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PRICE

NTENNAS
UBOTH

Don’t be misled by o es . . . they are based
on experience, large q ity buying of materials,

great engineering a eient office personnel.
We are happy ha to hold the line on
prices for you. So . .. ay more when you can

get the best for less!

FIVI 2 METER ANTENNAS

QUALI

CUSHCRA
OFFER

FM TWIST

Ten elements horizontal polar
ization for low end coverage and
ten elements vertical polarization
for FM coverage. For OSCAR
buffs we have 144 MHz and 432
MHz models.

4-6-11 ELEMENT YAGIS
The standard of comparison in
VHF-UHF communications, now
cut for FM and vertical polariza-

POWER PACK

The big signal (22 element array)

for 2 meter FM uses two A147-11
yagis with a hornzontal mounting
boom, coaxial harness and all hard
ware

tion. There are models covering
the 450 MHz, 220 MHz and 147
MHz bands. All are rated at 1000
watts with direct 52 ohm feed and
PL-259 connectors

IN STOCK WITH YOUR LOCAL DISTRIBUTOR

@ cushcratt

CORPORATION
621 HAYWARD ST., MANCHESTER, N.H. 03103




The Sensational Atlas-180

SOLID STATE SINGLE SIDEBAND TRANSCEIVER.
180 WATTS P.E.P. INPUT . . . 20, 40, 80 and 160 METER

Illustrated with
optional plug-in Mobile Mount.

-

THE IDEAL MOBILE RIG.

Only 3%z in. high, 9%2 in. wide, 9%2 in. deep . . . Operates directly
from 12-14 volts DC . . . All Solid State Modular Construction,
No transmitter tuning, Built-in speaker. All the necessary
features, power, and performance for only

AC CONSOLE
Illustrated with Atlas-180 plugged in. A handsome desk top station with front
facing speaker and space for adding VOX and other accessories.

Model AR-117 for 117 volts, 50-60 cycles
* Deluxe plug-in Mobile Mount: $44 Mars Crystal Oscillator, Model 10X: $55
* Mobile Antenna Matching Transformer $24

Other accessories to be announced.

AMERICAN MADE AND GUARANTEED BY

_ - Sold only by Atlas dealers. See
‘gn!_!‘-, AI I ‘AS him soon for complete details,
war RADIO INC. or drop us a card and we’'ll be
P B s oy glad to mail you a brochure and

Oceanside Calitorma 92054 dealer list.
73 Herb Johnson W6QKI
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MODEL CX-11... Deluxe Integrated Station

Mo Futiey

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

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

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

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

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

RTTY narrow and wide shift FSK-LSB.

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

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

New six-digit frequency counter utilizing
new 14 inch amber or red LEDs opti-
mized for a non-blinking, stable display.
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ADDITIONAL FEATURES

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

Adjustable IF shift.

Receive or transmit offset tuning.

Push Button spotting.

Adjustable R.F. clipping.

Instantaneous break-in CW,

Built-in Wattmeter,

Built-in noise blanker.

Adjustable R.F. power output.

Pre:IF, adjustable noise blanker.

Now in production at $2600

Distributed by

PAYNE RADIO
BOX 525, SPRINGFIELD, TENNESSEE 37172
Phone (615) 384-5573 — Nights (615) 384-5643

In Sweden contact:
SB COMMUNICATIONS
Palmtorpsvagan 3
S.-640 20 Bjorkvik, Sweden

Phone or Write DON PAYNE, K4ID
for a brochure and a trade on your gear.

Due to our tremendous growth — openings
now available for communications design en-
gineer, engineering aids and technicians.

Complete Parts & Service At The Factory

' S/r1s// orne

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

More Details? CHECK—OFF Page 94
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With more than 50-million hand-held
digital calculators already in the hands
of consumers, and predicted sales of
another 34-million units in 1975, it's
easy to understand why the simple
four-function machines that sold for
nearly $100 only two or three years ago
are now going for $25 or so — less at
large discount outlets. The prices have
been slashed on the more sophisticated
scientific calculators, too, and with each
new model that is introduced the price
of the models it replaces falls still
further. The Hewlett-Packard HP-35
Electronic Slide Rule, for example, orig-
inally sold for $395, but when the more
sophisticated HP-45 appeared the price
was cut to $295. It has since dropped to
$225 with some discount stores selling
it for even less. Similar price cuts {or
larger) have been posted by practically
all the manufacturers.

New integrated circuits which were
on the drawing boards at major semi-
conductor manufacturers in October
and November, 1974, promise a whole
new generation of scientific calculators
will be available within the next few
months. Price and performance break-
throughs in this fast-moving industry
have generally lagged the development
of new calculator chips by only three or
four months, and since several new
circuits are scheduled to appear this
month or next, you can expect to see
newer, smarter electronic slide rules on
the market by early summer. Many of
their features are still closely guarded
secrets, but look for basic scientific
calculators capable of evaluating expres-
sions that include transcendental func-
tions and one or more levels of paren-
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thesis for less — perhaps substantially
less — than $100.

Typical of the new calculator circuits
is the two- or three-chip Senior Scientist
set introduced by MOS Technology in
late 1974 which makes it possible to
build a more powerful non-
programmable hand-held calculator than
any now available. Recently this firm
also introduced single-chip, 28-pin scien-
tific calculater arrays which offer full
scientific functions, algebraic entry, two
parenthesis levels and full feature mem-
ory. Another of the new calculator
chips is the Rockwell Microelectronics
4802, which will go into full production
this month and will be priced at under
$20. It offers, among other things,
degree-radian conversion and factorials.

Programmability, which is now avail-
able only in relatively expensive calcu-
lators such as the Hewlett-Packard
HP-65 ($795) and the Monroe/
Compucorp Beta 326 {$695) should be
available in other pocket-sized calcula-
tors in the $200 to $300 price range
sometime later this year. However,
don’t expect these machines to have the
sophisticated magnetic card reader fea-
tured in the HP-65 — they will probably
require that you key in the program
each time you wish to use it. Future
models will probably overcome that
small detail, and will probably offer
interface with a variety of peripheral
devices such as printers as well, but with
the powerful, multi-function calculators
that are available now at reasonable
prices, can you afford to wait?

Jim Fisk, W1DTY
editor-in-chief



ICOM

Factory - Authorized
NEW PRICE FOR

Com YHF mpg

The Value Packed |C-22

Only $2499

The acceptance of this quality radio by discriminating Hams has reduced manufacturing
and distribution costs, so . . . We at ICOM feel that it is time somebody lowered a price
instead of raising one! For a time we have reduced the price of the fantastic value packed
1C-22, just in time for 1975. Now you can start the New Year with a really good FM trans-
ceiver that comes equipped with five of the most popular frequencies in the country. All of
the features that made this radio a best buy at $289 are still available, the Five Helical
Resonators, 22 Channels with 94 simplex, 94 repeat, 88 repeat, 82 repeat, and 52 simplex
Supplied With The Radio. There is even a plug in the back through which to connect
Touchtone*®, tone burst, PL** and meter the discriminator. Once you have seen it you
will know the ICOM IC-22 is the rig you want. Act now, see your ICOM Dealer TODAY!

*Touchtone is a servicemark of AT&T  **PL is a trademark of MOTORQLA, INC.
Distributed by: |
ICOM WEST, INC. ICOM EAST Div. ACS Inc.

Suite 232 - Bldg. Il Suite 501
300 - 120th Ave. N.E. 13777 N Central Expwy
Bellevue, Wash. 98005 Dallas, Texas, 75231

(206) 454-2470 (214) 235-0479

— Dealerships Available —

More Details? CHECK~OFF Page 94 january 1975 5
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OSCAR 7 LAUNCH WAS PERFECT, and it ended up where it was supposed to be when
it was supposed to be there. Both telemetry beacons are working perfectly, aund
the only hitch is a marked lack of sensitivity in the 2- to 10-meter translator.
The 432-MHz to 2-meter translator, on the other hand, is working much better than
expected —- predictions were that 350 W effective radiated power would be required
for a consistent signal through it, and it's doing so well that a maximum of 80 W
ERP 1s being requested!

A Number of European Stations have been copied in the midwest coming through
the translator from 432, and despite a somewhat narrower than expected bandwidth
(about 80 kHz) the efficiency is quite high. The two-meter beacon is somewhat
lower in frequency than expected -- despite uncertainties from doppler shift, it
appears to be about 145.972 instead of 145.980 MHz.

The Two-To-Ten Meter Translator is a disappointment, so far. It takes a lot
more signal to get into than Oscar 6, and very deep fades are frequent during its
passes. The beacon is very strong, and bandwidth is considerably greater than
the planned 100 kHz (signals as high as 29520 kHz have been copied thru it).

Complete Computed Orbital Data for Oscars 6 and 7 will be available monthly as
an added slip-in sheet to HR Report. Copies of these predictions will be provided
to interested readers upon receipt of an SASE (one SASE for each month).

AMATEURS RESPONSIBLE FOR "CODED' TRANSMISSIONS should have certain information
on file with local FCC offices, according to recently released FCC policy letter.
This includes coded control signals for repeaters or telemetry data from a re-
motely controlled amateur station, for example. The required information must be
filed with the Engineer-In-Charge of the FCC district from which the coded trans-
missions will be made. Compliance of the operators involved is requested at the
"earliest possible convenience.”

CURRENT FCC AMATEUR DOCKETS have as yet received no formal attention from the
commissioners. Each docket requires a good deal of staff work prior to considera-
tion in the form of evaluating the comments and reply comments and incorporating
them into a proposed action. It looks like the first amateur docket to be put
before the commissioners will be 20001, Commemorative Callsigns. Somewhat later
will be 20092, Permitting Extra Class licensees to request specific callsigns.

But then again, both could be held up along with 19658, License fees. Not only
are various pending dockets inter-related, but the possible effects of "restruc-
turing" must also be considered.

RECENT HOT 10-METER CONDITIONS have pointed up the value of beacons as propa-
gation indicators. Gary Hendrickson, W3DTN, has been talking up establishment of
two-meter beacons on some ''little-used” FM simplex channels -- but finding such a
channel nationally would be an almost impossible task.

Consider Adopting a "split-split" channel for this purpose, for example
146.655 or 146,625 MHz. Stock crystals could be pulled on-frequercy in most re-
ceiver circuits, and with a very narrow deviation MCW ID every two or three
minutes, little if any problem would be felt by nearby simplex activity.

Repeater Council and Frequency Coordinator Reactions to the idea are solicited;
some very lnteresting and potentially valuable information could result from a
comprehensive beacon net.

BEHIND-BARS HAM RADIO POSSIBLE, according to a reply by A. Prose Walker to a
question posed by Mid-Oklahoma Repeater Inc. (MORI) officer. Idea behind the
question was that amateur radio could be a powerful rehabilitation tool, both in
prisons and in "halfway house" environments. Position of FCC is that conviction
for a crime —- particularly if radio was not involved -- should not bar one from
holding a license.

VLF BUFFS HAVE AN SWL GROUP -- Long Wave Club of America -- with much useful
info for ham VLF experimenters. Club has a free monthly newsletter, Lowdown, and
club President John Clements also offers a useful list of over 2500 VLF stations
for sale at $2,00, postpald. Contact John Clements, LWCA, 11425 Albers Street
#5, North Hollywood, California 91601.
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You will add a real plus to your SSB
station when you give it complete
160-meter receive and transmit ca-
pability with the exciting new Den-
tron 160 XV Transverter. Just two
simple connections with no modi-
fications and you're on the air.

® 5 watts drive gives 100 watts DC
input.

® Automatic input overload protec-
tion — you can not overload.
3.8 to 4.0 MHz input

EQUALS Matches 50 ohm antenna

Built in 110/220 V 50/60 Hz

supply
’ Dentron 160 AT Antenna Tuner
$59.95 ppd. USA

plus even more!

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

Dentron 160 AT Antenna Tuner
$49.95 ppd. USA

7O/

27587 Edgepark Dr.
North Olmsted, Ohio 44070

Telephone (216) 734-7388

160-meters is fun,
and it’s easy besides
when your equipment
comes from Dentron.

BANKAMERICARD

More Details? CHECK—OFF Page 94 january 1975 7



CHARACTER COUNTER

random access
memory

RTTY message generator

Construction of a
solid-state memory
that replaces the
tape distributor
and reperforator
used in amateur

RTTY stations

This RTTY accessory uses Random-
Access Memory (RAM) ICs in an easy-to-
build, compact package that replaces
both the tape reperforator and trans-
mitting distributor for station call-ups,
CQs or special applications such as RY
generation. It is considerably easier to
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Bert Kelley, K4EEU 2307 South Clark Avenue, Tampa, Florida IR

program than other devices. The message
(data) is entered into four RAM chips
using the station teleprinter keyboard —
it can be recalled instantly at the touch of
a button.

Operation is noiseless and there is, of
course, no tape to handle. The memory
will record (write) from a TD, off the air
or the keyboard of any five-level tele-
printer such as the model 15 or 28. As an
RY generator, line feeds and carriage
returns may be added to prevent end-of-
line pile up, a convenience the usual RY
generator lacks. Although this RTTY
memory is designed to be used with ST-5
or ST-6 demodulators,! flexible input
and output circuits permit use with other
demodulators or simple teletype loops.

Random access memories using mos
technology are available in surplus at
quite reasonable prices. While other chips
are available with large capacity
memories, the 1101, a 256-bit chip, is
selling at $2.56 at time of writing, or one
cent a bit. The effective memory capacity
of 1024 bits is obtained by ORing four



chips together and sequentially entering
and retrieving the RTTY signal. The
output is a regenerated, low-distortion
signal, and playback proceeds smoothly
as operation transfers from chip to chip.

operating principles

Each RTTY character at 60 wpm is
composed of a 22-millisecond start pulse,
five 22-ms coding pulses which determine
the character, and a 31-ms stop pulse.
These seven pulses are converted to TTL
logic levels and serially entered into the
RAMs at bit locations in the memories
determined by the binary status of eight

write mode and cause the memories to
read out an accurately-timed 60-wpm
signal during read.

It is easy to generate the 22-ms inter-
vals, but the odd 31-ms pulse poses a
small problem. One solution is to
generate the stop pulse as two 22-ms
pulses. This will work, but the playback is
slower than standard speed and there are
now eight instead of seven bits to make
up each character, reducing the total
memory capacity. Also, it would not be
possible to record a properly operating
TD because the memory could not keep
up with it.

Layout of the RTTY memory showing printed-circuit board and Minibox chassis. Relay and
power-supply filter capacitors are mounted on piece of perforated board to the right.

address lines. Data transfer is accomplish-
ed by a positive write pulse at the center
of each 22-ms interval. Since a short time
is specified2.3 before the write pulse is
applied after memory address, and be-
cause of marking and spacing bias present
in many signals,* a short write pulse
positioned at the center of each bit is
most immune to these sources of distor-
tion and provides best results.

Most of the ICs in the circuit are used
to generate timing pulses and waveforms
which coincide in time with the input
signal from the keyboard during the

| decided to generate the required
31-ms stop pulse by writing the 11-ms
into the memory with the clock, then
generate an additional 20-ms stop pulse
with a one-shot multivibrator to stop the
clock oscillator. For a character seven bits
long, each 256-bit memory chip has a
capacity of 36-4/7 characters. For
example, a message that exceeds the
capacity of the first memory transfers
into the second memory at the 37th
character by writing the start pulse and
the first three coding bits in the first chip,
and the last two coding bits and stop

january 1975 9
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fig. 1. Schematic diagram for the
1024-bit RTTY memory which
uses random access memory
(RAM) ICs. Additional memory
may be added as discussed in the
test. Note that not all the
connections between 7447 ICs
and the Numitron readouts are
shown here; full details are shown
on PC layout in fig. 7. Since the
tow-current panel lamps (40 mA
at 6 volts or less) may be difficult
to obtain, each of the lamp
circuits may be replaced by the
alternate LED circuit. Sy
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pulse on the second chip. Additional
circuits are provided to control the func-
tions of read, write, stop, start and
repeat. A three-digit character counter
indicates the exact position of the
memory in use.

circuits

A 741 operational amplifier is used in
a versatile input circuit which can be used
with positive/negative or positive-only
keying voltages. This device has high gain
and tolerates unbalanced supply voltages
well. The differential input of the 741
amplifies the difference between the volt-
ages on pins 4 and 5. The main require-
ment is that the input voltage swing
should not exceed the supply voltage in
either direction — the 100k resistor should
be changed as necessary to comply with
this requirement.

The input connections to pins 4 and 5
should be made so that the output of U1
{pin 10) pulls U2 (pin 1) to logic zero
during mark, and logic 1 on space. The
FSK keying voltage of the ST-5/6 swings
both positive and negative (referenced to
ground). Therefore, if the input is connect-
ed to U1 {pin 5) and U1 {pin 4} is ground-
ed, proper drive results at the TTL gate.

Fig. 2A shows pin 4 of U1 biased
above ground so positive-only keying
voltage will result in a negative output at
U1 (pin 10) during mark-hold. An FSK
voltage that is positive during mark-hold
should be connected to the inverting
input of U1 (pin 4) through a voltage
divider. TTL nand gates have built-in
diodes to limit voltage reversals at the
input, and the resistor limits the diode
current.

The RTTY signal is translated to TTL

january 1978 11



(SPACE POSITIVE)

logic levels at U2 (pin 12). The next
section of U2 acts as a gate to prevent
incoming signals from affecting the clock
when in the read mode. When recording
into the memory, both U2 (pin 8) and U2
(pin 4) are high and the incoming start
pulse from the keyboard goes to logic
zero at U2 (pin B), setting the R/S
flip-flop U3. U3 (pin 6} goes to logic 1,
the RTL clock multivibrator U4 imme-
diately starts oscillation at 91 Hz and U5
divides this to a 22-ms square wave which
drives the address counters U19 and U20
through U6 {pin 8).

The negative-going center of the
symmetrical square wave at U5 (pin 12) is
used to generate a positive pulse at U13
{pin 11). The other section of U6 gener-
ates a negative-going pulse (at U6, pin 6)
when UB, pins 1, 2, 4 and 5 are all high at
the same time. This occurs eleven milli-
seconds into the seventh bit, i.e., the stop
pulse. This pulse then triggers U14 (pin

TO V2
PIN

ST3/4 12 mA MAXIMUM
FSN VOLTAGE O

22k

IN4OO4

V] To ouTPUT
OF MEMORY

TO STATION
PRINTER
KEYBOARD
AND LOOP

TO GROUND
OR KEYING
TRANSISTOR
IN TERMINAL
UNIT

mi

TO INPUT
OF MEMORY

TO NORMAL FSK
KEYING CIRCUIT

fig. 2. Circuit in (A) shows how op amp input
circuit can be changed for positive-only keying
voitage such as the ST-3 or ST-4. Printed-circuit
connections to pins 4 and 5 of the 741 are
designed so they can be jumpered for the
desired input configuration. Circuit in (B)
shows how RTTY memory can be connected to
ST-6 terminal unit, or a circuit built for local
loop operation, The input to the memory does
not load the ST-6 and affect the normal FSK
connection at the same point.
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INTERNAL DIODE IN
TTL NAND GATE

AS USED IN ST-6

fig. 3. The top trace shows the single output
pulse at U14, pin 6. The bottom trace shows
the clock signal at U6, pin 8. Morizontal scale is
20 ms per division; vertical scale is 2 volts per
division.

4), the monostable miltivibrator, which
stops the clock by generating a 20-ms
pulse which resets U3. The scope traces
(fig. 3) show the pulse-timing relationship
between the clock, write pulses and the
output of U14.

U13 also genszrates a positive pulse
train during the write mode only (fig. 4).
U19 and U20 generate the binary address
voltages for the RAMs which are applied
to all four memorys. The RAMs are
three-state devices that have a logic, zero,
logic one and a third inactive state which
is maintained as long as there is a logic 1
on the chip select line, pin 16. As each
RAM is addressed at all 256 locations, the
voltage on U20 (pin 11) falls, advancing
ICs U21 and U22 ahead to select the next
memory chip, or activate the End of
Message (EOM) circuit.

The EOM pulse stops playback or
recording, resets the character counter to
000, resets all address counters, and
triggers U14. Pulse lengths from U14 are
determined by the status of the start/stop
latch, and U17 (pin 11) is normally high
during operation so U14 generates the
20-ms pulse. However, U16 (pin 6) goes
high when playback stops and a long stop
pulse is generated because the 33k resis-
tor now sets the timing. This allows
partially entered characters at EOM to
clear the page printer before the new
readout and another start pulse.



fig. 4. Narrow pulses on upper trace are output
at U13, pin 11, during read and write (same

output at U113, pin 6, during write only).
Bottom trace shows clock signal at U6, pin 8.
Horizontal scale is 20 ms per division; vertical
scale is 2 volts per division.

At EOM the sequence is as follows:
generation of a long stop pulse at U14,
momentarily readout stop, then the start
latch is re-triggered by the trailing edge of
the pulse from U14 (pin 6). During read
the clock is gated by the output of U14,
gate U27 is enabled, and the data output
operates the high-speed keying relay. Dur-
ing write, U27 is placed in mark-hold,
keeping the loop closed.

The TTL logic and Numitrons are oper -
ated from the same 5-volt power supply
(fig. 5). The readout voltage is reduced by
using the fixed voltage drop across a
silicon diode since the full 5 volts is not
needed. The LM309K regulator should be
mounted on a heatsink with a small
amount of silicon grease applied to help
heat transfer. Measure the supply voltage
under load and reject the regulator if it
does not supply 4.8 to 5.2 volts. It
appears that some devices sold as LM309Ks
will not meet this test.

Two negative supplies are shown for
the mos devices because the Intel 1101
RAMs | used arrived with a spec sheet
showing -7 volts Vg4, and =10 volts for
V4. The Texas Instruments TMS 1101NC
is similar but requires - 10 volts on both
pins 4 and 8, and the Signetics 2501 calls
for -9 volts. Since you may have differ-
ent devices available, it is a simple matter
to change the power-supply voltage by
installing a different zener diode.

In the process of testing this unit,
memory 1Cs were obtained from different
supply houses. Many were unmarked,
others had different numbers on them.
Results of tests showed most devices
operated better with a single negative

IN4OO!
+16V +5v
s
I LM309K 800 mA
IN40O! o.1 WAKEFIELD
nl 680 - 754
Lt | HEAVSINK
o1 *L 000 uF
: 24y CT 25v
Hz 1A .
VAC
+
Ke) 1000 uF
“Thasv
1A IN40O!
—i6V
IN40O!
C 470 2eNéi2i
Siew —
2N1905
1000 pF ——
N7ae ¥ 2%V -10v
.3V 40 mA
ZENER 2N4121 270
2w
2NI905
fig. 5. Power supply for the 55724
RTTY random access memory. 270
2w

Negative supplies are for the mos
devices (see text).
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+16V

TO FILTERS &

TO LM309K

REGULATOR
INGOO!

2%

Sl

TO FILTERS &
fig. 6. Adding a storage
battery to the power

NEGATIVE
S REGULATOR
3 IN4OOI
supply to prevent loss

of programming due to momentary power loss.

supply voltage of from -7 to -10 volts
for both V4 and Vg4gq. It also indicated
the advisability of using IC sockets for
U23, U24, U25 and U26 (installed after
the photographs were taken}.

The power-supply filters and keying
relay are mounted on perforated circuit
board. The relay used in this model is a
CP Clare HGSM 1023, a high-speed,
mercury-wetted, bistable, single-coil re-
lay. It has a low power requirement and
operates by reversing the current through
the coil. If this relay cannot be obtained,
the Clare HGS 5006 or P&B JMF 5080
appear to be suitable substitutes. U27
could also drive a high-voltage transistor
such as the HEP244 to key a loop
directly or to operate a higher voltage,
fast acting, mercury-wetted relay.

The device requires so little power that
it is practical to leave it on continuously
and retain, indefinitely, anything pro-
grammed into the memory. Fig. 6 shows
how two small storage batteries will make
the RAMs immune to momentary loss of
power. The resistors are selected to keep
the batteries on trickle charge. When ac
power fails the diodes bypass the resistor
and immediately assume the load.

construction

Most of the construction work is already
*A plated, undrilled, epoxy-glass printed-circuit
board with enlarged assembly photograph is

available from the author for $10, postpaid in
the United States and Canada.
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done for you if you purchase the circuit
board,” A layout is given in fig. 7 for
those readers interested in making their
own etched boards.5 A photo shows
jfumpers required but does not show those
located under U7, U8, or U9 — check
before installing the 1Cs. Parts values and
all IC numbers are screened on the
5%x8-inch (14x20.3-cm) circuit board
where space will permit. The assembled
board is mounted on spacers in a
12x7x4-inch (30.5x17.8x10.2-cm} Mini-
box. The end-of-message switch, push-
buttons and toggle switches are small
imports available from Lafayette or
similar sources. Panel !amps should be
low current, 40 mA or less at 6 volts, to
stay within the rating of the 7406.

The installation of the mos RAMs
should be saved for last since, like mos-
fets, they can be damaged by static
voitages.6 One manufacturer recommends
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tig. 7. PC layout (shown hailf size) for the
RTTY memory is designed for DIP-packaged
1Cs. Numitron readouts plug into CJ9PCBI1
sockets which are soldered to the circuit board.



grounding the soldering iron and advises
against bending leads close to the IC
package. The possibility of damage is
reduced considerably if sockets are used
and all power-supply voltages checked
before connecting the board.

checkout

When the unit is turned on, the read or
write pushbuttons should set the charac-
ter readout to 000, and the teletype
machine should not run open since U27
(pin 12) should be at logic one, or
mark-hold. It may be necessary to re-
verse the coil leads of the relay. Start the
memory in the read mode and set the
period of the square wave at U19 (pin 14)
to 22 milliseconds and confirm that the
stop pulse at U14 (pin 6) is 20-ms long.
The character counter should be operat-
ing and the printer will print garble, if
turned on.

11153194

™

(22 LA}

Component layout of the printed-circuit board.
Most capacitors are low-voltage tantalum units.
Numitron readout tubes are plugged into sock-
ets. Printed-circuit layout is shown in fig. 7.

With the input of the memory connec-
ted to a suitable FSK or keyboard
output, type a short test into the unit and
test the playback. The character counter
should follow both the entry of the test
into the memory on write, and the
playback. If all is well, perfect playback
will result. However, it’s likely that there
will be some small problems.

