK—OFF Page 110 november 1973 [l 61



RTTY line length
indicator

When using radio teletype it is my
practice to try to type some of my reply
while printing the transmission of my
contact. To do this | use a model 15
typing unit which prints the incoming

GUARDIAN
RESETTING STEPPING RELAY
1

BIA
INDICATOR

fig. 1. Circuit for the RTTY line length indi-
cator uses a Guardian resetting-type stepping
relay. Microswitch S1 is mounted under the
space bar. Microswitch S2 is located under the
carriage-return key.

signal while |1 am using the keyboard to
punch a tape on my model 14 reper-
forator. As | cannot see what | am typing
or tell when I reach the end of a line with
this system, | have designed a system to
count the words or spaces in the usual
teletype line.
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tebook

The key to counting the number of
words in a line is a stepping relay. | use a
Guardian resetting type relay. Two micro-
switches are used to actuate the relay
coils. These are mounted under the key-
board of the typing unit and are so
positioned that when the space bar is
pressed it also strikes the microswitch
lever. This switch then closes the circuit
to the advancing coil on the stepping
relay, advancing it one step.

The other microswitch is positioned
under the carriage return key. When this
key is pressed this switch actuates the
circuit to the relay reset coil. The relay is
then reset and is again ready to count the
spaces in the next line.

The usual practice is to have ten words
per line. 1 connected my stepping relay to
make contact on the 10th, 11th, 12th
and 13th steps. When this contact is
reached, the alarm circuit is energized. A
bell, buzzer, light or other signal can be
used. As this relay is a 115-volt ac unit, |
use a GE B1A neon bulb in a red panel
mounting. This bulb must be used in
series with a 7500-ohm resistor. The light
is mounted next to the keys and the
frame of the typing unit.

After ten spaces or steps the light
comes on and stays on for the next three
steps. If advanced any further it will go
out and you will know you have gone
beyond the usual line length. You don’t
have to worry about over advancing the
relay. It goes to the limit and that’s ail.
The stepping relay should be mounted in
an insulated box for quiet operation. |
also shock mounted mine.

Hal Dressel, W2UVF



ssb filters

Recently, a short item on sideband
location was published in ham radio,
based upon information published in the
instruction manuals for the Swan 500 and
the Collin S-Line. There was mention of
the need to maintain an adequate separa-
tion from a band edge. There are several
other aspects of filter performance, some
of which are easily demonstrated in a
receiver or transceiver. By making these
tests, a phone operator may have a better
understanding of just where his sideband
lies, and where he may produce or receive
interference.

Without an antenna, or on a dead
band, turn on the calibrator and set the
dial to zero-beat with the signal. Then,
turn the marker to that setting. Now,
swing the dial and note the S-meter
reading for the maximum signal strength
off to one side. This maximum may be
adjustable by the preselector tuning con-
trol, so that the bandwidth can be noted
for different signal levels.

Turn the dial away from zero-beat
until the beatnote has dropped to one of
several convenient levels, and finally dis-
appears in the noise. Make a note of these
dial settings. Then change to the other
sideband and repeat the test.

In the case of my Collins S-Line, the
normal 2.1-kHz filter {for receiving only,
it has also the 1.5 and 3.1 kHz filters)
drops down or out about as follows:

Peak signal LSB uUSB

S7 +3.6 kHz -3.5kHz
S9+10dB +4.2kHz -4.2kHz
S9 +20dB +4.4kHz -4.4 kHz
S9+201t0S3 +3 kHz -3 kHz

The size of an S-unit must not be
taken as 6 dB. It is about 4%-dB on the
Collins 75S3A meter at S9, and less than
3dB around S3. The marked range of 20
dB for S3 to S9 is about correct on my
meter, indicating an average of 3.3-dB per
S-unit. It takes only 10 dB to increase the
meter from 40 to 60 dB as marked on the
scale, but 20 dB above that.

The amount of interference, produced
or received, varies with the power and the

conditions. If a station talks locally or
under good skip conditions with an
S9+20 dB signal, he should reduce power
as soon as he hears that he is above S9, or
suspects it from the strength of the
station being worked. Minimum power is
required by the Communication Act,
Section 324. Otherwise, there may be
considerable unnecessary ‘‘splatter’” due
to the filter skirts or equipment prob-
lems. In addition, there may be off-
frequency emissions greater than those
indicated by the filter skirts demon-
strated by the above tests. Furthermore,
the transmitter can have a somewhat
different filter performance than the re-
ceiver.
FCC regulations, Section 97.63, says
. sideband frequencies . . . shall be
confined within the authorized amateur
band.” It doesn’t specify any number of
decibels down. This means that the
amount of attenuation that is acceptable,
depends upon power and propagation
conditions, not just -20 dB or -60d8B, or
any other particular figure. Some
standards have been set — BBC Johore, in
discussing their harmonic on 14240 kHz,
indicated that ITU requires harmonics to
be down 60 dB.

The test demonstrates that you must
not operate as close to a band edge as
previously suggested, even when you have
the equipment to comply with the re-
quirement that the frequency of the
emissions shall be measured by indepen-
dent means, and of an accuracy sufficient
to assure operation within the band.

The test also shows that interference
may be expected from other stations in
the range given in the above table, de-
pending upon his filter performance; and
that you will produce interference on the
opposite side by at least the amount
shown, plus any additional hash produced
above the filter curve. If you hear the
calibrator on the “‘undesired”’ side of the
zero beat, then you may expect to receive
some interference there, and produce
some on the opposite side when transmit-
ting, because of the lack of pure single
sideband operation.

Y]

Bill Conklin, KEKA
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frequency scaler

Dear HR:

Response to the construction article
for the simple frequency scaler appearing
in ham radio for September, 1972, has
been most gratifying. That article, stirred
up the interest of a large number of hams
and for many of them it was the impetus
for their first-time experience with fre-
quency counters as well as with scalers.
To the serious experimenter the article
presented no problems. Some difficuities
cropped up for the less knowledgeable,
however. One of these was that their high-
sensitivity, high-impedance counter might
indicate twice or even three times the
frequency which was fed to the scaler.

Although the solution to this type of
problem is really quite simple, a wide
variety of schemes have been tried by
amateurs in an attempt to solve this
problem. One of these schemes is the one
which WBMGI described in ham note-
book of the February, 1973, issue (page
57). For his particular cable and for its
particular length, it worked for him. His
L-section approach does not provide a
general solution, however. The character-
istics of his filter will change with every
foot of cable he adds or removes (60-ohm
cable, for example, has about 28.5 pF per
foot).

Any ECL or other very high-speed
pulse circuit requires detailed attention to
feedback and matching problems. Use of
a ground plane which provides a good,
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low-impedance ground current return
path is one essential. A well regulated
power supply is another. These can be
and are provided within the scaler itself.

The matching problem can best be met
outside of the scaler. Experience with and
during development of the scalers manu-
factured by Belmont Spectrum Research
clearly demonstrates that for inter-
connects of more than about 5 inches
(some of this length is within the scaler)
the matching problem can only be gener-
ally successfully met by providing an
adequate line termination. This, of
course, cannot be accomplished within
the scaler. It is therefore standard prac-
tice for manufacturers to caution users
that an interconnecting cable (scaler to
counter) must be terminated in its charac-
teristic impedance if waveform distortion
cannot be tolerated. Whether it is called
distortion, ripple, ringing or reflections, is
immaterial; the steep multiple wave
fronts of ECL or other high-speed pulse
systems are what trigger the counter and
disconcert the casual scaler user. So —
the really simple solution to the matching
problem is to terminate the line.

One means of providing a proper
termination is to connect a resistor, equal
to the characteristic impedance of the
line you are using, across the input
connector inside the counter. Another
means, which is preferred because its use
is more flexible and does not entail any
change to the counter, is to use a “‘term-
ination adaptor” at the counter end of
the line. This method will provide a
proper termination when the scaler is
used and when unplugged will permit
retention of the counter’s regular input
for use over its normal range. A BNC
tee-connector (UG-274/U) at the counter,
with the appropriate resistor connected
to one arm of the tee, will do very nicely.



These tees are often available through
surplus sources at very low cost.

An even better arrangement is to use
the 50-ohm termination adaptor made by
Tektronix (part no. 001-0049-01). This
adaptor, originally intended for use with
Tektronix scopes, is highly recommend-
ed. 1t currently sells for $10.

Now, as to overall results. My Belmont
Spectrum Research scaler will drive up to
18 feet of either 50- or 100-chm coaxial
cable without substantial waveform
degradation when any one of these term-
inating arrangements are used.

F. Everett Emerson, W6PBC
Belmont Spectrum Research
Belmont, California

passive
sideband generator

Dear HR:

Although | have been running my
passive sideband generator at the signal
levels indicated in the article,” (about 3
volts peak rf and 0.3 volt peak audio at
the input ports), the audio level should be
several volts. | forgot about the extra loss
in the resistive output branch of the
audio phase shift/network.

An appropriate audio signal level can
be deduced as follows. Suppose the peak
rf input is 3 volts. After going through
the rf phase-shift networks this is reduced
to 2.1 volts. A good guess at the modula-
tor resistance is 1000 to 1500 ohms (500
for the balance pot, 200 or so for the
diode and 300 to 800 for the load seen
through the output rf transformer).

If we pick 1250 ohms, the rf current
through a diode is about 1.7 mA. The
modulating signal should be small com-
pared to the carrier, ten percent being a
usual limit, so the audio peaks should
approach, but stay under, 0.17 mA.

The resistance of the audio phase-shift
network output branch, including the
modulator impedance, has been adjusted
to 3900 ohms. Hence, the audio voltage

*W. Doyle, W7CMJ, "Phasing-Type SSB Gener-
ator,”” ham radio, April, 1973, page 22.

at an output of the phase shift network
should be about 0.66 volt. As noted in
Van Heddegem’s article, the voltage
across the 3-ohm input resistor will then
be 1.32 volt, making the total peak input
voltage 6.4 volts (about 1.4 watts). This is
an upper limit. A third to half of this
voltage is adequate while still being ten
times what | have been using.
Incidentally, with this higher level of
modulation, the carrier balance will be
much less critical since a voltage gain of
ten or so is thus moved from the sideband
amplifier to the audio section.
Worthie Doyle, W7CMJ
Port Orchard, Washington

Dear HR:

Cheers to author Doyle for his fine
article on the phasing-type ssb generator
in the April issue. Some three or four
years ago | built up a solid-state phasing
exciter {not exactly passive like Doyle’s)
and | used a tired 6L.6 linear amplifier. |
worked Albuquerque, New Mexico, from
Libertyville, lllinois, and was heard in
Guantanamo Bay, Cuba, on 14 MHz.

For checking the Doyle passive audio
phase-shift network | recommend use of
an oscilloscope having separate X and Y
axis inputs. lLeave the carrier input of
Doyle’s fig. 1 disconnected for this test.
Disable the sweep of the oscilloscope, and
adjust both channels for equal gain. Hook
the X input to one side of the phased
audio output; the Y input to the opposite
side. Talk into the microphone (or use a
signal generator) and observe the pattern
on the scope from 300 to 3,000 Hz. It
should remain a nice circle, changing in
diameter with signal level. If not, make
adjustments to the circuit until you get
the best circle.

Connecting the phase-shift network
ground terminal to the oscilloscope chas-
sis ground should cause no change to the
geometry. This same method may be used
to check the ninety-degree rf phasing as
well, but probe lead length and amplifier
phase differences inside the oscilloscope
can give misleading information.

Paul Schmidt, WOIDP
Libertyville, lllinois
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two-meter fm
transceiver

A complete new line of American-
made 2-meter fm transceivers for the
amateur has been introduced by General
Aviation Electronics, Inc. (GENAVE).
The new offering includes the GTX-10,
the GTX-200, and the previously intro-
duced and very popular GTX-2.

The new GTX-10 fm transceiver is a
full 10-channel, 10-watt output unit and
retails for $199.95. The new GTX-200
features independent selection of 10
transmit and 10 receive frequencies, of-
fers 30 watts nominal output power and
retails for $269.95. The well-received
GTX-2 provides 10 push-button channels
with backlighting for night operation, 30
watts nominal output power and retails
for $249.95.

The radios are manufactured in the
same U.S. Government inspected facilities
where precision aircraft instruments are
fabricated, under the same watchful qual-
ity control procedures.
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Internally, all radios are equipped with
netting trimmers for each transmit crys-
tal. All use standard, readily available,
American-made semiconductors. High
selectivity 8-pole second i-f filters are
incorporated in the design of all three
units, and rf output stages are vswr
protected.

The GTX line is engineered for use
with available tone encoders and auto-
patch service, as well as simultaneous
operation on MARS frequencies. Ex-
ternally, all three radios have multi-
position switches which include a low
power (one-watt) setting for longtime
low-power drain operation, and indexed
volume and squelch controls.

Each GTX transceiver comes complete
with a quick-disconnect power cable,
S0-239 antenna connector, mobile
mounting bracket and sturdy ceramic
plug-in microphone. A 146.94-MHz com-
munications channel is also included. The
remaining plug-in crystals are available at
$6.50 each for installation at the factory
or by the owner.

The new GTX-10 features superlative
cross-mod performance, and is easily
cross-wired for duplex crystal operation.
The circuit board is laid out so that
conversion to 30-watt output can be
accomplished quite easily.

The new GTX-200, with independent
selection of 10 transmit and 10 receive
frequencies, offers 100 possible channel
combinations. A switch for lock-in of
preselected frequency pairs allows simple
one-knob operation when desired. High
sensitivity is assured by incorporation of
a dual-gate mosfet in the receiver front-
end. An external speaker jack is provided
on the rear panel.

The popular GTX-2 has been refined
and updated for superior sensitivity with
the same dual-gate mosfet in the receiver
frontend as is found in the GTX-200.

The new radios are founded on the
technology and know-how derived from
Genave's experience as a leading manu-
facturer of a full line of navigation and

More Details? CHECK—OFF Page 110



communications radiotelephones for the
marine industry. For more information,
write to General Aviation Electronics,
Inc., 4141 Kingman Drive, Indianapolis,
Indiana 46227, or use check-off on page
110.

touch-tone encoder
enclosures

There has been a tremendous increase
in the use of Touch-Tone encoders for
use in autopatch and other special control
systems in fm repeaters. Now two com-
pact enclosures are available for Touch-
Tone pads — one for base stations and
one for mobile use. The Touch-Tone pad
is held properly in position by pre-
mounted internal brackets.

The top and sides of the enclosure are
covered with walnut-grained vinyl. The
satin anodized aluminum face is die
punched to accept standard 12-button
Touch-Tone pads such as those manu-
factured by Western Electric, Stromberg-
Carlson, ITT-Kellogg, etc. (Automatic
Electric Touch-Tone pads will not fit
because they use non-standard spacing
between the buttons.)

The mobile mount “M" Touch-Tone
enclosure has an anodized pivoting gimbal
bracket which provides multi-position
mounting under the instrument panel, as
well as top-of-equipment mounting on
four rubber feet. The base station “B"
enclosure holds the Touch-Tone pad at a
convenient 30-degree angle. There is
ample room inside both enclosures for
transmitter keying circuitry. Either model
is available for $6.25 including postage
from the Detroit Area Repeater Team,
Post Office Box 201, Clawson, Michigan
48017. For more information, use check-
off on page 110.
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VHF

UHF
AMATEUR ANTENNAS

Each Hustler antenna design is specif-
ically optimized for amateur band per-
formance. Every assembly is manufac-
tured from the best available materials
under carefully controlled quality stand-
ards to give you superior mechanical
and electrical performance. For more
than a decade, reliability has been our
foremost desire!

COMMUNICATIONS WORLD has all
HUSTLER models in stock at ALL
TIMES. Ready for pickup or delivery
to anywhere in the world. Write or call
for free catalogue.

COMMUNICATIONS WORLD INC.
4788 STATE ROAD
CLEVELAND, OHIO 44109
(216) 398-6363
(Northeastern Ohio's most

complete communications
center)
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L. I. Electronic Supermart
(0ff the wall self service)

New P.C. Boards — G10, 1 oz. - 1 side copper-
fiber glass

?; xszs" BOc ea. — 6 x 12, $1.50 ea. - 12 x
New P.C. Boardl — G10, 1 oz. - 2 side copper-
fiber glass

6" x 6", $1.10 ea. - 6 x 12, $2.00 ea. - 12 x
New P.C. Boards Fiber glass punch:

F Pattern 4.5 x 6 oﬁé holes, 5 per1” $1.30

P Pattern 4.5 x 6. 5 .042 holes, 10 per 1”7  $1.35

G Pattern, 4.5 x 6.5, .062 holes, $1.30
Pkg. 10 Bircher P.C. Board metal 2" slides $1.00
Package of 50 flea clips for above punched
Boards, .062 . . 75¢
30 Y4 or Y4 W resistors, pa:kagad 5 per value
your choice of values . $1.00
25-1W resistors, packaged 5 per “value, your
choice of values .. 1.00
15-2W resistors, packagad '5 per value, your
choice of values . $1.00

5 Y% or Y2 W, 1% ‘resistors, packagsd 5 per
value, your choice of values .50
5 ceramic disk caps, .001-01, packaged 5 per
value, your choice of values . .50
5 mica dip caps, 1 pf-150 pf packaged 5 per
value, your choice of value: .50
5 mica dip caps, 180 pf- 820 |'.|Ir packaged 5 per
value, your choice of values . 75
5 mica dip caps, 910 Pf 1500 pf, packaged 5
&;r value, your choice of values $1.00

ire I(it #22 solid PVC, 6 spools, 6 colors. 50’
ea. s|
Wire it # 22 stranded PVC, 6 spools, 6 calurs,
50" ea. spool 3.50
Wire Kit #24 Solid PVC, 6 spools, 6 colors, 50’
ea. s $3.50
Wire ﬂit #24 stranded PVC, 6 spools, 6 calors
50’ ea. spool 3.5
10 — Ten cond. ribbon wire, color cuded. 22
or #24. stranded . .

K #7101 mini switch, SPDT on-on l 05

K #7103 mini switch SPDT on-off-on $1.20
K #7201 mini switch, DPDT on-on . 1.35
K %7203 mini switch, DPDT on-off-on $1.55
lco 1050 MST momentary on-off- momentary og

Central Lab DPDT push momantary SPEC. 4;51 .00
Connectors, PL259, $.45; PL258, $.70; 175U or
176U, $.20 ea; UG 88 cu., $.50; UG 201 afu
(N to BNC adapter), $.75; RCA to UHF, $.9i

Encapsulated chokes lu to’s Mh, choice 3/%1. 00
Varo type mini brldge rectifiers, approx S
sq. size: 2 amp 50 v., $1.25; 4 amp. - 50 v.,
$1.25; 6 amp. 50 v., $1.25; 2 amp. - 100 v.,
81.25' 4 amp. - 100 v., $1.25; 6 amp. - 100 v.,
il .25; 2 amp. - 200 v., $1.50; 4 amp. - 200 v.,

?’ﬂ'?‘ﬂ'

c
c
c
c
A

1.50; 6 amp. - 200 v., $1.50; Zamg 400 wv.,

1.50: 4 amp. 400\.'.3150 6 amp. - 400 v., $1.50
Triacs — thermo tab package — 1 amp. - 400
v., $.80 ea.; 3 amp. - 400 v., $1.40 ea.; amp.-
200 v., 51.20 ea.; 6 amp. - 200 v, $1.40 ea.;
6 amp. - 400 v., $1.60 ea.; 6 amp. - 500 v., $1.80
ea.; 8 amp. - 200 v., $1.60 ea.; 8 amp. - 500 v,
To-5 cass.ul amp.

- 200 v., $.70 ea.; 1 amp. -
400 v

SCR 200 v. 8 amp. thermo tab ... $.80 ea.

SEND SELF ADDRESSED ENVELOPE FOR
FREE MAILER. INCLUDES MANY HUNDREDS
OF ITEMS NOT LISTED ABOVE.

Send check or money order - include 60¢ to
cover parcel post and hll‘ld"% UPS shipping
available. Minimum order $4

FREE BONUS WITH EACH $10.00 ORDER
50’ SPOOL 600 V. #22 PVC WIRE

KRP
ELECTRONIC SUPERMART, INC.

219 WEST SUNRISE HIGHWAY
FREEPORT, L. I, N. Y. 11520
516-623-3346-9
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connector adapters

A new series of adapters is now avail-
able which will interconnect any combi-
nation of cables and connectors having
BNC, RCA phono, microphone (Am-
phenol 5/8-27 type) or type-F (CATV
type) terminations. These adapters are
intended for use in test equipment, and in
audio, video and rf applications. The
adapters are priced at $4.95 each, post-
paid in the United States. Order from
Adapters Unlimited, Post Office Box
48822, Los Angeles, California 90048.
For more information, use check-off on
page 110.

cw filter

The new audio CW filter available
from MFJ Enterprises offers three degrees
of switch-selectable selectivity in the
same filter. The three bandwidths are
180, 110 and 80 Hz. In the 80-Hz
position, response is down 60 dB one
octave away (one-half and twice the
center frequency of 750 Hz).

There is no insertion loss when this
audio filter is switched into the line. Also,
with most narrow-band audio filters ring-
ing can make copying impossible. In the
new CWF-2 CW filter ringing is nearly

More Details? CHECK—OFF Page 110



eliminated by the technique of cascading
four low-Q stages. This provides very
narrow bandwidth and extremely high
skirt rejection without audible ringing.

The CWF-2 filter offers very low out-
put impedance and a very high input
impedance. This means that, unlike some
other filters, no impedance matching is
required for optimum performance.
Loads greater than 500 ohms produce no
distortion and loads less than 500 ohms,
such as an 8-ohm speaker, produce some
distortion which does not affect copy-
ing.s,

To use the CWF-2 you simply plug it
into the phone jack of your receiver or
connect it to the speaker terminals. It can
also be installed between audio stages in
your receiver. The circuit consists of four
IC operation amplifiers in an active-filter
design which eliminates all inductors and
reduces the unit's size to a mere 2x3-inch
printed-circuit board.

The CWF-2 CW audio filter is available
in kit form for $9.95, or completely
wired, tested and guaranteed for $12.95.
For more information, write to MFJ
Enterprises, Post Box 494, Mississippi
State, Mississippi 39762, or use check-off
on page 110.

two-meter collinear
mobile antennas

Extremely low radiation angle, 5.2-dB
gain over a 1/4-wave ground plane, low
swr and wide bandwidth are features of
Hustler CG-Series Super Gain two-meter
collinear mobile antennas from New-
-Tronics Corporation.

Model CGT-144 is complete system
including collinear antenna with stainless
steel radiating sections, 180° swivel ball,
heavy duty trunk lip mount for easy ““no
holes” installation on side or edge of
trunk lip, and 17-foot RG-58/U coax
with factory-attached connectors. Power
rated at 200 watts fm, the completely
operational CGT-144 has a swr of 1.1:1
(typical) at resonance and a swr within
1.5:1 over its 6-MHz bandwidth of
143-149 MHz. Overall length is 86 inches.

More Details? CHECK—OFF Page 110

professional

test equipment

for the HAM...

MODEL 1470 DUAL
TRACE OSCILLOSCOPE

Displays dual waveforms in 6 modes, in-
cluding chopped, add, alternate and Ch. 2
inverted. DC to 10 MHz bandwidth; 10
mV/em  sensitivity. Triggared. automatic
sweep system, with 1 uSEC/cm to .1 SEC/
cm; to .2 uSEC/cm with 5X magnification.
Less probes (2 required).

PR-20 PROBE. Set of 2 $39.50

MODEL 1470 DUAL-TRACE OSCILLOSCOPE
$529.95

MODEL 1601 0-50VDC
REGULATED SUPPLY

Foolproof overload protection — unit shuts
down automatically when overload occurs.
Simplified current limit setting — does not

require application of short circuit to output
terminals. 0-2 amps fully regulated output,
in 4 ranges.

MODEL 1601 REGULATED POWER SUPPLY
$159.95
PREPAID ANYWHERE IN U.S.A.

OHIO ONLY — ADD 4149% TAX

stotts-friedman

“TRU" — K8JUG
108 N. Jefferson Street
Dayton, Ohio 45402
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International Electronics Unlimited
NOVEMBER SPECIALS
Sale Prices end November 30th
7453 7/$1.00 LM308 .95 ea. LM747 .75 ea.
7454 7/$1.00 LM723 .50 ea. B8B36 .40 ea.
7460 7/%$1.00 LM739 1.00 ea. 9601 .95 ea.