It is important that the clock be
operating at the right speed. If the device
prints a few errors, this should be
checked. Note where consistent errors
occur in the print, if at the same position.
This may be caused by a defective
memory chip. It is not unusual for a
low-priced surplus memory to have two
or three defective cells out of the possible
256. These will cause substitution of a
different letter from the one entered in
the write mode. A five-level coding chart
can be used to determine what is happen-
ing, for those interested. A faster and
more practical solution is to plug in a
spare memory chip. Also, don’t overlook
the possibility of a defective input signal
from a noisy printer keyboard.

general

Construction cost should be about
$80. This can be reduced, at some loss in
operating convenience, by omitting the
character counter. The memory capacity
can be more than doubled by adding five
more RAM chips on an external board,
running parallel address lines, and using the
spare outputs of U22 for chip select lines.
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low-cost

printed-circuit boards

A simple technique
for building

low-cost
printed-circuit boards
for your homebrew

amateur equipment

Many older amateurs and a surprising
number of beginners are reluctant to try
building their own printed-circuit boards.
Many feel that PC boards are too inflexi-
ble to permit circuit changes or the cost
of materials and eguipment is high.
Others think PC board layouts require
special knowledge, skills and equipment.

Let’s consider the first charge: Inflexi-
bility. If you make a complete receiver
layout on one board it will certainly be
inflexible! Look at fig. 1. That curious
mess is actually a pretty hot 20-meter
receiver. Notice that it consists of a
number of small modules. Most impor-
tant, it will perform beautifully just as
illustrated. In short, stop thinking in
terms of wiring components together, and
think about wiring complete stages to-
gether.

With this technique you can build
progressively, and need not invest in
high-cost items such as crystal-lattice
filters until you are satisfied that per-
formance is what you desire. Obviously,
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this is a good way to avoid mistakes in
planning chassis layouts. With a complete
receiver running on the bench you will be
able to envision layouts that will elimin-
ate the need for conventional chassis
design.

An example of this is shown in fig. 2.
This ssb receiver was originally built as in
fig. 1. Instead of buying an expensive
enclosure, it was housed, as shown, in
bent-up aluminum scrap with a steel
wraparound. When | find a reliable and
stable circuit and layout, | usually etch a
number of boards “‘for stock.” This re-
sults in terrific time savings later. For
example, | wanted to experiment with a
variation of the KY crystal filter which is
popular in Europe but had no receiver to
match the available crystals. With all but
one board in stock it took only two eve-
nings to build the receiver shown in fig. 1.

With this building technique, if you
don’t need the receiver, or tire of it and
want to make something more sophisti-
cated, your loss is zero. Simply dis-
connect the boards and put them away,
intact, for the next project. Another
advantage is this: Many circuit boards can
be designed as multipurpose boards. Cer-
tain transistors and ICs, for example, can
be arranged as rf and i-f amplifiers,
mixers, product detectors or audio ampli-
fiers. As will be shown later, the circuit
board can also be devised to accommo-
date quite a variety of circuit variations
and component selections.

Is the cost really high? The best
circuit-board material is the relatively
expensive G-10 fiberglass-epoxy material.
This runs about $2.00 per square foot
(929 square cm) from surplus houses such
as Jefftronics, Meshna and others. The
“universal’’ circuit board which | use



(described later) requires 2.35 square
inches (15.2 square cm) of material. With
the G10 material at 1.4 cents per square
inch (6.5 square cm) the universal board
will cost 3.4 cents. At that price it hardly
pays to economize by using the less
expensive phenolic board.

etching gircuit boards

The etching supplies and equipment
you will need are shown in fig. 3. The
two-pound coffee can houses a 40-watt
light bulb. This is a heater for the

prepared solution for your initial work. It
will give you a feel for the proper mixture
and proper etching action. Two widely
available sources include Radio Shack and
any dealer handling the popular GC (Gen-
eral Cement) line of radio and TV service
products.

The GC etchant is about the highest
priced at six fluid ounces (177 cc) for
$1.20, so let's use it as an example. That
bottle will etch about 100 square inches
(645 square cm) of copper. The universal
board to be described requires only 0.85

fig. 1. Twenty-meter receiver built with low-cost printed-circuit boards. Careful attention to circuit
design provides high performance, even in this haywire condition (see text).

etchant, and a stand to hold the plastic
cereal bowl firmly while etching. Etch-
ants are.very corrosive, so a spill can be
messy. The household cleanser is needed
for scrubbing boards, and the masking
tape is about the cheapest and most
convenient resist available. The plastic
funnel is used to pour the etchant back
into its container.

All of your etchant-handling equip-
ment should be plastic. If you have had
little or no etching experience, buy a

square inches (5.5 square cm) of the total
2.36 square inches (15.2 square cm) to be
etched away. This is typical. Including
waste it comes to about one-third the
total board area. Thus, the little bottle
will actually handle about 300 square
inches (1935 square cm) of board mate-
rial, or about 0.4 cent per square inch
(6.45 square cm). The universal board
will require about 1-cent to etch, making
total board cost about 5 cents. This is
pretty inexpensive for an entire stage.
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Be sure to select ferric chloride for
your etchant. Ammonium persulphate is
also available. It works well with photo-
resist techniques, but with our cheap
masking-tape resist, it will do a ragged
job, tending to etch under the masking
tape. Ferric chloride will do a clean, neat
job everytime — even with an old, loaded
solution.

fig. 2. Packaged single-
sideband receiver using
the components shown
in fig. 1. N LA

Two items not shown in the photo-
graph are the drills you will need, and a
pad of cross-ruled paper or graph paper
(available in most discount stores). The
drills most needed are numbers 60 and
54. If you are in an area where numbered
drills are not available, you can use
1/32-inch (0.8-mm) and 3/64-inch
(1.2-mm) drills. If possible, use industrial
quality drills. Cost is about a dime more,
but the life of the drills is often twice or
three times that of discount store grades.
If you have a choice, use high speed steel
instead of high carbon. Many of the
imported drills are just case-hardened,
cold-rolled steel, poorly formed, and a
poor investment.

The cross-ruled paper is a great help in
making up layouts, and for maintaining a
permanent record of your boards. From
the foregoing it is obvious that the cost of
materials and equipment is small.

circuits
As you will see, the layout work and
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board production is more a matter of
common sense than specialized skills or
knowledge. | usually start with a schem-
atic of a board, and try to include any
expected variations to make the board fit
different components and circuit varia-
tions. For the sample board | will use
four circuits that are similar. All use a
low-cost dual-gate, gate-protected mosfet.

i e Y RN

These devices aren’t as fussy as the older
non-protected mosfets and can be handled
as easily as conventional transistors.

Fig. 4 shows the circuit for a mixer
stage. This circuit is shown connected to
a hot tank circuit where you must isolate
the +12 volt supply from the gate. Where
the tank circuit is at ground potential, C1
and R1 are unnecessary. The output is
tuned with a small compression trimmer
capacitor. Two types of output coupling
are also shown. For convenience | usually
use miniature coax (RG-174/U) to bring
the vfo signal to the mixer board.

Notice that the +12 volt line is de-
coupled with R4, C5 and C6. This extra
precaution results in greater stability, and
is one of the things that provides stability
in a haywire mess like that in fig. 1.

The circuit of fig. 5 can be used as an
rf or i-f stage. Due to the extremely high
gate impedance, feedback can be trouble-
some when high-Q tuned circuits are
used. An i-f amplifier usually depends on
the first filter for its selectivity so you



can afford to swamp the input with a
2200- or 2700-ohm resistor. This will
make a completely stable system.

The receiver in fig. 2 uses two of these
stages. The first is swamped with the
filter terminating resistor, the second
stage with 2200 ohms — the two stages
become very docile. As an rf amplifier the
circuit will require careful shielding of
input and output circuits. By reducing
the value of C5 and adding a "gimmick"
capacitor or small adjustable capacitance
between the junction of C5, R4 and L2
to gate 1 you can include neutralization
with the same layout. Agc or mvc can be
included as shown. Limit this voltage to
*4 volts on gate 2. Maximum gain re-
quires about +4 volts from gate 2 to the
source.

Fig. 5 includes another form of output
circuit. The slug-tuned coil can bea TV
i-f coil rewound for your frequency. For
this service you must provide space to
drill a 5/16-inch (8-mm) hole to mount
the coil. If you don't need a low-
impedance output, capacitor C9 can be
connected across the coil and C10 can be
eliminated.

Fig. 6 shows the circuit as a high-gain
product detector. This circuit has good
dynamic range and a microvolt input will
deliver about a millivolt output. Notice
that this circuit is identical to fig. 4
except for the details of the output
circuit. The output transformer is a regu-

fig. 3. Etching supplies and equipment you
need for making your own low-cost printed-
circuit boards.

lar Radio Shack item. The 500-ohm
output is convenient if you go into a
low-pass audio filter built from 88-mH
toroids, as it provides a good impedance
match.

Notice the volume control hookup. If
the volume control is located remotely it
is not desirable to ground the low side of
the control to the chassis at the remote

C1 a0841

fig. 4. Mosfet mixer stage designed for printed-
circuit use.

point. This can lead to ground loops.
Instead, carry the ground to the control
with the shield of the miniature coax, and
from the control to the next stage on the
shield of that same piece of coax. This
ground loop problem is very easy to
control in a modular setup like this. You
can mount the boards on pieces of
bakelite or plastic when necessary and
have full control of the ground situation
without any radical rebuild.

Notice that the output is bypassed for
both rf and audio (C5 and C10). Also
notice C9. This capacitor can roll off the
high-frequency audio components. That
little transformer is quite efficient out to
70 kHz or more, and there is no need for
response above about 2.5 kHz. In fact, if
you use a 0.05-uF capacitor at C9, you
will have a definite peak around 1 kHz
that is helpful for CW work, but still
results in useable ssb performance. Again,
the bfo voltage is brought in with RG-
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174/U coax. With a high-gain i-f strip,
it may be helpful to locate the bfo well
away from the strip — or shield it.

The receiver in fig. 1 shows some i-f
overload, but by tucking the bfo module
behind the speaker, operation is com-
pletely satisfactory. Slightly more gain
will result if C2 is paralleled with an

40841

AGC OR MVC

+4V MAX
MVC > +i2v
RS R6
In - 100K

f{:
””F%g,

+/2v -

fig. S. This circuit can be used as an rf or i-f
amplifier and uses same printed-circuit layout
as the circuit of fig. 4.

audio bypass capacitor, although it might
be more worthwhile to go to a Motorola
MC1550 (HEP 590) or RCA 3028 IC.
They will deliver considerably greater
gain if you need it.

The circuit in fig. 6 can also be used as
a synchrodyne detector. Tune L1 to the
operating frequency, feed in a vfo signal
at the operating frequency, add an audio
filter to the output and use a high-gain
audio amplifier. You now have a simple,
direct-conversion receiver.

Fig. 7 shows the circuit for a
grounded-gate rf stage. Note that gate 2
must still be biased to +4 volts for full
gain. You can feed gate 2 from the agc
line if desired. This stage is very stable
without much shielding.

board layout

If you can tay out a single circuit
board to accommodate these four circuits
you will have a really useful board! Fig. 8
is the result. The simple square layout
makes it easy to cut out. Notice the fat
ground bus. This is a big help in achieving
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stability in rf equipment. In my layouts |
usually make any unused board space a
part of the ground bus, rather than etch it
away. You save etchant and gain stability.

Circle B is the location for a 5/16-inch
{8-mm) hole for TV-type slug-tuned coils,
or a 3/8-inch (9.5-mm) hole to clear the
mounting tabs on compression trimmers.
If you allow the tabs to protrude through
the board at this point, it’s advisable to
scrape away the copper foil so the tabs
are not grounded. Just a tiny chamfer is
sufficient,

Locations A and C are for the leads of
compression trimmers. These are usually
25/32-inch (20-mm) apart. By relocating
A and C to the right so their center line
lies 9/16-inch (14-mm) from the right
edge of the board instead of 3/4 inch (19
mm), and drilling them 7/8-inch (22-mm)
apart instead of 25/32 inch {20 mm) you
can accommodate the small surplus Erie
ceramic trimmers. If you make up boards
in advance these holes can be left un-
drilled so that the board can fit any
combination of output parts later.

Fig. 9 shows the mounting of the little
Radio Shack transformers. The mounting
tabs are pushed through the holes and
bent over. It's best to solder one or both
tabs to the ground foil. This will result in
a quieter circuit. Use 4-40 screws to
mount the boards. Spacers can be
scrounged from broken rotary switches,
switching TV tuners, 1/4-inch (6.5-mm)
OD steel or copper tubing, etc. Keep the
input and output sections apart when
laying out the boards. If you lay out a

2% RGi7asy
L5 RGITAN
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fig. 6. High-gain product detector. Except for
the output this circuit is identical to fig. 4.



multi-stage board, don't use a U-shaped
layout! This is asking for trouble. Keep
the circuit in a straight line from input to
output.

It's best first to plan your layout on
the cross-ruted paper. Have typical parts
available so you can allow for correct
clearances. Once you have your final
plan, keep the drawing for future refer-
ence. You would be amazed how fast you
can forget what a particular board is used
for, or where a particular part mounts. |
keep a copy of the board, layout, sche-
matics, and notes on performance or
unusual characteristics together in a
loose-leaf binder. That was one reason |
could build a complete receiver in a
couple of evenings.

When working with the TO-5 can
integrated circuits, it is desirable to
mount them for removal without damage.
Fig. 10 shows a method | use. Drill a 7/16-
inch (11-mm} hole through the board,
bend the leads as shown, and the IC
can be soldered in and removed rapidly
without damage.

circuit board fabrication

Now let's get to the actual board
work. First, cut the board to size. A fine
tooth hacksaw is best. File the edges
smooth. Now thoroughly clean the
copper side. Copper cleaner, other house-
hold cleansers or steel wool are ali
effective. It is very important to prevent
fingerprints on the cleaned board surface.
Often the film from a fingerprint seriously
retards etching.

Next, cover the copper foil with mask-
ing tape. Choose a width of tape that will
completely cover the board, if possible.
Where tape is lapped, etchant often
creeps under the tape. Press the tape
down thoroughly all over the board.
Draw the complete layout on the masking
tape using a soft pencil. Be sure to
indicate points to be drilled (I draw a tiny
cross at these points). Cut through the
tape with a very sharp jack-knife or
X-acto modelmakers’ blade. Peel the tape
off from areas to be etched. Here, too,
avoid getting your fingers on the exposed
copper. Finally, when all the areas to be

etched are exposed, again firmly press
down the remaining tape with a clean
pencil eraser.

Now, place the board in the cereal
bowl, foil side up, and pour in enough
etchant to cover the board to a depth of
1/4 inch (6.5 mm) or more. Place the
bowl on your “heater” and relax. After

-2v +

fig. 7. Grounded-gate rf stage,

about five minutes lift one end of the
board out of the etchant using the plastic
stick. As you lift it, you will see a dirty,
dark residue draining from the board. Lift
the end of the board in and out of the
solution several more times to flush away
this spent etchant, then lean back for
several minutes more. Again flush away
the loaded etchant. In about 20 minutes
the board should be completely etched.
You can now remove the board from
the etchant, rinse it in water (preferably
not in your wifes’ stationary tubs because
this stuff stains badly). If you object to
stained fingers, or have sensitive skin, use
a plastic glove to handle the board.
Carefully check the board to make
sure it is completely etched. If not, dump
it back into the etchant. When it is
completely etched, rinse it in water and
damp-dry it with a2 clean cloth. Before
removing the tape, drill the holes. Now
you can peel off the tape and thoroughly
clean the board with household cleanser
to remove any vestige of etchant. If you
are sloppy in this respect, a slight residue
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of etchant can attack electronic compo-
nents later.

Be very careful when handling the
etchant! A tiny drop on a good tool will
cause the tool to rust almost before you
can blink your eyes! An accidental spill
on the workbench will create an area that
is saturated with etchant, and any tool or
part that you leave on that area will be
attacked — even months later! | use a
little homemade stool in the middle of
the basement floor for etching. When
etching is completed, don’t throw away
the solution. Return it to its bottle. Use a
plastic funnel.

After etching many boards you will
notice that the etchant seems to be
thicker, and it will be difficult to see the
flushing action as you lift one end of the
board. You may suspect the etchant is no
longer usable, but a certain amount of
water is vaporized as you heat the solu-
tion so if this condition appears, gingerly
add water — usually a very small amount
is necessary — to restore the solution to
its original state. You will again be able to
see the flushing action clearly, and etch-
ing speed will be better.

As you use your original bottle you
will develop a good feel for proper
consistency and etching action. Finally
you'll reach a point where a properly
thinned solution requires 45 minutes to
an hour to do one board. Your masking
tape will be badly discolored and it will
be very difficult to see your drill location
marks. By now you will be a pro with the
stuff. You can buy the ferric chloride
powder much cheaper, dissolve it in
water, and be sure of your mix. Don’t be
surprised if you find others who are
willing to pay for your services. Take the
time to learn to do a craftsmanlike job
and if your radio budget is low, you can
probably stretch it a long way by doing
circuit boards for other amateurs.

drilling boards

The drills for circuit boards are very
small, but can be used in any kind of a
drill motor. | have successfully used
inexpensive hand drills (the eggbeater
kind). If you buy one, take a 1/32-inch
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fig. 8. Printed-circuit layout which will accom-
modate the circuits of fig. 4, 5, 6 or 7.
Mounting of the transformer for the product
detector is shown in fig. 9.

(0.8-mm) or number-60 drill along to be
sure that the chuck will close on a drill
this small. Select one that turns smooth-
ly. A drop of oil on the gears and bearings
often does wonders. When using such a
drill, chuck it so only a short section
protrudes from the chuck. Rotate the
chuck smoothly and evenly, and don't try
to rush the job or you’ll break the drill.

If you use a drill motor, it is best to
use fairly slow speeds. It may be worth-
while to make up an SCR speed control.
Again, allow as little as possible of the
drill to protrude from the chuck. Of
course, if you have a drill press, there is
very little trouble. When drilling circuit
boards, however, you will find that drills
do not last as long as they do when

fig. 9. Method of mounting the product-
detector output transformer on the universal
printed-circuit board.



drilling steel. Fiberglass and phenolics are
both abrasive materials. You may get
only 100 holes with good grade drills,
then the drill begins to turn up an
excessive burr (see fig. 11). This makes
soldering difficult because the solder
doesn’t want to climb the burr. Also,
when a drill gets to that stage, it will
often wobble as it cuts, producing an
oversize hole.

If you want to take a whack at this
sort of construction, but are unsure about
your success, and you want to cut parts
cost, don‘t averlook scrap TVs, radios,
surplus computer boards, etc. Usually
nothing more than an chmmeter check is

TO-5 IC

=

fig. 10. This method of mounting TO-5 pack-
aged 1Cs allows them to be removed from the
circuit board without damage.

necessary. With this type of construction
you can use components with very short
leads. The receiver in fig. T was built with
almost all scrounged parts and represents
a total cost of about $7.00.

soldering

Your soldering techniques are very
important for good PC board work. The
economical Ungar soldering iron with a
37- to 47-watt heating element and 1/8-
inch (3-mm) wedge-shaped tip is a good
combination. An SCR controller or
Variac can be used to regulate the heat.
For smaller foil areas you can cut the
voltage back to about 70 volts, but for
large foil areas the iron will require full
voltage. Use small diameter solder. Either
0.032-inch or 0.040-inch (about 1 mm) is
satisfactory.

Clean the leads of the components
before mounting them through the board
holes and place the tip of the soldering
iron against both the board and lead as

shown in fig. 12, Feed a little solder to
the same junction to set up a thermal
path from the soldering iron to both lead
and foil. Then wipe the solder in a circle
around the junction. The solder should
creep out evenly all around and form a
nice fillet as shown in fig. 13A. If you get
a lumpy joint as shown in fig. 13B it
could be due to lack of heat, dirty board
or lead, dirty iron, excessive solder, or a
combination of these items. [t may or
may not be a good joint.

On large copper areas the heat is
dissipated so fast that it might require a
heavier iron. As soon as the joint is made,
wipe the tip of the iron on a damp rag or
sponge. Clean the soldered joint with
isopropyl alcohol (the discount drugstore
variety is ok). The flux residue will
absorb moisture and form flux bridges
between adjacent foil strips. The alcobol
will leave a whitish film which can be
removed later by washing the completed
board with plain soap and water.

For cleaning the boards | use the
inexpensive acid brushes obtainable from
good hardware stores. | cut the bristle
length in half to stiffen the brush. If your
hardware store doesn’t stock these
brushes, try your local sheetmetal shop.
They are a common tinsmith's tool for
brushing flux onto a joint.

The foregoing instructions may sound
tedious and unnecessary, but you will
soon find that they do not take any great
deal of time, and the results are worth the
effort. A dirty soldering iron and a dirty
lead will require many seconds of heating
to get a satisfactory joint. Often the first
impuise is to feed in more solder. The end
result is, commonly, solder so overheated
it crystallizes into a grayish mass, may

COPPER

T //A m
\CIRCUIT BOARD MATERIAL

fig. 11. When drilling printed-circuit boards, a
dull bit will produce an excessive burr as shown
here.
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COPPER

iz

COMPONENT

fig. 12. When soldering components to a
printed-circuit board place the tip of the
soldering iron between the component lead
and the copper foil.

not be bonded to the lead, and a copper
foil strip so overheated it peels off the
board. Follow the four main rules and
save trouble:

1. Absolutely clean board, no fingerprints.

2. Keep the soldering-iron tip clean.

3. Use the right heat to get a nice fillet on
your soldered joints with little solder
buildup.

4. Clean the finished joint.

Incidentally, too little or too much
heat will produce a grayish, porous solder
joint. A proper joint is shiny. If you want
to clean up a lumpy joint, you can wick

SOLDER FILLET

g

COMPONENT LEAD

CORRECT

SOLDER LUMP

N
AN
k——COMPONENT LEAD

INCORRECT

fig. 13. A properly soldered component lead
will produce a smooth, shiny fillet around the
lead as shown in (A). A lumpy, gray biob as in
(B) is usually a poor electrical joint.
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the solder nicely as follows: Mix a solu-
tion of rosin and alcohol. Dip the end of
a small diameter shield braid {about 1/8
inch or 3 mm) into the flux. Lay this
fluxed braid on the joint and place a
clean, hot soldering iron on top of the
braid — the excess solder is sucked up
into the braid. This solder wick is abtain-
able in rolls of untinned braid saturated
in flux, but you can find lengths of
suitable braid in shielded leads to phono-
graph pickups, on volume controls of
some TV sets, etc.

Do not try to use the so-called non-
corrosive soldering pastes! Their flux
residues are difficult to get rid of. A tiny
quantity in a lead hole can become an
insidious time bomb.

Those of you who started in radio
along with me — way back when — re-

fig. 14. Proper method

of wrapping a component lead around a terminal.

member the old cardinal rule was: First
make a rigid mechanical connection and
then solder a joint. lLeads were tightly
wrapped round and round a terminal
before soldering. Many fellows applied
plenty of solder for extra strength —
particularly men who worked in the
marine or mobile services. Then came the
space and missile age, and the need for
extreme reliability in soldered connec-
tions. The extreme vibration and G forces
soon proved the old ways were inade-
guate. For high-reliability work you are
forbidden to wrap a wire completely
around a terminal. You do it as shown in
fig. 14 and use a gimmick like an alligator
clip on a rubber band to hold the wire
secure against movement until the solder
cools. You use only enough solder to
form a fillet, and the lay of the strands of
wire show clearly above the filiet.

Of greatest importance is the appear-
ance of the solder. It must be shiny,
indicating correct heat and no movement
of the wire while cooling. This insures
maximum strength in the joint, and low-



est resistance. With excess solder, an
inspector can't be sure of the quality of
bond to the strands of wire, so you wick
it, clean it and do it over again. | don't
mean to imply that you should produce
aerospace quality boards, | merely want
to stress the cleanliness requirements. By
following those four little steps you will
find it easy to get the one feature you do
want: Shiny solder joints. Solid-state
devices are relatively high-current, low-
voltage devices. A poor solder joint is
more likely to be troublesome under
those conditions.

And don’t give up the ship because
your eyes aren’t what they used to be. |
just finished a one vyear stint on an
experimental spacecraft, and the stalwarts
on that job were all in their fifties,
members of the bifocal crowd, and | had

O

24v

H7vAC 0.5 AMP

DIODES 1AMP, 50 PIV

c [
/]?ooo,,r 500uF
J By | 2sv

circuit feeding a simple capacitance-
multiplier circuit. The resuit is a fair
degree of regulation and very low ripple.
A supplementary benefit is that the pre-
regulator will provide considerable
immunity from power-line transients and
voltage variations.

For checking vfo drift you need a
supply which is stable with respect to
power-line variations. This circuit will
provide 12 volts at about 300 mA, with
some voltage droop at loads over 300
mA. The circuit can be simplified by
eliminating the pre-regulator (C2, R1,
CR1) and changing R2 to 470 ohms, 2
watts. Since the transistor will be dissi-
pating about 3.5 watts it can be mounted
on the chassis to provide a heatsink. The
zener, CR1, will dissipate about 6 watts
under no-load conditions so it should also

fig. 15. Regulated power supply with low ripple voltage suitable for many solid-state circuits.

been away from Hi-Rel work for many
years.

Now for a few tips: Install your
semiconductors /ast. That way they are
heated only once. Don’t be afraid to leave
full-length leads on the transistors on the
universal board. It won't degrade per-
formance, and until you are used to PC
board work it will help you avoid over-
heating transistors.

If your station is close to the seacoast
you may want to protect your boards
from salt-air corrosion. Mask the edges of
the board and spray the foil side with
clear acrylic.

Finally, use a regulated power supply
with low ripple voltage. If you have a
junkbox full of surplus semiconductors,
the power supply in fig. 15 will be quite
adequate. Basically it is a pre-regulator

be mounted on a heatsink capable of
dissipating this kind of power. Scrap car
radios often can be a source of such
heatsinks. If your junkbox doesn’t con-
tain the transistors and zener diodes, it
may be more economical, simpler and less
bulky to purchase a three-terminal
voltage regulator for 12 volts.

conclusion

Although | still build a fair amount of
vacuum-tube gear, | find solid state a
great deal more fun. | have never been
able to obtain such high performance as
easily in homebrew gear. Construction
today is less a machine-shop job and more
of acard table variety of work. | hope these
notes will help you, too, to have the pleas-
ure I've found in this field of tinkering.

ham radio
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automatic
azimuth/elevation

antenna control

for satellite
communications

How to build
an automatic
az-el antenna

control system

Anyone who has operated through
Oscar 6 using a directional receive an-
tenna is aware of the difficulties in-
volved in spotting the transmitter, con-
ducting a coherent conversation,
keeping the log and orienting the an-
tenna. This article shows how to elimi-
nate one of these problems, antenna
orientation.
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The array used here consists of two
3-element, 10-meter receive antennas
and two 2-element, 2-meter transmit
antennas, all on the same boom. The
10-meter antenna beamwidth is about
60 degrees so alignment, while not
critical, has to be readjusted numerous
times on any pass of the satellite. This
procedure became tiresome, and finally
resulted in the design and construction
of the automatic azimuth-elevation
rotor control system described here. A
block diagram of the system is shown in
fig. 1.

This particular rotor control was
designed to handle a CDE TR-44 azi-
muth rotator and an Alliance C-225
elevation rotator. However, any antenna
rotators with position-sensing pots can
be adapted for use. Basically, the system
consists of a cassette tape recorder
playing pre-recorded digital information
into the rotor control where it is decoded
and loaded into two shift registers. The
register output is then converted into
two analog signals which are propor-



tional to the desired antenna azimuth
and elevation. The desired position
signal is compared with actual rotor
position, and if the error is excessive,
the rotators are driven to null this error.
Manual operation of either rotator is
still possible by use of the mode switch
and position metering.

pre-recorded information

Approximately every two minutes,
every minute for close passes, a ten-bit

position correction. A typical tape
format is given in fig. 2. Bit spacing is
not critical, but should be no faster than
five times that shown.

At least two external audio oscil-
lators are required to record the tapes.
The circuit used to control the audio
signal generators is shown in fig. 3.
Presently, due to operating schedule
limitations of QOscar 6, only South to
North passes are available. Conse-
quently, five cassettes, 30 minutes on

TONE SHIFT
CASSETTE
|~ o——«| oecover REGISTER
RECORDER 16, ) (FiG. 5)
POWER 0-T0-A D-10-A
SUPPLY AZIMUTH ELEVATION
(FIG. 11) (F1G. 5) 116, 5)
METER
p——— CIRCUIT
START (F16. 9)
CURRENT
SOQURCE
(F16. 7)
MOTOR srop NULL ERROR AZIMUTH
CONTROL OETECTOR SENSE ROTATOR
(F1G6.10) (FIG. 8) (FIG. 8) (TR~44)
1 owecrion
CURRENT
DIRECTION SOURCE
(F16.7)
MOTOR NULL ERROR ELEVATION
Lal conrro STOP DETECTOR SENSE ROTATOR
(F16. 10) (FiG. 8) (F16 8) (c-225)

fig. 1. System block diagram of an automatic azimuth/elevation control system

designed for satellite communications.

binary word is fed to the rotor control.
A zero is represented by a 1585-Hz
tone, a one by the absence of this tone.
A shift signal is also required, and the
presence of a 228-Hz tone is used for
this purpose. Six bits have been allowed
for azimuth information and four bits
for elevation. Thus, the minimum
change in antenna position is six degrees
about either axis. Following each word
is a 700-Hz tone which initiates rotator

each side, provide sufficient alignment
accuracy for any useable pass from my
station.

control circuit

The interface between the tape
recorder and the TTL logic circuitry is
shown in fig. 4. The peak frequency of
each selective amplifier is shown on the
schematic. Since close-tolerance com-
ponents are not used, your frequencies
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AZIMUTH t 00 0O0C0 6
(o2 I A 360
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ELEVATION 00 6
o

Q
!
1

-~ oo

fig. 2. Tape format for cassette tapes used to
control the automatic az/el system. A zero is
represented by a 1585-Hz tone, a one by
absence of this tone. A 228-Hz tone is used to
shift the digital information from the shift
registers into the D-to-A converters, and a
700-Hz tone initiates rotator position correc-
tion. A tone encoder for encoding the cassette
tapes is shown in fig, 3.

may be somewhat different. As a result,
it is best to build and test at least this
part of the rotor control before record-
ing the program tapes. There is one half

AUDIO 15K
228 O— AAA/

Q2
MPS5172

27k
+i5v

CODE KEY
18k

of a 558 op amp left over which, if you
wish, can be used as an audio input
buffer. All three of the amplifier-drivers
produce a negative-going pulse when the
appropriate tone is applied.

The shift registers and digital- to-
analog converters are shown in fig.
5. The unmarked resistors must be
hand picked to insure not their ab-
solute value, but their relative value.
The condition to be met for the ele-
vation D-to-A converter is that: R2 =
2R1, R3=4R1 and R4 = 8R1 where R1
is approximately 4700 ohms. Similarly,
for the azimuth D-to-A converter: R6 =
2R5, R7 = 4R5, R8 = 8R5, R9 = 16R5
and R10 = 32R5 where R5 is approxi-
mately 3300 ohms. The selection of
parts to meet these conditions is done
with the aid of the test circuit shown in
fig. 6. The 7496 ICs shown in fig. 5 are
unplugged, and the leads indicated in
the test circuit are patched to the 7496
sockets. Next turn both ramp minimum
pots to zero, and the ramp size pots to
mid-range. An oscilloscope is then con-
nected to first one and then the other
desired position outputs. The observed
stepped ramp is adjusted for linearity by
changing resistors R1 through R4 for

4 3 2 '
T .]L = T
|
—s
+ee
~Vee
l__ .
ps ] N
5 6 7 8

558
TOP VIEW

fig. 3. Tone encoder for encoding the cassette tapes required for the automatic az/el system. Tape

format Is shown in fig. 2.
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the elevation ramp and R5 through R10
for the azimuth ramp. After linearity is
established, the ramp size pots are ad-
justed for an elevation ramp size of 1.25
volt peak-to-peak, and for an azimuth
ramp size of 5.25 volts peak-to-peak.
The ramp minimum pots will be ad-
justed later.

Two identical current sources are
used in the system, one for each rotator

15k 15K

{ pf
; 33k
AUDIO FROM

resistor and adjust the current pot for
10 mA output current. Open the short
across the load resistor and adjust the
linearity pot again for 10 mA. If the
milliammeter has significant internal re-
sistance, it may be necessary to repeat
the above steps.

The null detector circuit is shown in
fig. 8. The output of U9 is an indication
of the sense of the error between

+5v

Qi
MPS5172

TAPE
SHIFT
RECOROER FIG. 5)
arr
(F16.5)

OPERATE
(FiG. 8)

fig. 4. Tone decoder and TTL driver interfaces the cassette tape recorder with the shift registers

and D-to-A converters.

position sensing pot. Exactly 10 mA is
passed through each 500-ohm pot,
regardless of its setting. Thus the return
voltage from the sensing pot in each
rotator is proportional to that rotator’s
position. The current source schematic
is shown in fig. 7.

To adjust the current source, tempo-
rarily connect a 560-ohm resistor in
series with a milliammeter from the
output to ground. Then short the

desired and actual rotator position. Op
amp U10 drives the rotator direction
relay so that the next time the rotators
start, the error is reduced. As the
antenna turns, the error decreases and
eventually passes through zero. This
zero crossing is converted by a Schmitt
trigger, U12, into a fast risetime edge
which is used to turn off the RS
flip-flop U11C - U11D. An identical null
detector is used for the second axis

january 197S 29



WNHNININ
INVY

*9 "Bl U) UMOYS §1 J21UBAUDD Y-03-Q Y3 Bulubl)e 103 31IN5410 153} a|dWNS W7 SLSONL 312 0L YD yBnoayy LY SIPOIP SYO0GENZ

(8 '91d)
NOILISOd O
HLORIZY

00§ oLz

AAA AAA

L A \Ad
3zis m:qu

WNWININ
JdNYS

(g o)
NOILISOd O
NOILVA3TI

11e 342 £ 1O Y6N0AY} ¥ si03sisues L "S1a119AUO03 (V-03-Q) Boteue-oy-tenilp pue (LN pue 9N) s4315162J4 331YS g "6

—OAgI-

200N

200¢N!

Z00PNI

Of

Si

96¥L
4n

—VW—OAG+
28

9t

AS+

(+ "914)
141HS

o 1 e ! [}
960 8
r4
on (% "913)
Lo
6 18
9 3
AS+

30 january 1978



1 r;m_r EJO a |4 Ir__ B _F;tmj i iO‘Tﬂ_?; i B “T‘—‘ a;!l-r-Tr—O 8 |4 i;
7 T 7
2.2n % b L~
rei07 74107 ;? 74107 /1’
2 5 2 5 2 5
- —" ]
L] k] 3 e L | L]
[—T = 1 ] [C—
LT o—w- '
™ PIN 10 (UT) PIN 11 {UT) PiN I3 (UT) PIN 4 (UT) PINIS (UT) PiN 10 (U6
2 KMz
P _AZIMUTH TEST RAMP
PIN 11 (US) PiIN I3 (US) PIN 4 (U6) PINIS (U6)

_ELEVATION TEST RAMP

PATCH QUTPUTS TO INDICATED PINS IN FIGURE S

fig. 6. Test circuit for aligning the D-to-A converter of fig. 5. Outputs from test circuit are patched

to indicated IC pins in fig. 5 (see text).

which uses the remaining half of U12,
The RS flip-flop of each null detector
controls the appropriate motor-run re-
lay so that when a null is detected, the
rotation about the axis indicating zero
error stops. Since the rotator motors are
turned off at the error null, the antenna
slightly overshoots its desired position.

When the mode switch is in the
manual position, the D-to-A converter
output is ignored and an externally
adjustable pot is substituted, allowing

manual entry of the desired rotator
Layout of the auto-

matic azimuth/

elevation control cir-

cuitry, showing loca-

tion of major com-

ponents.

position. The rotators are driven to
null when the appropriate manual start
button is depressed.

The metering circuit is shown in fig.
9. In the azimuth position the meter
reads O to 400 degrees, and in the
elevation position the meter reads 0 to
100 degrees. Calibration will depend on
the specific rotators used, and will be
described later.

The circuit in fig. 10 is for use with
the CDE and Alliance rotators. Other
rotators may require circuit modifica-
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-5V

10k

CURRENT

ADUUST 100K

SENSED

MAAG . POSITION
100 \L o (FIG.8)
750 l""
=
s

fig. 7. Current source. Two are required, one
for azimuth, the other for elevation.

tions. The relays were obtained surplus,
and have 28-volt coils with a pair of
b-amp contacts.

One modification is needed on the
TR-44 rotator. If you have a series-1 or
-2 rotator, remove the sensing pot lead
attached to terminal 7 and move it to
the previously unused terminal 8. If you
have a series-3 rotator, remove the
motor common lead from ground and
connect it to the previously unused

27%

SENSED
POSITION
(FIG. 7)

terminal 2. For both axes of rotation,
when the rotator direction relay is
energized the rotator should rotate in
the direction that increases the return
voltage from the position sensing pot. If
this is not the case, reverse the motor
winding leads at the control unit.

power supply

Three separate regulated supplies are
used in the system. The +15 and ~16
volt supplies use 723 regulator |Cs with
a finned heatsink on each. The +5 volt
supply uses another 723 IC in conjunc-
tion with a 40312 pass transistor which
is screwed to the chassis. The circuit is
shown in fig. 3. After the power supply
section has been built and adjusted, it is
important that the +15 and -15 volt
regulators not be readjusted after com-
pletion of the remaining circuits. If
these voltages are changed, recalibration
of the entire system will be necessary.

calibration

Connect both rotators to the rotor

+

METERING
(FIG. 9]

P

w2 DIRECTION
1uF |2 0sa RELAY DRIVE
3 6.8k

+i5v
AUTO MPSS5i72
POSITION
MANUAL (FIG. 5)
POSITION g +5v L
+5v
ur3a i 2 4 5
7400 6 14
U4
INGST INGE7 7413 .
27k 27k 1
+5v +5v
I o 560 ol 413 72 J 0 9 8
' L
MANUAL J
START D +5v
(P uizg
ui3C 7400
7400
74
2 2k 00 (TOP VIEW)
ON-OFF U130
RELAY DRIVE 7400 OPERATE
(FIG. 10) ™ (F16. 4) .
] ‘2 3 4 's ‘e 7
GROUND

fig. 8. Null detector. Two circuits are required, one for azimuth, the other far elevation.
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AZIMUTH 1001 1 ELEVATI
METERING -~ M HETEAING
(FIG. 8) e RANGE  (FIG. 8)
b0 -

AZIMUTH ELEVATION l(2 558 1S
0-400° o-100* + 2560k
Ok
-15v 0 ' ma —'Jw————o ~15v
2ERO
4.7k

fig. 9. Metering circuit provides readout of
antenna azimuth and elevation.

control. Set the mode switch to auto-
matic. With a test tape, enter all zeros
into the shift registers. Push the azimuth
rotor start button and allow the rotator
to stall. Now, slowly rotate the azimuth
ramp minimum pot until the azimuth
run LED extinguishes. Next, enter
0011111111 into the shift registers and
allow the azimuth rotator to either
finish rotation or stall. If the rotator is
stalled, retouch the azimuth current
source adjustment until the azimuth run
LED extinguishes. If the rotator stops
before rotating 360 degrees, decrease

the azimuth current source current and
restart the rotator. Continue doing this
until the rotator stalls. Then increase
the current slowly until the azimuth
LED turns off. Again enter all zeros,
and then adjust the azimuth meter zero
pot for zero meter reading. Again enter
0011111111, and adjust the azimuth
meter range pot for a meter reading of
360 degrees (400 degrees full scale).

The rotor control will position the
elevation rotator over a 90-degree seg-
ment with zero degrees displaced from
the low sensing pot resistance end of

252
VAC
24

118 VAC ?H

> LT
ﬂ/l/i_o >
[ MU \AAASTTY
I &;—é 200—L_woron
O—O/;/L—O AZIMUTH ' WF /ESTART
+5V 56 ON | L—? YV ¢
1
J
! TR-44 ROTATOR
LiMIT
Ki K2
1.5 AZIMUTH 4.7 AZIMUTH
2N3904 ON-OFF A—-0O DIRECTION
(FIG. 8) (FIG. 8)

+5V

fig. 10. Motor drive
circuit. Relays are
surplus 28-volt units
with 5S5-ampere
contacts.

C-225 ROTATOR

‘_O________O_ff—g zooL MOTOR
yF START
ELEVA TION {
|
1

+28v
K4

ELEVATION 47k
ON-OFF  2N3904

(FIG. 8)

ELEVATION
DIRECTION
(FIG. 8)
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rotation by as much as 30 degrees. Mark
the desired zero-degree point on the
rotor shaft, somewhere in the first 30
degrees of shaft rotation. Mark another
point on the shift corresponding to the
90 degree position.

Enter all zeros in the registers and
initiate the elevation rotator. The rota-
tor should stall. Turn the elevation ramp
zero pot through the point that the

(@)
IN4002

enter all zeros and adjust the elevation
meter zero for zero meter reading.
Finally, enter 0011111111 and adjust
the elevation meter range pot for a
90-degree meter reading (100 degrees
full scale).

operation

For manual operation the mode
switch is set to manual and the azimuth

115
VAC

+28v P
Q & 6.6
—AM—— ¢ +i5v
warzs
(10°5) 9
2 S s
o3
5 g
€ :
.001 $3.3k
/% O GROUND
0
[ s $3a
’e WA—
7
3|  war23
(70-5)
3 2 - S sx

22 (4)
vacl IN4002

2
1000 23.3k

115 vac
(TO FiG 10)

ﬂT

tl 2000 ur
2sv

i)

fig. 11, Power supply for the automatic az-ef
control system provides three separate regu-
lated voltages. The +28 volt supply is used
to power the relays in the motor drive
circuit (fig. 10).

elevation LED extinguishes. Restart the
rotor. It should stop somewhere be-
tween the limit of rotation and the
desired zero-degree mark. Continue re-
adjusting the elevation ramp zero pot,
and restarting the rotator until it stops
at the desired zero-degree mark.

Now enter 0011111111 in the regis-
ters and initiate the elevation rotor. It
should stop near the desired 90-degree
position. Readjust the elevation current
source current until the rotor does stop
at the desired 90-degree point. Again
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and elevation pots are adjusted to the
desired antenna position. Start the
rotators with the pushbuttons. Rotation
is complete when the LEDs extinguish.
For automatic operation simply place
the mode switch in automatic and select
the pre-programmed tape most suitable
for the next satellite pass. When the
satellite crosses the equator, start the
tape at the zero-minute timing mark.
Then forget about the antenna and
enjoy good solid communications.

ham radio
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audio oscillator

Wide range

sine, triangle
and square-wave
generator using
the versatile
Signetics NE566

integrated circuit

If dollars are scarce and shrinking on
your workbench but you need a utility
audio oscillator, find a Signetics NE566
function-generator IC. Then put it into
a simple circuit to get triangle, approxi-
mate sine, and square wave outputs over
10 Hz to 25 kHz, in two bands. That
basic range extends to 200 or to 500
kHz, if you add one component to the
circuit described here.

Total cost for your audio oscillator
could run as low as five dollars, if you're
an efficient shopper or your junk box is
well stocked. Its performance won't be
critically sensitive to parts quality — the
original model proves that.

The NEb66 is a versatile IC, almost
as easy to find as the pA741, if it's
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priced higher yet. Check the electronics
magazines to find several sources at
under three dollars. When you're buy-
ing, the DIP package is best. For NE566
details, see fig. 1.

lts 1-MHz maximum is well above
what’s needed on most amateur work-
benches. The band is set by one capac-
itor at pin 7. Pin 6 offers a 25:1 control
range, depending upon resistance, and
pin 5§ a 2:1 range, depending upon
voltage. The circuit described here uses
both together for the 50:1 range needed
to cover 10 Hz to 25 kHz in two ranges.

Looking at outputs, the triangle wave
is best for all-around application since
it's nearly a sine wave. See power
spectra facts in table 1. There’s also a
good square wave, if you're interested in
digital work.

basic circuit

Fig. 2 shows the basic NE566 oscil-
lator schematic. Its maximum 256-kHz
output is 40 times under what the
NEBB6 can do, which makes parts
values noncritical. However, C2 and
C3 should be the best quality avail-
able. That is because the NES66 uses
constant-current circuits to charge and

table 1. Comparative analysis of sine, triangle
and square waves (Fourier power spectra).

sine triangle square

f 100% 84.5% 51.0%
2f — — —

3f — 9.4% 19.0%
4f — - —

5f - 3.4% 11.0%
6f — — —

7 - 1.7% 8.0%
8f - - —

of - 1.0% 6.2%
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Supply
requirements

24 volts maximum, 7 mA typi-
cal. 12.4 mA maximum with
12-volt power supply

Input 1 megohm typical
resistance (terminal 5}

i e
Triangl 50 ohms, 0.5% linearity
output

Square-wave 50 ohms, 20 ns risetime,

output 50 ns falltime
Operating - 2 +V -5
frequency °o"\Rec7/\ +v
R6 = resistance at terminal 6
C7 = capacitance at terminal 7
+V = supply voltage
V5= voltage at terminal 5
tig. 1. Basic specs of the Signetics NE566 IC

function generator.

discharge a capacitor, generating the
triangle wave output. If the capacitor’s
value depends upon voltage across the
capacitor (ceramic bypass capacitors) or
if it features appreciable leakage
depending upon voltage (aluminum elec-

fig. 2. The basic NES566 audio
oscillator circuit provides sinusoi-
dal and triangular outputs (see fig.
4) from 500 Hz to 23 kHz. Values
of the components marked with
an asterisk are set during the
tuneup procedure described in the
text. Frequency dial for this unit
is shown in fig. 3.

)

[

trolytics) then there will be some wave-
form distortion.

The diodes CR1 and CR2 play a dual
role. They clip the triangle wave, and
they set the clipping level. Uneven
clipping can be improved by trying
other diodes, and some diodes will
generate a better sine approximation
than others. You might want to try a
variable resistance at R6 while you're at
it, but wave shaping doesn‘t depend
strongly on the value of R6.

For some ideas about simplest con-
struction at least cost, look at the
breadboard construction shown in the
photograph. This is a great alternative to
perforated board assembly.

tuning up

Tuneup proceeds in four steps. First,
verify a 50:1 tuning range. For this, put
about 0.1 uF at NE566 terminal 7. This
range can be adjusted by varying R1, R3
or both. You’'ll find R3 the most
influential.

Next, set minimum frequency at 500
Hz by cut-and-try at C3, starting with
the 0.077 wF value shown. Then set
maximum frequency at 500 Hz with C4
added, by adjusting the value of C4.
Finally, calibrate the tuning dial in 1, 2,
5 steps as shown in fig. 3. This calibra-
tion looks coarse, but it's adequate for
most bench work. For example, in most
radio applications you'll zero in on the
desired frequency by ear, while the scale

+i2v

+2v

ca*

34uF

Caﬂ
077 *SEE TEXT

il
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provides orientation. For audio you’ll
be interested in the -3 dB points, which
are vague in any case. And for pulse
circuit work, perhaps using the NE5S66's
square wave output, your scope displays
timing. A large, precise calibration just
isn't needed for most work.

The tuning dial shown in fig. 3 was
cut from cardboard, glued to its knob
and calibrated in pencil. Then it was
taken off the shaft and the calibration
inked in with India ink. Another piece
of cardboard holds the electrical-tape
index. Simple — and good enough!

Fig. 4 shows the original circuit’s
output. The sine wave is imperfect since
two diodes don’t provide the best
possible wave shaping. The slight differ-
ence between rising and falling sides
comes from the worst-choice capacitors
put in to observe circuit sensitivity to
such parts (C2 consists of bypass ceram-
ics, and most of C3 is an aluminum
electrolytic). Use better parts, and ex-
pect a better signal.

other circuits

Of course you'll have your own ideas
about building this circuit. Here are
some suggestions you might want to
throw in. If the triangle wave is 84.5%
fundamental, why not omit the shaping
network? That would achieve more out-
put and lower output resistance. See fig.
5. Resistor R2 can be 100 to 500 ohms;

fig. 4. Triangle and approximate sine wave
outputs from the NE566 signal generator.
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fig. 3. The frequency calibration scale. Detail
isn't needed.

R1 as required for amplitude. Total load
on the NE566 terminal 4 should stay
over a few hundred ohms. At the lowest
operating frequency the reactance of C1
is under 10% of the circuit resistance. A
good ballpark value is 1000 uF.

An op-amp voltage follower after the
level control will put output resistance
under one ohm. See fig. 5 again. Since
the NEbS66 triangle wave peaks don't
reach the power supply or return levels
the uA741 doesn’'t need a bipolar
supply to follow the signal. A large
capacitor holds one end of the ampli-
tude pot at signal ground potential and
provides a return terminal for the wave
forming diodes.

Since the square-wave output is there
and many of us like square waves, let's
look at that. See fig. 6. The square wave
is taken out much as suggested earlier
for the triangle wave, or a uA741 can be
added to reduce output resistance.

The two band-setting capacitors, C2
and C3, could be increased to three.
Then a capacitor about 20 times smaller
than C3 would give a range of 10 kHz to
500 kHz; the other two ranges might
remain the same.

application notes

There are lots of facts around concern-
ing basic audio test work. Here, let's
review a couple of the finer points.



NE 566

NE566

fig. 5, Optional circuits for triangle wave or
voltage follower outputs.

Anybody can make a small signal by
putting a large resistor in series with a
small one, as a voltage divider. However,
practical application brings in practical
details. Test leads can pick up interfer-
ence, and this becomes bad in the ac
electric field from typically open house
wiring. And if a series resistor isn't
provided in the voltage divider it’s possi-
ble to achieve deceptively good signal-
to-noise ratios that don’t show in real-
life application. See fig. 7.

Here, long leads from the generator
feed a voltage divider situated an inch at
most from the small-signal input ter-
minal. Any interference acquired by the
leads is reduced along with the signal,

NESSS = 1000uF

Rl 3 souARE-wave

25 REQD -
L oureur wav
500 ¢ JUUL RS
220
NES66
SOUARE- WavE

QUTPUT

fig. 6. Optional circuits for providing a square-
wave output.

keeping the input signal-to-noise ratio
high.

Then series resistance R3 imitates the
nature of a real signal source, as the
driven circuit sees it. Without R3, the
small value at R2 loads the tested
circuit’s input terminals. That shorts out
the noise the tested circuit generates in
its own components and current flows.
Test results taken without R3 or R8 will
look very good, but they won’t be true
results.

power supply

This audio oscillator can be powered
from the circuit it's testing, if the

FROM AUDIO
GENERATOR
o— 100pV IV
Ri
R3 /
100Kk ok
R2 SENSITIVE
10 AMPLIFIER
fo SE—
*SEE TEXT
FROM AUDIO R4
GENERATOR
[174%
RS /
e
VERY
RT SENSITIVE
10 AMPLIFIER

fig. 7. How to obtain interference-free micro-
volt and nanovolt level outputs.

supply level is 12 volts. That saves
finding another power supply — but you
must make sure the generator and the
driven circuit cannot interact through
their common power source.
That's the purpose of R6/C2 in fig.
5, and of R5/C3 in fig. 6. An opera-
tional amplifier can impose a surprising
amount of signal on its dc supply line if
it's feeding a low-resistance load. These
components decouple any roundabout
output so that it cannot pass via supply
lines through bias networks into a tested
circuit, spoiling test results. As an extra
precaution, one or two 1000-uF capaci-
tors might be soldered across the genera-
tor’s supply lines.
ham radio
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regulated, variable
solid-state

high-voltage power supply

Design and
construction of

a regulated

50- to 300-volt
power supply

with built-in
current limiting and

transient protection

40 january 1975

Hank Olson, W6GXN, Post Office Box 339, Menlo Park, California 94025 Wil

The typical +150 to +300 volt regulated
power supply (used for providing bias,
screen or plate voltage for vacuum-tube
circuits) has, until recently, most often
been a tube-type design itself. This has
been true because tubes are durable and
have been inexpensive in the past. How-
ever, series-regulator tubes like the
6AS7G, 6080, and 6L6 are now be-
coming expensive {nearly $10.00 each),
and they age all too fast in regular use.
The price of a set of tubes for a typical
regulator (6L6, 6AU6, and 0A2) is
roughly $14.00. This makes some of the
solid-state devices more attractive than
they may have previously appeared.