7400 .25 7443 .25 7493 1.05
7401 .25 7444 7494 110
7402 .25 7445 2 25 7495 1.05
7403 .25 7446 1.45 7496  1.05
7404 .29 7447 1.45 74121 .55
7405 .27 7448 1.50 74123 115
7406 .55 7450 74145 1.25
7408 .29 7451 .32 74151 1.05
7409 .29 7453 74153 1.45
7410 .25 7460 30 74154 1.75
7411 .35 7470 74155 1.35
7413 95 7473 55 74157 1.50
7420 .25 7474 55 74161 1.65
7423 3 7475 95 164 2.95
7425 .39 7476 55 74165 2.95
7430 .25 7483 1.25 74175 2.95
7432 . 7485 1.20 74181 4.50
7437 7486 55 74192 1.65
7440 .25 7489 3.25 74193 1.65
7441 125 7490 125 74194 1.65
7442 1.15 7492 1.05 75195 1.15
LOW POWER TTL
74L00 .40 74L42 .BO 74L85 1.25
74L02 40 74L51 .40 74L86 .95
74104 74L71 .60 74L90 175
74L10 74L72 .60 74L93 175
74L16 .40 74L73  .BO 74L95 1.75
74L20 .40 74L74 .BO 74L164 2.95
74L30 .40 74L78 .BO
B000 SERIES
8091 .69 8123 1.75 8810 .95
8092 .69 B214 1.95 8812 125
B0O93 .69 8280 .95 8831 1.95
8094 .69 8520 1.45 8836 1.25
BO95 .69 8551 1.95
LINEAR
LM301 TOS 45 LM311 TOS 1.25
LM302 TO5 95 LM380 D‘i)p 1.75
LM304 TOS 1.25 LM709 TOS5-Dip .39
LM308 TO5 1.25 LM723 D‘ijp 75
LM309K TO3 1.95 LM741 TOS5-Dip 45
LM309H TOS 1.25 LM747 Dip .95
PHASE-LOCKED LOOP MEMORIES-with data
NES565 2,95 1101
NES66 2.95 1103 7.95
NES567 295 7489 3.25
B223 6.95
LED
MV10B Visible red SUPER SPECIAL .25 ea.
MV50 type red emittin, .25 ea. 5/1.00
MV5020 type Large re .35 ea. 3/1.00
ME4 Infra red TO18 .69 ea.
MAN 1 The original 4.25 ea.
MAN 3 lype 195 ea. 3 or more 1.49 ea

1. F

MAN f 2.75 ea. 3 or more 2.50 ea.
Data- the 07 (MAN 1 repl) 4
CALCULATOR CHIPS
5001 LSI (40 pin)

Data supplied with chip 6.95 ea.

Data only-Refundable w/purchase 1.00 ea.
5002 LSI (40 pin) for battery power

Data supplied with chip 8.95 ea.

Data only-Refundable w/purchase 1.00 ea.
5005 LSI (28 pin) four function memnrr

Data supplied with chip 0.95 ea.

Data only-Refundable w/purchase 1.00 ea.
DIGITAL CLOCK . .. on a Chip
MM5311 (28 pin) with spec sheet 11.95 ea.
MM5312 (24 pin) with spec sheet 8.95 ea.
MM5314 (24 pin) with spec sheet 10.95 ea.
MM5316 (40 pin) with spec sheet 1595 ea.

Satisfaction guaranteed. All ilems except as noted are
fully tested. Minimum order $5.00 prepaid in U.S. and
Canada. Calif. residents add sales tax, Orders filled with-
in 3 days after receipt. Please add $.50 per spec sheet
for items priced at less than $1.00 ea.

INTERNATIONAL ELECTRONICS
UNLIMITED

P. 0. BOX 1708H
MONTEREY, CALIF. 93940
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The Hustler Model CG-144 consists of
the 84-inch collinear antenna with 3/8-24
threaded base to fit standard mobile ball
mounts. It has the same electrical charac-
teristics as the Model CGT-144. For
complete specifications contact New-
Tronics Corporation, 15800 Commerce
Park Drive, Brook Park, Ohio 44142, or
use check-off on page 110.

base command

The PACE Communications division
of Pathcom, Inc. today announced a new
special purpose instrument called Base
Command designed for sophisticated con-
trol of base station operation on the
amateur two-meter band. Designed specif-
ically to keep constant surveillance on the
performance of your base station, the
P5407 Base Command is placed in the
transmission line between your tran-
sceiver and antenna to monitor and con-
trol the functions of your transmitter.

Antenna installation efficiency is
measured by checking the standing-wave
ratio. The transmitter power is measured
on one of three scales; the 5-watt and
50-watt levels terminate in an internal
dummy load. The 500-watt scale samples
power while it's going through the line to
the antenna.

The modulation capability of the
transmitter is measured on the reference
meter. The audio quality of your trans-
mitted signal may be monitored continu-
ously. The unit also provides a visual “on
the air’’ indication. Performance of your
hand-held or mobile sets can also be
checked with the built-in field strength
meter. A television interference filter is
also built into the P5407.
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This is where the name, Base Com-
mand, was designated since this versatile
instrument not only monitors but con-
trols the base-station transmitter. For
more details, write to PACE Communica-
tions, Box 306, Harbor City, California
90710 or use check-off on page 110.

phase-locked
loop handbook

The complete story of the phase-
locked loop is told in a free 76-page
paperback entitled Signetics Linear —
Phase-Locked Loops Applications Book,
recently published by Signetics Corpora-
tion, a subsidiary of Corning Glass Works.
The book is a companion to the larger
Linear Specifications Handbook which is
also available, although it must be re-
quested separately, according to Jack
Mattis, manager of consumer product
marketing in the company’s linear depart-
ment.

Phase-locked loops are a new class of
monolithic integrated circuits developed
by the Signetics research and develop-
ment department in 1969 and marketed
by the firm during the following year.
They are based on frequency feedback
technology which dates back 40 years. A
phase-locked loop is basically an elec-
tronic servo loop consisting of a phase
detector, a low-pass filter and a voltage-
controlled oscillator. The controlled oscil-
lator phase enables the PLL to lock or
synchronize with an incoming signal.

In addition to the dash of history
given in the book’s introduction, other
sections provide a short glossary and
descriptions of the phase-locked loop
principle and PLL “building blocks.”
Major sections include explanations of
general loop setup and tradeoffs, PLL
measurement techniques, monolithic
phase-locked loops, expanding loop capa-
bility, and specific applications.

Some of the more interesting passages
contain information on how the user of
the PLL can apply the circuit to his
own projects. As a functional building
block, the phase-locked loop is suitable

More Details? CHECK—OFF Page 110

You can stepup
to the “State-
of-the-Art” in
Electronics /= |
the easy way =%

',’I'
¥

~.

S

Five easy-to-understand, plain language courses
have been developed for you. Now, you can learn
practical electronic design tech-
niques without the use of
higher mathematics. You don't
have to take time off
from work or home
duties. You can do
all the things
you want to
do and still be ad-
vancing your career. You get the highest degree
of personalized instruction on a one-to-one basis.
Whatever you want to achieve in electronics. . .
we can help. Digital Design...IC Logic Design
... Power Supply Design...MOS/FET & J/FET
Circuit Design . . . UJT Circuit Design. The purpose
of each course is to develop your abilities on the
job through advanced circuit knowledge. These
courses are structured in easy step-by-step learn-
ing patterns with programmed testing. You are a
classroom of one and you set the pace. Send for
free details on how you can step up to the “‘State-
of-the-Art"” in electronics to: Mr. Gene Presta, Vice
President of Academic Affairs, The Center For

Technical Development, 2876 Cul- AT
ver Avenue, Dayton, Ohio 45429,

Telephone: (513) 296-1020.

Registiration No
. 73-06-0402H
a wholly owned subsidiary of Kurz-Kasch, Inc.

The L=,
N ?
for technidi‘ )
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AMATEUR
RADIO
ELECTRONIC SURPLUS

USED COLLINS A SPECIALTY
WE BUY & SELL

INTRODUCTORY SPECIALS
30S-1 with new spare 4CX-1000

$895.00
62S-1 $625.00
KWS-1 & 75A4 $700.00

Rte 1 Bypass, Southbound
Kittery, Maine

207-439-0474

Mail Address
P. O. Box 615
Portsmouth, N. H.
03801

NEW! IC KEYER

Only

$87.50
; PPD
%o, USA

IC KEVER

HOLD
PALOMAR ENGINEERS

N L &= )
* Self completing dots and dashes.
+« Dot memory for easy keying.
* Precision feather-touch key built-in.
+ Sidetone oscillator and speaker built-in.
* Relay output keys 300-V @ 100-ma.
+ Keyed time base. Instant start.
+ 5.50 wpm. Perfect dot-dash ratio.
+« Send QSL or postcard for free brochure.

PALOMAR

BOX 455, ESCONDIDO, CAL. 92025
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for a wide variety of frequency-related
applications. These generally fall into one
or more of the following categories: fm
demodulation, frequency synthesis, fre-
quency synchronization, signal condition-
ing, and a-m demodulation. Each cate-
gory is covered by a section in the book.
A number of construction projects are
suggested as a means of proving the
feasibility of using the phase-locked loop
circuit in specific applications. The book
provides information on building an fm
i-f amplifier and demodulator, a phase-
locked a-m receiver, an i-f stage with agc
and a-m/fm detection, a translation loop
for precise fm i-f generation for tv, a
phase-locked FSK demodulator and many
others. For a free copy of the handbook,
write to Signetics PLL Handbook, Sig-
netics Corporation, 811 East Arques
Avenue, Sunnyvale, California 94086.

integrated-circuit
fm detector

A unique method of fm detection by a
new technique of linear gating is featured
in the new Signetics ULN2111 mono-
lithic integrated circuit. This linear device
comprises a three-stage limiter and a
balanced product detector.

Applications for the ULN2111 device
include tv sound channels, fm receivers,
automatic frequency control systems and
communication receivers. An outstanding
feature of the ULN2111 is that only one,
simple, low-cost, single-winding coil is
required for tuning. Consequently, only
one screwdriver adjustment is required to
tune a detector circuit which uses the
ULN2111.

The frequency range of the ULN2111
extends from 5 kHz to 50 MHz. Outputs
of 0.6 V with a total distortion of less
than 1% and a limiting threshold voltage
of 400- uV rms are typical. Another
feature is a voltage gain of 60 dB. When
ordered in small quantities, plastic in-line
packages are priced at $1.50 each.

For more information, write to Sig-
netics Corporation, 811 East Arques
Avenue, Sunnyvale, California 94086.

More Details? CHECK—OFF Page 110



from cb
to ham beginner

Whether you are a CBer or an SWL —
or anyone else who wants to get started
in amateur radio — this book answers
your questions. It is an easy-to-read book
that explains how to select and tune a
communications receiver, listen in on the
ham bands, acquire technical knowledge
by building and experimenting, learn to
send and receive code, build or buy an
amateur transmitter, erect an effective
antenna, and put an amateur station on
the air.

In addition, the author, J.A. Stanley,
presents a fun way of obtaining your
Novice license. Instead of spending count-
less hours reading dry theory, simple tests
are provided that use low-cost, readily
available parts. A transmitter project is
even included, so you can get on the air
as soon as you get your license.

The book is filled with photos and
drawings to simplify the subject matter.
You need no technical background other
than that obtained from operating a CB
rig to understand and enjoy this book.
It's an invaluable reference source that
tells you how to become a Novice-class
radio amateur. All the latest FCC Novice
rule and frequency changes are included.
144 pages, softbound. $4.25 from Com-
tec Books, Greenville, New Hampshire
03048.

non-linear filters

Non Linear Filters has introduced a
non-linear low-pass filter module that
attenuates frequencies above the corner
frequency while introducing no phase
shift, either above or below the corner

More Details? CHECK—OFF Page 110

NURMI ELECTRONIC SUPPLY

Depariment 28
1727 Donna Road - West Palm Beach, Florida 33401
PHONE — (305) 686-8553
HEP 170 2%A, 1000P1V, Diodes, Bulk Packs of 10, Factory

Fresh
10/$3.00 100/525.00
RCA 40673 DUAL GATE MOS FET
Factory Fresh 5/$6.00
KEYSTONE PERF BOARD 042 Dea Bl
MOLE ™

G- 10 Glass Epoxy
Perl Board 3/64" '

Thick
¥

No. Size (in.) Price
UNCLAD
4229 2x 4% 5 85
4230 2x6 1.09
4231 4% 6 1.55
4232 17x6 575
COPPER CLAD ONE SIDE
4238 2x 4y 1.36
4239 2x6 1.85
4240 A% =6 320
4241 17x 6 6.70
JUMBO RED LED'S

Similar to Monsanto MV5020 Series

Your Choice of Lense

Red or Clear, TO-18

Size. TOMA, 14DMW

IV, Another NES GUARANTEED SUPER -

BUY 2/51.00 - 12/85.00
LED READOUTS

MAN-1 Type, 0.9

Drive with 7447
Characters 5/16 x 3/16

20 MA per Section
No. LRO-R RED $295 4/511.00
No. LRO-G GREEN $4.95 4/516.00

JUMBO LED READOUTS
Like MAN. 1 Type Only BIGGER! | 1 |
Character Size: 3/4 x 7/16in
Overall Size: 1- 1/8x 3/dx 1/8

No. LRO-JR Only $8.95
RF POWER TRANSISTORS
We did it again - All brand new with standard markings and
most were manufactured this year. A major manufacturer
dropped his RF powsr line and we bought his inventory
2NG589 IWantsOur  § 350 .
ZN5590 10 Watts Out 6.00 }.-«.
2N5591 25 Watts Out 12.00 i
2NG080D 4 Watts Out 5.00 K
2NGDEY 15 Watts Out 1.50 ’
2NG082 25 Watts Out 10,00
ZNGOBI 30 Watrs Out 12.00
2ZNGO84 40 Watts Out 165,00
All are Silicon NPN and power output ratings are good 1o
175 MHZ. Hurry some guantities are limited

SPEAKER ASSORTMENT
1% to 4 inch. Good Assortment of Low Z (B-16 ohm)
speakers all new. Tell us what SIZE RANGE you want and

w will do our best or just let us give you a full assortment
Thousands 1 stock. ALL NEW AND GUARANTEED
Only 10/$5.00

WE GUARANTEE WHAT WE SELLIIN
We ship UPS whenever pomible. Give streel addiess. Include
enough lor postage, excens refunded in cath, Florida residenty
include 4% Tax,
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G&G CATALOG

24 PAGE Catalog, crammed with Gov't Surplus Elec-
tronic Gear — the Biggest Bargain Buys in America!

SEND FOR YOUR COPY

TG-34A CODE KEYER, seli-contained, outomatic,
reproduces code proctice signals from poper tope.

5to 12 WPM Built=in speoker. Brond new with tech
manual, tokeup reel and AC line cord, ... 524.50
Code practice tapes for above PLULR,

BRAND NEW BC-645 TRANSCEIVER
EASILY CONVERTED FOR

420MC OPERATION

This equipment originally

cost over $1000. You get

all in original factory carton.

Dependable Two Way Communication more than 15 miles.

+ FREQUENCY RANGE: About 435 to 500 Megacycles

« TRANSMITTER has 4 tubes: WE-316A, 2.6F

+ RECEIVER hay liulu:“ 2.955, 4.TH7, 2.7E6, 3.7F7 325 95
. ] egacycles

T SIZE: 10057 x 13147 ALY

Makes wonderful mobile or fixed ng for 420 to 500 Mc.
Easily converted for phone or CW operation

TRANSCEIVER ONLY $16.95

APN-1 FM TRANSCEIVER 400-450 Mc.
Freq. modulated by moving coil trans-
ducer. Easily converted for radio con-
trol or 70 cms. Complete with 14
tubes, dyn. BRAND NEW $9.95

TERMS: F.0.B. NYC. 25%. deposit with order, balance COD or remittance

in full. MINIMUM ORDER S55.00. Subjecl to prior sale and price change

, EL CHEAPO

Describes the price not the quality.

Announcing the New Line of Minia-
ture power supply kits Zener or elec-
tronic integrated circuit regulated.
Floating pos & neg output.

250MA and 1 amp types from $7.95

1.5, 3, 4.5, 5, 6, 7.5, 9, 12, 15, 18, 20,
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Use one to power your next prnjv(’t
Use for battery (h.u‘gu or battery
eliminators. Call or write today for
data on:

“THE POWER LINE"

EMC ASSOCIATES, INC.

9 Shields Lane ® Ridgefield, Ct. 06877
203-438-0116

FULL FIVE YEAR GUARANTEE
SHIPMENT FROM STOCK
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frequency. This filter is significantly more
effective than linear filters for eliminating
noise spikes. For example, high amplitude
noise spikes occurring on fm carriers are
highly attenuated before limiting. Since
the non-linear low-pass filter introduces
no phase delay distortion, it is useful
where non-sinusoidal waveshapes are en-
countered, such as in wideband digital
communications systems (square waves),
spectroscopy (Gaussian-shaped peaks)
and narrow-band telephone-line digital
communications.s,

The non-linear low-pass filter is effec-
tive in systems that have undesirable
commutating spikes such as samplers,
encoder and time-shared demultiplexers.
The filter can also be used to filter
wide-band white noise without intro-
ducing any phase shift in the signal of
interest.

The corner frequency of the non-linear
low-pass filter module is set by the user
by adding two external capacitors to the
unit. The corner frequency can be set
anywhere in the range from dc to 10 kHz.
For more information and applications
data, write to Non Linear Filters, Box
338, Trumbull, Connecticut 06611, or
use check-off on page 110.

semiconductor
replacement manual

A comprehensive 52-page Semicon-
ductor Replacement Manual has just been
released by the Sprague Products Com-
pany. Containing over 30,000 OEM part
numbers, listed alpha-numerically, which
can be replaced by Sprague’s new line of
82 popular semiconductor devices, this
manual also includes performance charac-
teristics, outline drawings and pertinent
parameters for the entire Sprague line.

Included in the new Sprague semi-
conductor replacement line are 42 small-
signal and power transistors, 5 field-effect
transistors, 6 silicon rectifiers, 14 linear
integrated circuits and 15 LED devices.

These semiconductor devices provide
exact replacements for components
found in home/mobile entertainment and
communications equipment. In addition,

More Details? CHECK—OFF Page 110



the LED devices (which include visible
light sources, infrared light sources,
alpha-numeric displays and opto-electron-
ic photo transistors) offer hobbyists new
options and designs in electronic experi-
mentation.

Copies of Semiconductor Replacement
Manual, K-500, may be obtained without

F:harge from Sprague distributors, by writ- ’;:;::c:::: INDUSTRIAL STRENGTH
ing to Sprague Products Company, Marsh- MIRACLE ADHESIVE ALPHA CYANDACRYLATE

all Street, North Adams, Massachusetts THAT BONDS ALMOST
01247, or by using check-off on page
110.

J”ST ONEOPOP (Tensile Strength up to

course in radio s/ s S Vi phaon o AR, A PSS
screws, clamps, locks, stc
fundamentals
Vfﬂg‘ r/‘; Bonds practically anything - It
" na will help you put things togeths 8 naw, batter
T_he new fifth ed!tlo_l"l of A COU-’SE‘ ;n fashion than ever before possibla! glass -me
Radio Fundamentals is a completely- amics  jowalry: rubber - plastics
rewritten version of this long-time favor-
ite, r|0\.In.~‘ in ::S 30tt;;ear: Modfernizi;g the Seco'.ds To Bond...
text, plus the introduction of much new
material to increase the scope, has almost Years To undo_!
doubled the previous size of the book. If Literally thousands of uses; Repair
A x printed circuit boards, cabinets, install
you are introducing someone new to
: 2 knobs, controls, all types of hard-
amateur radio, this is a good book to start ware . . . metal, ceramic, porcelain,
him off with. glass, etc. One Drop should be in
Unlike the preceding printings, which every workshop. It's ideal for repairing
used The Radio Amateur’s Handbook as a jewelry, appliances, sporting goods,
. tools and countless other items.
text, the present volume is a complete
and independent study manual. Paced at If unavailable in your area order direct
an intermediate technical level, the treat- with 30 Day Money-Back Guarantee
ment is quantitative to the extent permit- 0] 132 Drop Dispenser (2 grams) $3.00 postpaid
e ; 5 O SAVE ... Order two for only $5.00 _ .
ted by restricting mathematics to §|mp|e Send check or money order — No C. 0. D.’s
algebra. . t ;

The twenty-six chapters fall into two
categories: electrical and radio circuit
fundamentals and basic principles of
electronic amplifying devices. Each chap-
ter ends with a collection of questions
and problems for testing the reader’s
understanding of the subject discussed.
Answers to problems are given at the end City
of the book. The study text is followed
by ten experiments using inexpensive,
readily-available equipment. Detailed ex-

Name

Address

State Zip

Note: This One-Drop formula is not recomm-
ended for use on porous materials unless it is

perimental data are contained in each. properly filled. Request Instant-Weld 240 for use
sas on porous materials. N 240 sets in about
The new Soh‘cover ed'tlon has 184 3 m-nu:.'s on I'l'll:&ll'ind'[l‘l(llﬂli
pages and contains well over 200 illustra-
thns, including circuits and graphs. \ s [ ELECTRONIC
F’rlced at. $2.00 from your local electron- nel MFG.INC.
ics supplier, or order from Comtec Books, Meadville, Pa, 16335

Greenville, New Hampshire 03048.
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Save on Holiday

For a limited time only, SWAN ELECTRONICS and parti-
cipating dealers are offering the best-buys-of-the-year in
amateur radio . . . complete mobile or home stations . . . at
very low “special package” prices. Act now. Be sure orders
are placed early to assure early delivery — these special
offers will expire December 25, 1973.

A LUXURY
SWAN TWINS
HOME
STATION

- WITH
MATCHING DELUXE

SPEAKER AND QUALITY DESK MICROPHONE
COVERS ALL 5 AMATEUR BANDS — SSB/AM/CW

it's all here the most envied and sought after amateur radio system at a special reduced price that
may never be repeated again. You'll save more than $125 if you take advantage of this offer, now!

¥ ou get: The SWAN 600R/Custom Receiver including the ICAF 500 audio notcher-peaker and NB
500 noise blanker; the 600 watt P.E.P. input SWAN G00T Transmitter with self-contained heavy duty
AC power supply; a deluxe SWAN G600SP Speaker and cabinet with FP-1 phone patch, headphone jack
and tone control; plus, the SWAN 444 desk microphone . . . A $1,228.90 retail value!

Among many features included are: » Mode selectors e Band selectors « Plate and antenna load
matching controls e Selectivity and sensitivity controls « Hi-Lo power switch  Full break-in or
semi-break-in CW with sidetone o VOX or PTT switch e Dual-ratio planetary tuning * Tuning eye
and S-meters ¢ Controlled AGC ¢ VFO selector « and much more. . . practically every condition
you'll ever want is at the control of your finger tips.

THIS COMPLETE DELUXE PACKAGE IS YOURS FOR $1,099.95 or just $110 down and no
monthly payments until next year when ordered on an approved SWAN Revolving Credit Service account,

NEW 700CX
CHAMPION SSB TRANSCEIVER

Less than 82¢ per watt! Punch through L FM121DA
QRM for more contacts with 700 watts 3
P.E.P. without an expensive accessory amp
lifier. The most power for the money avail
able today . compare any others, you’ll Supply $35995
see it's a fact! @ SSB/CW/AM Independent switching of 12 transmit and
e Dual-ratio planetary tuning '\ 12 receive channels gives you up to 144 pos
® 5.6 MHz crystal I.F. filter “ sible channel combinations for your com
# 5-Bands, 3 to 30 MHz ¥ munications pleasure. Now you can move
® ALC and AGC off the crowded frequencies, effectively alim
e 2.7 kHz bandwidth &Y inating unwanted QRM. Eight crystals are
Choose a winner SWAN's 700CX CHAM. W included for the most popular frequencies.
PION It's gotta lotta punch! 3 The FM-1210A is the only 2 meter trans
ceiver providing a crystal oven for superior
stability in the coldest of weather condi
tions. Transmitter is fully solid-state. DC
power cord is included for mobile operation
and the heavy-duty pedestal type AC power
supply is perfect for home station applica
tions. Mobile mounting bracket and dy
namic microphone is supplied.

The FM-1210A transceiver may be pur
chased without the AC power supply at just
$319 for mobile installation off any stand-
ard 12V DC system.

and
Power Channels
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Specials from
Swan Electronics

Compact Quarters? Need Space?
Try the 300B Cygnet de novo with
built-in speaker and AC power supply

Yes! A complete amateur radio station expertly
engineered into this newest generation of port
able Cygnet SSB/CW rtransceivers, It's light
weight, less than 25 pounds. An ideal traveling
companion for Hams on the move. Take it on
vacation operate from motel room, hunting
cabin, boat or car. Connect an AC power source,
plug in your microphone and antenna you're
on the air!