The solid-state version of a regulated
high-voltage supply may also have the
buiit-in advantage of adjustable current-
limiting, instant turn-on, and (barring
accidents) virtually unlimited compo-
nent life. Sorme users of the solid-state
power supply may miss seeing the plates
of the rectifier and series-tube glow red
when the output terminal is shorted, as
occasionally happens when testing cir-
cuits, but that is a minor disadvantage
and affects only a few.

The regulated high-voltage supply de-
scribed here is shown schematically in



fig. 1. It is continuously adjustable in
output from 50 volts to 300 volts, at
load currents up to 100 mA. The cost of
the IC, two high-voltage transistors, and
seven diodes (in the regulator portion) is
as low as $21.85. This is at least
comparable to the price of an equivalent
vacuum-tube regulator.

Note that there is a small variable
auto-transformer in the primary circuit
of the high voltage transformer. These
variable auto-transformers are most
often called ““Variacs’’ by amateurs, but
Variac is a registered trade name of the
General Radio Company and cannot be
properly used in describing the particu-
lar variable auto-transformer used in this
circuit. This variable auto-transformer is
mechanically ganged to the dc voltage-
control potentiometer connected to pin
8 of U1.

This technique is one that | first
observed on an older commercial tube-
type regulated supply (a Hewlett-
Packard 710A). The intent is to keep
the input-to-output voltage difference,
which is impressed across the series-
regulator transistor (or tube), nearly
constant. In the vacuum-tube model this
was done to minimize tube dissipation,
increase efficiency and make a smaller
package possible without blowers.

In the solid-state version described
here, the ganged primary variable auto-
transformer and dc output voltage con-
trol pot have the same function. How-
ever, limiting the voltage across the
series transistor is also of considerable
importance. This is because the V.
limitation of bipolar power transistors is
about 300 volts (for transistors in the
price range that most hams would con-
sider reasonable).

If this mechanical complexity seems
unnecessary, assume the case where you
require 50 volts output at 100 mA. The
unregulated input to Q1 would be about
350 volts so there would be 300 volts at
100 mA across this transistor. Not only

would this cause 35 watts dissipation in
Q1, it would also stress the device to its
Ve limit. At load currents lower than
100 mA the input voltage would be
even higher and the V¢ rating would be
exceeded even though less power might
be dissipated. With the variable auto-
transformer in the primary of the high-
voltage transformer, T2, the differential
voltage across Q1 will never exceed 100
volts and the power dissipation of Q1
will be held to b watts maximum.

regulator circuit

The regulator circuit is designed
around the Motornla MC1466L (or
MC1666L) which is that company’s
floating regulator. This IC was designed
with variable lab-type power supplies in
mind and is powered by a 25-volt
supply which ““floats” (i.e., the power
supply has no common connection to
ground, but delivers its output only to
pins 7 and 14 of the MC1466L IC). The
only dc paths to ground that exist for
the MC1466L are through the dc
voltage-control pot, the load, and back
through Q1 and Q2 to the unregulated
high-voltage source. Note that transis-
tors Q1 and Q2 act as if they were one
high-beta transistor since they are con-
nected in the Darlington-pair
configuration.

The MC1466L/MC1566L regulator
IC is one that has received some adverse
publicity, but the past problems appar-
ently have stemmed from lack of ade-
quate transient protection. For instance,
it was reported in Electronic News some
time ago that Power-Mate (manufac-
turer of regulated power supplies) was
suing Motorola over the MC1466L/
MC1566L because their power supplies
were failing in the field. | have not seen
any further word of this problem so it is
assumed that the two companies got
together and solved the problem.

Next, at work | bagan to get modular
power supplies (Lambda LCS-3 series)
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back from the field with IC failures.
These 1Cs were apparently
MC1466L/MC1566L types, too, judging
by their unique pinouts {(although they
were marked with an in-house number).
A request for assistance from the manu-
facturer yielded not only advice, but

RED

¥ (4) INGOO7
Al4P (GE.)

25-VOoLT

HEP-RO0S56

that agree on the method and a com-
plete lack of field failures in the
modified modular power supplies) that
it seemed prudent to go ahead with a
regulated high-voltage supply using the
MC1466L/MC1566L. The discussion
above is not meant to criticize
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power supply with variable out- 820K £'500k pred

put from 50 to 300 volits for load
currents up to 100 mA.

CR2 200-volt, 50-watt zener diode (heatsink
to chassis)

Q1 Motorola HEP244 or MJE 340 (heatsink
to chassis)

Q2 Motorola HEP707 or MJ413 (heatsink

to chassis)

modification kits (free of charge) that
solved the problem. Subsequently, in
the third edition of the Motorola Linear
I1C Handbook (1973) a note appeared
on transient failures. in the fourth
edition of this handbook the recom-
mended transient-protective circuit was
shown.

The transient protection picture was
finally clear enough to me {two sources
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QUTPUT VOLTAGE ADJ
MALLORY UF55L
{GANG TO VARIABLE
TRANSFORMER T1)

T1 0-132 volt, 2.25 A (0.3 VA) variable
auto-transformer (Superior Electric
108)

550 volts center-tapped, 110 mA (Triad
R112A or R12A, fitament windings

not used)

20 volts center-tapped, 100 mA (Triad
F90X)

T2

T3

Motorola, Power-Mate or Lambda, but
rather points up how years of field
experience are sometimes necessary be-
fore all the subtle points of a compo-
nent are really understood. |'m sure that
the same was true of the 6L6 and 807 in
their early days.

circuit operation

Perhaps a more detailed look at the

HEP-R0O054

TR

CR2
IN284a6
200y
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HV



circuit in fig. 1 is in order. As outlined
above, transformer T2 derives its pri-
mary ac voltage from terminals 1 and 3
of T1, the variable auto-transformer.
Since the ac voltage output of all the
secondary windings of T2 vary with the
setting of T1, the 5- and 6.3-volt secon-
daries of transformer T2 are not used.
The low-voltage transformer, T3, for the
floating supply, operates directly from
the constant ac line voltage.

The high-voltage rectifier uses four
1000-volt PIV silicon diodes in a full-
wave, center-tapped circuit. Since the
variable auto-transformer can push the
primary ac voltage of T2 to 135 Vac,
the ac output can go as high as 320
volts. Thus, the conservative thing to do
is to use two 1000-volt PIV diodes in
each leg of the rectifier. The standard
0.01 uF disc capacitor and 470k resistor
are connected across each rectifier diode
to assure equal voltages across each. A
100-uF capacitive input filter is used
with a 10-ohm series resistor to limit
input current to a safe level for the
diodes {and for the capacitor). A 100k
bleeder resistor was added across the
100-uF filter capacitor to minimize sur-
prises when doing initial circuit work.

The floating power supply is about as
stark a supply as you will find any-
where. It is a simple half-wave type with
a silicon diode, 10-ohm surge current
limiting resistor and a 50-uF filter ca-
pacitor. Since the worst-case current
drain from this supply (by the
MC1466L} is only 12 mA, not much of
a supply is required. The two 0.33-uF
capacitors from the secondary leads of
T3 are part of the transient protection
for the IC.

The 100-ohm resistor, R1, and
1N5239 zener diode, CR1, in the regula-
tor circuit are the primary recom-
mended components to prevent IC
breakdown during transients. The
0.33-uF capacitors mentioned above re-
present additional transient protection.

There are some other added protec-

tive components that | felt would save
the high-voltage transistors Q1 and Q2
in a particular failure mode. These are
the 1/8-amp fuse in the unregulated
high-voitage lead and a 200-volt zener
between the emitter and collector of
Q2. To explain this zener and fuse
combination, suppose that the supply is
set at +120 volts output and current
limiting is set at 100 mA. Should the
output be shorted, the entire un-
regulated high-supply is impressed
across Q2; this would be about 180
volts at 100 mA or 18 watts. The
transistor can handle this amount of
wattage at least long enough for the
operator to switch the supply off.

However, if the supply is set at, say,
280 volts output and 100 mA limiting, a
short across the output will place about
330 volts across Q2. This, of course,
exceeds its V. rating and will destroy
the transistor. The 200-volt zener across
Q2 limits the voltage during an output
short condition to 200 volts, and the
fuse opens at 125 mA to protect the
zener from over-dissipation.

A high-current zener diode must be
used (the zener must be able to handle
at least several times the fuse current for
a good part of a second). The 1N2846 is
a 50-watt, 200-volt zener that is rated at
200 mA continuous current. The power
supply will allow the output to go into
current-limiting, providing the output
voltage is below about 150 volts. At
output voltages between about 150
volts and 300 volts the supply is still
protected from a short circuit but a
high-voltage fuse will have to be re-
placed after the short is removed.

construction

The supply is built into an LMB type
W-1C box-chassis. This relatively small
cabinet has more than enough room for
everything; | can't even imagine trying
to cram a 5T4, 6L6, 6SJ7 and DA3 into
such a box as we used to do. The
voltage control pot (a Mallory UFB5L,
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made for coaxial use) is mounted on the
front panel above the chassis plate.
Directly behind this pot and aligned
with it, mounted on an angle bracket, is
the Superior Electric model 10B vari-
able auto-transformer. The two are
coupled together with a piece of
0.188-inch (5mm) drill rod which fits
the ID of the hollow potentiometer
shaft. The other end of the 0.188-inch
rod is bushed back up to 5/16 inch
(8mm) with an unused piece cut from
the (long) pot shaft itself (this pot has a
larger than 1/4-inch [6.5mm] shaft).
The 5/16-inch diameter shafting means
that the voltage-control knob and one
side of the flex coupling (which is
coupled to the auto-transformer) must
be drilled out to 5/16 inch. A small hole
is drilled in each of the two 5/16-inch
hollow shaft pieces (one on the pot and
the other on the bushing) so that the
respective set screws will lock the
0.188-inch rod solidly to the holliow
shafts.

The potentiometer should be set for
minimum resistance and the auto-
transformer for minimum ac output
voltage from terminals 1 and 3 so that
turning the output voltage control will
increase pot resistance and simultane-
ously increase the ac output voltage.
Then the set screws should be tightened.

The current limiting control, R2, is
ptaced on the front panel, under the
chassis plate near the circuit board with
the IC and its associated components.
The two transistors and CR2 are mount-
ed on the chassis plate near the rear
with mica washers and silicone grease
for heat-sinking. CR2 and Q1 are
mounted on top of the chassis plate
with their pins protruding through this
plate, and Q1 is mounted under the
chassis. Although these mica heatsink
washers are quite thin, they seem to be
adequate to insulate the high voltages
involved. At normal full-load operation
these transistors do not even feel warm
to the touch (when touching them,
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however, remember that they have the
full unregulated high-voltage on them —
turn the supply off and wait until the
bleeder reduces the voltage to a safe
level).

A couple of other components in the
circuit deserve mention. The 8.55k resis-
tor between pins 2 and 12 of the IC is
actually two 4.3k, 5%, 1/4-watt resistors
in series. If you have an 8.55k, 1%
resistor, use it by all means, but 4.3k
resistors are easier to find. Also, the 2.5-
ohm resistor between pins 9 and 11 of
the IC can be a 5-watt, 2.4-ohm or four
10-ohm, Y-watt resistors in paralliel.

There are numerous possible substi-
tutions for the silicon rectifiers used in
the supply; just make sure the PIV
ratings match those called for. Similarly,
the 9.1-volt zener can be most any 8.2-
or 9.1-volt type with a 2560-mW or larger
rating. The high-voltage zener, 1N2846,
may be replaced with a TN3350. The
high-voltage transistors Q1 and Q2 can
also be replaced by other devices;
Motorola has a number of such transis-
tors, mostly in their MJ and MJE series.
Other manufacturers (RCA for

example) have lines of high-voltage npn
transistors which might be suitable.
ham radio




dressing up the
siamese paddle

Some
packaging ideas
for electronic

keyers

F.E. Hinkle, WASKPG, Austin, Texas 78758

Electronic keyers have replaced the
semi-automatic bug in many CW sta-
tions, and that's a sign of progress.
However, a problem common to many
home-built keyers is efficient operation
of the paddle. This mechanical part of
the keyer must provide two switch
closures: one for dots and one for
dashes. No matter how sophisticated the
keyer electronics, the paddle plays an
important part in how your CW sounds.
An otherwise excellent keyer with a
poor mechanical input will cause errors
and poor operating habits.

Presented here are some ideas on
improving paddle operation and provid-
ing a smart, professional appearance to
any home-built electronic keyer. The
“siamese paddle’’! is used as an example
of what can be done.

The siamese paddle is so-called be-
cause two surplus telegraph keys are
used to provide the mechanical input to
the keying circuit. The keys are
mounted back-to-back on a heavy base.
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Although this method works fine, the
esthetic appearance of the key leaves
much to be desired. Why build a good
keyer only to have one of its most
important features look 30 years behind
the times? The refinements shown here
will give an overall sharp appearance.

mechanical input

Three types of keys are available on
the market today: the surplus telegraph
keys (J-38), the ball-bearing pivot Japa-
nese version of the J-38, and a plastic
version of the J-38. The surplus and
ball-bearing pivot types are better suited

extra mechanical considerations this
type of key was not used.

packaging

If a siamese paddle could be con-
structed in an enclosure, the appearance
would certainly be enhanced. After
finding such a container, it became
apparent that it had a lot of wasted
volume. A suitable box size for the
paddle is 5% x 3 x 5-7/8 inches (13.4 x
7.6 x 15 cm).” With the extra space,
keyer electronics and power supply fit
easily into the container with the keys,
making a very neat package.

Two telegraph keys are mounted back-to-back in the center of the cabinet. The ends of the keys
are cut off, with fiberglass extension arms added. The handles are slipped over the arms.

to a keyer design because of friction
reduction and the multiple adjustments
possible. These keys are available for
about $3.00, depending on the source.
It's important that the keys operate
very smoothly and with little effort.

An alternative approach to a
telegraph key is a microswitch for the
mechanical input element. However,
because of lack of adjustments and the
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To install the two telegraph keys in
the box, a method of mounting must be
determined. The easiest approach is to
use two bolts and two L-shaped brack-
ets. A 2-inch (51-mm) bolt is used to
fasten the keys back-to-back. The two L
brackets are then attached to the re-

*A similar box is available from Radio Shack
Stores for about $3.40.



maining hole with another bolt of the
same size.

The keys may now be mounted at
right angles to their normal positions,
permitting lateral motion instead of an
up-down motion. The keys are quite
steady with just two mounting brackets.
Since the arms of the keys are longer

Front of the paddle with one
black handle removed. The
handle slips over the protrud-
ing arm extension, and the
fiberglass arms extend through
two small file-slotted holes in
the front panel.

than necessary, they should be cut off
about 1% inch (38 mm). Two small
holes are then drilled into the arms to
mount the paddles. Fiberglass printed-
circuit boards work well for the paddles.
The two arms on the keys should be
bent to allow about 9/16-inch (14-mm)
clearance between the paddles.

The photo of the keyer interior
shows the twin paddle mounted in the
middle of the box. Two 1/2 x 1-3/4-
inch (13 x 19-mm) fiberglass paddles are
brought out 1-1/4 inch (32 mm) from
the front plate. The paddle emerges
through two small file-slotted holes.
Because of the irregular shape of the
keys, the power supply is mounted on
the left side of the box, while a sidetone
circuit and speaker are mounted on the
right side. An integrated-circuit lambic
keyer board is mounted with two stand-
offs directly behind the keys. The back
panel includes the output jack, a tune/
operate switch, and a sidetone on/off
switch. Ventilation holes in the cover

allow the sidetone to be heard from the
enclosure. Four rubber feet mounted on
the bottom of the enclosure hold the
keyer steadily during operation.

finishing touches

Decals were applied to give a final
touch to the case. The dressing for the

paddles is a plastic slip-on cover to give
a better feel. Since the fiberglass paddle
is about 1/2-inch (13-mm) wide, a con-
venient cover is a file cabinet plastic
label holder. The label holder is cut to 1
x 1 inch (25 x 25 mm). The covers will
then slip easily over the fiberglass
paddle. To give a contrasting appear-
ance, a black rubber alligator clip boot
is cut and stretched over the clear
plastic.

This type of key arrangement lends
itself to a consolidated keyer design.
Although an lambic keyer board was
used, the same mechanical arrangements
should work with any type of keyer
circuit. | hope this description will
benefit those contemplating their own
keyer design but haven’t found a solu-
tion to the key packaging problem.

reference
1. Myron Hexter, “The Siamese Paddle,”
ARRL Hints and Kinks, Volume VI, Second
Printing, 1959.
ham radio
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With the HAL RVD-1005,
what you see is what you get.
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And you get more of what you expect from
noiseless, trouble-free all solid-state TTY
reception. The RVD-1005 converts the output of
any TU into a clear, easy-to-read RTTY readout
The signal can be fed to a TV monitor* or, with
slight modification, any standard TV receiver (Just
imagine a 23-inch teleprinter!). It's the beginning
of enjoyable TTY communications and the end of
electromechanical devices with all of their
maintenance headaches. The display above
points out the many reasons why the RVD-1005
makes all other TTY systems seem obsolete —
and it's just part of the HAL lineup of quality
state-of-the-art RTTY components for the
serious amateur

The HAL DKB-2010 dual mode keyboard is
another example_ It allows you to transmit TTY or
Morse—TTY at all standard data rates, and CW

Enclosed is $
$ (RVD-21

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

Name Address

City/State/Zip
RVD-1005 Video Unit

$575 RVD-2110 Monitor TV: §

Charge Master Charge
Charge BankAmericard #
M/C Interbank #

Please send me the HAL catalog

i
PGt

[ eman me e
[P B

between 8 and 60 WPM. You also get complete
alphanumeric and punctuation keys, plus 10 other
function keys, a "DE —call letters” key and a
QUICK BROWN FOX diagnostic key. In both
modes you have a three character bufter for
bursting ahead (larger buffers optional); and in
the CW mode you can adjust the dot-to-space
ratio (weight) to your liking

When we say what you see is what you get, you
can count on getting all that and more, including
quality construction throughout. So if you're into
RTTY, join the ranks of amateurs the world over
who are enjoying this hobby at its best—with
professional gear at amateur prices from HAL—the
leader in amateur RTTY equipment. Send today
for the HAL products you want!

*RVD-2110 9-inch Monitor/TV shown is optional

[RVD-1005 Video Unit)
10 Monitor/TV) § DKB-2010 TTY/CW Keyboard

Card exp. date

Call Sign

150 DKB-2010 TTY/CW Keyboard: $425

All prices include USA shipping. Add $10 each for air shipment. Illinois residents add 5% sales tax
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Morse and RTTY
from one keyboard?

Meet the two and only.

The HAL DKB-2010 Dual Mode
keyboard is one of the most so-
phisticated products ever offered
to the radio amateur. It's an all
solid state keyboard that allows
you to send either RTTY or CW —
with more ease, more versatility
than anything you've ever seen
before.

In the RTTY mode, you can
transmit at standard data rates of
60, 66, 75 or 100 WPM, as well
as an optional 132 WPM, 100
baud. In addition to the complete
alphanumeric keys, you get 17
punctuation marks, 3 carriage
control keys, 2 shift keys, a break
key, 2 three-character function
keys, a "'DE-call letters" key and a
"“Quick brown fox . . ." test key.

In the CW mode, you can send
at speeds anywhere between
8 WPM and 60 WPM. You can also
adjust dol-1o-space weight ratios
to your liking. For CW, you have
all alphanumeric keys, plus 11
punctuation marks, 5 standard
double-character keys, 2 shift
keys, a break-for-tuning key, error
key, '‘DE-call letters' key, plus

2 three-character function keys.
Output interfacing is compatible
with cathode keying or grid-block
keying. A side tone oscillator and
built-in speaker allow you to
monitor your signal — with adjust-
able volume and pitch controls

The DKB-2010 also has a three
character memory buffer which
operates in either the RTTY or
CW mode, allowing you to bursl
type ahead without losing charac-
ters. A 64-character memory
buffer is also available as an
option. Key function logic in either
mode is governed by LSI/MOS
circuitry. All key switches are
computer grade.

The DKB-2010 is available
assembled or in kit form. Should
you choose the kit, you'll find
construction easy — the unit con-
sists of three assemblies: power
supply board, logic PC board,
keyswitch PC board, and pre-
assembled wiring harness.

Any way you look at it—as an
easy-to-build kit, a complete
assembly, as a CW keyboard, or
an RTTY keyboard, the HAL

More Details? CHECK—OFF Page 94

DKB-2010 is a real breakthrough
for every amateur. It adds a whole
new dimension to the exciting
world of amateur radio. Once
you've used the DKB-2010, you'll
wonder how you ever got along
without it!

Prices: $425 Assembled;
$325 Kit

Enclosed is §
Call letters
Charge Master Charge #
Charge BankAmericard #
M/C Interbank #

Card Exp. date

r
|
|
|
I
I
|
|
|
| Please send
I
|
|
|
|
|
|
L

s the HAL catalog

Nams
Address

City/State/Zip

shipping

All prices include U.S.A
Add $10 for air

es. add
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circvits and
techniques

ed noll, W3rdJ

winding up the wind

The sun blesses us with warmth and
light, each a non-polluting form of
abundant energy. By indirect means the
sun begets the wind, a conveyer of
tremendous energy, since it is the ever-
shifting differential heating of the
earth’s surface by the sun that launches
the wind. 1t blows over the wind-swept
plain, races above the mountain tops
and dances among the sea cliffs. It also
howls and whistles across your back-
yard. The conversion of its energy to
electricity can easily power your
amateur radio station.

How much non-poliuting energy is
available from the wind? Estimates vary
from 20 billion kilowatts capacity at
choice sites to a maximum of at least 80
trillion kilowatts to be derived from the
winds of the Northern Hemisphere. The
peak summer power demand in 1973
was only 344 million kilowatts. In 1970
the peak world demand was 1 billion
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kilowatts; approximately one-third of
this peak capacity was made available in
the United States. The world has to
struggle to generate this guantity of
electrical energy while the vast non-
polluting energy sources continue to be
ignored — light and heat from the sun,
the wind, the tides and geothermal
warmth.

Today it is possible to use solar
energy to heat your home (with very
little augmentation, even in the
northern states). You could supply a
goodly portion or all of your electrical
needs by wind and light energy con-
verters. Would you like to start oyt on
your ham station?

| am doing just this at W3FQJ,
struggling toward a hybrid combination
that will permit me to use the wind to
full-charge batteries while solar cells
provide a trickle charge. | am aiming for
a 1000-watt capability.

general plan

What are the major units of a wind-
to-electrical-energy conversion system?
The initial step is the conversion of
wind energy to mechanical motion, fig.
1. This can be accomplished by a variety
of wind blades and rotors such as
multi-bladed metal or wooden propel-
lers, sail blades made of light frames
covered with material, Princeton and
Chalk rotators, Savonius S-rotors, verti-
cal axis rotators, etc. Each has its own
particular characteristics and meets
specific needs. Various blade types will
be described in succeeding columns.

Electrical generators of various types
can be used to convert mechanical
rotatjon to electricity. Often an inter-



vening belt and/or gear system makes
an appropriate conversion between the
rotational speed of the wind-driven
rotor and a favorable speed of rotation
for the generator. Others are directly
driven by wind-driven rotors. Either dc
or ac generators can be employed with
various voltage and power capabilities as
required by the system application.
Mechanical arrangements can also be set
up to rotate more than one generator.
Popular generator-voitage values are 12,
24, 36 and 110 volts. For amateur
stations 12-volt systems are likely to be
popular because of the availability of
low-cost automobile generators and
alternators.

GEAR ASSEMBLY -
IF USED

GENERATOR |—»| METERING INVERTER [—O'IOV
12y
bc

fig. 1. Basic wind generating system. Typical
commercial wind generators are shown in
the photographs of figs. 2 and 3.

storing electrical energy

There are periods of calm and low wind
velocity when generators become
inactive. Electrical energy must be
stored by batteries for these time inter-
vals. Presently the secondary battery
serves as the reservoir of electrical
energy. The system must be planned
according to the average wind-velocity
conditions of an area with an added
safety factor that will accommodate a
reasonable length wind-quiet period.

Lead-acid batteries are currently the
most economical types for medium- or
high-powered systems. Other types of
secondary batteries are practical for
low-power installations. Smaller and
better battery systems are inevitable.

Despite the debilitating public relation
outputs from the current energy
empires, continuous service can be sup-
plied by solar and wind electrical gener-
ating systems.

At the present time high-powered,
continuous-service systems are expen-
sive simply because they are not wide-
spread. One can anticipate, therefore,
that in the interest of economy, backup
systems can incorporate means for using
utility services or a fuel-driven genera-
tor. Furthermore, in many installations
wind generators will be designed to
provide only a percentage of the total
need. A radio amateur may have as his
first objective the self-sufficient power-
ing of his amateur equipment. Later he
may wish to incorporate additional elec-
trical needs of his dwelling into the
overall system.

electrical energy distribution

Ingenuity in meeting desired require-
ments is the key word. Presently, for
most applications, the most expedient
manner of operation is to use the wind
generator to charge batteries. In suitable
wind and with adequate capacity the
output of a wind generator can be made
to supply the load as well as to charge
batteries. The most popular manner of
distribution now is with dc voltages.
You will find that for almost any ac
motor application you will be able to
find a dc replacement. Low-voltage
bulbs are readily available for dc light
distribution. For those devices and
equipment that require 110-volt ac, you
can use an inverter. Solid-state inverters
with ratings from 50 to 75 watts to as
high as five kilowatts are available.