With 5 bands and 300 watts P.E.P. input, the
Cygnet de novo has all the control and power
necessary to work the world A CW sidetone
monitor is provided along with capability for
VO X unit.

12v DC

CW semi-break-in with an optional
for

Requires plug-in DC converter

mobile operation

300B Cygnet

de novo . . $499.95
VX-2, VOX

unit . . .$35.95
SWAN 14-A,

converter . . $44.95

RN ERRER

DON'T FORGET YOU
CAN CHARGE YOUR

PURCHASE TO YOUR
SWAN REVOLVING
CREDIT SERVICE PLAN

As little as 10% down will bring you any
item in this ad — including the Special Holi
day Packages on any ap
proved SWAN Revolving
Credit Service account.
Also, after placing your
down payment, you do
not have to make any
further payments

until next year.

That's right,

UNTIL 1974!!

(If you don't have
a SWAN Credit
Card, see your

- dealer or write the

factory for

More Details? CHECK—OFF Page 110

NO PAYMENTS W

ALL SOLID-STATE
$SB MONOBANDER
MOBILE
INSTALLATION
WITH YOUR CHOICE
OF 40 OR 80
METERS

Economical ~Superior Quality —Amazing Clarity

Easy to use! That's the reaction to this instal
lation. Specifically designed for the mobile ham,
here is 50 watts P E.P, input radiated through
the most efficient heavy-duty single-band mobile
antenna we know of. No tune-up time required
Just flip on the power switch and you're in oper
ation. An easy to see light emitting diode, on
the S-meter face, is activated to let you know
when you're transmitting. The built-in speaker
reproduces the most natural sounding voices
we've ever heard in a mobile rig

Like its big brother, the S5-200, this mono
bander needs no transmitter tuning and is in
finitely protected from VSWR damage. Front
end overload, distortion and cross-modulation
is virtually eliminated.

Select the MB-40 for 7.0 to 7.3 MHz use, or
the MB-80 if you prefer to work 3.5 to 4.0 MHz,
Whichever monobander you select, we'll include
the correct single-band coil and whip antenna
together with a bumper mount and microphone.
A total value of $374.00 offered during this spe
cial holiday season for only $320. SAVE $54.00.

Includes: SWAN MB-40 or MB-80 transceiver,
appropriate antenna coil, 6 foot whip and 36
inch antenna base section, SWAN BMT mount,
SWAN 404 microphone, and all necessary
mounting brackets, coax and connectors.

HERE'S MORE

(pl,_EASE TURN THE PAGE}

-
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XX Mor Swan

JOIN THE NEW AGE

OF AMATEUR RADIO
ELECTRONICS!

THRILL TO THE

SWAN SS-200 EXPERIENCE

Completely solid-state « 200 watts P.E.P. input « Operates directly from any 12V DC supply « 3 to
30 MHz + Broadband transmitter eliminates operator tuning adjustments e Full power maintained on
all 5 bands e Selectable SSB/CW « Semi-CW break-in and monitor e Infinite VSWR protection
* Crystal |.F. filter with 1.7 shape factor « 2.7 MHz audio bandwidth « Noise blanker with variable
thrashold control « and more! Also available in 15 watt P.E.P. input version. Home station power
supplies mav be purchased for 115V AC or 220V AC installations.

S5.15(15wattsP.EP.) . . .. ... ... $5679.00 PS-10 (115V AC power supply) . . $89.00
S$S5.200 (200 wattsP.EP.), . . . .. ... $779.00 PS-20 (115V AC power supply) $139.00

TR R ER

SWAN FP-1 Hybrid Phone Patch.
Separate receiver and transmitter gain
controls. Exact voice reproduction . . $48.95

B SWAN MARK 6B — Linear Amplifier.
2,000 watts P.E.P. input. Compatible
with SWAN 250C. 50 to 54 MHaz.

Complete with power supply. . . . .

SWAN VHF-150 — 2-Meter Ampilifier.
150 watts P.E.P, input. Will operate class
“g" or “C'". Rugged

self-contained power supply . . . ..

SWARN 55C — 5-Band Remote Control
Mobile Antenna. Power rated at 1000
watts P.E.P, A SWAN exclusive . . . $129.00

"4 -3
'SWAN 117-XC — 117V AC power
A Supply with speaker, phone jack
and indicator light. Ready to
wae DIUG in and operate . . . . ... ... $109.95

4 4 “ 4 "‘ X ‘.‘ - e
SWAN TB-2A — 2-Element Beam Antenna

SWAN S5-16B Super Selective |I.F. Filter.
Exclusive 16 pole filter has a 1.28 shape factor power rated at 2000 watts . . . . . . $89.95
with an ultimate rejection in excess of 140 dB. SWAN TB-3A 3-Element Beam Antenna
In easy-to-install kit form. . . . .. .. power rated at 2000 watts

GOLDEN SWAN 1040-Vv Trap Vertical
Antenna. 10, 15, 20 and 40 meters,

PRIGZ2000'W. .. v o0 cio mwe oie siais $69.95
75 Meteradd-on kit . . . . . ... ... $36.95

2-METER MOBILE FM STATION
FEATURING THE NEW FM-2XA

S QRERRE
2000 WATT P.E.P. INPUT MARK
Il LINEAR AMPLIFIER

Full frequency coverage from 10 to B0
meters plus MARS. Requires 100 watts of
drive — compatible with SWAN 2708,
3008, 500CX, 700CX and 600T. All con
trols are easily accessible on the front
panel. Provides full legal power limit on
SSB, CW, AM and RTTY. Meter switch
allows you to read Plate Voltage, Plate
Current, Grid Current and Relative Out
put. Separate matching AC power supply
included with 4 foot connecting cable.

Transmit 10 watts of RF power over 12
channels from 144 1o 148 MHz. Operates
directly from any 12V DC battery system.
MOS FET front-end substantially elimin
ates cross modulation and overloading.
Infinite VSWR protection. Dynamic mi
crophone and all necessary cables and con
nectors are included. The 3 dB gain whip
is stainless steel with tapped transformer
moulded at the base. Y our choice of roof
or deck mounting. A real value, worth up
to $288.70. You save up to $23.75 at this

low bargain price of $264.95 for this com _
679.95
plete package deal. ! $679.9
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Holiday Offers!

You may use this Special Holiday Purchase Form to place your order or you may want to use it as a
HINT CHECK-LIST for your XYL or YL! Don't forget to point out the unique amateur radio gift
counseling service available especially for her:

ATTENTION ALL XYL's and YL's — If you're in doubt about what to get the OM or YM, or if |
you have any question at all about SWAN equipment or services — call SWAN's Gift Information !
Service . . . collect! Call area code 714, 757-7525 (between 8 AM and 4 PM Pacific Time) and ask }

for our Gift Information Service. You'll receive our most courteous and confidential assistance.

—_————— e e —— CUT ALONG DOTTED LINE — — e e e e e e e
AND MAIL TO SWAN OR BRING TO YOUR LOCAL SWAN DEALER

|

| |
I D PACKAGE #1 — $1099.95 PACKAGE #2 — $320.00 PACKAGE #3 — $264.95 I
| LUXURY 600 [ ] mB-40 [ ] Roof Mount l
| HOME STATION [] mB-80 [] Deck Mount |
I [ ] 700€cx Champion . . . . . . $569.95 [ ]117-XC, AC Power Supply . . . $109.95 I
[ [_] FM-1210A & AC Power Supply . $359.95 ;T]SS 168, Super Filter. . e . . $79.95 I
l [[]FM-1210A Mobile Unit. . . . $319.00 []s10x, crystal Oscillator . . . . . $63.95 |
[ [ ] 3008 cygnet de novo : $499.95 [C]FP-1, Phone Patch. . . . . ... .$48.95 |
| [ vx-2, vOX Unit. $35.95 [ ]wM- 1500, wattmeter ... .$49.95 |
| | 14-A, DC Converter , g $44.95 '__J 65C, Mobile Antenna . . . . , . $129.00 '
| L_] 5515 Solid-State Transceiver . . $579.00 [T]as, Mmobile Antenna. . . . . .. .$79.00 |
I [_]SS 200 Solid-State Transceiver. . $779.00 r_I]TB 2A, Beam Antenna . . ., . . . $89.95 |
I [] PS-10, AC Power Supply . . $89.00 l_]TB 3A, Beam Antenna 2 i $108.00 |
I [___]PS 20, AC Power Supply . . . . . $139.00 [_]TB 3HA, Beam Antenna . . . . $125.00 |
I r;] Mark 6B, Linear Amplifier ., . . . $679.95 ._'_"lTB 4HA, Beam Antenna . . . . $148.00 I
l [ ] VHF-150, 2 Meter Amplifier. . . $299.95 []1040-v, Trap Antenna . . . . . . $69.95 |
I [[Imark 11, Linear Amplifier . $679.95 []75 Meter Add-On Kit ... 83695 |
| This check list can be used as an order form. Check the items you want, fill in all necessary |

data, and mail to SWAN or your favorite dealer. All shipping charges will be collect. Sales tax
| will be added where appropriate I
I NAME AMATEUR CALL !
I ADDRESS PHONE |
I CITY STATE ZIP |
| Payment by | Check/Money Order .[___]C.O.D [_]SWAN Finance (10% or more down l
| payment enclosed) [_JBankAmeHcard # Expires '
| []master Charge # Expires Interbank # |
I L ]SWAN Account # Check here if this is an add-on order r] HAM |
I (Al prices contained herein are subject to change after December 25, 1973) l
I (S I
| oy |
i ::“cu If your total purchase u‘l SWAN equipment P I
I ‘:a‘i"‘ ordered fr(?m this advertisement _e_xcesds:.:?ﬁ{}_ﬂ_ o= I
present this coupon for an additional 2% dis

I Swa ”‘:g count off the total list price of your purchases. K= '
| ELECTRONICS [ T woueon i ot vl unies e oy un S
] . ; :‘_'."H: Name Purchase = [
| 305 AIRPORT ROAD % Signature =1
| OCEANSIDE, CA 92054 gouﬂgm Expires December 26, 1973 '6650500 |
! TELEPHONE (714) 757-7525 lG“PP'd "’0 A mwi“',l _!
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lhll‘:)dol 20 |5-5
Model 20C ((
Madel 20D | D
Options
DEALERS:

VE AMATEUR RhDSIO SAIER C

BOX 185A « FRANKLIN, PA_ 16323

WH M
INDUSIHIES Elkhart IN. 46517
441

PHONE: B4 432.3647 PA 10
HAMTRONICS. Tre

MODEL 20 DIGITAL DIAL

Collins and Drake gear lJ[\': nal four digit

QSY MODEL 11A PADDLE Designed with re-
ver or i ability in mind No mechanical swilches or
no last ngs (o fml. Paddle contact spa JLIH\] ad
s chal asily

Specily your type of Modni na Assembled $9.95

» ready 10 go

hz VFO range

Ontario, Canada »
* AMATEUR
13150 » AN-TEK

6sM IUEINSCHENHEH KIDPJ

Available for

$169.95
5169.95
§169.95
5 2995
§ 2995

MODEL 104 ELECTHBHIC KE\'ER Has
= 1

200-3K Swletone Board Kit

n, PA 1

NEW MINIATURE CRYSTAL FILTERS — Made US.A.
= Write us about your crystal filter needs
Model WF-4 Model WF-8
4 B

No. Crystals

Center Freq. 9.0 MHz 9.0 MHr

Band Width at &db 2.5kHr 2.5 kHz

60db/6db Shape 2.0 (45/6) 1.8 max.
WHEATLAND Ultimate Rejection 45 db 100 db min.
ELECTRONICS  In/Out Termination 120 140 O
P. 0. BOX 343 PRICE $18.95 526.95

ARKANSAS CITY
KANSAS 67005

Matching Crystals USB (B998.5 kH1)
or LSB (9001.5 kHz) $2.75 each
Include .75 for postage and handling.

o e o e e

Greatest Advance in
Soldering Since Electricity

CORDLESS
INDUSTRIAL
SOLDERING IRON

Ideal
Christmas
Gift

e Completely

Portable. :
e Heats in 5 Sec. i
® Rechages :
automatically on o
its own stand. &

® Solders up to /o i
150 joints per charge. ' i

® New working freedom anywhere !
SHOP — LAB — IN THE FIELD . . . !
E

I

]

!

i

i

i

)

)

#7500 Kit includes cordless soldering iron, fine
tip, automatic 110 VAC recharging stand and
instruction booklet .. %$19.95 postpaid. No COD's

Accessories
#7585 Automobile charger for cordless iron 24.95

#7545 Fine Replacement Tip

#7535 General Purpose Tip .

#7546 Heavy Duty, high temp. tip 2.50
ALARM COMPONENT DIST.

Dept. HR, 33 New Haven Ave., Milford, CT 06460

80 november 1973

@ Swawn
EAST COAST SERVICE CENTER

We also service all other popular makes.

Complete professionally staffed labor-
atory fully equipped for all aspects of
maintenance and service. Graduate Engi-
neer on duty. Custom Design services
available.

PROFESSIONAL ELECTRONICS CO., INC.
1710 JOAN AVE.  EUDOWOOD BRANCH
BALTIMORE, MD. 21204
301-661-2123

GATEWAY
ELECTRONICS

8123 PAGE AVENUE
ST. LOUIS, MISSOURI 63130
314-427-6116

5 MHz crystal, miniature size w/wire leads $2.50

GIANT 7 SEGMENT L. E. D. READOUT — 6/10
inch character height — NEW $3.95

L. E. D. 7 SEGMENT READOUT — MAN 1
TYPE — NEW $2.75
L. E. D. INDICATOR — STANDARD SIZE —
RED — NEW 35¢ 3/%$1.00
DIGITAL CLOCK CHIP — NATIONAL 5314 — 6
DIGIT — 12/24 hour — NEW $12.95

STEREO AMPLIFIER "IC"

channel — NEW
THUMBWHEEL SWITCHES
— 0.5 x 2.125 x 1.78 — 10 position decsg'ngai

14 Pin, 2 watts per
$2.00

$4.00
$1.45

— 10 position BCD & Compliment
— End Plates (per pair)
MINIATURE SIZE
— 0312 x 1.3 x 1.3 10 position decimal
$2.50

$3.75
$1.00

— 10 position BCD & Compliment
— End Plates (per pair)

$5 Minimum Order.
Visit us when in St. Louis.
Please include sufficient postage.

More Details? CHECK—OFF Page 110




The most powerful signals under the sun!

whu-gain
Redesigned l

Out-hustles them all!

The famous HAMCAT...now redesigned for greater per-

formance...equals or exceeds the performance of any other
Amateur Mobile antenna. We guarantee it! And you need buy
only one mast...whether you mount it on fender, deck or
bumper. There's just one set of coils and tip rods...and they
all stand up to maximum legal power. That's performance,
that's value... THAT'S HY-GAIN!
Original Hy-Q “quick changer' coils wound on tough fiber- No.
glass coil forms for greater heat resistance, less RF absorption 252
/ Fiberglass shielded coils can’'t burn up, impervious to
weather / Shake-proof, rattle-proof, positive lock hinge now
even stronger...eliminates radio noise / All stainless steel tip ;
rods won't bend or break / Full 5 mast gives you 10% more
radiating area than the competition / Rugged swivel-lock stain-
less steel base for quick band changes, easy garaging.

Get the Hamcat...from Hy-Gain

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

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

Order No. 255 20 meter mobile coil $15.95
Order No. 254 15 meter mobile coil $12.95
Order No. 253 10 meter mobile coil $11.95
Order No. 499 Flush body mount  § 9.95

CON. ASSEMBLY CUT AWAY
A Chwome plated brans Nithings

Order B inner fibergiass con
N € Preciseon coul
o D Duter fibergiass shieid
492 ' /
Cosl and
19 rod
SPHING Al permanently
atie anvembled
walable _ p nd complately i i
Shog Wt impiagnated mith
a2 m special moatite proal Compound

No. 253 No. 254 No. 255 No. 256

{
HY-GAIN ELECTRONICS CORPORATION  °..

Dept. W, B601 Northeast Highway Six Lincoln, NE 68507
402/434-9151 Telex 48-6424
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WE WILL PUT YOU AT ANY HE/GHT YOU NEED
REGARDLESS OF WHAT THAT HE/GHT WMIGHT BE =

There's a Heights tower to fit every need and every budget. Crank
ups, foldovers, TV stand-alones -- we've got ‘em all....and they're all
aluminum. You can make sure your antenna is mounted at the max-
imum legal limit the right way, the Heights way. And remember,
Heights towers are all aluminum, Heliarc welded for light
weight. They're extremely rugged, and very easy to erect.
Write for 12 page brochure giving dozens
of combinations of height, weight and
wind load. We think you'll be setting your

operating conditions to new heights.

HEIGHTS MFG. COMPANY

Almont Heights Industrial Park “AT"
Almont, Michigan 48003

THE KW2000B transceiver
with speaker and power supply

controlled first mixer #Velvet-smooth
two-speed VFO tuning

KW Electromcs $699

MODEL “A" Frequency Counter Price $299.00 NY. 12901
10Hz to BO MHz (%= 1Hz) Direct Count guar- Inm 2;4 Dolomite dr.
anteed (1Hz to over 100MHz) typical) eLecTronics Downsview Ont. M3J 2P8
Read Out: 5 LED digits + LED Over Range
Sensitivity: Less than 100 millivolts over en-
tire ranse.
Power Req.: Either 120 VAC or 12 VDC 15
watls approx.
Small Size: 2.34" x 5.68" x B.18"
Overload protected input and DC power input.

MODEL "“AS" Frequency Counter Price $375.00
Exactly as above plus an internal 250MHz b )
Scaler (-=10Hz to well over the guaranteed
frequency of 250 MHz.) No external power is ﬂ-::::esrlgsggs
required, "
gré:g?} TDEFI&&}?}. nglfgmi%':% a DIRECT Compatible with all sub-audible tone systems such as
One BNC INPUT for gulh ran- es. No cable Private Line, Channel Guard, Quiet Channel, etc.
changing from HF to VHF Bes. Glass epoxy PCB's & Silicon xstrs throughout

(CA residents add S!at-e Sales Tax) Any reeds, except special duwal coil types may be used:

Dealer inquiries invited :‘I‘:tg:ilaﬁogéféa Efnizs;gél'" Bramco, etc.
ELECTRONICS Small size 1.5 x 4 x 757
All parts included except reed and reed socket
et e COMMUNICATIONS SPECIALISTS
ot P. O. Box 153, Brea, CA 92621

Sub-Audible Tone
Decoder $9.95
Wired $14.95

Use on any tone frequency 67 Hz to 250 Hz
P.0. BOX 1672 Postpaid — Calif. residents add 5% sales tax

82 [l november 1973 More Details? CHECK—OFF Page 110



MISC.

Scanamatic HighBand 8 channel scanner Write
Kenwood Twms R-599 & T-599. Receiver and
transmitter. fular net $818 for both. Excel-
lent, guaranteed good as new . . $618.00
Henry 2K-4 Floor Model, mint, Write
U.S. Callbooks $ 89
DX Callbooks ... $ 6.95
Complete Maintenance Manual for SlgnaI/One
CX-7 & CX-7A $ 25.0
Radio Handbooks latest 19th edition $ 14.95
Radio Handbook 18th Edition $ 895
Lafayette Telsat-SSB 25, Sideband C $195.00
Gonset 903A 2 meter ampllfler. 5 watts in, 500
watts out all modes ... new condx., $375.00
NPC Power Supply, 115 CN — 12”VDC out
at 4 amp REGULATED at $ 34.95
Millen magnetic shields fo
with brackets ...
TP-9 Similar to EE-8 field telephone with built-
in amplifier. Up to 50 mi. Less easily obtained
batteries ..o Brand New $ 75.00
115 Volt AC Power Supply for BC-221, slips into
battery compartment. Also can be used with
LM freq. meters . $ 29.50
ALUMINUM DIE CAST BOXES in many different
sizes. Dosy boxes. Details in New Green Sheet
No. 23, Write for latest prices,

2 METER VHF DUMMY LOAD/WATTMETER
Good up to 15 watts — w/S0-239 CONNECTOR
and 37 METER ... $ 15.95
R-390 General coverage digital readout receiver
just received .. Call or write
Original J-38 Key new, $ 12.50

Jackson G80 brass 50:1 anti-back-
lash dial drive 14/ to 1/.” $19.00
value e $ 5.50

INOUE 1C-22

|
|
1
. !
2 Meter Transceiver |
10 WATTS OUTPUT PLUS TREMENDOUS :
RECEIVER — 22 CHANNELS :
Ready to go with crystals for 1

5 frequencies at no extra charge :
)

1

)

1

[

1

I

$289.00

Many Inoue Crystals In Stock.

IC-3PA Power Supply $99.00
$89.00 when purchased with 1C-22

BARKER & WlLLlAMSON
Little Dipper, GDO . $ 94.50
Dummy Load - Wattmeters - 520

333 DC-300 MHz, 5, 50, 125 or 25% \_;lgatts

int.
334A DC-300 MHz, 1000 watts ..
374 DC-300 MHz, 1500 watts int.
850A, 852 Inductors
851 Inductor ... .
425 Low Pass Fllter, 10-80 meters 1 kw $ 24. 95
210 Audio Osc., ideal for fab & broadcast
$329.95
410 Distortion Meter, ideal for lab & broadcast
$369.95
AM-141 Amplifier, 2000 watts RF output, con-
tinuous 2-18 MHz, complete with coils and
833-A’s. Built-in 115 VAC Supply, like new
_ $950.00

STANDARD
SRC.146A 2_meter handheld transceiver $287.00

SBE
SBE-450 TRC, use with 10 watt, 2 meter trans-
ceiver to operate on 45 $195.00

{

S LITTLE LULU

i 6 Meter AM Transmitter with VFO
| 12 VDC/115 VAC Power Supply

E Available factory wired or as parts
|l Write for details

BARRY HAS NEW
VENUS SSTV IN STOCK
COME TAKE A LOOK OR WRITE

INVERTER/CONVERTER:

INVERTER, 12 volt DC input, 115 volt AC out,
Model 12-115 solid state power supply, 200
watts continuous new, $ 59.95

TELEX

610-2 Deluxe Economy 2000 ohm headset with
cushions $ 995
EN-5 Stereo Headphones ... $ 9.95

Tube Headquarters. Diversified Stock. Heavy
inventory of Eimac tubes, chimneys, sockets. etc.
572B 17.50
Barry Now Stocks Bogen, Electrovoice & Umver-
sity. Call or Write.

BARRY HAS ANTENNAS
C.D. HAM ““M" ROTATORS, new complete 599 95
CD Ham-M for 220 VAC in stock . 5.00
C.0. TR-44 ROTATORS, new (cornp

CABLE for Ham-M & TR-44 . @ 14¢/ft
CD AR-22R complete rotator for small$b§ams

BN86 Balun by HyGain ... $ 14.95
RG-8A/U 100 ft. rolis. VHF connector PL-259
one end Type "N (UG-21E/U) other end $ 12.50
RGBA/U — 65 feet with PL-259 connectors on
each end ... . $ 9.50
Times Wire & Cable, T4 50 (FM-8) 50 ohm
lowest loss type RG-8 cable . .. ... ... ... 25¢ /ft.
Columbia Superflex, RG- 8A/U 50 obm high
quality foam . 22¢/1t.
Coaxial adapter for VHF to RG-17 (Amphenol
83-86) RG-17 plug to VHF female connector $6.95
BNC to RG-17 adapter UG-167C/U . $7.65
B & W Vacationer apartment hous enna, 2,
6, 10, 15 & 20 meters. Hang out your window.
Take along on your vacation ... $ 24.95
Authorized factory dealers for a Special-
ists, CushCraft, Gam, Heights Towers, Hy Gain,
Mor-Gain Antenna, Mosley, Newtronics, Tri-Ex,
Rohn, E-Z Way, Times Wire, Telrex.
Cush-Craft Trick Stick, universal dipole, 10-2
meters, 1.5 dB gain at 146 MHz . $ 8. 5

English deluxe balun, low power $ 9.9
RINGO AR-2 3.75 dB gain, 135-175 MHz § 14. 50
BBLT-144 Trunk Lip, 3.75 dB gain ........$ 34.95
Newtronics CGT-144 mobile 5.2 dB gam $37.95
Quick Disconnect by Newtronics for CGT, etc.
$ 10.35

5

CG-1 Gutter Clip by Newtronics ... $
2M MAGNETIC MOUNT w/RG58 & PL259
with 10 ft. RG 58 ready to go -3
14AVQ/WB VERTICAL .
18AVT/WB VERTICAL .
HY GAIN 2 METER, 15

CASH PAID . . . FAST! For your unused TUBES,
Semiconductors, RECEIVERS, VAC. VARIABLES,
Test Equipment, ETC. Write or call Now! Barry,
W2LN1. We Buy! We ship all over the World.
{1 Send for Green Sheet Supplement 23.
Send 50¢ postage & handling (refund 1st order).

BARRY 512 Broadway NY, NY 10012

DEPT. H-11

212-WA-5-7000

ELECTRONICS

See Page 112 for MORE from Barry

More Details? CHECK—OFF Page 110
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BROADBAND AMPLIFIERS, for amateur, MATV, CATV and commercial use

We offer a quality line of low noise,
low IMD amplifiers covering the re-
gion from 2 MHz to 1.5 gHz. For
communication use, simple filters at
the input will yield coverage of the
bands of your choice. Where remote
location is necessary to offset line
losses, coax powered versions are
available with adapters or power
supplies.

RADIATION DEVICES CO.,P. 0. Box 8450, Baltimore, Md. 21234

Please write for information on our other products including RF Multimeters, VSWR Bridges, Detectors,
L-C, Crystal and Tunable Active Peak-N-Notch Filters.

Depending upon model, gain to 50dB,
flatness to 1 dB and Noise Figure
less than 3 dB may be selected. Op-
eration is from 12 to 15 volts d-c
or 115 wvolts a-c. PIN diode protec-
tion for incident power to 25 walts
is available. Prices vary from %30
to $130 depending upon model and
options. Warranty is for one year on
all parts and labor.

B

FM Schematic Digest

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

covering 1947-1960
136 pages 1114"” x 17" ppd $6.50

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

we pay HIGHEST

PRICES FOR ELECTRON
TUBES AND SEMICONDUCTORS

H & L ASSOCIATES

ELIZABETHPORT INDUSTRIAL PARK
ELIZABETH, NEW JERSEY 07206
(201) 351-4200

— PCB KITS -

RTTY SPEED CONVERTER Drilled PCB 5 & 11 VDC $40.00
DRILLED PCB ONLY $ 6.00
RTTY AFSK Gen. All Shifts & CWI.C. 9VDC @ 2Zma $b6 60
100 KHz XTAL CALIBRATOR Less Xtal 9 VDC @ 2ma $4.75
POWER SUPPLY — 28 VDC @ 650 ma output  $8.95
PREAMP MICROPHONE, 26 DB Gain 9 VDC @ 1lma $3.50
LIMITER PREAMP For High Z Mike 9 VDC @ 1ma $4.80
PRODUCT DETECTOR For Your Receiver 9 VDOC @ 1ma $3.60
S METER KIT Less 1ma Meter 6.3VAC $54.75
SWR METER, Stripline, Less 200ua Meter $295
WWV CONVERTER 3.5-4.0 MHz Qutput 9 VDC @ 5ma $5.25
Requires 6-6.5MHz Crystal
[ ME‘}ER CONVERTER FET Front End 9 VDC @ 5ma $5.95
7-11 MHz Output, Less 43 MHz Xtal
CW KEYING MONITOR, RF Keyed, Less Spkr, 9 VDC @ :-‘ma
70

POWER SUPPLY - 9 VDC @ 50ma Output  115VAC $4.85

& OR 2 METER CASCODE PREAMP 80 VDC @ 4.5ma $4.95
Wired & Tested Less 2 ea 6CW4
Muvistors, Specify 6 or 2 Meter Model

DRILLS, #54, 56, 58 or €0 (each) $.40
Finest Quality for PCB'S, Made in USA Three For $1.00

EXCEPT AS NOTED ABOVE, ALL KITS ARE NEW,
1009, SOLID STATE. AND COME COMPLETE WITH AN
UNDRILLED G-10 PCB (PRINTED CIRCUIT BOARD) AND
ALL PCB MOUNTED COMPONENTS. KITS ARE LESS
POWER SUPPLIES, CHASSIS, AND ENCLOSURE HARD-
WARE. SEND SELF-ADDRESSED, STAMPED ENVELOPE
FOR COMPLETE DATA SHEET AND SCHEMATIC.

SATISFACTION GUARANTEED. RETURN IN 30 DAYS
FOR REFUND. ALL KITS POSTPAID. INCLUDE 25¢
HANDLING CHARGE. WASHINGTON RESIDENTS ADD
5.3% SALES TAX,

P. M. ELECTRONICS INC.

519 SOUTH AUSTIN, SEATTLE, WASH. 98108

r CRYSTAL BARGAINS j

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

SPECIAL

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

DIVISION OF BOB
WHAN & SON
ELECTRONICS, INC

2400 Crystal Dr.
Fort Myers
Florida 33901

ceivers:
(813) 936-2397
$3.75 Each Send 10¢ for new
Inquire about quantity catalog with
prices. Order direct. Send oscillator circuits
check or money order. and lists of

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

thousands of
frequencies in
stock.

SPECIALS! CRYSTALS FOR:

Frequency Standards

100 KH: (HC13/U) $4.50

1000 KH: (HCB/U) 4.50

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

Any Amateur Band in FT-243 1.50

(Except B0 meters) 4 for 5.00

80 Meter Range in FT.243 2.50

Color TV 3579.545 KH: (wire leads)

1.60
4 for 5.00
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CW or RTTY, whichever way you go,

HAL HAS TOP QUALITY
YOU CAN AFFORD!

HAL POEe 4880 ‘

lil!!5 ‘!!L e T

awnen

TOP QUALITY RTTY...WITH THE HAL TOP QUALITY...WITH THE

MAINLINE ST-6 TU. Only 7 HAL circuit boards HAL 1550 ELECTRONIC
(drilled G10 glass) for all features, plug-in IC sockets, and KEYER. Designed for easy opera-
custom Thordarson transformer for both supplies, 115/ tion; perfectly timed CW with optional
230 V, 50-60 Hz. Kit without cabinet, only $135.00; screened, automatic 1D for sending call letters,
punched cabinet with pre-drilled connector rails, $35.00; great for DX and RTTY; TTL circuitry,
boards and complete manual, $19.50; wired and tested transistor switching for grid block,
units, only $280.00 (with AK-1, $320.00).* cathode keying. Handsome rugged

crackle cabinet with brushed alumi-

num panel. With 1D, only $90.00; with-

OTHER HAL PRODUCTS INCLUDE: out ID, $65.00.
ID-1 Repeater Identifier (wired circuit board) $ 75.00°
ID-1 (completely bled in 1%" rack = o
cabinet) $115.00° 0 ¢ "
HAL ARRL FM Transmitter Kit § 50.00* e
W3IFFG SSTV Converter Kit $ 55.00° \“‘ ;
Mainline ST-5 TU Kit $ 50.00° =
Mainline AK-1 AFSK Kit $ 27.50°

TOP QUALITY...

WITH THE HAL

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

NEW FROM HAL—TOP QUALITY TOP QUALITY...WITH THE HAL RKB-1
RVD-1002 RTTY VIDEO DISPLAY TTY KEYBOARD. Gives you typewriter-easy op-
UNIT. Revolutionary approach to amateur eration with automatic letter/r ber shift at four
RTTY ... provides visual display ol recelved speeds (60, 66, 75, and 100 WPM). Use with RVD-1002
RTTY signal from any TU, at four speeds (60, 66, video display system, or insert in loop of any tele-
75, and 100 WPM), using a TV receiver modified  printer, for fast and easy RTTY. Completely solid state,
for video monitoring. Panasonic solid-state TV TTL circuitry using G10 glass boards, regulated power
recelver/monitor, or monitor only, avallable. pplies, and transistor loop switch.

RVYD-1002, $525.00; Panasonic TV recelver/ RKB-1 assembled, only $275.00.*

monitor, $160.00; monitor only, $140.00.*

HAL provides a ¢ lete line of 1s, semi-conductors, and IC's to fill practically any con-
swruction need. Send 24¢ to cover postage lor catalog with info and photos on all HAL products
available.

*Above prices do not include shipping costs. Please add 75¢ on parts orders, $2.00 on larger kits.
Shipping via UPS whenever possible; therefore, streel address required.

HAL COMMUNICATIONS CORP., Box 365 H, Urbana, lllinois 61801
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A COMPLETELY PORTABLE
FREQUENCY
COUNTER WITH .

10 HZ to 65 MHZ range

Full six dl?lt readout (L.E.D.)

Sensitive front end (LESS THAN 10 MV.)
Only $199

FEATURES

e High capacity rechargeable Ni Cd batteries

o Crystal controlled time base (can be field calibrated)

« Convenient 3-position range select switch allows:
1. Readout always in MHZ.
2. Eight digit resolution by range selection
3. Direct reading pre-scalar operation to 999.999 MHZ. . .

 "Battery save’’ switch for spot checks Mail orders directly to:

° L:raspg;an 5 watts power consumption (5 volts @ 0.9 Great American Miniatures,

: o0 g " " Inc.

e Dimension 6" x 35" x 2.3

e TTL input for use with pre scalar P. O. Box 10990

« Can be operated on internal or external power, with Midwest City, Okla. 73110
trickle charge and full charge positions

« Sample control lets operator determine how often the Model C-65 Freq. counter $199.90
readout is updated. Can "hold" present count without Battery charger 8.4
being updated Battery charger & eliminator 18.%°

NATIONAL MOS |CT5005
DYNAMIC shift ragin CALCULATOR O A CHIP 7400
M50 dual S0 l‘.ll }5 his chip has & full four
MM506  dual 100 bit |. 7% [function mesory. Memory i3
MM5006  dual 100 Bit 1.50 [controlled by four keys, *M
5011 1024 bit 2.00 Em‘ entry to memory), <K
subtract entry frommemoryl] 7405-
5016 512 bt 1.50 | M (clear memory--without--|74]
tTearing rest of registers)d 7,
STATIC  ahift regiaters B ( read memory or use as|7
MMS04  dual 16 bit 1,50 |entry).
MM505  dual 32 BIL 175

M550  dual differential ]
analog switch =12 DIGIT DISPLAY AND LI\LI:
Fil ] nmm AT 0,1,2,),

*E—U'L . OR§
o Ganeral | (i zeo suesession
“'epwong -SEVEN STGMENT MULTIPLEXED

1 o ouTRUT
ol ot "f::‘._:,n:’ “TRUC CREDIT S1GN DISPLAY
sroqraming deices. | SIMGLE 78 PIN CHIP "
Easy for pane) munt- Chip and data--§14.95
by Dats onlye-=ees ~00] 7
[refundable)

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

It includes numerous technical
and construction articles in addi-

v‘? tion to a complete rundown on
- l'ig e ol the month's events in amateur
Stre: - MaN radio. Surely a most interesting
i § 17 2y oI sememnt ¢iftises addition to your amateur radio

2 gryEpees capable of displaying all
Wi5020 red L(D”_ﬁ-'f‘ dlgits and nine distinct
letters.

activities.

We can now offer this fine maga-
zine to you along with the other
advantages of membership in the

WV-100 Visible red
T0ma # 2

TRIAC 216344 5,70 52081

NEGI1 op amp 10-5 12.0
NESE] phase lock loop DIF 3.2

LEDw 100
NESES phase lock loop T0-5 1.2
NESEE function generatorTO-5 4.00

Special ii::

35 each

3.50 for ten
NESE? tome.gecoder TD-5 4.00 29.95 fgr 100
e U FIANE ﬂmauwﬁ:

i
10 for 28 ﬂﬂu Radio Specials::) Ten or more..20.00|7
11 IC's are new and fully tested,leads are plated r!l»
jpold or solder. Orders for 85 or more will be shipped)
prepaid. Add 35¢ for smaller orders. California  resi-
Kents add sales tax. IC orders are shipped with 24 hry
KO0's may be phoned In3l0. minimum Money back guarantes|

BRABYLOM &, “™ 5y
ELECTRONICS [916) 966-2111

RSGB (such as use of their out-
going QSL Bureau) for $12.95 a
year.

comfe=

Greenville, New Hampshire 03048

MY oo T8
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for the EXPERIMENTER!

INTERNATIONAL EX CRYSTAL & EX KITS

OSCILLATOR + RF MIXER « RF AMPLIFIER + POWER AMPLIFIER

1. MXX-1 TRANSISTOR
RF MIXER

A single tuned circuit intended for
signal conversion in the 3 to 170
MHz range. Harmonics of the OX
oscillator are used for injection in
the 60 to 170 MHz range. Lo Kit 3
to 20 MHz, Hi Kit 20 to 170 MHz
(Specify when ordering)........$3.50

N &

2. SAX-1 TRANSISTOR
RF AMP

A small signal amplifier to drive
MXX-1 mixer. Single tuned input
Lo Kit 3 to 20
Hi Kit 20 to 170 MHz
$3.50

and link output.
MHz,
(Specify when ordering)

3. PAX-1 TRANSISTOR
RF POWER AMP

A single tuned output amplifier
designed to follow the OX oscil-
lator. Qutputs up to 200 mw,
depending on the frequency and
voltage. Amplitier can be ampli-
tude modulated. quuency 2000

to 30,000 KHz.. 3 ry

4. BAX-1 BROADBAND
AMP

General purpose unit which may
be used as a tuned or untuned
amplifier in RF and audio appli-

cations 20 Hz to 150 MHz. Pro-
vides 6 to 30 db gain. Ideal for
SWL. Experimenter or

Amateur .............. $3.75

5. OX OSCILLATOR
Crystal controlled transistor type.
Lo Kit 3,000 to 19,999 KHz, Hi Kit

20,000 to 60.000 KHz.

(Specify
when ordering) .- $2.95

.

v

6. TYPE EX CRYSTAL
Available from 3,000 to 60,000 KHz.
Supplied only in HC &/U holder,
Calibration is = .02% when oper-
ated in International OX circuit
or its equivalent.
frequency) . iy

S

(Specify
$3.95

7

(/'

INTERNATIONAL
PRECISION RADIO CRYST

International Crystals are availabl

supplied to meel specifications M

CRYSTAL | (GP) for “General Pur
TYPES applications

(CS) for "Commercial

(HA) for ""High Accura

perature toleranc

X

for the COMMERCIAL User...

to 160 MHz in a wide variety of holders.
Crystals for use in military equipment can be

ALS

e from 70 KHz

IL-C-3098E.

pose’’

Standard"’
cy' close tem-
e requirements

s

<

write for
CATALOG

INTERNATIONAL
A i )

CRYSTAL MFG. CO, INC.
10 NO. LEE ® OKLA. CITY. OKLA. 73102

N E

More Details? CHECK—OFF Page 110
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MATCHED PAIR DIODES CONSTANT CURRENT REGULATOR, A BEAUTIFULLY MADE MODULE DESIGNED
FOV Vb - Vi=1V @ 5mA [ ASA CONSTANT CURRENT REGULATOR. OP AMP CONTROLLED WITH IT'S OWN
FOR USE TN DETECTORS BUILT-IN * 10V SUPPLY. HEAVYPASS TRANSISTOR-SERIES BREAKER-CONTROLLER
MODULATORS, BRIDGES, * * ALL MOUNTED ON A BIG ALUMINUM HEAT SINK, UNIT CAN BE USED “AS 5"
IN MOLDED PACKAGE FOR CURRENT CONTROL. A SIMPLE MOD TURNS IT INTO A SERIES VOLTAGE

#MPD-0570.... 2/$1.00 REGULATOR USEABLE UP TO 3 AMPS, THERE ARE TWO VERSIONS OF THE MODULE,
OMNE HAS NPN DEVICES FOR  CONTROLLING “POSITIVE" CURRENT/VOLTAGE,
THE OTHER HAS PNP'S FOR NEGATIVE, EITHER, WITH DIAGRAMS......... $4.25
@ 8.3V, W METAL ZENER = = LED READOUTS. MINIATURE, RED, 7 SEGMENT
SELECTED FOR USE WITH SILICON TRANSISTOR y WITH DECIMAL, COMMON CATHODE FORMAT,
IN 9V REGULATOR CIRCUIT, § .30,..4/$1,00 CHARACTER SIZE 1S 3/32" X 5/32". ONLY 10mA

PER SEGMENT. MAN-3 SIZE, PRIME PARTS!

COMPUTER GRADE CAPACITORS STOCK # MORIOA.......51.50 0o, ....4/55.00

JUST RIGHT FOR 1.C, CIRCUITS,

cgsuosm:l‘sli:s‘ MT;T&SFEQQ\? SQUARE LOOP CORE. TAPE WOUND
#CGC-5542... § .50 sfi‘z 25 WITH 2 mil "SQUARE ORTHONOL",
pih e g DESIGNED FOR POWER INVERTERS AND
COMVERTERS, Bisat) = 14 to 15 KGauss

TANTALUM CAPACITORS i .3 Oersted AT & KHz. MADE BY
0.47ufd @ 6V 12/51.00 MAGNETICS, INC.,  § .75, 10/86.00

4.7 ufd @ 6V 10/51,00

6.8 ufd @ 6V 8/51.00 TINY R.F, CHOKES, APPROXIMATELY
GLASS SEALED, NEW TuHoiiase eesnes 675,25, 100/%52,50

RECTANGULAR CASED RUMMING TIME INDICATORS, CURTIS INDICHRON 120-LC
FILM CAPACITORS MERCURY TUBE MOUNTED OM A P.C. BOARD WITH ZENER
2%uE/250V REGULATOR, WITH DATA SHEET, NEW LOW PRlCE..iif
10% | .220f/63V - “7 e
TRANSISTOR MIX, THESE ARE NEW INDUSTRIAL SURPLUS, : o]
NOT REJECTS. SOME HAVE 2N NUMBERS, SOME HAVE m
$.10, 10/8 .75  INDUSTRIAL USER NUMBERS. SOME ARE COLOR CODED, ar ares
PLASTICS, METALS, PNPS, NPNS, UNIJUNCTIONS, 20/5
t RI- tek | nc MEW AND SURPLUS ELECTROMNIC COMPOMNENTS FOR THE PRO
. : AND SERIOUS AMATEUR, AN ORDER OR 8¢ STAMP PUTS YOU
P.O, BOX 14206, DEPT HR OM OUR MAILING LIST, MINIMUM ORDER $3.00 U.S,, $15.00
PHOENIX, ARIZONA 85063 FOREIGN, ALL ORDERS POSTPAID, PLEASE ADD INSURANCE

ON LINE SWR & POWER METERS

BARGAINS!

KLEINSCHMIDT TELETYPE EQUIPMENT

(1) TT-100 PAGE PRINTER. AS IS &0 OR 100 WPM $59.95
{R) TT.117 PACE BR. OR (B) T1-179 REPERF. & 10, AS 1S $59.98
ABOVE CHECKED OUT, OILED & ADJUSTED, EA $89.95
@) TABLE | $19.95 (C) TABLE ' - $34.95 IbJECI'JFPYHOLDER 339
— (3) PAPERWINDER $14.95 (4) TT.107 REPER 539,
PHICEM $29.95 TH.5 CONVERTER TRANS/REC 100 CYCLES ADJUST 10170 SHIFT 549,95
FREQUENCY RANGE: 3 - 150 MHz
IMPEDANCE: 50 ohms J‘I’ldy Electronics Co., 'I'lc.
POWER: 0 - 1 Kw 6431 Springer Street / Houston, Texas 77017

ALL PRICES FOB HOUSTON, TEX

REEDLESS ENCODER

= SUB-AUDIBLE
= -30 TO 65°C OPERATION

—  CEMAT
=l = = FAST STARTING TIME
» RF SHIELDED
g o ey
FREQUENCY RANGE: 3.5 - 150 MHz \ (=Y / * >
IMPEDANCE: 50 or 75 ohms D 1.375Q x /3" HIGH
POWER: 0 - 2 Kw s 28.50 AVAILABLE FOR ANY EIA CODE
For further information and catalogs write, cable or call: 67.0 THRU 192.8 Hx
CARVILL INTERNATIONAL CORP. WRITE FOR COMPLETE SPECS AND DATA SHEET
P. 0. Box 4039, Foster City, Ca., U.S.A, 94404
Cable “CARVILL" « Phone (415) 3419959 . Telex 349334 Tobel eLecrronics

7920 Alida 5t La Mesa California 92041
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\v/ YAESU

YOUR ASSURANCE OF PERFORMANCE & QUALITY

W\ESU

FVIDT 598 00
160M THROUGH 10M

TRANSCVA J60W PEF

S

- - -
FTOXAD] 5499 00 FVa0l 59900
THANSCVH SEO0W PEF ll'ilu\ vFO

BN THRAOUGH 108
et

© ce
i cEEAst |,

iec e e ——
>
sl -

FLOXA0D SI99.00 FLICOOE  SI08 00
EXCITER LINEAR AMP
BOM THROUGH 10M 1200W PEF

FIFe $1900
el nad

10w HIGH TW LOW

FLIOOOD  §399 00
LINEAR AMP
12004 PP

SPLANER/PA rcn

PR
-

FIZAUTO 537800
144 VABMK,

YO58 D 3799 DO
DIGITAL COUNTER BLILT I8

PRESCALEN

Compiete with

AC Pows Cord 6 Ft
D.C. Pows Cord 6 F1
Signal Test Lawd with
BNC Connector 3 Fi

The SP101-P Landliner provides phone patch operation as well as speaker
Front panel: Patch switch, meter, TX and AX gmn controls, Rear apron;

:::‘,'::‘n’;e‘:w_ Aeceiver 4 ohm output, recewver 600 ohm output, momitor null switch, bal
iV Ie0w PER ance control, line jack, transmitter high Z jack,

The FV-101 permits split frequency operation and control from mither the
FT-101 or FTDX401

The FT-101 exciter covers 160, BO, 40, 20, 15, (CB), and 10 me and
comes complete with microphone cable and plug, fused DC power cable and

L plug. AC cable with plugs and all necessary plugs are furnished. AC and DC
supplies are internal

The FL- 2100 linear amplifier needs only 3 wire cable and coax cable. Con
nectors are furnished

FROX400 5798 00

uﬂ:lt::ouon wma FTd=d01 features high power, super and sharp sel v. The FT

dxd01 includes: AC power supply, nowue blanker, 100 KC and 25 KC cali

brators. VOX break.in, phone patch terminal, cooling fan. Covers 3.5 through
10 MHz plus WWV, 560 watts PEP. All that s required to get on the air s a
microphone and speaker
The FV-401 permits split frequency operation for the DX chaser or net oper
ator. Covers BO through 10 meters.
FL 2000 B 1200 watts PEP, 1000 watts CW, 600 watts AM. Drive power re-
quired 100 watts. Mas two cooling fans and uses two 572 B tubes.

L':"m*.. suppy FRAx400 includes 2 mechanical fiters plus “T" noteh rejection tuning, and
claridier for eavy rero set for 558, Crystal control 1st mixer and tunable Tst
I.F. provides stable operation and high spurious rejection. 100 KC and 25 KC
calibrators. VFO can be used in transceve operation n conjunction with F
series ransmitter
FLdxA00 operates SSB, (USB LSB selectablel, AM, CW and FSK. Circuitry
can be built in for RTTY operation. 240 watts PEP. VOX, PTT, and break.in
W
FL 20008 grounded grid linear uses a pair of 572 B tubes. Plate meter VSWR
maonitar, 2 fans, buidtin power supply, B0 through 10 meters, 1200 watts PEP
with distortion product in excess of 30 DB down.

FP.2 AC power supply specifications: Output - 13.5 volts, 2 amps. AC wnput - 100/117/220/234

volts, Speaker 5" x 3. 1/5”, Portable or home base op: can be with the ad
of the optional FP-2 power pack. This AC power pack provides regulated DC power lor the
and charging voltage for op I leak proof il dal type

In addition, & high fidelity slliptical style speaker i built into Ihn pack

The FT.2FB opens the door to noise free broadcast quality 2 meter operation, and thanks 10 the
repaater stations throughout the country, the 2 meter band s no longer restricted 1o Line of sight,
General coverage 144 1o 148 MHz, 12 channels (3 supplied). Push to talk, Receiver .3 amps,
transmit 1.7 amps, power source 115 volts + 10%. Dimensions 6 3/8" w. x 2.1/2" h. x 107 d,
weight 4 lbs. Comes with dynamic microphone, connector plug. DC cord, fuse and mobile
mount,

The FT.2 auto s a compact base or mobile VHF/FM transcerver, covening 146 1o 148 MHz,
featuring electrome scanming up 1o B stations between 146 148 MHz with prionty channel sam.
pling while locked on another channel. Adjustable tone burst push button lock on for repeater
sctuation. The FT-2 auto i swil contained. Two power cables are supplied with the transce:
ncluding all mounting hardware, cables, and s req for bath mobn-
and base s . % well a5 dy push 1o lun microphone, Operates from various AC
voltages or 135 DC. Dimensions B-3/4" w, x 4.1/4" h. x 11.5/8" d. Weight 9 lbs.