Much modern amateur equipment is
designed to operate on 12 volts dc.
Fortunately, 12-volt wind generating
systems for low and moderate power
applications are currently the least
expensive. They can also be home-
brewed readily at low cost, particularly
if you are willing to scrounge in auto
junk yards and surplus stores for com-

january 1975 51



ponents. Low-powered inverters of low
cost can be purchased right out of the
electranic parts catalogs. New and re-
built auto generators and alternators are
available from auto stores and catalogs.

fig. 2. A 200-watt wind generator suitable for
many amateur radio stations (photo courtesy
Wincharger).

reading the wind

The conversion of wind energy to
mechanical rotation has every indication
of being a complex science. Windmills
have been available for generations but
have only been conceived and used in
rather simple forms. Types of blades
and rotors respond differentially to
wind. One might be efficient at low
velocity; another much more efficient at
high velocity. There are now many
arrangements under investigation.

In planning a wind generator installa-
tion find out as much as you can about
your local wind conditions. Such infor-
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mation can be obtained from your local
weather bureau or directly from the
National Climatic Center, Federal Build-
ing, Ashville, North Carolina 28801. A
particular interest should be the yearly
mean wind speed (average wind
velocity).

For most presently available wind
generators the minimum average is
about 8 mph (129 kmh) or more.
Average rating of equipment is often
based on a velocity of 10 mph (16.1
kmh). In practice, however, the real
energy producing winds range between
15-25 mph (24-40 kmh). If these levels
are maintained for an average two-day
interval out of seven throughout the
year you are in a practical situation for
a wind-generating system when using a
battery-storage plan. If you enjoy a site
with wind values better than these, you
will have a bonus in extra power.

A small, commercially available and
practical 12-volt wind generator, fig. 2,
provides approximately 20 kilowatt
hours per month in an area of 10 mph
(16 kmh) average wind velocity,” If
your site averages 16 mph (26 kmh)
instead of 10, the same generator has a
capability of 35 kWh per month.

Usually the wattage rating of such a
generator is based on the minumum
wind velocity that will produce maxi-
mum output. For example, the unit of
fig. 2 produces about 200 to 250 watts
output with a wind velocity of 23 mph
(37 kmh). Power output levels fall off
above this wind speed. In fact, automatic
braking systems are included to hold
down rotational speed and prevent break-
down from excessive wear.

power calculations
What are your amateur station

*For more information on the Wincharger
line of wind-driven electrical generators, write
to Mr. Ed Hult, Winco-Dyna Technology Inc.,
Box 3263, Sioux City, lowa 51102, For more
information on Solar Wind equipment, write
to Mr. Henry Clews, Solar Wind, Box 7, Bar
Harbor Road, East Holden, Maine 04429.



needs? Go to your log and collect some
figures. Here is an example: Assume on
transmit that your power demand is 120
watts. This represents a current demand
(with a 12-volt supply) of
I =g - 11%0 =10 amperes

Assume you operate four hours per day
and have a transmitter on-time of about
40%. Remember that some current is
also drawn on receive and standby but
for solid-state equipment this is usually
relatively low. Assume a 50% on time to
compensate for this additional current.
(This approximates a two-hour period
of operation drawing 120 watts continu-
ously.) Daily consumption then approx-
imates 20 ampere-hours (10 x 0.5 x 4).
Monthly consumption would be 600
ampere-hours (30 x 20).

A suitable heavy-duty 120- to 150-
ampere-hour 12-volt battery would ade-
quately supply these needs. A second
battery would give plenty of backup
power as it could be kept on charge
while the first battery is in operating
position. Furthermore, a solar panel to
provide a trickle charge to the battery in
use will give you an additional safety
factor.

How would you fare under 24 hours
of continuous operation? This would
correspond to a time period of 12 hours
of continuous 120-watt demand. A very
maximum consumption would be 240
ampere-hours. You even have some
power in reserve for a very extended
period of operation. You would have no
trouble operating a 180- to 200-watt
PEP solid-state transceiver under the
above circumstances. In fact, you would
have power to spare.

What would be your monthly con-
sumption of power based on the above
average conditions? Your daily use of
electricity would be 0.24 kilowatt-hour
(120 x 2). This would be 7.2 kWh per
month (30 x 0.24). Based on the rating
of the wind generator of fig. 2 you again

would have extra power because its
rating at an average wind speed of 10
mph (16 kmh) is approximately 20
kWh. Therefore, you have extra power
to operate additional equipment in the

fig. 3. This 6-kW wind generator (foreground)
and 2-kW unit (to the rear) supply power to a
business (photo courtesy Solar Wind).

ham shack, operate more hours or use a
bit more power.

These calculations have been very
conservative and indicate how the small-
est of wind-generating systems can make
a modest ham station self-sufficient
electrically. Knowing the ingenuity of
radio hams, each, according to his oper-
ating habits, will find the most efficient
use of the generated power. In fact,
some of the power will probably be
diverted to other services in the house.
As the lament says, " ... the answer is
blowing in the wind."

ham radio
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5/8-wavelength
antennas

Dear HR:

Having built and used both quarter-
and 5/8-wavelength ground-plane and
mobile antennas on two meters, | was
surprised at the article in the May,
1974, issue of ham radio. | have had
very good results using the 5/8-
wavelength antenna, and K@DOK's
article spurred me to do some of my
own testing to see the difference for
myself.

| decided that my Heathkit HW202
with a step attenuator between the
antenna and transceiver would make a

19-4/2 IN.
(4 RADIALS}

ADJUST BASE COIL FOR BEST
VS.WR - THEN COVER WITH
PLASTIC ELEGTRICAL TAPE.

good rf micro-voltmeter with which to
make the measurements. The antenna is
a portable ground plane consisting of
three 5-foot sections of telescoping TV
masting, guyed and set on a pin so the
antenna could be lowered to change the
driven elements and be put back in
exactly the same position (] used nylon
guy ropes which had enough stretch so
it was unnecessary to change the guy
ropes between antenna changes). The
ground radials are mounted to a steel
angle bracket with wing nuts for port-
ability. The antenna is attached to a
bracket with a PL-259 plug which con-
nects to a SO-239 jack on the mounting
plate.

The 5/8-wavelength element consists
of a series matching inductor to the
5/8-wavelength radiator with a vswr of
1.7:1. The quarter-wavelength radiator
has a vswr of 1.2:1. Both antennas were
mounted on the same 15-foot mast.

51-1/2 IN. F/BERGLASS FISH
ROD-EPOXY TO PL-259 PLUG

48 IN.
BRAID FROM
RG-8/U CABLE

SERIES COIL
i1 TURN.

Shem
NO. 12 WIRE A
PL-258 PLUG PL-259 PLUG

1/4 -WAVELENGTH ANTENNA

I-1/8 IN. STEEL TV MAST
(3})-5 FT. EACH

RADIALS AND MOUNTING BRACKET 5/8-WAVELENGTH ANTENNA

fig. 1. Details of the antennas, ground radials and mounting bracket used in gain comparisons.
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The measurement plan was to use
received signals, attenuate the signal to a
mark on the S-meter in the transceiver,
note the attenuation, take the antenna
down, change the driven element, put
the antenna back in place and again
attenuate the signal to the same meter
mark, record the reading and note the
results. The step attenuator used has a
range of zero to 101 dB in 1-dB steps.
The results are shown in table 1.

Stations of different distances were
used to take into account the different

As | pointed out in my article,
obtaining this performance from a
monopole depends upon creating an
image element, hopefully from a reflec-
tion in the ground plane. | suspect that
what Mr. Pearson has actually managed
to do /s to excite sufficient currents
along his 15-foot support mast to, in
effect, create an image radiating ele-
ment. There is at least one commercial
antenna (the Ringo) which appears to
depend on this as it does not even
include ground-plane rods. From a de-

table 1. Gain comparison of 5/8- and 1/4-wavelength two-meter
groundplane antennas with three different stations. Measurement

technique is discussed in letter.

distance

Station 1, Base Station
Station 2, Repeater
Station 3, Repeater

angle of radiations between the two
antennas. Every effort was made to
replace the antenna in exactly the same
spot as before so that the tests were all
based on a very minimum of variables.
In conclusion, the data in table 1
shows that the 5/8-wavelength antenna
has 3-dB gain over the %-wavelength
antenna. The antennas used for making
these tests are shown in fig. 1.
John H. Pearson, K2ZGVP
Baldwinsville, New York

! can find no obvious fault with Mr.
Pearson’s measurement technique al-
though he has used a crude method at
best. However, the averaging of a num-
ber of results of this type of measure-
ment should yield a meaningful result.
That is in effect what Mr. Pearson has
done although his measurement resolu-
tion of one dB and the small number of
samples (three) makes it hard to find
the true average. | would conclude from
the data however, that Mr. Pearson did
indeed achieve gain from the 5/8-
wavelength radiator.

11 miles
21 miles
41 milles

1/4-wave 5/8-wave
antenna antenna gain

18 dB 21 de +3dB
31d8 34 dB +3dB
4 dB 7 dB8 +3dB

signer’s point of view this is a dangerous
approach because the designer has no
control over the antenna mounting
structure and very few amateur installa-
tions will probably wind up having the
antenna atop a long straight conducting
pole. More likely the antenna will be set
Jjust above a 20-meter beam or even
side-bracketed to a tower.

It would, of course, be very interest-
ing if we could see a vertical plane
radiation pattern of each of Mr. Pear-
son’s antennas to see if a correspond-
ence exists to fig. 8 and 9 of my article.
Even given a well equipped antenna test
range, that measurement would be a
tricky one to make. On several occa-
sions | have attempted range measure-
ments at 150 MHz and have always been
plagued by ground reflections, espe-
cially when tipping the antenna on its
side so that it could be rotated for a
pattern in the plane of the monopole.
That is why the model work reported in
my article was conducted at 1000 MHz
where reflections are far easier to
control.

Paul E. Meyer, KDDOK
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befter balancing
of the Heath
HM-2102 wattmeter

After wiring the Heath vhf wattmeter
very carefully it may be rather dis-
appointing to note that anything below
a swr of 1.6:1 is apparently considered
normal in balancing the bridge, and as
designed the bridge very often cannot
be nulied much below a 1.5:1 reading.
Of course, it is assumed a good 50 ohm
load is used at the nulling frequency,
such as a Bird dummy load. However, if
after following the nulling procedure
per the Heath manual no good null can
be obtained, the following change may
be considered.

Exchange C3 (7.7 pF) and C16 (10
pF) so C16 becomes a capacitor of 7.7
pF. In parallel with C16 mount one of
the 1/4-inch (6-mm) diameter miniature
ceramic trimmer capacitors with a range
of about 1.5 — 7 pF. If this is not
available mount only a miniature trim-
mer with a range of about 5 — 15 pF.
The intention here is to make C16
variable around 10 pF. By alternately
adjusting C4 and C16 in the nulling
procedure an excellent null can be
obtained, much better than is possible
with a fixed value of C16. Or C3 shouid
have a greater value, in many cases it
seems to, and this can be judged from
the position of the rotor of C4 when
this capacitor is adjusted for maximum
null before modification. If C4 is fully
closed C3 should be increased in value.
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An additional check for sensitivity
balance may be made as follows. Set the
sensitivity control to maximum {mini-
mum resistance) and with no load on
the antenna side of the bridge feed just
enough rf power into the bridge for a
full-scale deflection on the meter in the
farward position. Switching now to the
reference position should give the same
indication gn the meter. If there is a
difference of more than 10%, a correc-
tion can be made by adding additional
resistance in series with the higher read-
ing line at either point B or C on the PC
board — start with about 470 ohms.
This test can only be done with vhf rigs
able to operate without a load (such as
the Heath HW-202). If the rf output
level of the rig cannot be reduced as
needed, the bridge’s sensitivity control
may be used instead but this will reduce
the accuracy of the test, of course.

Bob Fransen, VEGRF

retune weather
monitor receiver
to two-meter fm

A quick glance through any of sev-
eral mail-order catalogs will reveal that
there are inexpensive transistor receivers
available for use as ‘‘weather monitors.”
These fixed-frequency receivers are de-
signed to receive vhf-fm continuous
weather information transmissions from
National Oceanic and Atmospheric
Administration (NOAA) stations on
either 162.40 or 16255 MHz. The
broadcasts, a part of the WNational
Weather Service, are intended to provide



local weather information in the public
interest, especially where natural

hazards are involved. This is a great idea,
and many people have bought these
units with thoughts of keeping track of
hurricanes, receiving tornado warnings,
and for assistance in planning weekend
boat trips.

This particular model receiver already had a
very small trimmer "“Tuning" control to pro-
vide reception of either 162.40 MHz or
162.55 MHz.

However, quite a few would-be lis-
teners have found that these units lack
the sensitivity to detect the low power
government transmitters at their homes
and consequently the fixed-tuned re-
ceivers are useless to them. This is
understandable when you compare the
fine print of the receiver specs in the
catalog and note a 7.5-uV sensitivity
rating — and then remember the NOAA
recommendation of a receiver with
capabilities of 1.2 uV for 40 miles from
the station; 0.9 uV for 50 miles and 0.6
1V for 60 miles.

Now, if you know of someone who
has one of these little boxes and is
about to throw it out, you might
casually mumble that you, "could use
the radio for parts” and, with luck,
carry it back to your shack. Upon
inspection, you will find that you pos-
sess a 9-transistor (typically) fm receiver
which, with the addition of one capaci-
tor, can be tuned to any frequency you
want, such as the local repeater. Mine is
set for 146.94 MHz.

Simply remove the unit’s cover, lo-
cate the local oscillator circuit, and
place a padder capacitor across its tuned
network. As shown in the photograph, |
used a small variable trimmer and placed
it outside the receiver. With this arrange-
ment | was able to tune down into the
commercial fm band (88 to 108 MHz),
aircraft communications frequencies
(108 to 136 MHz) and, of course, the
entire amateur 2-meter band. When a
variable capacitor has been found that
allows coverage of the desired range of
frequencies, it may be permanently in-
stalled within the receiver.

Kent Mitchell, W3WTO

cmos keying circuits

Shown in fig. 1 are two alternate
keying circuits which may be used with
the cmos electronic keyer which ap-
peared in the June, 1974, issue of ham
radio. The circuit in fig. 1A is designed
for grid-block keying and will key up to
- 140 volts, maximum. The circuit in fig.
1B is designed for keying solid-state
QRP transmitters.

Jim Pollock, WB2DFA

=40V MAX IMUM

TO GRID BLOCK
CIRCUIT OF

FOR GRID-BLOCK o TRANSMITTER

KEYING

P TO S00ma

TO TRANSMITTER'S
FINAL AND/OR

2N3053

FOR KEYING
LOW-POWER TRANSMITTERS

fig. 1. Alternate keying circuits for use with
the cmos electronic keyer.
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monitoring
scanner receivers

The Hy-Gain Electronics Corporation
has introduced two new vhf scanner
receivers, the Hy-Scan 10 for ten fm
channels, and the pocket model Hy-
Scan 4 for monitoring four channels.
The Hy-Scan 4 is the second generation
of Hy-Gain's popular Pocket Scanner,
and includes several new features includ-
ing individual channel lock-out, continu-
ous volume and squelch controls, ex-
ternal antenna jack, earphone jack and
an auto-manual scan switch. All of this
is built into the small size of
5.5x2.5x1.2 inches (14.0x6.4x3.0 cm).
The Hy-Scan 4 operates on four AA

58 january 1975

batteries and uses standard 10.7-MHz i-f
scanner crystals. Models are available for
30-50 MHz, 150-170 MHz and 450-470
MHz.

The Hy-Scan 10 is the big brother to
the Hy-Scan 4 Pocket Scanner and
features a rugged molded cycolac case
with carrying handle with a flip-top
which allows instant access for changing
the plug-in rf modules in the single-band
models (a three-band model is also
available). The rf modules allow the
choice of 30-50 MHz, 150-170 MHz or
450-470 MHz operation. Function con-
trols include LED channel indicators,
individual lockouts for each channel and
automatic or manual scan select switch.
The automatic battery charger and hide-
away telescopic antenna are built in.
Measuring 2.5x5.5x8 inches
(6.4x14.0x20.3 cm), the Hy-Scan 10
has jacks for earphone and an external
antenna, and uses standard 10.7-MHz i-f
crystals.

For more information on either the
ten-channel Hy-Scan 10 or the Hy-Scan
4 Pocket Scanner, write to Hy-Gain
Electronics Corporation, 8601 North-
east Highway 6, Lincoln, Nebraska
68505, or use check-off on page 94.

test equipment catalog

A six-page condensed catalog featur-
ing Eico’s broad line of electronic test
and measuring instruments for labora-
tories, industry and amateurs is now
available from Eico Electronic Instru-
ment Company. The all new catalog
features the most popular units in Eico's
line of over 100 electronic kits and
factory-assembled instruments, includ-
ing oscilloscopes, VTVMs, VOMs, signal
generators, tube/transistor testers,

More Details? CHECK—OFF Page 94



power supplies, as well as the Truvohm
line of multimeters. For your copy of
this new catalog, write to Eico Elec-
tronic Instrument Co., Inc.,, 283 Malta
Street, Brooklyn, New York 11207, or
use check-off on page 94.

TTL cookbook

This new book by Donald Lancaster
covers practically every aspect of TTL
logic, shows you what TTL is, how it
works, and how to use it in your own
circuits and projects. In the first chapter
the basics of TTL are given: what it is,
how to interconnect it, how to power it,
and so on. Chapter 2 is a catalogof TTL
devices, giving physical and electrical
specifications of all the devices mention-
ed in the book. Logic is covered in
Chapter 3, starting with the usual basics,
then going to more advanced logic
designs. Particular attention is given to
showing how TTL vyields single-package
solutions to traditionally difficult
problems.

Gate and timer circuits are discussed
in Chapter 4. Some practical applica-
tions are given including controlled
oscillators, two-tone alarms, digital
capacitance measurement, frequency
meters, digital thermometers and others.

Succeeding chapters take up clocked
logic, JK and D-type flip-flops and
applications, counters and counting
techniques, shift-register circuits, noise
generators and rate multipliers. The
final chapter discusses a number of
practical applications, including digital
counter and display systems, events
counter, electronic stopwatch, digital
voltmeter, digital tachometer, and other
digital instruments. The author suggests
several TTL projects that the reader
may wish to try, relying on his own
resources.

This book, by the same author of the
very popular RTL Cookbook, is highly
recommended to anyone who wants to

More Details? CHECK—OFF Page 94

KEYBOARD
ENCODER
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* 53 Keys

= ASC Il Encoder

* For: Terminals
TV Typewriters
Calculators
RTTY Displays
CATV and more

More keys—more features and still the same
price. Our KBD-2 comes with “Line Feed",
“Cancel” and "Escape’” functions for more
convenient teletype and computer operation.
Two user defined keys are connected to iso-
lated output lines on the connector to allow
use as “"Here Is", or other such special func-
tions.

Keyswitches are full typewriter travel and
response type, arranged in a modified ANSI
layout. Full length spacebar with equalizer.
Keyswitches are mounted on a fiberglass cir-
cuit board. The encoder provides a standard
ASC Il output and includes a debouncer
circuit. ASC |l code includes shift and con-
trol functions with three user defined keys
available. Keytops are first quality double-
shot molded types for permanent good ap-
pearance. Gold plated contacts on key-
switches. NEW—no surplus parts. Typewriter
style—NOT a modified keypunch board.
KDB-2 Kt ..civiiiiiminmrmiiissssusissassas $39.95 ppd

T DEPT H
o J 11 I':'= 219 W. RHAPSODY

SAN ANTONIO, TX 78216
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e SN
You're Ahead
when mobile witha
Larsen Kulrod®
Gain Antenna

= TOPS IN PERFORMANCE =
= LOWSILHOUETTE GOOD LOOKS =
= VSWR.LESSTHAN13T01 =
= HANDLES FULL 200 WATTS =

Larsen Kulrod VHF Antennas are the result
of over 25 years of practical experience in the
two-way radio field. They are rugged, reli-
able and built with infinite care to assure
top performance. Models available to fit all
standard mounts and for all popular ama-
teur VHF frequencies. Each isequipped with
the exclusive Larsen Kulrod, your assurance
of maximum efficiency and no loss of RF
through heat. Comes complete with all in-
structions. Models for 2 meters delivera full 3
db gain over 1/4 wave whips . . . the 420-440
MHz and 440-460 MHz collinears . . . 5 db
gain and full 100 watts capability.
Sold with a full money back guarantee . . .
the most liberal in the mobile antenna field.
Whether you work via repeater or simplex
you deserve to have a Larsen Kulrod. Get
full fact sheet and prices, today.

@rm Antennas

11611 N.E. 50th Ave. P.O. Box 1686
Vancouver, WA 98663
Phone 206/573-2722

DKuliod
a trademark of Larsen Electronics
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know more about TTL ICs and how to
use them. Published by Howard Sams &
Company, 336 pages, soft-bound, $8.95
from Ham Radio Books, Greenville,
New Hampshire 03048.

swan ssb transceiver

The new Swan 700CX Transceiver,
priced under $1 per watt, has a 700-
watt PEP input rating on single-
sideband, power enough to punch
through QRM without need for an
accessory linear amplifier. Frequency
ranges span the 10-, 15-, 20-, 40- and
80-meter bands with extended fre-
quency coverage of up to ten channels
for MARS operation (available with use
of an optional plug-in crystal-controlled
oscillator).

Operation includes selectable USB,
LSB, a-m and CW modes with standard
i-f filtering provided through the use of
a 5.6-MHz crystal filter with a 2.7-kHz
bandwidth having a 1.7 shape factor and
ultimate rejection in excess of 100 dB.
Included in the new 700CX is a built-in,
selectable 25- or 100-kHz crystal cali-
brator.

Other optional accessories include
power supplies for dc or ac operation, a
2000-watt linear amplifier, external vfo,
a super-selective i-f filter kit, plug-in
vox, phone patch and mobile mounting
kits. Price of the basic transceiver is
$599.95. For more information, write
to Swan Electronics Corporation, a sub-
sidiary of Cubic Corporation, 305 Air-
port Road, Oceanside, California 92054,
or use check-off on page 94.

More Details? CHECK—OFF Page 94



SHOPPED AT THE
FM SUPERMARKET
LATELY?

IF YOU HAVE . .. YOU KNOW HOW CONVENIENT
ONE-STOP SHOPPING CAN BE!

WHETHER YOU NEED A COMPLETE FM STATION OR ACCESSORIES TO IMPROVE YOUR
PRESENT STATION AT THE FM SUPERMARKET YOU CAN CHOOSE FROM ALL OF THE
MAJOR MANUFACTURERS ABOVE . . . AND MORE. TRULY ONE STOP FM SHOPPING

WHY CHASE ALL OVER THE COUNTRYSIDE LOOKING FOR THE GEAR YOU NEED?? WHEN
WITH ONE PHONE CALL OR LETTER YOU CAN FIND THE BEST IN SERVICE, PRICE AND
PRODUCT AT THE FM SUPERMARKET BROUGHT TO YOU BY “THE FM PEOPLE" WHO
ELSE?!?

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

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

PLEASE SEND ME YOUR NEW 1975

NEW 1975 CATALOG CATALOG WHEN IT IS AVAILABLE:
NOW BEING PREPARED NAME
CALL
ADDRESS

SPECTRONICS INC. cITy

1009 GARFIELD STREET STATE
DEPT. H-11
OAK PARK, ILL. 60304 AREA OF INTEREST
(312) 848-6778

More Details? CHECK—OFF Page 94 january 1975 61



The worlds most advanced
amateur radio system

3 .
transceiver-

a new standard
for the industry

A revolutionary “‘new generation” transceiver. It's
completely solid-state and totally broadbanded to
eliminate preselector tuning. And the output can
be instantly switched from 100 watts to 1 watt. The
true digital readout offers resolution down to 100
Hz and outstanding tuning accuracy. Receiver in-
termodulation distortion has been minimized and
there are very few active devices ahead of the
highly selective crystal filter. Adjacent channel
overload is negligible, yet sensitivity is better than
1 uV (.6 uV typical) and front-end overload is dra-
matically reduced. The 104" is 12 VDC-powered
for mobility and the optional HP-1144 fixed station
supply fits inside the SB-604 speaker cabinet. An
optional noise blanker can be installed in the
104" and an optional 400 Hz crystal filter im-
proves CW selectivity.

Kit SB-104, 31 Ibs., mailable ................. 669.95*
Kit SBA-104-3, 400 Hz CW crystal filter,

1AL, 'mallable: ...covivmcimamnanaassmsmvaios 34.95*
Kit SBA-104-1, Noise blanker, 1 Ib., mailable ... ... 24.95*
Kit SBA-104-2, Mobile mount, 6 Ibs., mailable ... ... 34.95*
Kit HP-1144, Fixed station power supply,

28 Ibs., mailable ......... ..o, 89.95*

SB-230 — the lowest-cost
conduction-cooled linear around

The SB-104's “silent partner.” 1200 watts PEP or
1000 watts CW from less than 100 watts drive. It's
rated at 400 watts input for slow-scan TV and
RTTY. The high-efficiency Eimac 8873 triode is
double-shielded to reduce stray RF and a massive
heat sink replaces noisy fans and blowers. The
"'230" assembles in just 15 to 20 hours with no
alignment.

Kit $B-230, 40 Ibs., mailable ................. 319.95*

SB-634 station console combines
5 convenient accessories

The 634" performs 5 important functions —a 10-
minute digital ID timer with visual or visual and
audible indicators an RF wattmeter that reads 0-
200 or 0-2000 watts with *=10% accuracy, an SWR
bridge, a hybrid phone patch that can be used
manually or with VOX control, and a 24-hour digi-
tal clock that runs independently of all other func-
tions. It's a must for every well equipped station.

Kit $B-634, 14 Ibs., mailable ................. 179.95*

SB-614 station monitor shows you
how clean your signal is

Highly visible 1%z x2” CRT detects problems that
can reduce the effectiveness of your signal — non-
linearity, insufficient or excessive drive, poor car-
rier or sideband suppression, regeneration, para-
sitics and CW key clicks. It monitors SSB, CW
and AM signals from 80 to 6 meters. Push-pull
drive for keystone free trace; automatic sync
sweep generator with 3 ranges from 10 Hz to 10
kHz. Can be used as an ordinary oscilloscope
from 10 Hz to 50 kHz.

Kit §B-614, 17 Ibs., mailable ................. 139.95*

SB-644 remote VFO

Designed exclusively for the SB-104. It provides
split transmit and receive control and you aren't
frequency-limited in any way — transmit at one
end of the band, receive at the other. The 644"
even has two crystal positions for fixed-frequency
control. The 644" has a linear dial, but the exact
frequency is displayed on the "104's" digital read-
out. The display automatically changes when
switching from transmit to receive.