SPECIFICATIONS

¥ ki

[T s |S0Ms 10 P, e - 22001 XBOHI X 27101 DI
Rty + T gouni Lo Velisgr 18V EICERELL o 12 nhenl
5 Dt T v W o
T il T out Capacity

R I TR Tube sty tube s
Srabudity Silacon dhode [
Fowe: 10071167117/ 300/ 3307V (s Schcon Sonwvier =
frpiach ] Pourre [ A8 S060H) 18V A conductors | FET 3
" merts  FFE [FEST N T ) ic )

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

FACTORY SERVICE IS AVAILABLE WHERE WARRANTY HAS EXPIRED. MK-160 (160M) KIT
$16.00 WITH XTAL PLUS LABOR. MODERNIZATION KIT MIR-1 FOR OLDER MODEL FT101
$70.00 FACTORY INSTALLATION ONLY.

NINR!’ RADIO STORES
Angetes, Ansheim, Cal . Butler, Mo
ilAM'R#D!CIOUTL[Y

lingame, Cai
RACOM ELECTRONICS/Renton, Waih
RADIO SUPPLY/A

'll“l

WILSON ELECTRONICS/Pintman, New

FRECK RADIO & SUPPLY /Asheville, N. C

ED JUGE ELECTRONICS HARAISON RADIO

Fort Worth, Tex Farmingeiale, L1, Valley Stresm, L1 New York City, N.Y
AMATEUR ELECTRONICS SUPPLY HAMTRONICS

Mibwsskee, Wis: Cleveland, Ohio. Orlando, Fla T revone
GRAHAM ELECTRONICS/Indianapalis, id HAM RADIO CENTER/S!. Lous, Mo

WEBSTER AADIO/F rewno, Cal

TWX 9103467624

WYAESU MUSEN USA INC. e oo

7625 E. ROSECRANS AVE. UNIT 29 PARAMOUNT, CAL. 90723

More Details? CHECK—OFF Page 110
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CRYSTAL FILTERS
and

DISCRIMINATORS
127/64" x 13/64" x 3/4"

9.0 MHz DISCRIMINATORS

9.0 MHz FILTERS XD9-01 + 5 kHz RTTY $25.30
XD9-02 £10 kHz NBFM $26.35
XF3-A 2.5 kHz SSB TX $33.95 XD9-03 £12 kHz NBFM £25.30
XF9-B 2.4 kHz SSB RX $47.70 :
XF9-C 3.75 kHz AM $51.40 9 MHz CRYSTALS (Hc25/u)
XF9-D 5.0 kHz AM $51.40 XF900 9000.0 kHz Carrier $4.00
XF9-E 12.0 kHz NBFM $51.40 XF901 B8998.5 kHz USB $4.00
XF9-M 0.5 kHz cw $35.95 XF902 €001.5 kHz LSB $4.00
XF903 8999.0 kHz BFO $4.00

F-05

VHF CONVERTERS UHF

Hc25/u Socket .50

MMc 50 MMc 144 MMc 220 MMc 432 MMc 1296
RF Freq. (MHz) 50.54 144-148 220-224 432-436 1296-1300
IF Freq. 4 28-32 28-32 28-32 28-32 144-148
N.F. (typical) 2.5dB 2.8dB 3.4dB 3.8dB 9.0dB
Nom. Gain 30dB 30 dB 26dB 28dB 9.0dB
$53.70 $53.70 $64.45 $64.45 $75.20
Power 12V D. C.
14" x 2% " x 4%"” -+ connectors . . SPECTRUM
Very low N. F. units on special order. INTERNATIONAL
+Other ranges, amateur & commercial, to order. BOX 1084 CONCORD

MASSACHUSETTS 01742

OoLD OoLD

OoLD

CW/RTTY/
REPEATER RELIABLE RELIABLE
IDENTIFIER $425.00 RX 1 ROTATOR $425.00

10 YEARS OF PROVEN SERVICE. THE HEAVY
DUTY ROTATOR THAT WILL TURN ANY BEAM
ARRAY YOU WANT TO INSTALL. CONTROL

Uses 256 bit read-only-memory programmed for your

CW call or RTTY message. NES55 timers for clock,
tone generator and 5 minute timer. Apply 5 volts and
COR and it outputs tone and PTT. Board $8, Kit 530,
Tested $35

OTHER BOARDS AND KITS AVAILABLE:

Two Tone Decoder: (2 NE567 decoder IC's, AND gate,
dual flip-flop)
Board $4.00; Kit $22.00; Wired and Tested $25.00

12/16 Button Decoder: (NE567 decoder IC's and 7402
AND gates)
Board $10.00; Kit $77.00 & $88.00; Tested $85 & 598

Phase Locked Loop RTTY Converter: (NE565 PLL and
two 741 Op-Amps)
Board $4.25; Kit $25.00; Tested $30.00

RY Test Generator: (outputs 2 characters in repetitive
or clutched modes)
Board $5.00; Kit $17.00; Tested $20.00

AFSK Oscillator: Tested $8.00
4 Channel Tone Burst Generator: Tested $10.00
2-Meter Pre-Amp: Tested $13.00
8-Channel Scanner: Tested $25.00
WRITE FOR FREE CATALOG

WAL @)Y @

et (ESIEE L
AR A 2650 DURANGO DRIVE
wons sees COLORADO SPRINGS, CO. 80910

(303) 3929073

90 november 1973

BOX TO MATCH S LINE. 115VAC SELSYN IND.
380 DEGREES ROTATION. LIMIT SWITCH UNIT

IS 94" DIA, 28" IN HEIGHT.
Designed Built Backed
by ANTENNA MART

Box 7, Rippey, lowa 50235

DIGITAL:THEORY ,DESIGN ,

LOGICEDNSTRUCTION

NEWSLETTER °©

SAMPLE COPY 5 1.00
LOGIC NEWSLETTER
POB 252
WALDWICK /N.J. 07463

More Details? CHECK—~OFF Page 110




LED Readouts

4

MAN-3

7
SEGMENT
All fit la-pin IC sochets,

0-to-9
plus &
decimal. With spec sheets.
*Monsanto Equal. MAN-
*MAN-1 Specs.
t35-Diode Array.,

SLA-1
SLA

MAN. "
4 sLA-3

OAK F| EATHER-TOUC
*For RYTY SWITCHEg

:Prinhd Circuits
For Unique Panef Switches 55.4';
Pe >\ .

704
707

MONSANTO

“aLL LED” _Type Driver

Size:

Mfd. by OAK (Ham'
am's
RTTY, "too) data systems’

Each Special Same as used in Keybourg

0 MONSANTO MAN-1%* .27 SN7447

Calculator, SPST. Normally

3 for $12. Open, 24V 1 gmp contacts,

4.50

0 MONSANTO MAN-3* .115 SN7448

2.25 | 3 for $6. Characters anq letters

] MONSANTO MAN-3* -115 SN7448

euasily changed. 337 high

1.49 | 3 for $3. Printed circuyit.

] MONSANTO MAN-44+ 190 SN7448

2.95 | 3 for $8. *White top, black numbers

O MONSANTO MAN-4* .190 S$N7448

3 for $5.

“7s tBlue top, white cnaracters.D

“REFLECTIVE LITE BAR” (SEGMENT) LED

READOUTS] :* * ** Decimal right or left

O Kit of 17 above switchea (J
f Doard $7.50

LITRONIX 707** (MAN-1) .33 Red SN7447

3.50 | 3 for $9.

LITRONIX 704**% (MAN-4) .33 Red SN7448

3.50 | 3 for $9.

OPCOA SLA-1**% (MAN-1) .33 Red SN7447

3.50 | 3 for $9.

OPCOA SLA-3H Glant Digit .70 Red SN7447

8.80 | 3 for $24.

OPCOA SLA-2 Plus/Minus/1 .33 Red SN7447

3.50 | 3 for $9.

OPCOA SLA-11C (MAN-5) .33 | Green SN7447

4.95 | 3 for $13.

OPCOA SLA-12 Plus /Minus/1 .33 | Green SN7447

4.95 | 3 for $12.

LIGHT EMITTING DIODE
GaAs INDICATORS
:..” fMa e g

Amber, visible jumbo epoxy lens upright. .”. /. $1.00
V2%, TO-18, Dome, green, visible .............. 1.
#, green small dome, green diff. lite PPN
clear small plastic dome, green diff, lite ....
micro-mini ‘pin head' dome, TO18, green lite
V3%, visible, ‘‘coax pin pak”, red, mini dome lens . .
v4e, atud, high power, red, 2-watts ., .. NS
v4H#, stud, high power, hi-dome, red, tts .
-MV108, | visible, red, clear, dome lens, TO-18 . ..
-MV10C \visible, red, diffused, dome lens, TO-18. .
.MV50*, axial leads, micro-mini dome, clear, red . ...
-MV55*, axial, micro-mini, red lite, red lens
.MV5012%, visible, red, small dome lens
*,  jumbo clear dome, TO-18, visible, red .. R
jumbo red diffused lens, visible, lite RED 1.00
jumbo red lens, visible RED lite, spade, upri1.00
jumbo red diffused lens, RED lite, spade. . 1.00
4-LED red array, with 5-lead pak .......
visible, red, jumbo dome lens, upright .
-MV35080*, TO-18, micro-mini, clear dome, red ... ..
-MV3082, visible, red, clear flat lens, TO-18
MVS222%, green hi plastic dome, diffused green lite .
MV5222+#, clear hi dome, diff. green lite
jumbo dome, green, panel snap-in .......
jumbo dome, GaAsp, panel snap-in Yellow .
jumbo, Tri-State, RED, GREEN, OFF, special.98

L2
<<
wWN

. ) e N

'Y
ZZXL

puUS uLLLLY
22
<<
wa
o0
N
Lo

.
22

1 H
w

ob
°

a
c
]
g
Q
8]
[’
a
a
[u]
[w]
g
a
g
[m]
o
a
a
a
a
a
D
o
(w]
=]
ju
O
0
g

WWWINN e

'
V9000%, cartridge panel lamp, sealed, red, clear len:1.49
-2*, Photo Transistor, light sensor, TO-18 . .. 1.00
-1*, infra-red, parabolic lens, pin type ... . . 1,00
infra-red, invisible lite, ‘‘pinhead’’, single lead 1.00
o+ infra-red ‘‘invisible”, TO-18, diff. dome . 1.00
, infra-red, “‘invisible'’, axial, micro-mini
*Monsanto Equivalent
MUX'D DIGITAL CLOCK PC BOARD EL"_..;’
Each board properly multi- Your AR
plexed for 6 digits, to hold choice $2.50
MAN-1’s, MAN-3’s, MAN- (J MAN-1 [JLitronics 707 (MAN-1*)
4’s, Litronies 707 (MAN- [J MAN-3 [1Litronics 704 (MAN-4#)
1) and 704 (MAN-4), and (] MAN-4 [J] Opcoa SLA-1 (MAN-1*)
Opcoa’s SLA-1 (MAN-1). ] 6-MAN-3A's for above
Board 6%s” long with spec board. $9.80.
sheets. * Elec char. same as Monsanto devices MAN-1 or 4,
READOUT Char. Maker - -
[ MAN-1 .27 h. Monsanto "Your choice ot S
0 MAN-4 .19 h. Monsanto
o 707+ :::g b Litronics g, 3 . Only
704%* .33 k. Litronics $
HEtA s 330 Opcoa s Tewetow O 9.99
Scientific Devices '‘Digital Counting Modules’’ outper-
form any other DCM on the market today. More fea-
tures than ever before! Not gaseous, not incandescents,
not nixie but the modern LED. Choose from such famous
manufacturers as Monsanto’s MAN-1, MAN-4, Litronics
707 and 704, Opcoa's SLA-1 (the last 4 having charac-
Ml'rvter heights of 0.33 at no extra charge). Each kit in-
cludes 3x2” p.c hoard with fingers for a FREE edge
DlGITconnector, side-mounting dip socket, LED readout of
your choice, resistors, 3 IC's, and Molex connectors
DCM Chis “ELIMINATES SOLDERING YOUR IC's). apd
booklet. INCLUDES P.C. EDGE CONNECTOR — FREE!
* Pin-for-pin MAN-1,** Pin-for-pin MAN-4, elec. char, same

/ 2 Terms: add postage Rated: net 30
Phone Orders: Wakefield, Mass. (617) 245-3829
Retail: 16-18 Del Carmine St,, Wakefield, Mass.
' (off Water Street) C.0.D.’S MAY BE PHONED

(3 15¢ CATALOG on Fiber Optics, *ICs’, Semi’s, Parts

POLY PAKS

P.0.B0X.942H LYNNFIELD,MASS. 01840

More Details? CHECK—OFF Page 110

3 for
$27

u 0005 .

[ Etched calculator board

. CALCULATOR
nitene * s73cses KEYBOARD

Properly etched, drilled, *MULTIPLEXED,"" with proper
diodes. Ready to go! Used with our own CAL TECH's
5001 chip advertised at $ 9.95 or equal to Cal Tech
or Mostek chip. Keyboard uses the new manufactured
by OAK, printed-circuit low-profile FEATHER TOUCH
switches, D-to-9 in white with black letters, Decimal
white with black dot. CE, CL and the 4 function
switches are in blue with white characters, Designed
by top maker. Size: 6%2 x 41z x ¥2”. All etched con-
nections link to take a 12-pin edge connector.

12- CALCULATOR ON A CHIP

DIGIT 0O €T$001 Chip [J 9 95
»

:’im:lur 1o Mostek 5001. Outperforms Texas K.

igit TMS1802. A 40-pin DIP. Adds, multiplies,

subtracts, and divides. Use with 7-segment 3 for $27.
readouts, Nixies, and LED's. We include sche-

matics, instructions to build calculator,

[0 €T5002-9 Volt version of above — $9.95

3 CT5005-Same as above with MEMORY — $14.95

NATIONAL EQUAL “DIGITAL
CLOCK on a CHIP”

Anv “‘Chip’’

0$12.88
*Money Back Guarantee!
{15311 28-pin, caAran_!g:. any readout,

Os312 24
ds313
05314

~

$12.868 *With
ceramic, any readout, $12.88 Spec

4-digit: -D '
28-pin, ceramic, any readout, $12.88 Sheet!
6-digits: A-C

24.-pin, plastic, LED and $12.88 '
incandescent readouts, 6-digits: A.B Save!

Code: A—Hold Count. C—1 PPS Qutput.
B—-Output Strobe. D-—BCD

Measures only % x 1 x POTTER BRUMFIELD
13/,”, Plastic cased. Like MINI CAP RELAYS
KNP type. For pc board or
socket, 14 lugs, 1-8/32 Your choice
stud too! Both 4PDT.” All (1118 vac $2.49
ceramic construction, 3 )24 vDC 3 for $6
amps, contacts. For r-f ant, or
switching. Wt. l.oz,
Tydpe SP:lslaz, each didgit is SPERRY “ORANGE"
individually controlled, op-
erates off 180VDC, 100 TWIN DIGIT ARRAY
ua, 200 mw. Color: ORANGE. O
T.digits, glnss protection
$5.95
3 for $18.

aover digits, Character
height: 0.33. P.C. mount-
ing, Size: 34” x %,4”, 9-pins
per digit. Driver: SNT7447.

SPECTROL CERMET
“MICRO” POTS
Model No. 53.2-1, Cube
5/16” square, single turn,
screw adjust front, Model
No. 42.2-1, Rectangular (]
3/4” x 3/16” x 5/167, 0
screw driver adjust, side,
PC work. Both cermet
sealed. Order by model

Your Cholce
Ohms
10

Any 2
for $1
0O 100K
0 200K

0O 500K
1 1 Meg

0
a
[
(0]

number and value,
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AT LAST! A service manual covering the
Model CX7 and CX7A has been printed and
is ready for delivery.

This informative manual includes the A" modi-
fications and late production changes. It also in-
cludes information to improve cross modulation,
sensitivity, AGC action and transient suppression,
plus other information such as phone patch hook-
up, identification of accessory connection points
and a simplified tune-up procedure. The manual is

quality offset printed with a durable cover and
comb-bound.

Order by mailing $25.00 check or money order plus
postage and handling (Midwest and Eastern states,
$2.00; Westem states, $1.50). Calif. add 6%.

PUBLISHED BY

THOMAS ADVERTISING CO.
715 Silver Spur Road, Suite 210
Rolling Hills Estates, California 90274
(213) 377-7284

ALSO - MANUALS FOR

STANDARD COMMUNICATIONS
SR-C806 AND SR-CB26

know I‘Ilisf sign

!

To most people this is a symbol from
Greek mythology. But to hundreds of
thousands of active amateurs, Pegasus is
the symbol of the Radio Amateur CALL-
BOOK the single most useful operating
reference for active amateur stations.
The U.S. Edition lists over 285,000 Calls,
Names and Addresses in the 50 States
and U.S. possessions while nearly 200,000
amateur stations in the rest of the World
are listed in the DX edition.

Both editions contain much other invalu-
able data such as World Maps, Great
Circle Maps, QSL Managers around the
World, ARRL Countries list and Amateur
Prefixes around the World, Time informa-
tion, Postal Information and much, much
more. You can't contest efficiently, you
can't DX efficiently, you can't even oper-
ate efficiently without an up to date
CALLBOOK.

To make the CALLBOOK even more val-
uable, three supplements are issued each
year which bring your copy completely up
to date every three months, These are

available at a modest extra cost. Full de-
tails in every CALLBOOK.

Get your copies of the big new 1973
CALLBOOKS today.

US CALLBOOK

(less service editions)

The New HAM-MATE™ Directional RF Wattmeter is a direct
descendant of the famous model 43 THRULINE® — the pro-
fessional standard of the industry. Designed specifically for the
serious radio amateur, three models currently available measure
forward and reflected power in the following ranges:

4350: 2000/200W, 1.8-30MHz (160 meters to 10 meters)
4351: 1000/200W, 1.8-30MHz {160 meters to 10 meters)
4352: 400/40W, 50-160MHz (6 meters, 2 meters)

DX CALLBOOK

(less service editions)

All have an Insertion VSWR below 1.1 in 50-52 ohm lines, a Just $8'95 Just $6.95
minimum of 20dB Directivity, 8% Accuracy, 50-239 female US CALLBOOK DX CALLBOOK
UHF connectors and carry the 12 months guarantee of all (with service editions) (with service editions)
Bird instruments. 314.95 s‘l 1.45

ONLY $79 (plus $1 shipping)
Also available at Henry Radio, Hamtronics, etc.

Mail orders add 50¢ per CALLBOOK postage
and handling.

See your favorite dealer or send today to:

BIR ELECTRONIC

CORPORATION [ [T o] | | M

FR%*FIJR‘- h 925 Sherwood Dri
oot erwood Drive
BROC Dept- € ake Bluff, 111, 60044

30303 AURORA RD.-CLEVELAND (SOLON) OHIO 44139
Phone 216-248-1200 - Cable BIRDELEC

92 U@ november 1973 More Details? CHECK—OFF Page 110
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2 METER
or 144-146 MHz 25 WATTS

e 1-2 WATTS IN ® 12—14 VOLTS
PA-1501H — 15-20 WATTS OUT NEGATIVE GROUND
PA-2501H — 25-30 WATTS OUT e LESS THAN 1 DB

e ONLY 2" x 215" x 6" LOSS ON RECEIVE

e SOLID STATE
SWITCHING

PA1501H $49.95 “":EO $39.95 compLETE

PA2501H  $69.95 TEsTeD $59.95 KT
Also available:
® RX-50C 30-60 MHz receiver kit w/crystal filter $59.95
® RX144/220A 2/220 receiver kit 59.95
® RX-144/220F 2/220 receiver wit w/ceramic filter 65.95
e RX-144/220C 2/220 receiver kit w/crystal filter 69.95
e TX-144 1 watt exciter : 29.95
e TX-220 1 watt exciter 29.95
® PA-144/220 15 watt amp less cabinet, connectors, and switching 29.95
e PA-144/220 25 watt amp less cabinet, connectors, and switching 49.95
e PA-8005H 90 watt amp 5 watts in wired/tested 159.95
® PA-8020H 90 watt amp 25 watts in wired /tested 129.95
® PA-432 10 watt amp less cabinet, connectors, and switching 39.95
® PS.12 12 amp regulated 12-15 volt power supply kit 59.95
e PS-12W Wired /tested 69.95
® PS-24 24 amp same as PS-12 less case 69.95
® COR-1 COR with 3 second and 3 minute timers 19.95

Wnte for data sheets on any above units. Add postage. NY state residents add sales tax.

— DIV. OF BROWNIAN ELECT. CORP, —
\ 320 WATER ST. POB 1921 BINGHAMTON, N.Y. 13902 607-723-9574 )

More Details? CHECK—OFF Page 110 november 1973 93



YAESU FT-101

now with 160 meters

see WILSON

for your Yaesu products
FTDX 401 Transceiver
FL2100 Linear Amplifier
FL2000B Linear Amplifier

Interested in trading Tempo One's
and other Yaesu equipment.

WILSON ELECTRONICS

BOX 794 HENDERSON, NEVADA, 89105

702-451-5791

LOW PRICES

ON POPULAR COMPONENTS
IF FILTERS

. Manolythn: crystal filters at 10.7 and
16.9 MHz
« Ceramic filters at 455 kHz

SEMICONDUCTORS

. \'Hanower trans-stms by CTC-Varian
« J and MOS F

« Linear ICs — RM,.-'FM IF, Audio PA

« Bipolar — RF and AF popular types

INDUCTORS

« Molded chokes
« Coil forms — with adjustable cores

CAPACITORS

« Popular variable types

QUALITY COMPONENTS

« No seconds or surplus
« Name brands — fully guaranteed
« Spec sheets on request

GREAT PRICES

Price breaks at low quantities
Pr:ces below large mail-order houses

WRITE FOR CATALOG 173
AMTECH

P. 0. BOX 624, MARION, IOWA 52302
(319) 377-7927 or (319) 377-2638

94 november 1973

A new book
from HR...
worth looking into!

Here it is! HAM RADIO'S first book,
a compilation of the best of our pop-
ular Ham Notebook section during
our first years of publication.

Just loaded with clever ideas and
nifty little circuits to make your time
in the ham shack more productive
and enjoyable.

The many chapter headings include:
Antennas and Transmission Lines
FM and Repeaters
Keying and Control
Measurements and Test Equipment
Oscillators
Power Supplies
Receivers and Converters
Transmitters
VHF and UHF
Station and Workshop

Just $3.95
postpaid

Greenville, New Hampshire 03048

More Details? CHECK—OFF Page 110




The Most Powerful Antennas Under the Sun

@ 1uyainaozen

DX DEMON!

40 METERS

If 40 meters is your bag, try this one for best 40 meter per-
formance...you'll work signals on 40 meters that you never
knew existed!

The Model 402BA attenuates unwanted signals off the side
and back at 12 to 25 db while amplifying signals for 4.9 db
minimum forward gain. Unique linear loading stub delivers
maximum performance without lossey center coils. Easily
stacks with tribander or 20 meter beam; requires only 10’
separation. 52 ohm feed. Beta Matched. 16 ft. boom, 43 ft.
elements. Maximum power input 1 kw, AM.

Order No. 397

$179.95

Hy-Gain 402BA...the 40 meter DX Demon!

HY-GAIN ELECTRONICS CORPORATION

Dept. WH, 8601 Northeast Highway Six Lincoln, NE 68507
402/434-9151 Telex 48-6424

More Details? CHECK—OFF Page 110 november 1973 95



SMC. XTALS—8333-9000. Price 4995

Silk Screened Panel. Net to Amateurs
18 Wa X Complete with Tubes
itts Output Powar Supply $9.95

SIX METER TRANSMITTER

ﬁ?‘ : ::g:lDLEST“'nON EHBBEOSC?IT;IP;":HEL”EQ[iQr
deramey I8 S Rnelie
_+ AVIATION _ §BQ5 Modulator
EXCELTRONICS RESEARCH LABS
E R I MANUFACTURERS OF ELECTRONIC DEVICES
224-15 Linden Blvd. Cambria Heights, N. Y. 11411

SPACE-AGE TV CAMERA KITS & PLANS
=y i e TING

ITE for CATALOG.

1301 seoaowar, ww. ATV Research opaxom cirv, nise. sarn

THE EASIEST WAY YET... REG§FIM$.

; $319.00
To measure frequency to 250 MHz. Thru-line REGENCY HR-212 $259.00
feature for transmitters, preamp and probe for REGENCY HR-220 $239.00
receiver crystals. The 20dB gain preamp may HYGAIN THEDXX $179.95

HYGAIN 204BA $149.95
GALAXY GT-550A .. . $595.00
HALLICRAFTERS SR400A $995.00
HALLICRAFTERS FPM300 $595.00

be purchased separately for use with any
counter. Write for details.

VHF Counter preamp w/probe $35.00 ppd

ICOM IC-20 . e 299.00
Model 6-VHF-A Counter $350 fob ICOM IC-21_.$399.00 ICOM IC-22 22?9.00
SHACBAS i Bi%
} X
P> PAGEL ELECTRONICS LOU GOLDSTEIN, K4LAN
8742.C TaMPa AVENUE P.0. BOX 3561, PENSACOLA, FLA. 32506
IR O SIS Drop me a line for those unadvertised extras

Extend your VHF range without overextending your budget . . .
THE NEW . . . KLM VHF and UHF Booster Amplifiers

Check these "no compromise” features:

* No tuning

* No Damage at any VSWR

* Fixed Tuned ‘“Micro-Stripline” Circuits for
Reliability and Optimum Performance

* Automatic Antenna Switching with Local or
Remote Override — PA2-12B automatic only

* Models Compatible with All Popular FM
Transceivers
x ®© w W N * Warranty: 90 days on parts and labor

« DC Input: 11.5 to 14.5 Vdc

OUTPUT (watts)

California resi-

dents ac 5% S — el Py 4
= Afdd 3.‘;%{) ?u'r - . e R PA10-140B
unit for PPD e 1 . 5179.95

U.S.A. Prices sub-

ject to change
without notice.

“THE COMMUNICATIONS EQUIPMENT INNOVATORS"
- : 1600 Decker = San Martin, California 95046
KI.LM ELECTRONICS (408) 683-4240 or (408) B42.7349

9% november 1973 More Details? CHECK—OFF Page 110



If you like 2 METER. ..

YOU'LL LOVE OUR

15 OR 1 WATT POWER OUT/SWITCH SELECTABLE/
FULL 12 CHANNEL TRANSMIT AND RECEIVE CAPABILITY

You'll like the crystal clear transmit and receive performance
of this compact, 2 meter unit and so will those listening. The
12 transmit channels are provided with individual trimmer capaci-
tors for the optimum in point-to-point and repeater applications.
A HI/LO power switch provides 1 watt output or full rated output.
The receiver has an audio output of 3 watts at excellent sen-
sitivity. Solid state, American made quality at a low price.

a, $22900 AMATEUR NET

L’ includes plug-in ceramic mike,

aEaCNCY e sl fo 14584 NHE
THE FM LEADER IN 2 METER AND 6 METER...AND NOW 220 MHz

More Details? CHECK—OFF Page 110 november 1973 [ 97



HEAT SINKS o

e IC TERMINALS e

DIODES e IC SOCKETS

¢ TRANSFORMERS e CAPACITORS e

RESISTORS

INTEGRATED CIRCUITS

s SAVIASIA dAT e SINFWLHOSSY HOLSISHY e SLINA ONLINNOD AAVOdUd TVSHAAING e

98 november 1973

CAPACITOR ASSORTMENTS e ANTENNAS e [INTEGRATED CIRCUITS e RESISTORS e

HAVE A COPY
OF OUR NEW
CATALOG YET?

IF NOT, WRITE OR CIRCLE
READER SERVICE CARD
FOR YOUR COPY NOW!

S@[L[I@ STATE SYSTEMS, INC.

ﬁﬁ l%{,' I!—’_r TTI P.O. BOX 773
i COLUMBIA, MISSOURI 65201

(CALL TOLL FREE) 800—325 —2981

o SUANWYOASNVHL

e SAJOIAd e SYOLIOVAVD

e DINIS LVAH e SLANDOS I

e SAYVOFHOLIIA

® SNIdYOLDIA

SAVIASIA  INAISIANVONI

More Details? CHECK—OFF Page 110



flea ®
ma rket
EE

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

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

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

SIGNAL ONE OWNERS, expert and prompt service
by ex-Signal/One engineer. Also will purchase your
functioning or not functioning unit or spare parts.
Write or call for details. Larry Pace, K2I1XP/7, 1071
W. Ro!ler Coaster, Tucson, AZ. 85704 (602-888-5234).

YAESU TRANSCEIVER OWNERS -— present and
prospective. Join the international Fox-Tango C'ub.
Send business-size SASE or IRC for information
and sample Newsletter. Milton Lowens, WA2ADQ,
3977-F Sedgwick Ave., Bronx, N. Y. 10463.

ROCHESTER NY 1974 WNY hamfest dates are May
17 and 18. Exhibitors: space reservations now being

;cce\:{pteld“ 0WNY Hamfest, Box 1388, Rochester,
FRAME & DISPLAY your SL's with 20 pocket
plastic holders. Two for $1.00, seven for $3.00 from

your Dealer or direct,
Dealers upon request.
latin, Tennessee 37077,

DO-IT-URSELF DXPEDITION — Stay at ZF1SB —
Cayman Is. Vertical antenna and Caribbean at your
doorstep. Diving/fishing if band folds. We arrange
iicense. Write Spamsh Bay Reef Resort, Box 800K,
Grand Cayman, B. l.

SELL OR TRADE Hasselblad 500C camera with ac-
cessories $1250.00 or factory sealed new 7552C or
make offer! SASE for info. Jim K4YBB, 942 N. W.
116 St., Miami, Fla. 33168.

KEYBOARD FOR AUTO-PATCH CONTROL 37 x 4~
keyboard by Chomerics, Inc. conductive elastomeric
contact. Telephone format. Model EF 20071 touch-
tone encoded $9.40 each. Also What Sound Do You
Need? Miniature audible signalling devices. Bleep-
tone® either 2.5 kHz or 1.0 kHz 12V dc 6.6 ma.
Either model $6.45 each, includes mounting ring.
Postpaid. Send money order for stock shipment.
Technical distributor. C. A. gs Company, P. O.
Box 151, Glenside, Pa. 19038 2158852244

PRINTED CJRCUIT DRILL BITS. Trumbull, 833
Balra Drive, El Cerrito, California 94530.

prepaid. Free sample to
TEPABCO, Box 198H, Gal-

“HOSS TRADER Ed Moory"” says he wiil not be
undersold on Cash deals! Shop around for your
best price and then call or write the ““HOSS" be-
fore you buy! New Galaxy GT-550A transceiver,
reg. $595.00, cash $449.00: New TR-22 Drake two
meter transceiver, reg. $219.95, cash $175.00;
Demo TR-4C, $479.95; Demo Swan 500CX, $429.00;
New Collins in stock: New Rohn 50 ft. heavy-duty
foldover tower, prepaid, $255.00; New Mosley
CL-33 and demo Ham-M rotor, $215.00; Used
equipment; R4-C, $399.00; T4-XC, $425.00; R4-B,
$309.00; Ham-M, 585 00; Mint KWM-2, $650. OO FPM-
300, $489 00. Moory Electronics Company
Box 506, DeWitt, Arkansas 72042, Tel: 501 946 2820

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

MUST SELL: New Signal/One CX7A with both in-
struction & schematic manuals. $1300.00. Contact
Lewis Grigsby Jr., Farmers State Bank, Pittsfield,
Hni. 62363 (217) 285-2194.

PRECISION HAND TOOLS, special ham-experimenter
discount. Letter brings mailings. Artisan Tool Com-.
pany, Box 36, Glenmont, New York 12077,

VHF and microwave

SURPLUS test equipment,
2843 St. Paul, Balti-

gear: Bulletins. D. Edsall,
more, Md. 21218.

1000 PIV AT 2.5 AMP diodes. New Motorola HEP.
170. 10 for $2.50, 100 and up, 20¢ each, postpaid.
K.E. Electronics, Box 1279, Tustin, California 92680.

WE BUY LATE MODEL Collins - Drake - Swan. Top
prices. Cash. Associated Radio, 8012 Conser, Over-
land Park, Kansas 66204. Call: 913-381-5901.

WANTED: ARC-5/VHF components. Mounting racks
MT-65 and MT-71. Control unit C-42, junction box
J-28. Also need connectors. WB8BNLM, 146 Schon-
hardt, Tiffin, O. 44883,

HOOSIER ELECTRONICS — Your ham headquarters
in the heart of the Midwest where only the finest
amateur equipment is sold. Individual, personal
service by experienced and active hams. Factory-
authorized dealers for Standard, Clegg, Genave,

Drake, Regency, Hallicrafters, Tempo Kenwood,
Ten-Tec, Midland, Galaxy, Hy-Gain, CushCraft
Mosley, Hustler, Ham-M, Sony, plus many more.

Orders for in-stock merchandise shipped the rame
day. Write or call today for our quote and try our
personal, friendlg Hoosier service. Hoosier Elec-
tronics, R. R. , Box 403, Terre Haute, Indiana
47802. (812)-894-2397.

STANDARD 146-A still in factory carton with war-
ranty card. $238.70. W40AQ, Box 17222, Nashville,
Tenn. 37217, (615-834-8993).

TECH MANUALS for Govt. surplus gear $6.50 each:
R-389/URR, R-390/URR, -220/URR, R-274/FRR,
LP-5, RCK, URM-32, TT-63A/FGC, TS-382D/U, BC-
7798, BC-610, CV-591A/URR, SP-600 JX, USM-16,
BC-348JNQ, OS-8C/U, 1S-497A/URR, TS-497B/URR,

LM-21, TS-173-UR, TS-175/U, TS-34A/AP, BC-639A,
TS-587B/U, URT-7, TS-403/U, TS-418/U, GRC-19,
TS-148/UP, TS-172A/AP. W3IHD, 7218 Roanne

Drive, Washington, D. C. 20021.

WANTED: tubes, transistors, equipment, what have
you? Bernard Goldstein, W2MNP, Box 257, Canal
Station, New York, N. Y. 10013.

DXER’S: CAN'T HACK IT? Need a bigger Hacker?
Custom amplifiers built around the big tube of
your choice. Wheless and Burdette, Georgia Tech
Box 33057, Atlanta, Georgia 30332

MOTOROLA P33-BAC 5W Handi-Talkie, excelient con-
dition with antenna, mike, Ni-Cads, .34/.94 and .94/
.24 — $95; Heath HX-20, HR-20, and HP-20, good
condition — $195; FOB WS5PNY, 2506-A 35th St.,
Los Alamos, N. M. 87544,

WORLD QSL — See ad page 106.

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

TELL YOUR FRIENDS about Ham Radio Magazine.
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FREQUENCY SYNTHESIZERS

IMMEDIATE “OFF THE SHELF' DELIVERY

YOU'LL NEVER
HAVE TO BUY
CRYSTALS
AGAIN

MODEL: ST-140
Price: $129.95 ppd.

Tested, guaranteed and complete
with mobile mounting bracket,
tilt stand and transmitter
matching kit.

Note: NY state residents add sales tax.

CHECK THE ADVANTAGES OF A VANGUARD SYNTHESIZER OVER OTHER BRANDS.

No microphonics. Can be used mobile over bumpy roads.
Reference frequency and spurious output down 70 dB. (ex-
cluding harmonics of output frequency which are used in
the transmitter anyway.)

All output frequencies are generated directly from th: VCO
without the use of multipliers and are therefore free of
sub-harmonics.

Now available with outputs in the 6, 8, 12 and 18 MHz.
bands (corresponding to 144 MHz. dial reading) for direct
substitution of transmitting crystals. More output frequen-
cies are being made available. Call us if you don't see
what you need.

Entire frequency appears in-line in clear digits. No guess-
work or mental additions. Thumbwheel switches provide fast,
accurate selection of 1000 channels in 10 KHz. steps from
140.00 to 149.99 MHz

« 50 ohm output and impedance transformer kit allows use
at any distance from transmitter.

Maintains an accuracy of .0005% (5 parts p2r million)
over the entire range of —10® to +60° C. with a precision
temperature compensated crystal that requires no oven. Op-
erates at 5 MHz, for easy checking with WWVY and in-
cludes a zero trimmer for correcting long term aging drift.
Fast response time cf only 3 milliseconds for a 10 KHz.
step change in frequency and a remote control, gated out-
put amplifier for push-to-talk operation.

No hunting or false locks as with some other synthesizers.
Operates from 10 to 15 VDC. 3 precision regulators elimi-
nate input voltage fluctuations. Can also te used on 110
volts AC with a small 12 volt 1% amp power supply.
Smallest size of any commercial synthesizer. Only 13"
high, 3% " wide, 8" long.

All 1C's are mounted in high guality insulated sockets and
all parts are marked.

Manufactured by VANGUARD LABS renowned for quality
since 1952,

NOTE: Our 45 MHz. receive synthesizers may be ready by the time you read this. Call us for details.
IMPORTANT: When ordering be sure to state the output frequency you want.

VANGUARD LABS

Call 212 468-2720 for fast C.0.D. shipment.
For mail orders with personal checks allow 3 weeks.

196-23 JAMAICA AVE.

HOLLIS, N. Y. 11423

KMAT0 OW MESSAGE MEMORY
100 OR 200 CHARACTERS  $299 93 o

Arochures
ELECTRO| "L
DEVICES

EK-420 C-MOS DELUXE KEVER
FOR QRFOR KW $139.95

14185
1NC , BOX 4080, MOUNTAIN \"I[W t’A 94040

THE ULTIMATE MORSE KEYBOARD

* G4 character buffer

* Standard typewriter format with space

* Compatible with KM-420 memory
Available 1 November Model #KB-4200
Write for specifications $499.95

Lﬁlhﬁ [ eLectmo

) DEVICES BOX 4000 8 MOUNTAIN VIEW, CALIF SO0 ® TEL [415) 9643136

AK-1 BOARD ONLY

AK-1 KIT OF ELECTRONIC PARTS

ST-5 BOARDS ON

ST-5 KIT OF ELECTRDNIC PARTS

ST-5A BOARDS ON

ST-5A KIT OF ELECTRONIC PARTS ... $ 54

ST-6 BOARDS ONLY (These are the 8 original
by WGEFFC) $ f&DD

ST-6 KIT OF ELECTRONIC PARTS $128.50

MODSJ\KIT FOR UPDATING THE ST-5 TO ;Iag

$
PEMCO 250 EIGHT DIGIT COUNTER WITH
BUILT- IN PRE-SCALER AND POWER SUPPLY
SEMI KIT $165.00
PEMCO MODEL "50A FREQUENCY COUNTER
SEMI-KIT . $125.00
These are full tled and tested boards
only ysu add your uwn <abinet, ~'c. Write
for datails.
You must supply the cabinet, A.C. cord, meter, switches,
etc. on all kits except where noted otherwise. (All prices
are postage paid (we pay shipping).
We will do most any printed circuit board for individuals
or prototypes. If required we will also do the layout of
the boards. Al! our boards are G-10 glass-epoxy Solder
plated and come drilled only. At present time we can do
only single sided. All component parts used in our kits are
new manufacturers stock. We Do Not Use Any Used or
Surplus Parts. All inquiries are answered promptly.

PEMCO ELECTRONICS

MANUFACTURING
422 18th St.,,N.E., Salem, Ore, 97301, (503 ) 585-1641
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WANTS TO BUY

All types of military electronics equipment and
parts. Call collect for cash offer.

SPACE ELECTRONICS division of
MILITARY ELECTRONICS CORP.
76 Brookside Drive, Upper Saddle River

New Jersey 07458 @ (201) 327-7640

DUAL BAND ANTENNAS

These resdy to mount antennas cowpsist of full
1% waveiength elements of No. 12 copperweld
wire and can be used as cither dipoles or in-
verted vees. No traps, coils, gimmic .:s. elc. are
uscd to shorten the elements, 2KW ratin

Single coax feedline reqnurecl Indu-:dnnlh
mounted dipoles with «
80/40, $21.95; 40/20, $16.25; 20”5 $14. 10,
available. Send for free

er combinations
catalog listing dual band, monoband, and fold-

ed dipole antennas.
conterminal U. S, A.

HOUSE OF DIPOLES
P. 0. BOX 8484
ORLANDO, FLORIDA 32806

Baluns available. Postpaid

More Details? CHECK—OFF Page 110




“DON AND BOB” NEW GUARANTEED BUYS. Dis-
count prices plus full warranty. Write for low pric-
es: Hy-Gain TH6DXX, TH3MK3, 204BA, DB101SA,
402BA; Mosley CL33, CL36, S402; TriEx MWS5Q,
MWS65,. W51 (FOBCAL);. Midland 13500 219.95;
13520 WT 209.95; Regency HR2B; SBE144 199.95;
Standard 826MA, 146A; CDE Ham-M 99.00; TR44
59.95; AR22R 31.C5; Belden 8448 rotor cable 10¢/
ft; Belden 8214 RG8 foam 17¢/ft; 8237 RG8/U
15¢/ft; Amphenol PL259 49¢ Hallicrafters FPM300,
new demos, factory warranty repair needed 460.00
ea; Rohn 25G, 45G lower, accessories stock; used
guaranteed: Collins 75A4 345.00; Kenwood R599
300.00; 7599 350.00;, Write demo prices; Heath
SB300, filters 250.00; write quote Swan, Eimac,
Drake;, Motorola HEP170 epoxy diode 2.5A/1000
PIV 29¢, 25.00/100 lot; hardbound technical maga-
zines from Petrochemical library 3.00/yr write; 1972
Radio Masters 3.50; Motorola Semiconductor data
series 7.50; .001MFD/10KV doorknob 1.95; Calrad
dualmeter SWR-relative power meter, to 150 MHz
15.95; #15 antenna wire 1.95/C; write quote items
not listed, Shipping charges collect. Madison Elec-
tronics, 1508 McKinney, Houston, Texas 77002.
713/224-2668, Nite/weekend 713/497-5683.

WESTERN UNION DESK-FAX TELEFAX Transceiv-
er Manual: Complete theory of operation, adjust.
ment, lubrication, preventive maintenance, trouble-
shooting, parts list. Includes all schematics and
mechanical parts drawings. $3.80 postpaid. Bili
Johnston, 1808 Pomona Drive, Las Cruces, New
Mexico 88001.

TONE-LOGIC Educational Systems for WWV, SSTV,
RTTY. Eight 214" x 37 PCB's, 5p|ans, $3. Hornung,
Box 24614, San Jose, CA. 95154.

FOR YOUR FUTURE ROBYN RADIOS send your
order to, Two Way Radio Sales, 1501 Monroe
Street, Bogalusa, La. 70427 or 202 Farrell Street,
Picayune, Miss. 39466.

TV-FM ANTENNA, New rollable (with perfect color
band-width). Just unroll and stick on wall. Uses
no masts, no rabbit ears, no dangerous plugging
to AC lines, and No Signal Splitters since the VHF-
UHF-FM terminals are available and usable At
the Same Time. (New 1971 slotted design with
U. S. Patent S/N 3577196). Made of decorative
plastic yet rugged for use in yatch or RV. The an-
tenna size is 18” x 48” unrolled. Can work behind
picture or in front of reflector (bidirectional). Price
is only $10 for model with the following gains
(VHF 6 dB), (FM-6 dB), (UHF-12 dB). Order Post-
paid from Antenna Design Co., Subcontract Divi-
sion;211621 Hughes Ave., NE, Albuquerque, N. M.

IN AN EFFORT to encourage people to get their
Amateur Extra Class License and to reward those
who have gone to the trouble to get their license,
we have decided to give, free, without any addi-
tional charge, an exact photostatic miniature
wallet of a ham’s Amateur Extra to those sending
us an original and a self-addressed stamped en-
velope for the return of the original and the min-
iature duplicate photostat. Upon receipt of the
original, the duplicate will be made and returned
along with the unharmed original within about a
week. The only thing asked is the inclusion of a
self-addressed stamped envelope. This offer is
open to Amateur Extras only and the license
should be sent to: Duplicate — Amateur Extra,
1701 W. Devon -—— Box 60045, Chicagzo, I!i. 60660.

MOBILE !GNITION SHIELCING provides more
range with no noise. Availahle most engines in
assembted or kit forms, plus many other suppres-
sion accessories, Free literature. Estes Engineering,
543-H West 184th, Gardena, California 90248.

FAX FAX FAX. Paper for weather map recorders,
$2.95/box, 4 for $10 (50 pounds). Paper for Desk-
fax recorders, $2.50/box, 6 for $12 (50 pounds).
Rrej Inos;sstlm Cooper, W2BVE, POB 73, Paramus,

SELL: Packard Beil TV Camera Model 920, $150;
Picture/Sound Modulator Model MPS-15/16, $50;
together $175. Quantum Physics Inc., Laser 3Mw,
gsg:’:‘a% with power supply $125. K6LZM, (213)

More Details? CHECK—OFF Page 110

ZENERS

All Units Tested And Guaranteed

400 MILLIWATT UNITS — 3, 3.3, 3.6, 3.9, 4.3,
°7I't 5.6, 6.2, 6.8, 7.5, 8.2, 9.1, 18, 22, 24, 27,
olts.

1 WATT UNITS — 10, 11, 12, 13, 15, 16, 18,
20, 22, 27, 30, 33, 39, 43, 47, 51, 56, 62, 68,
75, 82, 91, 100, 110, 120, 130, 150, 160, 180,
Volts.  ALL UNITS 10% — 4 for $1.00 ppd.

5% — 3 for $1.00 ppd.

NEW

JUST ARRIVED — Transformer, 115 VAC pri-
mary, 18 volt, 5 amp ccs or 7 amp inter-
mittent duty secondary $6.00 ea. ppd.

Power Transformer, 115 Volit AC Primary.
Secondary #1: 32.0-32 Volt @ 1 Amp.
Secondary #2: 6.3 Volts, Low Current For
Pilot Lights. Size 215/ x 214/ x 37,

Price: $2.50 Each ppd.

400 Volt PIV at 25 Amp, Bridge &
Rectifier.

$4.00 ea. or 3 for $10.00 ppd.

Q

N

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

Toroids-Unpotted-Centertapped. Your choice —
88 mhy or 44 mhy
5 for $2.00 ppd. or 15 for $5.00 ppd.

Transformer — American Made fuily shielded.

115 VoIt Primary
Secondary #1 18-0-18 Voits @ 4 Amps
Secondary #2 5 Volts @ 2 Amps

A very useful unit for LV Power supplg use.

Price — A low $4.75 ppd.

General Purpose Geranium Diodes.

Simifar to 1N34a etc. 16 for $1.00 ppd.
All Cathode banded. 100 for $5.00 ppd.
Full jeads. 1000 for $40.00 ppd.

NEW

Transformer — American Made — Fully shield-
ed. 115 V Primary. Sec. — 24-0-24 @ 1 amp
with tap at 6.3 velt for pilet light.

Price — A low f2.90 each ppd.

Transformer, 115 VAC Primary, 12 Volt, 4
Amp Secondary $4. Each ppd.

115 VOLT TRANSFORMER 17-0-17 VoIt @
150 ma. Secondary With Tap At 6.3 Volits for
Pitot Light. $1.50 Each ppd.

NEW NEW

TRANSFORMER. 115 volt pri-
mary, 12 voit 12 amp second-
ary. $1.50 ppd.

B

Major Brand 2N7C6 T,ansistors.
3 for $1.00 ppd.

A o Miniature Terminal Strips.
L’lﬁj“‘ 17 Long x 1”7 High
hlﬁ Term. plus Ground

g MY 20 for $1.00 ppd.

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

Featherweight TO-5 Heat Sinks
2 for 25¢ ppd.

m. weinschenker

7 K3DP) BOX 353 - IRWIN, PA. 15642
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COMPUTER KEYBOARD
$7 00 (as :s)

Several styles on hand in poor condition, broken
key/keys, broken case or no case, etc. Still a
good value at $7.00 for parts, switches, and
each has encoder board in base.