Kit SB-644, 10 Ibs., mailable .................. 119.95*

SB-604 station speaker —

response-tailored to SSB

Designed to match the SB-104 in styling and per-
formance. The ‘604" uses a 5x7”, 3.2-ohm
speaker. And there's room inside for the HP-1144
power supply. With connector cable and plug.

Kit SB-604, 8 Ibs., mailable ................... 29.95*




DESIGN
NOTES

Mike Elliott

Sr. Design Engineer

Broadband solid-state power
amplifier design

Designing a 100 watt output broadband power
amplifier that will operate from a 12-volt source
requires close attention to impedance matching.
It is desirable to use as few devices as possible,
to reduce overall complexity. However, high power
devices display extremely low input and output
impedances which are difficult to match over wide
bandwidths. The SB-104's design uses only four
transistors to develop 100 watts output across the
3 to 30 MHz range. A simplified schematic dia-
gram is shown below with much of the bypassing
and filtering deleted for clarity.

Transistors Q1 and Q2, with transformers T2 and
T6 form a straightforward push-pull amplifier. Q3,
Q4, T3, and T7 form a second push-pull amplifier.
The push-pull configuration is desirable due to the
even order harmonic rejection inherent in such an
amplifier. In the SB-104, the push-pull amplifiers,
combined with an effective low pass filter, reduce
i':\ll hlarmonics to at least 45 dB below the 100 watt
evel.

cnoi R

Transfotmers T1 and T8 convert the nominal 50
ohm source and load impedances into two 100
ohm ports wnich are in phase. Any amplitude or
phase imbalance causes power to be dumped in
R1 or R2, thus assuring equal load sharing be-
tween the two push-pull amplifier sections. Simi-
lar hybrid transformers feed the supply voltage to
the transistors at T4 and T5. Differences in phase
or amplitude that would otherwise exist at the
collectors are bypassed to ground, resulting in
highly balanced output currents in T6 and T7. This
technique helps insure excellent second harmonic
rejection.

All transformers employ ferrite loading for broad
response. In addition, T2, T3, T6 and T7 use brass
tubing for the low impedance base and collector
windings to minimize high frequency losses. The
result is an amplifier which is flat within 2.5 dB
across the 3 to 30 MHz frequency range.
Intermodulation distortion, which results in splat-
ter, has been minimized in the SB-104, and is at
least 30 dB below the output carrier level. This is
accomplished by careful attention to the selec-
tion of device types and operating points. The bias
voltage applied to the four power output transis-
tors is fixed, and controlled by a diode mounted
on the transistor heat sink. The proper operating
point is automatically established in this manner,
and thermal runaway is prevented since the bias
diode characteristics change with heat sink tem-
perature.

VSWR protection is afforded by a fast-acting ALC
circuit. A directional coupler at the transmitter
output provides both forward power and VSWR
information. The resulting voltage controls the
gain of the transmitter, thus controlling power out-
put. In high VSWR environments, the power output
is reduced to protect the power amplifier. Typi-
cally, a 2:1 VSWR results in a 10% power reduc-
tion, and a 3:1 VSWR reduces the output power
to approximately 50 watts.

wotmont: P2l ol

Digital frequency readout
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Send for your

FREE 1975 Heathkit Catalog —
the world's largest selection
of electronic kits. .ot

HEATHKIT ELECTRONIC CENTERS — AT S
Units of Schlumberger Products Corporation L
Retail prices slightly higher.

ARIZ.: Phoenix; CALIF.: Anaheim, El Cerrito, Los Angeles, Pomona,
Redwood City, San Diego (La Mesa), Woodland Hills; COLO.: Denver;
CONN.: Hartford (Avon); FLA.: Miami (Hialeah), Tampa; GA.: Atlania;
ILL.: Chicago, Downers Grove; IND.: Indianapolis; KANSAS: Kansas
City (Mission); KY.: Loulsville; LA.: New Orleans (Kennerj; MD.: Balti-
more, Rockville; MASS.: Boston (Wellesley); MICH.: Detroit; MINN.:
Minneapolis (Hopkins); MO.: St. Louis (Bridgeton); NEB.: Omaha; N.J.:
Fair Lawn; N.Y.: Buffalo (Amherst), New York City, Jericho (L.1),
Rochester, White Plains; OHIO: Cincinnali (Woodlawn), Cleveland,
Columbus; PA.: Philadelphia, P gh; R.l: P d o (Warwick);
TEXAS: Dallas, Houston; WASH : Seattle; WIS.: Milwaukee.

HEATH

Heath Company Schiumberger

Dept. 122-1
Benton Harbor, Michigan 49022
[ Please send my free 1975 Heathkit Catalog.
[ Enclosed is §.

Please send model (s)

, plus shipping.

Name
Address
City State Zip

PRICES & SPECIFICATIONS SUBJECT TO CHANGE WITHOUT MOTICE
*

AM-305

MAIL ORDER PRICES; F.0.8. FACTORY.




SUPER CW FILTER CMOS ELECTRONIC KEYER
The IMPROVED CWF-2BX offers
RAZOR SHARP SELECTIVITY with
its B0 Hz bandwidth and extremely
sleep sided skirls Even the

Feature for feature the
CMOS-440RS gives the most for
your money: e State of the ar
design uses digital CMOS ICs and

weakest signal stands out NE555 sidetone » Built-in key with
Plugs into any receiver or Irans- A STACK FOR adjustable contact travel « Sidetone
ceiver. Drives phones or connect and speaker e Adjustable tone and
between receiver audio stage for volume e Jack for external key e 4

Cw MEN position switch for TUNE, OFF,

full speaker operation

e Drastically reduces all back-
ground noise « No audible ringing
e No impedance matching e No
insertion loss e B pole active filter
design uses IC's « Bandwidth: 80
Hz, 110 Hz, 180 Hz (seleclable) o
Skirt rejection: at least 60 db down
one octave from center frequency
for B0 Hz bandwidth e Center fre-

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

quency: 750 Hz = 9 volt transistor CMOS-440RS, Deluxe $34.95

battery not included

e 400 Hz or 1000 Hz center fre- Write for FREE catalog and CW filter test
reports. Please include $1.50 per unit for

quency available add $3.00 shipping and handling. Money back it not

IMPROVED  CWF-2BX, assem- satistied.  One  year UNCONDITIONAL

bled $22.95 guarantee

CWF-2, PC board, includes 4 4x 31/4 x 2 3/16 inch |

position selectivity switch $15.95 ‘

CWF-2, kit $13.95 BANKAMERICARD

Dealer Inquiries Invited

Radio Amateurs
Reference Library
of Maps and Atlas

FM YOUR GONSET

{or your Clegg 22 er. Paly Comm 2. PC 62 Juhoson

BN2, Aerotron 500 HA 460, TX VHF 1

* New! Plug-in modulator
puts t he

WORLD PREFIX MAP — Full color, 40" x 28", shows

?omr_?umca't::' prefixes on each country i DX rones, time zones,
'an‘m.' t“ m 2 cities, cross referenced tables sl‘25
* No modification or
rowWiri on your RADIO AMATEURS GREAT CIRCLE CHART OF THE
g WORLD — from the center of the United States! Full
Communicator. Just color, 30" x 25", listing Great Circle bearings in de

rees for six major U.S. cities; Boston, Washington,

plug into mike jack "
. C.. Miami, Seattle, San Francisco & Los Angeles

and crystal socket,

e Compact self-contained $1.25
modulator measures RADIO AMATEURS MAP OF NORTH AMERICA! Full
4" " 1% color, 30" x 25" — includes Central America and the

x 3" x ) Caribbean to the equator, showing call areas, zone
boundaries, prefixes and time zones, FCC frequency
E chart, plus wuseful information on each of the 50
e Works with Communicator |, II, I1l, IV United States and other Countries $1.25
and GC-105, and other rigs If“.d' WORLD ATLAS — Only atlas compiled for radio ama
* FM at a tenth the cost of a new rig. teurs. Packed with world-wide information — includes
H z ‘e 11 maps. in 4 colors with zone boundaries and coun
* Frequency ad]uFI for netting built in. try prefixes on each map, Also includes a polar pro
s $34.50 postpaid U.S.A. $36.50 for PC-2, jection map of the world plus a map of the Antarctica
PC-62, HA-460. Specify transmitter — a complete set of maps of the world. 20 pages
model. California residents add 5% size 8% " x 12"

sales tax. (HC-6/U crystal and 9 volt Complete reference library of maps — set of 4 as listed
transistor battery not supplied.) above $3.75

* Send for free descriptive brochure. See your favorite dealer or order direct.

Mail orders please include 50¢ per order for postage and handling

PALOMAR

wei oe S | I A

925 Sherwood Drive
Dept. € | 2ke Bluf, I1l. 60044

BOX 455, ESCONDIDO, CA 92025
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SPECIFICATIONS
Features

GENERAL: » Frequency Coverage: 144 through 148 MHz. 12 Channels,
e 12Channels 2 supplied: (1) Receive: 146.52 MHz, Transmit: 146.52 MHz;
- (2) Receive: 146,94 MHz, Transmit: 146.34 MHz « Power Requirements:
¢ Monolithic crystal 13.0 Volts DC*15% e Current Drain: Transmit: 450 mA, Receive: 45mA
filterin|IF for superior » Antennalmpedance: 50 Ohms e Dimensions: 53" x 2% " x 7¥2"(13.6

adjacent-channel x 5.8 x 19.1 cm) e Weight: 3.75 Ibs (1.7 kg)
selectivity RECEIVER:  Sensitivity: Typically .5 microvolt for 20 dB quieting » IF
" Selectivity: 20 kHz at 6 dB down ; £30 kHz channel rejection greater than
e Improved microphone 75 dB down. » First IF: 10.7 MHz with 2-pole monolithic crystal filter

» Second IF: 455 kHz with ceramic filter. » Intermodulation Response:
At least 60 dB down. » Modulation Acceptance: £7kHz. » Audio Output:

Amateur s ’5 At least 1 Watt at less than 10% distortion. » Audio Output Impedance:
Net . 80hms

Including Mike, Over-the Shoulder Carrying § .

o 120 VAT el T e TRANSMITTER: « RF Output Power: 1 Watt minimum e Frequency

Batteries, and Speaker/Headphone Plug Peh‘;mtili‘::?i;:a‘:?g:?t?g[ﬁrrﬁ:‘U kHz maximum, factory set to 6.0 kHz
ACCESSORIES

* Model AA-10 Power Amplifier: Use with TR-22C or any transceiver
up to 1.8 watts output. 10 dB power increase. At least 10 watts output

at13.8VDC. Automatic transmit/receive switching $49.95
» Accessory Crystals. each $7.50
« Model MMK-22 Mobile Mount $9.95

’ Prices subject to change without notice
At your dealer’s

540 Richard St., Miamisburg, Ohio 45342
R. L' DRAKE COMPANY m@?hone: (513) B66-2421 « Telex: 288-017

Drake manufactures a complere line of Amateur, Commercial, and Marine Communications Eouwipment. Write for prices and details

More Details? CHECK—OFF Page 94 january 1975 65



NOW! BUY DIRECT

WHAT DOES THIS MEAN?

It means that GENAVE'’S outstanding line of Amateur radios is
now available to you at new, inflation-beating prices. A glance
at the new prices confirms that the dealer’s discount has been
entirely eliminated, to your benefit. The same fine radios that
you've seen in his shop may now be ordered on a Factory-
Direct basis. You pocket the savings. Warranty policies re-
main the same: if your new GTX fails within three months
of purchase, send it back. We'll fix it or replace it, fast.

Order TODAY—Orders will be processed
as they are received!

Standard crystal frequencies in stock @ $3.75 each:
1% Meter 2 Meter 6 Meter
™ RX ™ RX ™ RX

222.30 223.50 146.01 146.34 52.25 52.38
222,34 223.90 146.10 146.52 52.525 52.525
222.38 223.94 146.12 146.61 52.70 52.60
223.14 22398 146.16 146.70 52.76 52.64
223.26 224.74 146.19 146.72 52.82 52.68
22330 224.86 146.22 146.76 52.88 52.72
223.34 224.90 146.25 146.79 52.92 52.79
223.50 224.94 146.28 146.82 52.96 52.80

146.34 146.85 53.15 53.05

146.52 146.88 53.25 53.08

146.94 146.94 53.68 53.16

Contact factory for prices on other crystal frequencies.

Made In U.S.A.

G ¢ USE THIS HANDY ORDER FORM
SExX & TO HELP YOURSELF e
TO GIANT SAVINGS!

eneral Aviation Electronics, Inc., 4141 Kingman Drive, Indianapolis, Indiana 46226—Area 317-546-1111
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or GIANT SAVINGS!

Look at These
UNBEATABLE

PRI CES! GTX-100 1%-Meter FM

100 channels, 12 watts

WAS $309.95

GTX-600 6-Meter FM
100 channels, 35 watts

WAS $309.95
NOW

219"

(Incl. 52.525 MHz)

NOW
$21 995

(Incl. 223.5 MHz)

GTX-200 2-Meter FM
100 channels, 30 watts

GTX-2 2-Meter FM WAS $299.95 GTX-10 2-Meter FM
10 channels, 30 watts NOW 10 channels, 10 watts
WAS $299.95 $1 9995 WAS $239.95
NOW (Incl. 146.94 MHz) NOwW
$‘| 8995 $‘| 5995
(Incl. 146.94 MHz) CLIP OUT AND ORDER NOW! (Incl. 146.94 MHz)
Ly ¥ § % § §® § F §®» _§8 _§ 8 § 0§ 30 B _§ °B N B N N ]
@P GENAVE, 4141 Kingmen Dr., Indianapolis, IN 46226 HR I
¥ HEY, GENAVE! Thanks for the nice prices! Please send me:
[ 6GTX-600 @ $219.95 §__ [] Lambda/30 2-M Base Antenna @ $59.95 §_ I
[JGTX-200 @ $199.95 §_ [ Lambda/6 2-M Trunk Antenna @ $29.95 $__ I
[]6GTX-100 @ $219.95 $__ [ ] TE-1 Tone Encoder Pad @%$5995 % l
[J6TX-2 @9$189.95 §__ [ ]PSI-9 Port. Power Package @@ $2995 %
(1 batteries)
C]6TX-10 @$169.95 § [ PS-1 AC Power Supply @ $49.95 $_ i

and the following standard crystals @ $3.75 each: I
-

Ind. residents add 4% sales tax: I
Sub-Total $____ Cal. residents add 6% sales tax:.____ TOTAL: $___ :
All orders shipped post-paid within continental U.S. For C.0.D., Include 20% Down. l
NAME _ : AMATEUR CALL . I
ADDRESS _ _________CITtY STATE& ZIP
Payment by: [ Certified Check/Money Order [J Personal Check O C.0.D. I

Note: Orders accompanied by personal checks will require about two weeks to process.

[0 20% Down Payment Enclosed, Charge Balance To: I
[1 BankAmericard # i Expires I
[ Master Charge #_ Expires _ Interbank #__

Prices and specifications subject to change without notice.
L 5 3 2 2 2 B B N 0 3 3 3 3 B 0 B0 0} ;0 B }§ } |}
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CRYSTAL FILTERS
and

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

10.7 MHz FILTERS 10.7 MHz FILTERS CONT'D.

XF107-A 14kHz NBFM $40.60 XM107-504 14kHz NBFM $18.95
XF107-8 16kHz NBFM $40.60 XF102 14kHz NBFM $7.95
XF107-C 32kHz WBFM $40.60 10.7 MHz DISCRIMINATORS

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

CRYSTAL SOCKET (for XM107-504) type DG1 $1.50 (Export inquiries invited)

UHF VARACTOR MULTIPLIERS

Model MMv432 MMv1296 MMv432H MMv1296H
Frequency Range

Output MHz 420-459 1260-1377

Input MHz 140-153 420-459
Input Power max. 20 W. 20 W. 70 W. 35 W,
Output Power at
Max. i/p. Min. 12 W. 10 W. 35 W, 20 W.

Typical 14 W. 12 wW.

PRICE $75.20 $85.95 High Power units to special order.
No Power Supply Required. SPECTRUM
All specifications apply to 50 ohm input/output system.

INTERNATIONAL

BOX 1084 CONCORD
MASSACHUSETTS 01742
U. S. A

Construction Die cast aluminum box.
Size 4.5 x 2.5 x 1.25 ins. 4 connectors.
Broad band design, NO tuning required.

Shipping: Filters 50c; Varactor Multipliers $1.00.

CURTIS KEYER
$24.95?

A remarkable new CMOS
IC, created specifically for
the CW op brings Curtis
keying within everyone's
reach. One 16 pin IC contains all features of the
EK-420 (Oct. '73 QST review) . . . self-completing dots,
dashes and spaces; lambic option; dot memory;
weight control; key debouncing; sidetone and almost
zero power drain. You add pots, pwr supply, speaker,
chassis and customize as you like.

8043-1. .. Type 8043 IC, PCB, socket and manual

ECHO Ill REPEATER MODEL 34 WATTMETER

%

ABS4Y

A COMPLETE LINE OF FM AMPLIFIERS L 95
Al e C ot S i = Biios D eieeeiiiiaeiasieies $24.

6 METER FM 2 METER FM 8043-2 Abovep!uapuﬁalknududngpals spkr,
A4950 - G0W - 10db - $183 MODEL C . 25W - adb - $69 chassis, jacks, etc. Solid state =300V,
A4960 - 50W  Bdb - $192 MODEL D - 50W  7db - $99 200mA keying ............ ....$49.95
AB349 - 100W - 10db - 5270 | supen D KIT B0W - 35db $60]  Postage anywhere in US.A. by air ........... $1.50

450 - UHF

|
|
JHF | MODEL DS - 80W - 35db - $139

MODEL 75 - 30W - 7db - $167. | MODEL E - 25W - 10db - $80
MODEL 30 - 30W - 9db - $194. | SUPER E KIT . 40W - 11db . $60 CURTIS ELECTRO DEVICES, INC.
MODEL 70 - 70W - 6db - $255. | MODEL ES - 40W - 11db - $115 Box 4090, Mountain View, CA 94040

|

|

OTHER PRODUCTS 10-0 - 100W - 7db - $209
ECHO il FM REPEATER - 8948 1-10-0 - 100W - 14db - $226
MODEL 34 WATTMETER - $60 | 350 - 100W - 4db - 5185

LOGIC MICRO/MINI-

LOG’C COMPUTER NEWS

DYNAMIC ) e
[] ) PR NEWSLETTER
COMMUNICATIONS SAMPLE COPY §1.00
LOGIC NEWSLETTER
POB 252
WALDWICK, N.J, 07463

— . __ gag AVE."E"  P.0.BOX 1016
|@! | | RIVIERA BEACH, FLA. 33404
L | | ——— (305)844-1323
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TH6DX X

The ultimate Tri-band

Up to 9.5 db Gain

R .
, /

o

#

rd

No other antenna gives you the performance on 10, 15 and 20 meters
equal to that of the Thunderbird. Built, without compromise, to be elec-
trically and mechanically superior to everything else.

» Separate “"Hy-Q'' traps for each band. Tuned at the factory for peak
performance. Get optimum results for your preferred mode on trans-
mission, phone or CW, using factory supplied charts.

« Cast aluminum, tilt-head, boom-to-mast bracket accommodates masts
from 1%" to 22" and provides mast feed-through for stacking. (Extra
heavy gauge, formed element-to-boom brackets used throughout.)

« All taper-swaged, slotted aluminum tubing for easy adjustment, light-
weight, with full circumference, compression clamps instead of usual
self-tapping screws used throughout.

« Exclusive Beta Match for optimum matching on all three bands
and positive DC ground path.

» 3 active elements on 20 and 15 meters, 4 on 10.

» 25 db front-to-back ratio.

* SWR less than 1.5:1 on all bands at resonance.

= 24’ boom, longest in the industry.

« 20" turning radius, 6.1 sq. ft. surface area, 61.5 Ibs. net weight.

6-Element Super Thunderbird
Model 389
Other Popular Tri-band Beams by Hy-Gain:
3-Element Thunderbird 2-Element Thunderbird 3-Element Thunderbird Jr.
Model 388 Model 390 Model 221
For best results, always use a
BN-86 Balun with your beam. i a'n
For prices and information, contact your local
Hy-Gain distributor or write Hy-Gain.

Hy-Gain Electronics Corporation; 8601 Northeast Highway Six; Lincoln, NE 68507, 402/464-9151, Telex 48-6424
Branch Office and Warehouse: 6100 Sepulveda Bivd., #322. Van Nuys, CA 91401; 213/785-4532; Telex 65-1359
Distributed in Canada by Lectron Radio Sales, Ltd.; 211 Hunter Street West, Peterborough, Ontario

More Details? CHECK—OFF Page 94 january 1975 69



300 MHz PRESCALER MODEL PD-301

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

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

L=}

PD 301K Kit With Power Supply $43.50

PD 301 Complete Unit With
Power Supply $55.50

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

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

For

B |
FREQ.

» ~ STABILITY

Depend on JAN Crystals.
Our large stock of quartz
crystal materials and components assures Fasl
Delivery from us.

CRYSTAL SPECIALS

2-METER FM for mosl Transceivers ea.$3.75
144-148 MHz — .0025 Tol.

Frequency Standards

100 KHz (HC 13/U) 4.50
1000 KHz (HC 6/U) 4.50
Almost all CB Sets, Tr. or Rec. 2.50
(CB Synthesizer Crystal on request)
Any Amateur Band in FT-243 1.50

(80-meter, $3.00 - 160-meter not avail ) 4 for 5.00
For 1st class mail, add 20¢ per crystal. For
Airmail, add 25¢. Send check or money order.
No dealers, please.

All Phones

(813) 936-2397

Send 10¢ for new calalog with 12 oscillator
circuits and lists of frequencies in stock.

Diyision of Bob Whan
& Son Electronics, Inc.
2400 Crystal Drive
F1. Myers, Florida
33901
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— COIL KITS —

for HIGH EFFICIENCY 35 WATT

CLASS D R.F. AMPLIFIER
as described in October ““Ham Radio” page 20
L2, T1, T2, T3 Postpaid $8.25
L1, L3 for 160 meters $3.50 —
80 meters $3.30 — 40 meters $2.90

for MINIATURE 7-MHz TRANSCEIVER
as described in July ““Ham Radio" page 16
L1, L2-3, L4, RFC1, 2, L5-6-7 Postpaid $7.00

SEND FOR LIST OF COIL KITS

Coil Winding Quick Quotes Stock Coils
Send Specs or Sample Coil & Choke Forms

@» CappeLL Con Corr. @»

POULTNEY, VT. 05764 802-287-4055

E Bf: g0 3
WORSE mg_gsrc by CURTIS

EN-420A CMOS Deluxe Keyer
KM-430 CW Message Memory $299.95

MASTERCHARGE

Wrine for
teuchurem

CST Aevis

TEL (415 9643138
INC . B0 4050, MOUNTAIN VIEW, CA S4040

THE ONLY QSL BUREAU to handie all
of your QSLs to anywhere; next door, the
next state, the next country, the whole

world. Just bundle them up (please arrange
alphabetically) and send them to us with
payment of 6¢ each.

5200 Pa Ave., Rich d, CA USA 94804

More Details? CHECK—OFF Page 94




Desk top AC supply available. Features front

S l N G L E SI DE BAN D facing speaker and space for accessory VOX
TRANSCEIVER Band Coverage: 20, 40, 80 and 160 meters o 180

watts P.E.P. and CW input « Power Output: 80 watts

e COMPLETELY SOLID STATE minimum P.E.P. and CW (100 watts typical) « Highly

e “SUPER” MOBILE stable VFO e Plug-in circuit boards e Operates

A9 " " directly from 12-14 wvolt D.C. source e Built-in

o COMPACT(D“"Q’G Hx9'2"Wx8%,"D) speaker ¢ AR-117 and AR-230 desk top power supply

e EXCELLENT OPERATING available for AC operation e Broadband design

CHARACTERISTICS includes ALC and infinite VSWR projection e Super

selectivity (bandwidth at 120 db is only 9.2 kc)

e RELIABLE e Includes 4 |.C.'s, 18 transistors, 32 diodes e The
e VERSATILE Price... $499.00

. ' T
11240 W. Olympic Blvd., Los Angeles, Calif, 90064 JUCUUAIENIIEH
ARV Yy Ry ()W Exclusive Export
931 N, Euclid, Anaheim, Calif. 92801 714/772-9200 ELUELIEZY
Butler, Missouri 64730 816/679-3127 NELR:FUTALS

Prices subject to change without notice
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186dB gain . . . over an

ISOTROPIC NOODLE INSIDE A COPPER
BOX SUNK IN A FULL CESSPOOL . . .

Tired of Wild Claims and Not So Wild Performance?
Try a KLM Amplifier and/or Antenna for a Pleasant Surprise

KLM 13.9-14.4-5
Big Stick 20 mtr
Monobander

S

K I.M ELECTRONICS Dept. H
1600 DECKER AVENUE
SAN MARTIN, CA 95046 408-683-4240

‘WA E SAVER_ )
OWE,

10 Watts PA 10-140B 9.7 dbd
2 mir Power Gain

Amp WRITE FOR OUR

. NEW FALL '74
CATALOG

ON AMPLIFIERS

AND ANTENNAS

140 WH‘B

M

£ S & MASTS

T . :

E Cz series towers, cranks up, lm‘tall_s
without guy wires. New lacing design

creates greater strength.
Mini and Magna rotating masts . . . high
strength galvanized tubing, self support-
ing crank-up.
For complete details and prices please
check your local dealer or write

only STANDARD

sells more STANDARDS
than Erickson...and here’s

SR C-146A ] Certified Welders L.A. City License #634
ERICKSON @ RISTAO TOWER CO.
P.0. Box 115, Hanford, California 93230 /
WITH
@ Charger PRINTED CIRCUIT BOARDS

® “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

4135 Main Street (New Location)
Skokie, IL 60076 (312) 677-2161
Hours: 9-4:30 M-S;6:30-9M, Th, F

Available for any amateur project appearing
with artwork in any amateur periodical.