2N2152 45 volt 170 watt PNP.G $1.00
*2N3713 80 150 NPN-S 1.00
*2N3773 160 150 NPN-S 75
*2N3789 60 150 PNP.S 75
2N5301 40 200 NPN-S 1.25
*2N5301 40 200 NPN-S 1.00

*Removed from used equipment

TRANSFORMERS

BRAND NEW, 115 wvolt AC input. OP - AMP
XFMR, out puts: 16 VCT % amp, 17 VCT 15
amp. $3.50

FILAMENT or BTRY CHARGER XFMR

output of 1B volts at 4.5 amp $3.50

Postage Extra on all Items

JOHN MESHNA JR. ELECTRONICS P.O0.Box 62 E.Lynn, Mass. 01904

313,344 CORE MEMORY $125.00

From SPECTRA computer, visually OK, 64 x
68 x 4 x 18 core stack. Figures out to 35K Byte.

LED 7
SEGMENT READOUT

Similar to MAN-1. Factory sec-
onds but functionally OK. Fit
14 pin DIP socket.
7 segment w/left decimal
#LED-A-L $3.00
segment w/right decimal
# #LED-A-R .
7 segment no decimal
#LED-A 2.75
Above LEDs—7 for the price of 5
Socket for above, gold gla!ad
leads 1.00

IC SALE YOUR CHOICE 3 for $1.00

ul 900 BUFFER T

ul 914 DUAL 2 ENPUT GATE TO-5
ul 923 JK FLIP FLOP TO-5

ul €26 Hi speed JK FLIP FLOP TO-5
ul 931 JK/RS FLIP FLOP (DIP)

10 pin socket for TO-5 IC 3/1.00

GIANT NIXIE B7971

Used $1.00 Brand New $2.00
With schematic for GIANT clock.

COMPUTER TAPE DECK $75.00

Takes % inch tape, made by Computer Entry
Systems. Visually ok, with electronics, no data
available.

LASER DIODES, new listing just arrived, send
SAE.

~

CW FILTER

Mew Model l:\ﬂ -IBX—319.85 Model CWF-2—512.95. Kit
Ready to uwse Plaase include $14 9% Wired, insbed, guaranised
$1.00 pe v,uu. Flease

o 85c pastage

» Got Raror Sharp salectivity rom any receiver o1 Lramaceives

» Extramaly high skin refection

» Drastically reduces ail background noise

* No suditle ringing

» No impedance matching

® Ultrs modern sctive filter design uses ICs 104 supsr high performance

We have what #e 1hi
ty wilh itn alesp Wi
ther QAM and QRN

e

The B0 Mz sel

Busld the 743" CWF-3 PC car info
to use CWF-20X and plug int

BANDWIDTH 80 Mz, 110
SKIRT REJECTION A
a0

CENTER '“h..lrrk[
INSERTION LC Gain 1 2 At 180 M BW. 1.5t 110 Hr BW, 24
INDIVIDUAL STAGE O

IMPEDANCE LEVELS Mo
POWER REQUIRED CWF.2 th (B ma . CWE-ZBX

DIMENSIONS | CWF-2

Bink i1 (3 the best you have ever .un

pertully relund it These liters carry & ful

et o FHEE Brtures st agarins out sty O 1C priies itery avaeiie CW manl it (107087
o e Ngh st ang wide Sarsipass iaes A smpitions 'y 1, 3 wams Coyuiel salibesne

MFJ ENTERPRISES

P. O, Box 484 A, Mivinuppi State, MS 39762

NO ETCH CIRCUIT BOARDS
FROM FULL SCALE TEMPLATES
Hardened chrome alloy steel, with #60 drill
ISOLATED - PAD - DRILL - MILL
Simple - Fast - Accurate - Safe
Sizes: 0.207, 0.15", 0.10” Dia. with
replaceable %60 drill $6.95 ea.
A F STAHLER Co PO BOX 354
CUPERTINO, CALIF. 95014
Calif. Residents add 6%

LEARN RADIO CODE

THE EASY WAY!

® No Books,To Read

® No Visual Gimmicks To
Distract You

® Just Listen And Learn

Based on modern psychological
techniques—This course will take
you beyond 13 w.p.m. in

LESS THAN HALF THE TIME!

Available on magnetic tape
$9.95 — Cassette, $10.95

Album contains three 12"
LP’s 2% hr. Instruction

EPSILON [§] RECORDS

508 East Washington St., Arcola, lllinois 61910
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ALMOST GONE

W6SAI's
RADIO HANDBOOK - 18th Edition
$7.95 While They Last
COMTEC, Greenville, NH 03048

More Details? CHECK—OFF Page 110



EMBROIDERED EMBLEMS AND PATCHES. Custom
made from your design. 10 to 1000's. Write Rus-
sell, 1109 Turner St., Augusta, Maine 04210.

MANUALS for most ham gear made 45/65, some

earlier. Send SASE for specific quote. Hobby In-
dustry, W@JJK, Box H-B64, Council Bluffs, lowa
51501.

WANT OLD RADIO SHOW TRANSCRIPTION discs.
Any size or speed. Send details to, Larry Kiner,
W7FIZ, 7554 132nd Ave. N.E., Kirkland, Wa, 98033.

TUCSON HAMFEST, 28 October, 144 West Lester,
Tucson, Arizona. Inside flea market, prizes. Tucson
Repeater Association, Old Pueblo Radio Club, Box
6497, Hucson, AZ. B5733

WANTED: Precision Selectivity Model Motorola
Recvrs, P8116C or P8116D. Must be in good work-
ing condition, converted or non-converted. WBBNLM,
146 Schonhardt, Tiffin, O. 44883

QRP TRANSMATCH, Vari Q filter, FM crystal logic
oscillator kits, Write Peter Meacham Associates,
19 Loretta Road, Waltham, Mass. 02154,

SELL — Meteor SB175 xmtr $40.; HMI10A tunnel
dipper $20; 19” Emerson portable TV (needs work)
new picture tube, $8; BC-221T Zenith frequency
meter, $40; RT-35 A/M radio sonde xcvr (675-725
MHz) $3; HA-26 VFO (unused) less manual, $20;
Britannica Junior Encyclopedia (1965) $40; Collins
F250A85 6409 filter (new) make offer; R-394/U
152-172 MHz receiver with power supply and cabi-
net for mounting receiver, transmitter & transmit-
ter power supply, $15; 600 watt AC power supply
for SB-175 (two power supplies in one) $25; 4
6UF 400 VAC Sprague vitamin Q capacitors
#GA-51425, $2 each; - antenna relay #423/AR,
$.75 each; Western Electric power supply, less
tubes #J86219A-3 L-2A 300 V 0.45A D.C. less tubes,
$20. Richard Mayer, 3131 Decatur Avenue, Bronx,
N. Y. 10467.

“BRAND NEW'": Clegg 66'er in original factory car-
ton, $145. Money order or certified check. J. A.
LaTorre, P. 0. Box 521, Lawrence, Mass. 01842,

TELETYPEWRITER parts, supplies, manuals. SASE
list. Typetronics, Box 8873, Ft. Lauderdale, FL.
33310. WANYF. Wanted: MNorthern Radio 107.

WANTED: Old QSL cards. Vendy Johnson WGCWK,
4960 5th Street, Fallbrook, Calif. 92028.

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

FOR SALE: Commercial Test uipment. Send
SASE for equipment list. Northern ommunications
& Equipment, Inc., P. O. Box 1000, Auke Bay,
Alaska 99821.

DX'ers New Logarithmic Speech Processor
Nominal 8 dB increase in average power. Less
than 5% distortion @ 1kHz. L/C filter. HI-Z Meter.
$49.95. Also, low noise dual gate MOSFET re-
ceiver preamplifier. Nominal 20 dB gain, 10-30
MHz. 35]9 95. With cabinets. Dynacomm, 1183 Wall
Road, Webster, N. Y. 14580.

MOBILE OPS — Completely shielded ignition sys-
tem kits available for most U.S. cars 1965.72. Al-
ternator, generator and regulator filters, feed-thru
capacitors, copper braid in stock. Write Summit
Enterprises, 36 Winchip Road, Summit, N.J. 07901.

WE BUY ELECTRON TUBES, diodes, transistors,
integrated circuits, Semiconductors. Astral Elec-
tronics, 150 Miller Street, Elizabeth, New Jersey
07207, (201) 354-2420.

SELL: SB-400, SB-301 w/cw filter, HD-15 and mike.
Complete set-up $425.00. WA2DGN, Walt Helinski,
159 Fisher Road, Rochester, N. Y. 14624.

PRINTED CIRCUIT BOARDS, $%$.25 per
4+%$1.50 to make negative from your
Plating and drilling extra, A. Gomeringer,
‘A' St., Philadelphia, Pa. 19125.

sq. inch
art work.
2556

More Details? CHECK—OFF Page 110

A “TIMELY” xmas giFr

or gift-wrap one for your own shack!

WORLD
TIME-TELLER

GREAT FOR
DX SKEDS

A turn of knob and 2-color drum dial
time your QTH and corresponding local
in all zones — also GMT

lllustration shows hand-crafted acrylic cabinet
style. List is $18.50

ECONOMY MODEL at $12.50

is now available. Unfinished mahogany cabinet
approximately 10" x 7" x 2" deep. Excellent
for wall mount or desk top.
Both styles feature 2-color map panel,
on aluminum, 9" in length.

Add $1 for mailing cost.

shows
time

enamel

6605 SHOAL CREEK BLVD.
AUSTIN, TEXAS 78757

-
Industries

EXAM -
F.C.C. manvai]

PASS FCC EXAMS!

Memorite, study
1973 Tests-Answers'' for FCC First and Sec-
ond class Radio-telephone licenses. Newly re-
vised multiple-thoice questions and d lu’l‘?‘\
cover all areas tested in FOC exams,

VSell-Study Ability Test.” $9.95 Pcﬂu u

T P.O. BOX 26348 K

."- ' SAN FRANCISCO, CALIF

94126

$54.95
POSTPAID
432PA-1

Two_stage preamps use KMC Bipolar and Mos-
fet Transistors. 20db gain, 20 MHz bandwidth.
These are high quality preamps suitable for the
most demanding applications. AC models have
die cast case, others have metal enclosure.

432PA 3.5db NF 12VDC $29.95
432PA-1 3.5db NF 117VAC $54.95
432PC 1.5 to 2.0db NF 12VDC 69.95
432PC-1 1.5 to 2.0db NF 117VAC $94.95

Write for our Santa Claus wish list of Preamps and Converters.
JANEL P. 0. BOX 112
SUCCASUNNA, N. 1. 07876
LABORATORIES 201.584-6521

FREE Catalog

_ OF THE WORLD’S FINEST
RS GOVERNMENT SURPLUS

ELECTRONIC EQUIPMENT

Mml Coupon for Your FREE Copy, Dept. HR

FAIR RADIO SALES
1016 E. EUREKA - Box 1105 + LIMA, OHIO - 45802
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THE MOST COMPLETE

DYNAMIC COMMUNICATIONS, INC.
948 Ave. 'E" P.O. Box 10116
Riviera Beach, Fla. 33404 (305) 844-1323

 SPECIAL SALE ... | | T e AR

with artwork in any amateur periodical.

Ts 0 Write for complete details and prices

'5 5 VTVM D. L. ““Mac" McClaren, WBURX

Here is one of the Printed Circuit Service for the Amateur
most popular port- 19721 Maplewood Ave. Cleveland, Ohio 44135
able military type 216-267-3263

VTVM's available.
With 7 AC & DC
ranges to 2, 4, 10, STAR"TRON'CS

2 h0rygg0, 200 and | "INDUSTRIAL AND GOVERNMENT

7 Ohm ranges, AC ELECTRONIC SURPLUS
response to 500 MHz. PARTS & PIECES FOR SCHOOLS, SHOPS, HAMS & HOBBYISTS
Works on 115 VAC/ SEND FOR OUR LATEST ALL

60Hz — All units MONTHLY PICTURE CATALOG. NOW!

checked — guaran-
teed satisfaction or
money back.

Box 17127, Portland, Ore. 97217

e | TOWEAS & RIS

Also in stock, wide range of used test equip- CZ series towers, cranks up, installs

ment, military and commercial. Signal genera-
tors, oscilloscopes, voltmeters, frequency stand-
ards, counters and more. HP, Tektronix, Fluke,
Measurements, Polarad, etc. All equipment

without guy wires. New lacing design
creates greater strength.
Mini and Magna rotating masts . . . high

shipped same guarantee as TS5-505 VTVM strength galvanized tubing, self support-
above — money back (less shipping cost) if ing crank-up.

not satisfied. Send self-addressed, stamped en- For complete details and prices please
velope for current list. check your local dealer or write

Certified Welders L.A. City License #634

GRAY Ee(c)fr;:i:::sglu, Monroe, Ml 48161 ‘E‘ H's.rm TOWEH cu-
\

Specializing in used test equipment P.O. BOK "5. Hanford. Califomla 932@
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USED MYLAR TAPES — 1800 foot. Ten for $8.50
pos{pﬁa‘if.“Fremerman. 4041 Central, Kansas City,
Mo. .

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

RTTY BAUDOT TO ASCIlI CONVERTER accepts loo
signal at anf RTTY speed and delivers correspond-
ing 6 or B level parallel ASCII, all on one 4 x 6
inch circuit board. Write for information. Petit
Logic Systems, Box 51, Oak Harbor, Wa. 98277.

VERY in-ter-est-ing! Next 6 big issues $1. “The Ham
Trader,” Sycamore IL 60178

FIGHT TVl with the RSO Low Pass Filter, For bro-
chure write: Taylor Communications Manufacturing
ac;g‘paaBn ., Box 126, Agincourt, Ontario, Canada.
HOMEBREWERS: Stamp brings list of high quality
components., CPO Surplus, Box 189, Braintree,
Mass. 02184,

MORSAVERTER READS HAND-SENT CW 10-80
W.P.M. without adjustment and translates mes-
sages into RTTY Baudot or 6-level ASCIl including
necessary CR, LF, LTRS, FIGS codes. See review
in August QST. TMC-1 translates RTTY loop signal
into perfect Morse and includes 64-letter buffer
memory. Write for information. Petit Logic Systems,
Box 51, Oak Harbor, Wa. 98277.

RESISTORS: Carbon com?ositiun brand new. All
standard values stocked. AW 10% 40/$1.00; 4W
109 30/$1.00 — 10 resistors per value, please.
Minimum order $5.00. 15W RMS 1C Audio Ampli-
fier — Panasonic. Frequency response 20Hz-100
kHz. %% distortion. Price $6.95 Postpaid. Pace
Electronic Products, Box 161-H, Ontario Center,
New York 14520.

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

FOR SALE: Eico 720 xmtr, Hallicrafters S-119 rcvr,
Lafayette HA-230 rcvr, EMI Video Camera, Regency
range gain trancvr, Hallicrafters CB-3A trancvr,
(convert them to ten), HD-11 Q-Multiplier, Heath
and Lafayette VFO's, all in mint condition. Any
or all, make offer. Bill Taylor, 208 Union Street,
Brooklyn, N. Y. 11231,

RTTY PICTURE PERF TAPES. Error-free chad tape,
hundreds available. Stamp for catalo% Joe Dickens,
601 South Dodson, Urbana, IL. 61801.

QSL'S — BROWNIE W3CJI — 3111B Lehigh, Allen-
town, Pa. 18103. Samples 10¢. Cut catalogue 25¢.

THE WHEATON COMMUNITY RADIO AMATEURS
(WCRA) will hold their 12th Annual Mid-Winter
Swap and Shop on Sunday, February 10, at the
DuPage County Fairgrounds, Wheaton. Hours 8 a.m.
to 5 p.m. Tickets $1.50 advance; $2.00 at the door.
Two buildings again this year and unlimited park-
ingb Bring your own tables. Free coffee and donuts
9:00 to 9:30 a.m. For info and advance tickets con-
tact L. O. Shaw, W90KI, 433 S. Villa Ave., Villa
Park, Ill. 60181. Advance ticket orders must be
postmarked no later than February 3, 1974.

+=X-:- CALCULATOR OWNERS! Compute square
roots, trigonometric functions, logarithms, and
more! chkg, accuratelz. Easily! anual
Users say: “Splendid work!” . . . “Useful and fun"
. . . "Excellent!”. Unconditional money-back guar-
antee — and FAST service! Send today: Mallmann
Optics and Electronics, Dept. -D, B36 South 113,
est Allis, Wisconsin 53214,

HIGH-PERFORMANCE H.F. SYNTHESIZER replaces
VFO and delivers output 1-30 MHz continuous
coverage with accuracy, stability, resolution, and
calibration to one Hertz. Write for information.
;g;i;?l.osic Systems, Box 51, Oak Harbor, Wa.

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

More Details? CHECK—OFF Page 110

m-<ms3

FW

R
only STAN DARD

sells more STANDARDS
than Erickson...and here's

SRC-146A
ERICKSON
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.

ERICKSON
COMMUNICATIONS

3501 W. Jarvis
Skokie, 11l. 60076 (312) 275-1166

WANT TO MEET
SOME OLD-TIMERS ?
NEW VINTAGE RADIO BooKk

Re-live the early days of wireless and
radio. Over 1,000 pictures. 1887-1929.

RADIO COLLECTOR'S GUIDE
Over 50,000 useful facts. 1921-1932

ORDER NOW! Send check to
McMahon’s Vintage Radio, Box 2045,
Palos Verdes Peninsula, Calif., 90274

Vintage Radio, hard cover $6.95 O
Vintage Radio, handbook 4.95 O
Radio Collector’s Guide 395 O

California residents add 6% State Sales Tax

Name

Street
City State Zip

unz IDEAL HOLIDAY GIFT! /
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WHY FIGHT QRM? .

Win the battle against CW QRM with the new DE-101
using advanced integrated circuit design. Connect it
between your receiver and high impedance earphones
for a guaranteed superior CW reception. Operate your
receiver the same way as before except now )lmu
discriminate against QRM. No adjustments, the DE-101
is factory tuned and complete with built in ac supzply.
One year warranty. 4" x 214" x 6 $29.95 plus $2.00
shipping.

ATTENTION EXPERIMENTERS

Raise your printed circuits and breadboards with in-
expensive 14 inch long plain metal spacers for a #4
screw. 30 for $1.00 postpaid.

Ala. residents add 59 sales tax.

DYNAMIC ELECTRONICS INC.

BOX 1131 DECATUR, AL. 35601 @
THE ULTRA-BAL 2000
NOW .-.coun An extromely rugged, weather.proof BALUN!

wFull 2KW, 3-30 MHZ., 1'1or 114 ratios.

#Special Tellon insulation, May be used
with tuned lines and tuners.
\ *With dipole insulator and hang.up hook.
ONLY S 8.95ppd. (state ratio)

At your dealer or order direct

Amateur Television
Magazine K.E.Electronics sox 127s, Tustin Caiit.92680|

WORLD QSL BUREAU

THE ONLY QSL BUREAU to handle all
of your QSLs to anywhere; next door, the
next state, the next country, the whole
world. Just bundle them up (please arrange
alphabetically) and send them to us with
payment of 5¢ each.

5200 Panama Ave., Richmond, CA USA 94804

s it o et el | SUPER CRYSTAL

R390A adds mech. filters, w/oper. book 595.00

Be seen as well as heard

SUBSCRIPTIONS oNLY
$2.50 A YEAR

PO Box 6512, Phila, Penna 18118

AN/WRR-2: 2-32 MHz, OK grtd, w/bock 750.00 THE NEw DELUXE DIG"‘AL
CV-591A SSB Conv., 455 kHz, OK, w/book 137.50

Nems-Clarke #1670 FM rcvr 55-260 MHz w/book 195.00 Y'

OCT-3 TTY FSK deviat. meter/revr, new 49.50

WWVB 60 kHz rcvr/comparator 0K, w/book 295.00 e « FROM

Mot, 3 MHz Osc., 5 parts in 10 to eleventh 199.50

AIL 30 MHz revr/amplif/atten, calibrator 99.50 "‘""\-.__‘1

HIGH-SENSITIVITY WIDE-BAND RECEIVER

COMMUNICATIONS = BUG DETECTION
SPECTRUM STUDIES
38-1000 MHz AN/ALR-5; Consists of brand new tuner/
converter CV-253/ALR in original factory pack and an exc.
used, checked OK & grtd main receiver R-444 modified for
120 v. 50/60 Hz. The tuner covers the range in 4 bands:
each band has its own Type N Ant. input. Packed with each

MFA-22 DUAL VERSION

tuner is the factory inspector’s checkout sheet. The one we Also Available MFA-2 SINGLE VERSION
q;;e:‘,neﬂ”:l:m;e:l gggs,!ﬂuz\':ln,? la"l ?g‘é :;‘t"??'; a'r‘;haﬂuz'_qT:; « Transmit and Receive Operation: All units

have both Simplex and Repeater Modes
Accurate Frequency Control: .0005% ac-
curacy

receiver is actually a 30 MHz IF ampl. with all that follows,
including a diode meter for relative signal strengths: an

atten. calibrated in & dB steps to —74 dB, followed by an . Stable Low Drift Outputs: 20 Hz per degree
o g : C typical
AVC position; Pan., Video & AF outputs; switch select pass .
of +200kHz or 42 MHz; and SELECT AM or FM! With o Rul % ate Band Sovernms: 18400 10:397:30
Handbook & pwr. input plug, all only 375.00 . Fast Acting Circuit: 0.15 second typical set-
tling time
30 MHz PANADAPTER %ﬂg'la 1 295.00 « Low Impedance (50 ohm) Outputs: Allow long
) L0 o cable runs for mobiles
Buyers, Engineers, advanced Technicians: . Low Spurious Output Level: similar to crystal
We have the best test-equipment & oscilloscopekirfwenlory in the output
country so ask for your needs . . . don't ask for an overall .
catalog . . . we also buy, so tell us what you have. Price it, SEND FOR % Eloctron’cs
FREE DETAILS

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

Phone: Area Code 213, Office 272-5707

Prices MFA-2 $210.00 BOX 1201H
MFA-22  $275.00 CHAMPAIGN, ILL.
Shipping $3.00 extra 61820

106 [l november 1973 More Details? CHECK—OFF Page 110



_smwo ‘TRIACS’ | KRONOS WITH “TIME BASE”*

PRV 13 amp Now two clocks in one!
For 12VDC* and 110VAC! s
Now adaptable to boats,
planes & cars too!

The only clock of its

kind in USA today! «with TIME BASE § 64.95<I

TVPO Clock
® less time-base

Cabinet is compact 12 or 24-hr clock, 6-digits!
“AEROSPACE" 6” x 5Y2” x 6”.

Scientific Devices introduces the new any LED Kronos

BABCOCK & LEACH CHOOSE AYOUR READOUT dllf{’)l?) clock. That's right, you can choose the '"ALL-
CRYSTAL CAN RELAYS

Man-1, Man-3, and Man-4, and the new reflective

ar types wnh the' larger digits, at only one price,

47. This is_a Scientific Device first! We even hav

the GREEN LED readouts at a slightly extra cost, We

have more . . . for $19.96 we have available as an

(*) extra option to Nava) Observatory your elock, or

making it an all-purpose all-duty unit, For indoor "and

outdoor activity, This *“TIME BASE' is the simplest

LA-11 on the market today with the help of one of the largest

Same .. su 1 h“g QREEN time base manufacturers for the famous digital wrist

add $12 watches. Therefore, current drain is negligible, not like

“*MAN"' LED reddouls are "‘all LEDs” Other cumbersome types. It’s easy to construct, easy

but the Litronix 707 and Opcoa SLA-1, (o stip into the Kronas of your choice and connect with

like the MAN-1, are of the ,eﬂec“ve easy instructions. Its overall design is simple and easy

bar segment techmque. the 704 is the to construct. The kit is complete with famous black-

\ . reflective bar version of the MAN-4. and-white TEN-TEC cabinet, plus all accessories with

All  nermetically sealed. | *The Nixie tube is a 7-segment device Dooklets, Features include '3 setting controls, 1-hour

Submini, 1/6, half, and | as others. per second, l-minute per second, and hold button.
full crystal can types in ienti i i

6-12-24V in asst contacts | cRYSTAL TIME BASE Tncludes precision erystal, Scientific Device exclusive!

up to 4PDT. 1 amp up 10 19.95 time-base IC, pc board
amps. Such types as BR40, FOR ANY KRONOS s accessories Wlth info.
41, 10, 44, 16, 24, etc.