Write for complete details and prices
D. L. ““Mac’ McClaren, WBURX
Printed Circuit Service for the Amateur
19721 Maplewood Ave. Cleveland, Ohio 44135
216-267-3263

VHFIUHF CONVERTERS
PREAMPS

Ten meters through 432 MHz. A post card will bring our

full 1974 Catalog.

BOX 112 SUCCASUNNA_ NJ 07876
Telephone 201584 6521

@ \\JJ @]Im @LL laboratories

72 january 1975

More Details? CHECK—OFF Page 94




Jhere s
a Difference Jn

Quartz Crystals

<+ A0 volls

More Details? CHECK—OFF Page 94

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

WRITE FOR CATALOG

INTERNATIONAL

L~

CRYSTAL MFG. CO,, INC.
10 NORTH LEE
OKLAHOMA CITY. OKLA. 73102
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DRAKE

$3 2 OOAgiteur Net

Including dynamic microphone,
DC power cord, mobile mount and
desk mount brackets, microphone
hanger, auxiliary connector, and
external speaker plug

AC-10 Power Supply
for 115 VAC operation 34400

Prices subject 1o change without notice

23-channel, highly selective, all solid state

TR-72 2 Meter FM Transceiver

GENERAL: ® Freq. coverage: 144-148
MHz ® 23 channels. 2 supplied ® Com-
pletely solid state ® Current drain: Rcv
0.4 A, Xmit 2.7 A (Hi power) or 1.2 A
(Lo power) ® Voltage required: 13.8
VDC ® Antenna impedance: 50 ohms
® Freq. adjusting trimmers ® Size: 7'/16"
W x 23" Hx9716" D. (18 x 6 x 24
cm) ® Weight: 5'/2 Ibs, (2.5 kg).

TRANSMITTER: ® RF output power: 10 W min. (Hi power)
or 1 W (Lo power) at 13.8 VDC ® Frequency deviation:
adjustable to £15 kHz max., factory set to *6.5 kHz ® Auto-
matic VSWR protection

RECEIVER: ® Crystal-controlled, double conversion superhet
® Sensitivity: Less than .35uV for 20 dB quieting ® Selectivity:
20 kHz at -6 dB ® Audio output: 1 W ® Modulation ac-
ceptance: *7 kHz ® Image rejection: -65 dB.

540 Richard St., Miamisburg, Ohio 45342
n' L' DnAKE COMPANY Mm Phone: (513) 866-2421 « Telex: 288-017

POLICE CALL

FREQUENCIES/CALL LETTERS/
AREAS OF OPERATION

* Rescue Squad

* Government

* Ambulance
e Paramedic
1975 EDITION

® 9 Volumes now available

e Police
® Fire

® Price $4.95 per volume, plus postage and handling.
BO per volume for first class or
30 per volume for fourth class
New Jersey residents add 25¢ per volume for
sales tax

* VOLUME 1 Connecticut, Maine, Massachusetts, New
Hampshire, New York, Rhode Island,
Vermont

® VOLUME 2 Delaware, Maryland, New Jersey,
Pennsylvania

* VOLUME 3 Ohio, Michigan

* VOLUME 4 Iinois, Indiana, Kentucky, Wisconsin

e VOLUME 5 . lowa, Kansas, Minnesota, Missouri,
Nebraska, North Dakota, South Dakota

* VOLUME & District of Columbia, Florida, Georgia,
North Carolina, South Carolina, Virginia,
West Virginia

® VOLUME 7 Alabama, Arkansas, Louisiana,
Mississippi, Oklahoma, Tennessee, Texas

® VOLUME 8 Arizona, Colorado, ldaho, Montana, New
Mexico, Nevada, Utah, Wyoming

® VOLUME 9 California, Oregon, Washington

Send Money Order or Check to
POLICE CALL MAGAZINE
LEBANON, NEW JERSEY 08833

450 MHz CONVERTER
KIT FOR HAM OR COM'L.
BANDS, $20 LESS XTAL(S).

e PREAMP KITS $6, WIRED $10 —
FREQ. FROM 20 TO 230 MHz.

e |ED SCANNER KITS $10.
¢ VHF FM RECEIVER KITS.

— SEND SASE FOR LITERATURE —

HAMTRONICS, INC.

182 BELMONT RD. ROCHESTER, N. Y. 14612
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ALL-BAND ANTENNA CONNECTOR

HYE-QUE 1 molded connector has
evelets for securing antenna elements,
heavy copper leads, ¢ 59 onn-
nector for nt for

Drip-cap  protects

ir. He ced. At your deal-
3 or $3.95 pestpd. Companion in-
- sulators, 2 for 99¢ ppd. Instructions

inclhuded

o
er's,

BUDWIG MFG. CO., p.0. Box 97H, Ramona, Calif. 92065

LOOKING FOR A NEW CHALLENGE?
=i ... then huild a TV cameral

DAKOTA CITY, NEBR. 68711

1301 sroaowar nw. ATV Research

More Details? CHECK—OFF Page 94



March 1968 (first issue)

FEATURING: 5-band SSB exci-
ter, IC-regulated power supply,
Remotely-tuned 10-meter beam,
Transistor curve tracer, Double-
balanced mixers.

May 1969

FEATURING: Potpourri of in-
tegrated-circuit applications,
FM repeater receiver perform-
ance, RTTY converter, IC noise

blanker, The ionospheric e-
layer.

August 1969

FEATURING: Homebrew Para-

bolic Reflector, Solid-state Q-
S5er, Frequency calibrator with
mos IC's, New muitiband quad
antenna, Troubleshooting with
a scope.

September 1969

FEATURING: FM techniques
and practices, IC power sup-
plies, 1296-MHz varactor trip-
ler, Tunable bandpass filters,
Amateur microwave standards.

October 1969

FEATURING: Hot Carrier Di-
odes, Llow-cost linear IC's,
Diversity antennas, solid-state
432-MHz exciter, Tropospheric-
duct communications.

November 1969
FEATURING: Op Amps .
theory, selection & appllcatlon,
WWV  receiver, Multiband an-
tenna, Electronic key, Six-
meter collinear.

collector’s

items

June 1971

FEATURING: A practical ap-
proach to 432-MHz SSB, M
carrier-operated relay, Audio
agc systems, Practical IC's,
Low-noise 1296-MHz preamp.

June 1972

FEATURING: 5 Band solid-state
communications receiver, FM
repeater control, SSTV synch
generator, microwave experi-
menting.

August 1972
FEATURING: Frequency synthe-
sizer for Drake R-4, 2304 MHz

preamp, audio filters, RTTY
Monitor scope, mobile touch-
tone.

October 1972

FEATURING: 4 channel spec-
trum analyzer, HF frequency
synthesizer, all-band dipole,
160 meter vertical, multi-func-

tion IC’s.

December 1972
FEATURING: Satellite commun-
ications, UHF swr bridge, RTTY
monitor, receiver, FM channei
elements, helical mobile an-
tenna.

January 1973

FEATURING: Matching net-
works, digital readout VFO, fm
repeater recoder, six-meter pre-
Iamr:a. tuneable phase locked
oop.

February 1973

FEATURING: Communications
receiver design, rf speech clip-
per, fm receiver scanner, Ples-
sey SL600 integrated cricuits,
solid-state noise blanker.

March 1973

FEATURING: Solid-state 80-me-
ter transceiver, reciprocating-
detector receiver, AFSK gener-
ator, electronic keyers, mobile
touch-tone.

June 1973

FEATURING: Digital RTTY auto-
start, fm repeater installation,

micropower receiver, broad-
band amplifiers, logic oscil-
lators.

July 1973

FEATURING: SSTV test gener-
ator, carrier operated relay,
VHF receiver, two-meter fre-
quency synthesizer, antenna
matching.

HAM RADIO BOUND VOLUMES

HAM RADIO BINDERS

items deserve the best protection
you can give them, and we know of no better
than our handsome Ham Radio Binders. Bound
in washable buckram and supplied with year
labels to identify each volume.

Collector's

Each binder

Twelve

Here is a handsome addition to your library.
issues
bound into a rugged, good looking, hard cover
book, Certainly the most deluxe way to collect
Ham Radio and perhaps the only way to ac-

(a full year) of Ham Radio

hoids 12 issues. tlzg|7rle lsg;nze 1%73 of dprir§t74back I|s£’s|ues Years
.50 each 3 for $12.00 ' 2n available
ol $ $14.95 each
There's no place like a good collection of [J March 1968 (first issue)
HAM RADIO back issues to find answers [ may 1969 [ October 1972
’ . .

you're looking for. Go over the list above . , .. 1960 [ December 1972
and find the ones you need.

[ September 1969 [ January 1973

ham Enclosed is ... for [ October 1969 [ February 1973
’—adio the items | have checked. [ November 1969 [J March 1973

[ June 1971 [ June 1973
GREENVILLE, NH 03048 [ June 1972 0 July 1973

{1 August 1972
N Call

Just $1.00 each ppd.
Address.
..Binders $4.50 each 3 for $12.00

City.

............ Bound Vol $14.95 Specify year(s)
State Zip

More Details? CHECK~-OFF Page 94
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NEW BIPOLAR MULTIMETER:
AUTOMATIC POLARITY INDICATION

A

40 MHz DIGITAL FREQUENCY COUNTER:

* Will not be damaged by high power transmission levels.
* Simple, 1 cable connection to transmitter’s output.

ES 220K
1 KHz resolution

ES 221K — Crystal time base
100 Hz resolution . 6 digit: $109.50 Case extra: $10.00

DIGITAL CLOCK:

Line frequency time base.
. 5 digit: $79.50. Case extra: $10.00

ES 112K/124K * 12 hour or 24 hour clock: S46.95,
Case extra: « Metal $7.50

CRYSTAL TIME BASE:
ES 201K — Opt. addition to ES 112K, 124K or 500K
Mounts on board. Accurate to ,002% . . .. $25.00

|I.D. REMINDER:
ES 200K — Reminds operator that 9 minutes and 45seconds
have passed. Mounts on ES 112 or 124 board. Silent LED
flash: $10.95. Optional audio alarm $4 extra.

Dependable solid state components and circuitry. kasy reading,
7 segment display tubes with clear, bright numerals These products
operate from 117 VAC, 60 cycles. No moving parts. Quiet, trouble free
printed circuit

Each kit contains complete parts list with all parts, schematic illustrations
and easy to follow, step by step instructions. No special tools required.

ORDER YOURS TODAY:
Use your Mastercharge or
Bankamericard

Money Back Guarantee

505'; Centinela * Inglewood, Ca. 90302 = (213) 674-3021
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LOOKING

FOR ALL
THE LATEST
OSCAR NEWS?

&
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| By special arrangement with AMSAT
! HR Report will now bring you complete
! orbital information on both OSCAR 6 and
{ OSCAR 7. This won't include just a few
': sample orbits, but will describe all orbits
i and will include other information such
E as timing for sample U.S. cities.

I
]
1
]
1
I
]
]
1
]
]
]
]
]
1
)
]
]
]

This is just one more example of HR
Report's new approach to amateur radio
news. More complete, more timely, more
accurate than any other news scource.

You're just not up-to-date if you're not
reading HR Report.

1 year $12.00 US & Canada

I* REPORT

GREENVILLE, NH 03048

YOU ASKED FOR IT! ECM-5B FM
Modulation Meter

Only $99.95 fasiis:

® 0.7.5 kHz deviation peak reading

Meets commercial requirements

& Dperates 30500 MHz

® Crystal controlled for easy operation

® Telescopic antenna

NEW OFTIONS

® NICAD powes pek $20 46

® Charges 57996

® Audia/mope output

it marpha e 1298

Write or call for complere info
Send check or money order for $99.95 plus $1.50 for
shipping. Indiana residents add 4% sales tax. Crystals
for 146 94 MHz $3.95. All other freq: $7.10

ECM Corparation

412 Morth Weinbach Ave,
Evansville, indiana 47711
B12-476-2121

RTTY
e Phase-lock loop RTTY PC boards
¢« CMOS RTTY regenerator PC boards
¢ Phase-coherent afsk PC boards

AOK for Oscar 7 send S.A.S.E.
telemetry DIGICOM for Info.
Suite 800 185 Devonshire St Boston, MA 02110

QUALITY, VALUE, INTEGRITY,
VARIETY AND FAST PPD. DELIVERY.
WANT SOME? Try TRI-TEK

10¢ Stamp For Latest Flyers Full of
New and Surplus Electronics Bargains.
Tri-Tek, Inc. Box 14206, Phoenix, Az. 85063
Store Location: 6522 N. 43rd Ave., Glendale, Az.

More Details? CHECK—OFF Page 94



f engineering

* k Kk Kk * Power Supplies * ok ok ok Kk

-

AS LOW
AS 31¢
PER WATT
12 Amp regulated 2% 24 Amp regulated 2%
50 Mv max. ripple 50 Mv max. ripple
11-14 VDC adjustable output 11-14 VDC adjustable output
PS-12 kit  —$69.95 PS-24 kit ~ —$99.95
wired — $85.95 wired — $114.95
shipping weight — 12 |b, shipping weight — 24 |b.

— REPEATERS—

144 Mhz 220 MHz
15 WATTS OUTPUT .25 MV SENSITIVITY

UNSURPASSED
RELIABILITY ® SIMPLICITY ® FLEXIBILITY
QUALITY

COMPLETE PACKAGE

O receiver O exciter O pwramp O powersupply O cortimer O identifier

* % % %
* o A %

FACTORY ASSEMBLED AND TESTED—$595.95
Kits start at $154.95 (receiver exciter pwramp cor)
call or write for details

'Ff engineering s

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

More Details? CHECK—OFF Page 94 january 1975 77



HERE IS A FIST FULL
\of 2 METER POWER

American Made
Quality at Import Price

Model HRT-2

5 Channel, Narrow Band
2.2 watt FM Transceiver

This light weight, “'take anywhere"
transceiver has the “Regency-type"
interior componentery to give you
what others are looking for in
portable communications. You get a
heavyweight 2.2 watt signal . . . or if
you want, flip the HI/LO switch to
1 watt and the receiver gives you
0.7 uv sensitivity and 0.5 watts
audio. Both transmitter and receiver
employ band-pass circuitry so that
power and sensitivity are maintained
across the entire band. Get one

to go. . . . only $]]goo

g Amateur Net

F%%%ELECTRON!CS. INC.

7707 Records Street
Indianapolis, Indiana 46226

An FM Model For Every Purpose . . .
Every Purse

AR-2
2 Meter FM

HR-212
12 Channel-20 Watt

HR-ZMS
8 Channel Transcan
2 Meter FM Transcaiver 2 Meter FM Transceiver Power Amplifier
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TOUCH— TONE DECODER

* Dual tone
decoder decodes
one Touch-Tone
digit

e Availlable for 1,
2, 3,4,5,6, 7,
8 9 0 # *° and
other dual tones
700-3000 Hz.

e Latch and reset
capability
built-in,

COR control built-in,

Relay output SPST “%-amp.

Octal plug-in case.

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

Free descriptive brochure on request,

T-2 Touch-Tone Decoder ... $39.95 PPD.
Specify digit or tone frequencies.
(Include sales tax in Calif.}

PALOMAR

ENGINEERS

BOX 455, ESCONDIDO, CA 92025

radio

communication

If you want an excellent tech-
nical magazine then this is
the one for you. Want to know
what British amateurs are up
to? This is the only publica-
tion which gives complete
coverage of amateur radio in
Great Britain. Well written and
very interesting.

Your subscription also covers
a one year membership in the
Radio Society of Great Britain.

1 Year (12 issues) $12.00

Radio Communication
Greenville, NH 03048

More Details? CHECK—OFF Page 94



ANNOUNCING
THE SEEC

HCV-3KB
SLOW SCAN TV
KEYBOARD

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

BASIC SPECIFICATIONS

30 Characters Per SSTV Frame. 6 Characters *» ICs, Op Amps, Transistors in Plug-In Sockets.

Horizontally and 5 Characters (lines) Vertically .
Special 35 Characters per frame available. * Builtsin 115/230 V 60 Hz Power Supply.

* Meets all standard accepted SSTV speci- * Special 164" x B x 334" Aluminum Cab-
fications. inet-Black & White or Optional 2 tone Gray
* Positive-Negative Color (Video) Reversal. or Blue and White - Specify
* Y4 & Y Frame Rates; * Special Introductory Cash With Order Price:
* 4 Shade Gray Scale Generator $455.00. Regular Price $495.00. Five Ways to
* Dual Fast & Slow Scan RF & Video Outputs Purchase: Cash, C.0.D. (20% Deposit), Master-
(Special-Optional). Later mod kit to be avail- charge, BankAmericard, SEEC Financing Plan
able for Fast-Scan & RTTY. (up to 36 months). Note: All Credit Cards Pay
* Plug-ln Printed Circuit Board-Gold Flashed Regular Price of $495.00. All prices F.0.B.
Edge Connector. Hendersonville, Tn. Standard 1 year warranty.
ALSO AVAILABLE FROM SEEC
HCV-1B SSTV Camera (Reg. $475.00) $452.00
HCV-1B SSTV Camera with ALC (Reg. $515.00) $492.00
HCV-2A SSTV Monitor with 2 CRT Filters (Reg. $425.00) $398.00
HCV-2B SSTV Monitor with Built-In Fast Scan Viewfinder (Reg. $520.00) $493.00
HCV-70FSVYFK Fast Scan Viewfinder Modification Kit for 70 & 70A Monitors $69.95
Factory installation $37.50 additional.
Sony TC110A Cassette Recorder $134.9
Heavy Duty Camera Tripod $34.95
A complete line of Camera and Monitor accessories are available — please write for current prices

and delivery. Five Ways to Purchase: Cash With Order, C.0.D. (209 Deposit), Mastercharge, Bank-
Americard, SEEC Financing Plan (up to 36 months). Note: All Credit Cards Pay Regular Price shown.
All prices are F.0.B. Hendersonville, Tn. Call or write us for complete specifications on any of our
equipment or to be put on our mailing list. We have a 24 hour telephone answering service to better
serve you, plus on the air technical assistance from the designer, WB4HCV (Jim). Two locations to
better serve you. Our main Plant at 138-B Nauta-Line Dr., and our lab at 218 Tyne Bay Dr., Henderson-
ville, Complete 80-2 meter operation from either location. Drop in to see us if you are ever near
Nashville, TN.

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

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

More Details? CHECK—OFF Page 94 january 1975 79




DATA
SIGNAL

the latest in station accessories

e

CRICKET 1 ELECTRONIC KEYER

A popularly-priced IC keyer with more features
for your dollar. Cricket | is small in size and
designed for the beginner as well as the most
advanced operator. It provides fatigue-free send-
ing. Easy to copy at all speeds. Turn on its
side and use as a straight key for manual key-
ing. AC/DC.

Shipping Weight 3 Ibs. $49.95

SPACE-MATIC 21-B

The Switchable Keyer. It's up to eight-keyers-
in-one. Use the switches to make this your very
own personal keyer, both today and tomorrow.
Add such features as dot dash memory or ad-
just spacing with the turn of a switch. Com-

letely perfect.
ey Sh. wt. 4 Ibs. $119.50

TOUCH-TONE DECODER

A highly reliable tweive digit decoder with input
protection, and PLL circuitry for extremely
stable operation. Heavy duty output relays,
small size, plug-in circuit board. All these ma-
jor features at an UNBEATABLE price.

Sh. wt. 1 Ib.
TTD-12K Kit $114.50
TTD-12 Touch-Tone Decoder $129.50

Write today for complete details

Data Signal, Inc.

Successor to Data Engineering, Inc.

2212 Palmyra Road
Albany, Ga. 31701

912-435-1764

— CLEAN SIGNAL —
— ALL CHANNELS —

S W T

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

WORKS WITH YOUR FINE AMATEUR
OR COMMERCIAL GRADE RADIO

MFA-22 SYNTHESIZER

SEND FOR % -
FULL DETAILS Electronics
810 DENNISON DRIVE

BOX 1201
m CHAMPAIGN, IL 61820
) Phone: 217-352.7343

RADID & ELEGTRONIGS

CONSTRUCTOR
Here is an interesting general

electronics hobby magazine.
It's loaded with lots of inter-
esting simple circuits and
ideas, not only about radio,
but in all phases of electronics
including test gear, audio, re-
mote control and security
electronics.

We are sure that you will find
a number of worthwhile pro-
jects in this British magazine.

1 Year (12 issues) $8.00

Radio Constructor
Greenville, NH 03048
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SAROC HAWAIIAN HOLIDAY

including
SAROC’s First Hawaiian Convention

Spend 8 fabulous days in exciting Hawaii
on SAROC’s Hawaiian Holiday

Your holiday includes:

® Attendance at the SAROC Ha-
waiian Convention

its at the Sheraton Waikiki
us Waikiki Beach

tf 1” ® 4 nights at Del Webbs exotic

Kuilima on Oahu’s beautiful north
shore

@ Optional visit to the other islands

® Round trip air transportation from
Los Angeles or San Francisco on
Western Airlines

® Connecting flights from selected
Eastern and Mid-Western cities
- ... via United Airlines

+ - ® Leave June 1, — Return
Fisde 7T "hime & 4975
- - PP PRI ). - A

Combine your favorite hobby with beautiful Hawaii
and you have a vacation you’ll never forget.

All travel arrangements by Del Webb World Travel Co.
for further details write

SAROC

Box 945
Boulder City, Nev. 89005
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COOL 30.0-30 V - 2.5 AMP SHIELDED TRANS-
FORMER — NEW — AMERICAN MADE YES
— 3 pound with 134~ deep core vertical end
bell mount. 2%” w. x 3”7 h. x 314” deep,
with 6.3 V - 1A winding. $4.85 ppd.

) NEW — IMPORTED
N

MINI-METERS —

50-0-50 nA, 17 square, 34"

deep., Center zero plastic
j 7 body fits 34” dia. or 34" x

%" opening. White scale can

be rear lighted. ldeal for

tuning nuil. $1.25 ppd.

NEW — UNUSED

ORGAN MFR. OVERRUN
AUDIO AMPLIFIER — Med. Power 43,” x 6”
+ 2P P.C. PLUG-IN ASSEMBLY
= :&Z‘bﬁ;}} N Uses 4 amp-70V
Heens7, Complimentary
T oy air output tran-
P sistors with 2nd
set as drivers. 2 full
wave power supply sec-
tions — need only 26 and
5V AC and signal. Complete
Board/untested $4.80 ppd
Tested $5.75 ppd.

INTEGRATED CIRCUITS

63 Components

7400 33¢ ea. 741 ¢ Op Amp 55¢ ea.
7473 60¢ ea 747 Dual Op Amp  $1.25 ea.
7475 90¢ ea. 723 Regulator $1.00 ea.

UNPOTTED TOROIDS — All toroids
are center tapped, 88MHY or 44MHY
Price is a low 5 for $2.75 ppd.

¢ METER PROTECTOR
N Protect that expensive meter. Our
=NyA Pproven, tested, guaranteed meter pro-
\\\)\ tector will protect your meter move-
¥‘ ment against 100% overload when

4 installed according to instructions.
N Price: 75¢ each or 4 for $2.50 ppd.

PRINTED CIRCUIT BOARD MATERIAL — ALL
G10 — Direct from the factory mfg. by West-
inghouse. All board is 1/16” with 2 oz. copper.
3 37 45¢

X

37 x 67 85
6" x 97 $2.7
127 x 127 $6.00

Al ppd. U.S.A.
VERTICAL MOUNT PC BOARD

POTENTIOMETERS
American made (CRL) high quality =
pots. Available in the following <
sizes: 25,000 ohms, 50,000 ohms,
3 inch 4 ohm VC Square frame
with 4 mounting holes.
$1.20 each ppd.

100,000 ohms.
Price Is 5 for $1.00 ppd.

PL-55 TYPE PHONE JACKS

High quality American made

jacks. 35 inch mounting

with hex nut. Extends 1147
behind the panel.

Price: 50¢ each or

3 for $1.25 ppd.

ILLUMINATED ROCKER
SWITCH

&3 American made UL approved.
Rating: 125 VoIt AC 3 Amp
125 Voit DC .5 Amp
DPDT with a 6 volt illuminating bulb. Your
choice of color. Red or White.
Price Is 80¢ each or buy 3 for $2.25 ppd. USA

72 9 PIN SOCKET -— SNAP-IN MINIA-
3\" TURE for P.C. Board Mtg.
P ) 6 for $1.00 ppd.
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ALUMINUM BATTERY BOX
American made, high quali-
ty. Holds two type ‘C’ cells.
All terminals insulated.

55¢ each ppd.

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

Price is a low 35¢ each or

3 for $1.00 ppd.

RED NYLON CABLE TIES
BALL-BEAD TYPE — 4147 LONG
Price 1s 70 for $1.00 ppd.

HIGHEST QUALITY,

AMERICAN MADE '
POWER CORD é
6 Foot Gray Cord. Good A/

For At Least 7 Amps.
Plugs
rette Lighter.

To Find item.

75¢ Each or

3 For $2.00 ppd.

into Auto Ciga-
A Hard

NEW NEW  NEW
3/16 inch Dia. LED Lites
Red $.25 ea. ppd.
Green $.40 ea. ppd.
Yeliow $.40 ea. ppd.

Super BI-LED — Lites red
with polarity one way and
green when you reverse the
polarity. Neat for many
things.

Price is a low $.75 ea. ppd.

Transformer — 115 VoIt Primary — 12 Voit
1.2 Amp Secondary $2.45 ppd.

JUST ARRIVED — Transformer, 115 VAC pri-
mary, 18 volt, 5 amp ccs or 7 amp inter-
mittent duty secondary $6.00 ea. ppd.

General Purpose Germamium Diodes

Similar to 1N34a etc. 16 for $1.00 ppd.
All Cathode banded. 100 for $5.00 ppd.
Full leads. 1000 for $40.00 ppd.

Transformer — American Made —— Fully shield-
ed. 115 V Primary Sec, — 24.0-24 @ 1 amp
with tap at 6.3 volt for pilot light.

Price — A low $2.90 each ppd.

Power Transformer. 115 VoIt AC Primary.
Secondary #1: 32-0-32 Vot @ 1 Amp.
Secondary #2: 6.3 Volts. Low Current For
Pilot Lights. Size 214”7 x 21”7 x 37,

Price: $2.50 Each ppd.