Sorry, no choosing voltages
or types. From“llac!ory mix- Low.“ Pn:n Ic’
tures Wy to you! Good ec '
1 you are space-
mmdpd at low prices. B "d N"’ - “DIP" Packages ()rder by type numbeﬂ spec sheets ‘;n request * E! cn7a161
- Safe | (] SN7430 L sN7470 [ SN74104 £ SN74162
SILICON TUBES a00 so 30 [l SN7432 {1 SN74 [J SN74163
B 0 SN7437 [ sN7473 . 25 |5 sn7a16a
Ll SN7203 [ SN7438 Ll SN7474 1 SN74168
B IN7a03 ] sN7240 8 Nraze [ sN74166
. SN7417
\ W[ sn7a0a DsN7441 10010 sN7a77 1 23 |5 ENra17s
‘HAM” UHF 400 MC 80 shza0s DSN7433 15o0|Osnrats HeNraize
HIGH POWER AN 8 7407 5 SN7a48 3. B 2{‘.%3; Os 0 sn1z:;l;
TRANSISTORS '\ Zi 0 sN7408 O inraas ] SN7482 O sN74123 1 SN7

: SN74180
b4 (] SN7409 7 (] SN7483 (] SN74139 a SN7a181
J SN7410 L1 SN744 EN7485 ] SN74140 0
e 0 $3.95 O sN741t H ZNyaso 5 sN7486 0 sN7d145 OsnNTales
. 0 SN74s1 ) sN7489 H eN7a1s1 1.28 |0 sN74193
RCA or equal 2N3632. [ sN7as3 35| [1SN7490 BaNyaiss 1 0 sN74194
NN, 23 watts, 3 amps, [] SN7453 (1 SN7491 0 SN74184 {] SN74198
0-60 case, with stud mtg. (] SN7460 {1 SN7492 [} SN74196
VCEV max 65. 0 SN7461 ] SN7493 =] g:;:ig; ] sN74197
" > (1 sN7462 0l SN7494 HiNraise 1 SN74199
Gl GLASES AEL:I; 1 . £ sN7464 I%‘ ::;::z . H iN7a180
SPACE AGE F URE 465 .50 :
{1 sN7426 o 0 sN7 Buy 100 — Take 20 %
e Factory Marke:

* Money Back Guarantes

Quddss 200 sif | AR NATIONAL ‘OP’ AMPS

0 1N4247 . @ sacTonY BUY ANY 3 — TAKE 10%
[0 1N4248 ® FACTORY MARKED 3 Description
[ 1N4249 GUARANTEED FACTORY TESTH! Super 723 V, rox .
Meets critical JAN specs. A
Flass “ball of silicon Buy Any 3 — Take 10 % O#!
strength'’ that meets JAN Hi slew rate op-amp (T0-5)
specs, high reliability, with- Micro power 741 (70-S)....... 2.50
stands avalance power Micro power 709 (TO-5)
surges to 1K watts, ONE FET input op amp ('ro -5)
amp ratings with 2 amp Precision 741 (TO-5
capabilities, Axial leads. Precision 723 voltnlo u(. (DIP)
5 Times faster than 741C
Phase lock loops (DIP) .
Phase lock foops (DIP) -
Phase lock locops (p|p)
Phase tock looPs (A
;nnctlon lon.n‘txr 2A)
ona generstor } e
S Four :«-dnnt mulﬂpllgr e A: -FM, SSB,
702C Hi-grain, DC amp (TO-8) . Tlas ; ™, ssa, .
703C RF.IF, amp, 14 ckts (TO- s) ... -watt audio ampllmr .
704 TV sound IF system . Differential RF/IF amp
R Chrome regenerator.. ..
TV chroma {F amp
710C Diflerential amp (A) A case, — others TO-5
711C Dual diff. comp {A)
723C Voltage regulator (A)
733 Diff. Video Amp 1.7
741C Frequency camp.nu(er 70’ n)
D 7451 1.2

adj.
adj. 741(: (mlnl DIP) .
O 753 Gain Block . M :Iadulc ?I“l dicators
709-709 Dual 709C (DIP) .. .. .... ed needle indicators $1.49
9 Dual DBalancmg, stereo, tape, amps.
O VU, side mtg, plus 3 minus 20 db.
D VU, front mig, plus 3 minus 20 db.

£+ 9
» e
3
[-1-2
-3

0
w
o
&N

rrrrEED
4
g
w
°

13133
W
oo
®NA

Super 741 . . .
Hi-Q Fot Type
SV 200 mil V,
SV 1-amp V., r
Comparator

W
-3
]
Xz

e
w
-

AGC squeich op amp
R-F, I-F, op amp .
!

Prrrrrrr;rr

HIGN POWER
TRANSISTOR 3 for $3
WITH HEAT SINK

Removed from new equip-
ment! lIncludes popular
2N174 ‘doorknob’ transis-
TG-36, germanium,
150 watts, VCBO

, 15 amps, 10 hfe. For
ignition, high power trans-
mitters, etc, Muunled nn
heat sink 5 x 217 Va”.

10 o o o)

,
22TEITTZZ
L WWWW
L444RRER
PUNOOOOQ

DOCO0RLO0O000NLDO0000DoCO00D
~

0O 73154 Dual peripheral drhvor S
] 745512 Dual line driver ... . .. ... B} HIGH VOLT 1AMp L] $000
0] PA26S S5-Watt voltage regulator . .. . PIV SALE L& 2000
[0 ULN230OM Op amp with SCR R ) [J 2000* 1.00
[1 CA3085 Videéeo Audio system 5 -4
(A) TO-5 or DIP dual in line pak <47 03000 1.5

C 15¢ CATALOG on Fiber Optics, ‘ICs’, Semi's. Parts

Tormls- add postage Rated: net 30
pOLY pAKs Phome Orders: Wakefield, Mass. (617) 245-3829
Retail: 16-18 Del Carmine St,, Wakefield, Mass.

(off Water Street) C.0.D."S MAY BE PHONED

oIP
"’,":owéf: 3 1p.0. BOX 942H LYNNFIELD.MASS. 01940

More Details? CHECK—~OFF Page 110 november 1973 [ 107



‘Cloverleaf,

instant access to 450 from 144

Now . . . SBE opens up a new high speed
route that leads to instant 450MHz operation
from any 2 meter transceiver! Rev up—
switch in the exclusive SBE, SB-450TRC
“Cloverleaf"—arrive instantly on 450! Re-
turn at will!

Installation couldn't be more simple. Out-
wardly, “Cloverleaf”” is a small black box
that connects between your existing 144
MHz FM transceiver and its antenna, also
to the microphone and car 12 volt battery.
You plug the 450MHz antenna into another
receptable provided. SB-450TRC has no ex-
ternal tuning, no controls other than a switch
that allows instant shift between the 144
and 450MHz ranges. No mods are neces-
sary. Your existing 144MHz transceiver re-
mains intact.

Transmitter-wise, SBE “Cloverleaf” is en-
tirely passive—draws no DC power yet de-
livers 40% of the RF drive at three times
the frequency. Example: 4 watts out on 450
MHz for 10 watts drive on 2 meters. This
high efficiency frequency multiplication is
accomplished by a power varactor diode in
conjunction with multiple high Q tuned cir-
cuits. The 450MHz output is of course fre-
quency modulated; overswing, due to fre-

LINEAR SYSTEMS, INC. 220 Airport Boulevard, Watsonville, Calif. 95076

108 november 1973

quency multiplication, being compensated
by a fixed pad in the microphone circuit
within the unit.

Receiver-wise, “Cloverleaf” has a front end
with unity conversion gain that converts
450MHz band signals to I-F frequencies cor-
responding to 144MHz channels. Limiter,
discriminator, output audio and loud
speaker in the 2 meter transceiver continue
to function in the usual manner.

Mobile wise, this all-solid-state transceiver
is ideal—a compact box that can mount
wherever space is available. “Cloverleaf”
current drain is negligible.

Price-wise, this SBE high value/perform-
ance breakthrough represents worthwhile
savings over the cost of a complete 450MHz
transceiver with comparable characteristics.
Truly, SBE has done it again!

More Details? CHECK—OFF Page 110
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The most popular three
band beam in the world!

‘IJdiil TH3Mk3

INTERNATIONALLY | RESPECTED for

superior | performance

Superior construction and performance make the difference in Hy-Gain's popular

3-element Thunderbird.

* Thunderbird's "Hy-Q" traps provide separate traps for each band. "Hy-Q" traps
are electronically tuned at the factory to perform better at any frequency in the
band —either phone or CW. And you can tune the antenna, using charts supplied
in the manual, to substantially outperform any other antennas made.

Thunderbird's superior construction includes a new, cast aluminum, tilt-head

universal boom-to-mast bracket that accommodates masts from 1%" to 212".

Allows easy tilting for installation, maintenance and tuning and provides mast
feed-thru for beam stacking.

Taper swaged, slotted tubing on all elements allows easy adjustment and re-

adjustment. Taper swaged to permit larger diameter tubing where it counts!

And less wind loading. Full circumference compression clamps are mechanically

and electrically superior to self-tapping metal screws.

Thunderbird's exclusive Beta Match achieves balanced input, optimum match-
ing on all 3 bands and provides DC ground to eliminate precipitation static.

* Up to 8 db gain

* 25 db front to back ratio

* Power capability 1Kw AM, 2Kw PEP

* SWR less than 2:1

* Extra heavy gauge, machine formed, element to boom brackets with plastic
sleeves used only for insulation. Bracket design allows full mechanical support.

Model 388 $154.95

Other tri-band beams to choose from:

* 6-element Super Thunderbird THEDXX Model 389 $189.95
* 3-element Thunderbird Jr. TH3JR Model 221 $109.95
+ 2-element Thunderbird TH2Mk3 Model 390 $ 99.95

AVAILABLE FROM AMATEUR DEALERS THROUGHOUT THE WORLD

HY-GAIN ELECTRONICS CORPORATION

8601 Northeast Highway 6 Dept. BL  Lincoln, Nebraska 68507
402/464-9151 Telex 48-6424

More Details? CHECK—OFF Page 110 november 1973 [[§ 109



AdyerTiSers
check-off

. for literature, in a hurry —

we'll rush your name to the companies
whose names you ‘‘check-off™

INDEX
—A-5 181 —KW 075
—Adapters 170 —Larsen 078
—Alarm 6 —Linear 081
—Amtech 006 —Logic 133
—Andy 007 —MFJ 082
—Antenna Mart 009 —Matric 084
—Ant. Specialists 010 --McClaren 155
—Babylon ~-Meshna 085
—Barry 016 —Motorola 160
—Bird 018 —New-Tronics 171
—Carvill 135 —Non Linear 174
—Center Tech. Dev. 178 —Nurmi 090
—Command 029 —Oneida 144
—Communications —PM 091
Specialists 030 —Pace 172
—Camm. World 031 —Pagel 092
—Comtec 151 —Palomar 093
—Craig 177 —Pemco 095
—Curtis 034 —Poly Paks 096
—Data 037 —P>Pro. Electronics 140
—Detroit 169 —RP
—Dycomm 040 -—Radiation 099
—Dynamic Elect. 041 —Callbook 100
—EMC 164 -—Regency 102
~Ehrhorn 042 —Robot 103
—Eimac 043 —Sams 104
—Epsilon 046 —Savoy 105
—Erickson 047 —Signal Systems 112
—Exceltronics 139 —Signetics 173
—Fair 048 —Solid State 106
—Gateway 052 —Space-Military 107
—~Gen. Aviation 168 —Spectrum 108
—Goldstein's 130 —Sprague 175
—Gray 055 —Stahler 142
—Great American 132 —Star-Tronics 110
—H & L. 056 —Stotts Friedman 179
—HAL 057 —Swan 111
—Ham Radio 150 —Thomas 180
—Heights 061 —Tobel 145
—Henry 062 —Tri-Tek 117
—House Dipoles 036 —Tristao 118
—Hy-Gain 064 —uJs 119
—lcom 065 —VHF Engineering 121
—International --Vanguard
Crystal 066 —Vintage 131
—International Elect. —Weinschenker 122
Unlimited 141 —Wheatlands 156
—Jan 067 —Wilson 123
—Janel 068 —Wolf 124
—K. E. 072 —World QSL 125
—KLM 073 -Y & C 126
—KRP 074 —Yaesu 127

Limit 15 inquiries per request.

November 1973

Please use before December 31, 1973

Tear off and mail to
HAM RADIO MAGAZINE — “check off"
Greenville, N. H. 03048

NAME.
CALL
STREET
CITY
STATE ZIP
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ATV Research
Alarm Companents
AmMtECH
Andy EI@Ctronics .........ooet
Antenna Mart ...
Antenna Spemallsts .
Babylon Electronics
BATTY oot e e
Bird Electronic Corp. . S .
Carvill International Corp .

Center for Technical Development The ..
Command Production ...
Communications Specnallsts .
Communlcatlons World inc.
Comtec T
Craig Radio ...
Curtis _Electro Devices ...
Data Engineering ..
Dycomm ..
Dynamic Electronics ..
EMC Associates . ..
Ehrhorn Technological Operatlons, e a1
Eimac, Div. of Varian Assoc. .. Cover IV
Epsilon Records .. . . o 102
Erickson Electronics R —
Exceltronics Research Labs ... ..
Fair Radio Sales .

G & G Radio Supply Coa.
Gateway Electronics
Goldstein's
Goodheart Co., Inc. R. E.

Gray Electronics ... .
Great American Miniatures .
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HAL Communications Corp. .
Ham Radio .
Heights Manufacturmg Co.
Henry Radio Stores ...
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Hy-Gain Electronics Corp
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International Crystal Mfg. Co. Inc. . . BT
international Electronics Unlimited ... 70
Jan Crystals
Janel Labs .
K. E. Electronics
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KRP Electronic Superman Inc. ...
KW Etectronics .. .

Larsen Electronics
Linear Systems, Inc. .
Logic Newsletter .
MF) Enterprises
Matric

i 100
2,781,795, 109
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McClaren ..

Meshna, John, Jr.

Motorola . R .
Nurmi Electronics Supply e 73
Oneida Electronic Manufacturmg Co, nc. ... 75
PM Electronics . 84
Pagel P 96
Palomar Engineers ... R SRR 44
Pemco 100
Poly Paks 91, 107
Professional Electronics . SRS -
RP Electronics . 106
Radiation Devices .. B4
Radio Amateur Callbook ... ... 92
Regency Electronics, Inc. . 97

Robot Research . 25
Sams, Howard W. and Co. Inc. ...

Savoy Electronics
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Solid State Systems, ‘Inc.
Space-Military Electronics .
Spectrum Internanonal .
Stahler Co. A .
Star-Tronics .
Stotts Friedman Co.
Swan Electronics

Thomas Advertising Co. 92
Tobel Eiectronics . 88
Tri-Tek, Inc. . . 88
Tristao Tower CO. ... 104
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VHF Engineering, Div. of Brownian Elect.

Corp. 93
Vanguard Labs 100
Vintage Radio 105
Weinschenker, M. 101
Wheatlands Electronics ... 80
Wilson Electronics 94
Wolf, S. 84
World QSL Bureau 106
Y & C Electronics 82
Yaesu Musen USA 89




SCHOLARSHIPS or any of 8 other
Scholarship prizes totaling $9000

(All fully transferrable)

MOTOROLA Original

Electronic

Project
Open to Men—Women —Boys —Girls—Any Age
Two contest categories: Non-Professional and

LUl  Professional — with equal prizes for each

CONTEST ENTRY BLANKS AVAILABLE ONLY
AT MOTOROLA HEP SUPPLIERS Pick up your

“Design-In"" Contest Entry Blank Today!

Contest closes December 31, 1973

More Details? CHECK—OFF Page 110 november 1973 111



BARRY

presents
CLEGG FM-27B

TRANSMT  CHANNAL

Total 146-148 MHz coverage w-lthout buy-
ing a crystal. 25w. out, fully synthesized.
$479.95

Clegg FM-27B Regulated AC power supply
$79.95

BIRD 43 WATTMETER
$100.00

Bird 43 Slugs specify

frequency and power

HF . $35.00 each
VHF $32.00 each

Also 4350 80-10M dual scale 200w/2kw
HamMate — $79.00

DR.\\KE
MS-4 Speaker $ 22.00
AC-10 AC Supply for AA- 10. TR-22, TR-72, 13.8
VDC @ 3 amps $ 39.95
TR-22, in stock .
AA-10 Amplifier for TR-22 . $ 49.95
TR-72 2 meter FM transceiver, 23 channel, 1
& 10 watts, 13.8 VDC $320.00
TR4/C new, $599.95 T-4XC Trans. $530.00
R4C Rec. $499.95

AC-4 Drake A.C. Power Supply .

MARINE

Barry stocks and has fast availability Sonar,
Pearce-Simpson, Andrea, SBE and Antenna Spe-
cialists VHF Transcewars. Antennas, Depth
Finders and compasses by Andrea.

HALLICRAFTERS

SR-150 Transceiver 10-80 meters AC or DC
power supplies write
SR-160 Transceiver B0, 40, 20 meters write
PS-150-R DC power supp!y for SR-150 or SR-160
reg. 109.50, sale . unused, § 75.00
FPM-300 new, $595.00

TEMPO

2 Meter Linear Amplifiers, 502, 5-12 watts input,
35-55 watts output 105.00
B802-B 1-2'5 w. input, B0-90 w. output 5195 00
CL 146 2 Meter, 15 watts . 900

| SWR BRIDGE COUPLER, DC-800 MHz I
| TNC Connectors

[ (no indicator) full amateur power l
1 $90.00 Value |
|

DX ENGINEERING

SPEECH COMPRESSORS
DIRECT PLUG-IN FOR COLLINS 32S

$79.50 ppd. U.S.A.
DIRECT PLUG:-IN FOR KWM — 2

$79.50 ppd. U.S.A.

P.‘Fh“ a visit when you are in New York
ousands of unadvertised specials.
Separate export department to expedite

wtrsoat orders.

TEN TEC
315 RECEIVER 10-80 meters SSB, AM, CW
$229.00
CW FILTER FOR 315 ... $14.95
AC4 SWR Bridge K $ 12.95
$ 14.95 KR40 $ 89.95

E. F. JOHNSON

Matchbox com&lela with directional coupler and
indicator, 10-80 meters.

2KW PEP, 1 KW AM — new, $154.50

275 watts — new, $ 94.95

151-1-4 Variable Capacntor. 250 pF, medium

Xmitting type ... ebaroesani 1- 9.1

VIBROPLEX

Vibro Keyer . Standard $ 24.95
Deluxe $ 32.95

Original Standard Vibroplex Bug ... $ 29.95

INSTRUMENTS

Millen 90652 Solid State Dipper. New with 7
coils and car case, 1.6 - 300 MHz $110.00
Pan .ﬁ.dap!er 031A + 100 kc unused with

spare parts & book useful with any short wave
receiver . $ .00
SWAN

$5.200 Solid State SSB Transceiver with power
supply & 16 pole filter Brand new, Write

Swan 350 with 117XC power supply ... $300.00
DYCOMM

DYCOMM BRICK, 2w in 35w out .. $ 79.95
DYCOMM BLOCK, 10 in 50w out . $ 99.95
ETO

ALPHA-77. The finest amplifier ever offered for
amateur, commercial or mllltary service. 3000
watts PEP continuous duty. i . ... Write

1 CX7A brand new, latest version, write or call
IS e —1
| GE INDUSTRIAL |
| SILICON RECTIFIER |
| |

|

1400 PIV

| € 250 amp., GE #41A281049-11. Quan-
tities in stock. $90.00 value, brand |
new a $15.00 I

BA RRY 512 Broadway NY, NY 10012

DEPT. H-11

212-WA-5-7000

ELECTRONICS

See Page 83 for MORE from Barry

12 m november 1973
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it wasn't easy...but

enwood

the R-599

THOUSANDS HAVE PROVEN
THEMSELVES THROUGH DAILY USE.
EVERYTHING THAT MADE THEM THE
BEST REMAINS, BUT NOW KENWOOD
DID THE IMPOSSIBLE BY MAKING
THE “TWINS" EVEN BETTER. THE
R-599A IS THE MOST COMPLETE
RECEIVER EVER OFFERED MANY
FEATURES WHICH ARE "OPTIONAL
AT EXTRA COST" IN OTHER
RECEIVERS ARE STANDARD

the R-599A

Solid state . . . low power consumption, superbly
reliable, small and lightweight ® Full amateur band
coverage . . 10 through 160 ® CW, LSB, USB, AM,
AM.N, FM reception ® Selectable AGC . . . slow or
fast ® Built-in calibrator ® Monitor T-599A
frequency to calibrate transmitter e Squelch
circuit ® 1 KHz frequency readout. . . smooth VFO
action * Versatile cross channel operation with T-
599A ¢ Automatic or manual selectivity selection
Built-in SSB/8 pole, CW/8 pole and AM filters ® RIT
circuit with RIT tuning separate from RIT switch ®
Five built-in fixed frequency channel positions ®
Provisions for installation of 2 and 6 meter
converters ® Stable, accurate VFO e Built-in power
supply for 115/230 VAC operation or 12 VDC
operation ® Built-in WWV reception ® Built-in S-
meter ® Excellent sensitivity —5 uv ® Easily
adaptable to use with Kenwood T5-900 * Modern,
beautiful design

New Features:

New easy read dial, same 1 KHz readout . . . same
smooth VFO action ® Excellent built-in noise
blanker ® Improved 2 and 6 meter operation with
optional accessory converters, easier installation ®
Continuous RF gain control replaces stepped
attenuator ® Built-in 11 meter coverage * AGC

improved

& 1-599

m ™
-~ -~
. # __ _Iﬁ :._ y .. '
|

The R-589A by Kenwood

turns off if desired ® VFO indicator light for cross
channel operation ®

The R-599A ...$439.00 * Converters ... $31.00 ®

S- 599 Speaker .. .$18.00

the T-599A

Mostly solid state . . . only 3 tubes ® Built-in power
supply ® Full metering: ALC, Ip, RF output, high
voltage ® CW, LSB, USB, AM operation ® 1 KHz
frequency readout, smooth easy VFO action e
Built-in VOX, with delay, sensitivity and anti-VOX
adjustments ® Built-in semi-automatic CW with
sidetone ® Built-in calibrator function when used
with the R-599A # Full amateur band coverage . . .
10 through 80 * Versatile cross channel operation
with the R-599A # Stable, accurate VFO ® Modern,
beautiful design ® ALC feedback ® Maximum TVI
protection ® 200 watts PEP input nominal ® Tube
saving TUNE position ® Built-in cooling fan e
Selectable low or high microphone impedance

New Features:

Front panel MIC Gain control ® Front panel CAR
LEVEL control ® Improved, easy read dial, same
smooth VFO action ® VFO indicator light for cross
channel operation ® New high reliability final

amplifier layout ® Improved keying characteristics
* New chain drive ®
The T-599A. .. $459.00

Prices subject to change without notice.

Why buy from Henry Radio?

Over 40 years experience. No finance charges if paid
with-in 90 days. Low interest contracts - 8%/yr add
on (14% annual rate) - as long as 24 months. 10%
down or trade-in down payments. Good used
equipment. Most makes and models. Used
equipment carries a 15 day trial, 90 day warranty and
may be traded back wirgm 90 days for full credit
towards the purchase of NEW equipment. Write for
bulletin. Export inquiries invited

Henry Rl

11240 W. Olympic Bivd., Los Angeles, Calif. 90064

213/477-6701
931 N. Euclid, Anaheim, Calif. 92801 714/772-9200
Butler, Missouri 64730 816/679-3127




EIMAC’s rugged 8877
powers Henry Radio’s reliable
4K Ultra linear commercial
amplifier.

When Henry Radio set
out to design a sophisti-
cated linear amplifier for
high reliability communi-
cations in the high fre-
quency range, they chose
EIMAC's high-mu 8877
power triode.

The result is the new
4K Ultra, which operates
with 4000 watts input in
heavy-duty commercial
service. The 4K employs
continuous variable ca-
pacitive and inductive
elements tunable over
the 3.0 to 30 MHz range.
Optimum input and load
conditions are provided
for a wide variation in an-
tenna systems, EIMAC's
8877 enables the 4K to
deliver over 2500 watts
of continuous SSB or CW output with only 50 to 75 watts of
drive. For RTTY the 4K will provide about 2000 watts of con-
tinuous duty output.

The 8877 is a ceramic-metal triode that delivers a lot of
power and linearity in a package only three and one-half
inches high. At 30 MHz, typical power gain is 15 dB. This
impressive gain is achieved with 3rd order intermodulation
products —38 dB below one tone of a two equal-tone drive
signal.

With Henry Radio, you know quality counts. And they know
you can't do better than EIMAC. For full specifications on the
8877, write to EIMAC Division of Varian, 301 Industrial Way,
San Carlos, California 94070. Or contact one of the more than
30 Varian/EIMAC Electron Tube and Device Group Sales
Offices throughout the world.

1IviSION

varian
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