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

SEND STAMP FOR BARGAIN LIST
Pa. residents add 6% State sales tax
ALL ITEMS PPD. USA

Canadian orders for less than $5.00 add $1.00
to cover additional postage costs.

m. weinschenker

> K3DPJ BOX 353 - IRWIN, PA. 15642
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@8 RATES Commercial Ads 35¢ per
word; non-commercial ads 10¢ per word
payable in advance. No cash discounts
or agency commissions allowed.

B COPY No special layout or arrange-
ments available. Material should be type-
written or clearly printed and must in-
clude full name and address. We reserve
the right to reject unsuitable copy. Ham
Radio can not check out each advertiser
and thus cannot be held responsible for
claims made. Liability for correctness of
material limited to corrected ad in next
available issue. Deadline is 15th of
second preceding month,

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

PORTA-PAK the accessory that makes your mobile
really portable. $59.95 and $39.95. Dealer inquiries
invited. P. 0. Box 67, Somers, Wisc. 53171.

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

B.A.R.T.G. SPRING RTTY CONTEST, 0200 GMT
March 22nd to 0200 GMT March 24th, 1975. Not
more than 30 hours of operation is permitted.
Times spent listening count as operating time. The
18 hour non operating period can be taken at any
time, but off periods may not be less than 3 hours.
Times on and off the air must be shown on the
Log and Score Sheets. Separate categories for
multi op. and SWL's. 3.5 thru 28.0 amateur bands.
Contact each station once on each band, but ad-
ditional contacts on other bands are allowed. ARRL
countries list and in addition each W/K and VE/VO
call area will be counted as a separate country.
Messages exchanged will consist of: Time GMT.
This must consist of a full 4 figure group. RST and
message number. The message number must con-
sist of a 3 figure group. All two-way RTTY contacts
within one’'s own country earn two points. All two-
way RTTY contacts outside one's own country earn
ten points. All stations receive a bonus of 200
points per country worked including their own.
NOTE: country may be counted again if worked on
another band but continents are counted once.
Scoring: Exchange points times countries worked
plus country points times bonus points times num-
ber of continents worked. Send logs and score
sheets before May 31st to GBCDW, 89 Linden
Gardens, Enfield, Middlesex, England EN1 4DX.

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

MANUALS for most ham gear made 1940/65, soine
earlier. Send SASE for specific quote. Hobby In-
gtlJt_s,:’rly, W@JSIK, Box H-864, Council Bluffs, fowa

OHIO — The Intercity Radio Club Annual Auction
will be held Friday, Feb. 7th at the Navy Reserve
Training center on Ashland Road in Mansfield.
Doors open at 6:.00 P.M., look, swap, buy at 7:30
P.M. No flea fees or commission, Auction at 8:00
P.M. Eats. Donation two dollars at the door. For
information write K8JPF, 120 Homewood, Mans-
field, Ohio 44906,

QSL's, Sample catalog 20¢. N & S Print, P. O.
Box 11184, Phoenix, Ariz. 85061.

HT220 UHF, 4-freq., remote mike jack, with charger,
2 batteries, 2 antennas, never in service. Kurt
Straub, 2936 Williamette, Apt. 7, Eugene, Ore. 97405.

WANTED: GENERAL CLASS (or higher) hams to
join 4,500 member Morse Telegraph Club. Hun-
dreds of hams already belong. Send modest $3
annual dues (includes subscription to great slick
paper newspaper ‘“Dots and Dashes”) to GST A. J.
Long, 520 West Schwartz Street, Salem, Ill. 62881
for membership card and assignment to nearest
chapter.

MOTOROLA HT220 HANDIE-TALKIE, hi-band, 4-freq.,
omni housing with internal speaker mike and re-
mote speaker mike less battery and antenna,
$310.00, with nicad battery and antenna, $340.00
postpaid. Cashier's check or money order. Marty
Herlihy, K6KTP, 2338 Berry St.,, Lemon Grove,
Calif. 92045. 714.466-7558.

EXCLUSIVELY HAM TELETYPE 21st year, RTTY
Journal, articles, news, DX, VHF, classified ads.
Sample 30¢. $3.00 per year. Box 837, Royal Oak,
Michigan 48068.

TWO-METER FM ANTENNAS, 14; %W “Cartop” &
fixed station. Unique designs. Send for literature.
MARSH Devices, P. 0. Box 154 (h), Old Green-
wich, Conn. 06870.

PC’s, Send large S.A.;E. for list. Semtronics, Rt.
#3, Box 1, Bellaire, Ohio 43906.

432 MHz TRANSMIT CONVERTER, 5 watt output,
6939 mixer, 6939 amplifier, solid state LO chain.
We also have receive converters for 144, 220 and
432 MHz, Send for free information. Carmichael
gg&w)rsnunications, P. O. Box 256, Carmichael, CA.

SWAP-N-SELL. ADS FREE in TRADIO. Box 4391,
Wichita Falls, Texas 76308.

HAM OPERATOR WANTED for ketch sailing from
Taiwan in March through Singapore to States —
share expenses — Contact Captain Hal Newell,
No. 17 Chi Yan Road, Pei Tou, Taipei, Taiwan,
R.0.C. — phone 892605.

WANTED: tubes, transistors, equipment, what have
you? Bernard Goldstein, W2MNP, Box 257, Canal
Station, New York, N. Y. 10013.

COLLINS OWNERS: Why pay $200 for 200 HZ xtal
filters? | have 300 HJZ cw/xtal filters for 75Sl-
75S3B - 75A2 - 75A4 or any 455 kHz I.F. receivers.
Collins number X455KF300. These are mil-spec
Collins xtal filters metal case in sealed Collins
boxes. spec. sheet included., No receiver mods in
early 75S3B (before 1968). Few minutes work in
other cases, instructions included for 75A4. Tested
and Guaranteed, shipped UPS to your door, $49.95.
WIEBC, Gary Firtick, 40 Pilgrim Trail, Woodbury,
Conn. 06798. (203) 263-3138.

CANADIAN JUMBO SU_RPLUS and Parts Catalogs.
Bargains Galore. Send $1. ETCO-HR, Box 741, Mon-
treal “A" H3c 2V2.

SIDESWIPER FANS: Beautiful Scandanavian-styled,
hand-made sideswiper, teak base, only $11.00 post-
paid. Kungsimport, Box 257, Kungsbacka, Sweden.

COMPLETE STATION FOR SALE ~— SR-400A, SSTV
RTTY, two meter, servicing book, etc. Send for
list. Cline, Box 216, Logan, Utah 84321.

SWAN, 250, 6 meter transceiver, with 117XC Ps.
A-1, $300. Russell, 19680 Mountville, Dr., Maple
Heights, Ohio 44137.

TELL YOUR FRIENDS about Ham Radio Magazine.
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SIMPLEST! FINEST! SMALLEST!

6-FUNCTION AC-DC
CALCULATOR KIT!

« Lightweight, pocket size
Extra large display

« @ functions plus, minus,
times, percentage, constant

* Floating decimal

* Chain and Mix calculations

« True credit balance

« Simplified Indexing

« Mark up and Mark down

« Constant multiplication and
division * AC adaptor jack

Imagine the pc board only

two transistors, two driver
SIMPLE! You bet it is.

tive black case with red

The fewest parts in a Kkit.
has the chip, 4 r_es'lslors,
ic’e with the 9 dl:xét remzézu;c.
ry. Kit includes: attr :
;nol:e:'wﬂ};x Key (type 20SK-686) 18 key ke)bor}rd t(l;\:{t
ess’ures only 21/, x 27 with 2 awitches, one ord :
r(‘)‘FF one for K constant; MAIN pe bhoard; rea hoiu'
board; famous Cal Tech 5030 26-pin calculator chip;
two 75481 ic drivers; Hewlett Packard 9 digit n'\: Y
ac jack; 9 Volt battery connector resistors; two lrj&u:
sistors; back protective plate; necessary ;vn-e p :fnd
easy instructions, (Less 9 volt stn.ndslrd” attery
AC adapter) IMAGINE! only 212 X 1 x 4l/z”.

Calcmilator

J
s 12 Your Chaice
532 Basfics $16.95
GIT
BASIC KIT g1 — includes case, all-function Flex Ke:
Keyboard, Cal Tech CT5002 calculator chip, 9-digit

Antex LED dispfay with built-on individuaf magnifiers,
plus sheets.

016.98
BASIC KIT g2 — same as Basic #t except calewlatin
chip is National S-digit MM5726, 116.95
BASIC KIT #3 — same as Basic #1 except caleulato
chip is National 6-digit MM57:36 and 75492, [} 16.95
12 DIGIT BASIC #4 — Key parts include: CTHOO1 |,
chip, 4-3 digit readouts, factory etehed PC hoard, case, ! o
carrying case, 2.resistor networks, decimal switch. =

Wild _Rover Keyboard with ON-OFF switch diagrams. | 4
Sale $19.95 ()

8-DIGIT “TEXAS INSTRUMENT"

BASIC KIT f7 —
includes T-1 keyboard, 1KS149,

standard 4-function.

With T-T calculator chip TMS-012R, p.c. board, case,
lens. Microswitch (on-off), 9-digit ANTEX array: in-
cludes dingram, $16.95
6&8
BiGr MINI CALCULATOR BASICS
*So smalfl fits in 'ur paiml “The key
*Easlest basics around! eNT)
*Requires approx. 6 more parts. pal‘ts kits

KIT NO. 5030 — 6 functions. Includes mini case,

with lens, HP nine digit readouts with multiplex pc

MAN-64 *35 LED matrix

THREE QUARTER
INCH DIGITS 3 for 513

7-segment

OPCOA SLA-1

\d

board, main pc hoard, mini kevhoard (with twao cof ¢
. y swi&:}ses, percent and constant), ac adapter jack, 7 ™
2- SN7549 ivers 50: : ip wi
ALL LED MONSANTO READOUTS amzm;“,wl drivers, CT5030 caleulator chnsnu\;\;ls] n -
MAN- MONSANTO CHAR. SALE Quantity xiT NL% 5031 — 4 function, same as 5030$w-vm T 0
: Discounts uses CT5031 chip. 16.95
TYPE HT.  EACH KIT NO. 5736 — 4 function, like 5031, Uses Na- .
O MAN-1 .27 $3.50 3for$ 9. tional MM5736 s$12.9s
B‘;’ O MAN.2 .32% 4.95 3:°r:l4-
O MAN-3 .12 1.00 310or$2.50 | 1,000 4 chip (MK50250) 12 “ y
) 0O MAN-6 .60 4.50 3 for $12. | “Beepin’’ and audible alarm! BEEPER’’ AND ‘DATER
MAN. - O MAN-64 .4 3.50 3for$ 9. | All others are external. It CLOCK ON THE CHIPS
sAN- O MAN-7 .27 1.50 3for$ 3. also features internaj bright-

{1 MKS0250 BEEPER ONLY.S B.50
L €T7001 Alarm and Date. .$12.50

SCRS! TRIACS!

ness control. The CT7001
requires external triggering
of alarm, date of the month
and direct drive to LED
readouts, Both require min-

e 3 i QUADRACS!
BY OPCOA $4.95 | rerLECTIVE ﬁ}‘t‘;‘ge:"“;:,‘;“‘mfgf"; n’,‘“g ' SAME PRICE
* 0.7 ch. t g gt:.gl’:c .."EE LED READOUT LED readouts. 12 or 24 SALE!
.7 character - . d PM. !
* 0t ggais cheen | $2.50 D Ged | hours: AM on 10-amp Power
O StA'z3. Yeitow | 3fors 6 Teon | CLOCK CHIPS Tab Ptastic Unit
ToEkments 1 Sral2as * O Green ON A «pipr » L » $4.95 s
*Plus or Minus one o5 “C" THRU WITH DATA SMEETS PRV Sale
MMS313%  6-digit 28-Pin . .. .. 6.95%
PRECISION S MEYER B MMS312 4.¢.:.. 24.Pin 6435
CRYSTAL ony $1.95 o O MMs31a .aigie 2a.mm .. c.93
Excellent time base and sl 50 0 MMS316 -digit 40-Pin, Alarm B8.88
other uses. 5.000 MHz. ‘ O MMS316-a no alarm .93
Type H6U case.
Indicates: 0 to 1.6 EPOXY PIV 2amp 6 A 10 AMP
. Plasti . mp Al
6 DIGIT KRONOS CLOCK Lane case. FuLL 50 (% .69 (]S .68 (] $1.49
7z X 1Ys x 17 wave 1000 0 790 .89 0O 1.69
Using MAN-3 § SILICON 200 0 983 125 O 1.89
Complete KIT Money-Back BRIDGE 400 J 119 [ 150 O 209
’ GUARANTEE RECTIFIERS 600 (O 1.35(3 175 -2
. 29 95 on all items J; 800 (0 1.9 (] 1.es Code: 2amp
a - 1000 O 179 0 2.25 7TO-5case
' " t'on Fi htiny Buy10 6 Amp 1/2x1/2x3/16 sq.
- g or eore
n a 1 ey 100 GIANT VENTILATING FAN
A\ - .
. P Heavy-duty powerful hi-
g }’c R'cEs Take 257' torque motor, ruggedly con- $4-98
3 -+ Factory Marked | structed. Permanently lubri- 0
Order by 1ype number! Suer vheets un request TONLY ies 1.48| cated type bearings. t >
Type Sale . gN7489 2.50) O SN7 ‘89 | Thermalloy protected. Motor L
OsN7a00 $ .17 | OsNzaat 99| HoNiae0 71 OsNTatss 108 size: a < 3 x 2147 By
[)SN7401 -17 H SNryaa3 ‘95| CJsN7as1l  1.18| o SN74157 1.18 | Molon ZM04047. 115 vac
] SN7402 "; C1sN744a 1.05 | []SN7493 71 gunlss 1,48 { 60 hz, 0.77 amps. Witk 632
(] SN7403 ; 1 sN744s 1.05 | [] SN7439S .85 en7ate1 1.29 | TORIN fan blade. 1500 rpm.
[1 SN7404 .21 [l sN7446 1.10 | (1 SN7496 .88 DSN_,M“ 1.49 | For all types of ham & in-
DSN?’:g: ~§_} f]sN7447 1100 SN14102 i;: HiNrates 179 dustrial equipment.
SN . . {J SN7410 . ‘29
SN7 a0 gg B g:;:gg 1.19, [ sn7at0s .48 |0 g:;::gss :;s Made by SHURE, Type SHIP-TO-
[)SN7409 - D sn7as1 .23 | [ SN741068 .48 % SNT74173 1.58 | CM14H, Originally used for SHORE
) SN7410 .18 N74107 .45 Raytheon Marine eqpt. Ex- .
27 | QsN74s3 .23 1S [J SN74174 1.49 : L Ex- go LeR
Dsn7::; 73 | ) SN7455 .37 su-uuog .:2 Hnvairs 1.81 lc;ellem, ﬂ:?iig"b; selr;:nxvlly. MIKES
- R Ty IO /S case,
Di:hu 2.28 | C] sSN7462 g‘!’ d Z:;:Ha ‘a1 | I sN74176 ::g with red push-to-talk but- a
() sSN7415 .37 | O sN7464 37| O SN7a11a .89 | L1 SN74177 1.88] on. With heavy-duty flexi. $9.95
$N7416 ;‘; Dg:?’:g-'; ‘2| [ SN74121 .58 Dg:;ﬁg? 1-95 | ble_sord, mounting socket B
sn747 37 | DSNTATL 35  Henzaizz 51| 0 SNTABL 300 | e e 70
sN7a29 . ] SN7473 a1 | O sn7a123 9110 SN74190 1.49 | Phone Orders: Wakefield, Mass. (617) 245-3829
OsNzazz 27 | JSNIA78 21| o Sn7a12s (65| O SNT4180 108 | oo ey Dl Carmtne S Wakcfeid: Mase.
SN7423 32 SN7475 71| [y sN74126 .73 Nya192 1.45| (off Water Street) €.0.D.’S MAY BE PHONED
FVPEH 37 |Hsnzare 3810 SN74140 2.0 H SN7aies 1.29 {3 20c CATALOG Fiber Optics, 'iCs', Semi's. Parts
SN7427 3140 SN7418 :3 g:;:ms 112 $N7419% -:g MINIMUM ORDER — $4.00
sN7430 17 | L oNT ey 119 | I sN7a148 2550 CISN7A19T G0
B SNras? a1 | Dsn7as2 99|03 Nrais: a8 SN74199 2.10
: .99 SN7. . 4.9%
en7a38 .35 | OJSN7483 L 74153 1.08 | [ SN74200 4. P.0.BOX 9424 LYNNFIELD,MASS. 0194
£ SN7440 17 | U sN74Be .41 SN Y o
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CLEGG INTERCEPTOR "“B", with Clegg Allbander
HF tuner, A-1, $300. Russell, 19680 Mountville Dr.,
Maple Heights, Ohio 44137.

SELL: ROBOT SSTV Models 80 Camera and 70 Mon-
itor. Original cartons and instruction books. Excel-
lent condition. $500.00. Gordon Buckner, W@VIK,
Box 721, Marshall, Missouri 65340.

VLF RECEIVER URM-6 14.-250 kHz. with calibrated
field intensity meter and power supply. Use for
WWVL, geophysics, ultrasonics, or tuneable IF.
$500. W2HQV, Box 26, New York 11205.

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

HP-45 CALCULATOR Nearly new $290. W2HQV,
Box 26, New York 11205.

ROCHESTER, N. Y. — Hamfest date of 1975 —
May 31st. Marriott Inn is new headquarters. In-
formation? Write WNY Hamfest, Box 1388, Ro-
chester, N. Y. 14603.

COLLINS 7553, mint $450. 351D2 mobile mount,
new $60. 136B-2 noise blanker $75. Heath SB200
mint yr. old $200. Omega-T ant. noise bridge 1-300

MHz $25. (209) 733-3215. Dick Smideler, 3731
Evergreen, Visalia, CA. 93277.
TELETYPEWRITERS — Kleinschmidt — portable,

fixed, sets, punches, parts, reconditioned, reason-
able. Mark/Space Systems, 3563 Conquista, Long
Beach, Calif. 90303. 213-429-5821.

RTTY NS-1 PLL TU wired, tested, guaranteed $25.95
ppd., less switch, meter, power supply. Board only
$4.75. Nat Stinnette Electronics, Tavares, FL 32778.

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

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

FIGHT TVl with the RSO Low Pass Filter. For bro-
chure write: Taylor Communications Manufacturing
aolré\p;nz. Box 126, Agincourt, Ontario, Canada.

LEARN DESIGN TECHNIQUES. Electronics Monthly
Newsletter. Digital, linear construction projects,
design theory and procedures. Sample copy $1.00.
Valley West, Box 2119-C, Sunnyvale, Calif. 94087.

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

WANTED: Following parts of AN/TNH-2 tape re-
corder — AM-1634/TNH-2B or AM-1251/TNH. State
condition and price. Richard Leary, 9380 Larkspur
Drive, Westminster, CA 92683.

HOMEBREWERS: Stamp brings list of high quality
components. CPO Surplus, Box 189, Braintree,
Mass. 02184,

SOCIETY OF WIRELESS PIONEERS offers Life Mem-
bership to active and former C.W. operators on
comm'l.,, military, gov't., etc. wireless/radio cir-
cuits. Contact: Society of Wireless Pioneers, Dept.
H, P. 0. Box 530, Santa Rosa, California 95402,

QSL'S — BROWNIE W3CJI — 3035B Lehigh, Allen-
town, Pa. 1B103. Samples with cut catalog 35¢.

SELL: HALLICRAFTER SR150 5 band SSB/CW trans-
ceiver; AC, DC supplies, mobile mounting rack,
manual, extras. Best offer. Frank London, 65 Hills-
dale Avenue, Wethersfield, Ct. 06109,

VERY in-ter-est-ing! Next 5 big issues $1. "The Ham
Trader,"” Sycamore IL 60178

HAMMARLUND HQ-170AC-VHF RECEIVER, 160M to
2M, clock and IF noise immunizer installed, $275.00.
WA30BW (215) HO2-9293, Ralph Conner, 149 Glad-
stone St., Philadelphia, Penna. 19148.

More Details? CHECK—OFF Page 94

DRAKE
DRAKE DRAKE

NOW SHIPPING NEW-BOXED 1975 MODEL
TR-4C TRANSCEIVERS, AC-4 POWER SUP-
PLIES, MS-4 SPEAKERS — LIST $741.95.

— WILL ALLOW IN TRADE FOR YOUR —

TR-3/AC-3/MS.-3 $350.00
TR-4/AC-4/MS-4, BELOW s/n 31320 $425.00

TR-4/AC-4/MS-4 ABOVE s/n 31320 $475.00
TR-6/AC-4/MS-4, SIX METER $475.00
TR-4 NOISE BLANKER $ 50.00
DC-3 OR DC-4 $ 50.00
RV-4 V.F.O. . $ 65.00

SHIP YOUR TRADE-IN INSURED U.P.S. OR
PARCEL POST, SPECIAL HANDLING PRE-
PAID. UPON RECEIPT, WILL SHIP YOUR
NEW TR-4C VIA PREPAID INSURED U.P.S.
CHECK, C.0.D., OR MASTER CHARGE AC-
CEPTED ON BALANCE DUE US.

WRITE OR PHONE TODAY,
(704) 524-7519

BILL SLEP

SLEFP ELECTRONICS i CO.
P. 0. BOX 100, HIGHWAY 441
OTTO, NORTH CAROLINA 28763

HILDRETH ENGG.

Experiment with Op-Amps
the easy way. Contains
741C Op Amp,Solderless-
connectors,Switch, ...

$1195 POSTPAID ADD $1.00
TO INCLUDE BATTERIES PO
Sunnyvale
Cal saos8

dents - ax

dmcK-OP g

RTTY VIDEO DISPLAY UNIT

“VIOYPE legen  LELAND ASSOCIATES

13704 GLASTONBURY RD.
MoK 729550 s ussTonin 1o

CATALOG

GOVERNMENT SURPLUS
ELECTRONIC EQUIPMENT

For 1975
FRE UPON REQUEST! Write for

Copy of Catalog W5-75 Now!
Address: Attention Dept. HR

FAIR RADIO SALES
1016 E. EUREKA - Box 1105 + LIMA, OHIO + 45802
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DATA SHEETS
WITH EVERY ITEM
739/749 ICWITH
EVERY $10 ORDER"

FREE

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

® ALL TESTED AND GUARANTEED

® TRANSISTORS (NPN)

2N3563 TYPE RF Amp & Osc 1o 1 GHz (pl.2N918) 6/81.00
2N3565 TYPE Gen. Purpose High Gain (TO-92/106 6/$1.00
2ZN3567 TYPE High-Current Amplifier/Sw 500 mA 4/81.00

2N3B66 TYPE RF Pwr Amp 1-2 W @ 100-600 MHz $1.50
2N3903 TYPE GP Amp & Sw to 100 mA and 30 MHz 6/51.00
2N3904 TYPE GP Amp & Sw 1o 100 mA (TD-92/106) 5/81.00
2N3919 TYPE AF Pwr Amp 3-5 W @ 3.30 MHz $3.00
2N4274 TYPE Ultra-High Speed Switch 12 ns 4/51.00
MPS6515 TYPE High-Gain Amplifier hf g 250 3/$1.00
Assort. NPN GP TYPES, 2ZN3565, 2N3641, erc. (15) £2.00

2ZN4249 TYPE (PNP) Low Nowse Amp 1 uA 10 50 mA 4/81.00
e FET's

N-CHANNEL (LOW NOISE)

2N4091 TYPE RF Amp & Switch (TO-18/106) 3/8100
2NA416 TYPE RF Amplifier 1o 450 MHz (TO-72) 2/81.00
ING486 TYPE RF Amp 1o 450 MHz (plastic 2N4416] 3/81.00
E100 TYPE Low-Cost Audio Amphifier 4/81.00
ITE4BGE TYPE Ultra-Low Noise Audio Amp 2/81.00
TIS74 TYPE High-Speed Switch 401} 3/81.00
Assort. RF & GP FET's, 2N5163. 2N5486. erc. (8] $2.00
P-CHANNEL

2N4360 TYPE Gen. Purpose Amp & Sw (T0-106) 3/$1.00
E175 TYPE High-speed Switch 125¢2 (TO 106! 3/51.00

JANUARY SPECIALS:
2N3638 TYPE PNP TRANSISTOR GP Amp & Switch  5/81.00
2N5163 TYPE N-CHANNEL FET GP Amp & Switch 4/%$1.00
741 Freq. Compensated Op Amp (D1P/TO-5/MINI-DIP) 3/51.00
1N914 or IN4148 TYPE GP DIDDE 100 v/10 mA  15/$1.00
MM5316 Digital Alarm Clock-Snooze/Alarm/Timer
Hrs, Mins, Secs — with Specs/Schematics £11.95

MMS5736 6-Digit 4-Function Calculatar 18 PIN DIP $ 195

® LINEAR IC's

308 Micro-Power Op Amp (TO-5/MINI-DIP) $1.00
309K Voltage Regulator 5V @1 A (TO-3) $1.50
324 Quad 741 Op Amp, Compensated (DIP) $1.90
380 2-5 Watt Audio Amplitier 34 dB (DIP) $1.29
585X Timer 1 is-1 hr, Dil. pinout from 555 (DIP) £ 85
709 Popular Op Amp (DIP/TO-5) $ 19
723 Voltage Regulator 3-30 V @ 1-250mA (DIP/TG-5) $ 58
739 Dual Low Nose Audio Preamp/Op Amp (DIP) $1.00
1458 Dual 741 Op Amp (MINI-DIP) 5 65
2556 Dual 555 Timer 1 usec 1o 1 hour (DIP) $1.55
* DIODES
IN3G00 TYPE Hi-Speed Sw 75 V/200 mA 6/$1.00
1N3893 TYPE RECTIFIER Stud Mount 400 V12 A 2/51.00
INAG0B TYPE GP & Sw 80 V/400 mA 6/81.00
IN749 ZENER 4.3 Volt (+10%) 400 mW 4/$1.00
IN753 ZENER 6.2 Volt (+10%) 400 mW 4/$1.00
IN755 ZENER 7.5 Volt (+10%) 400 mW 4/$1.00
IN757 ZENER 9.1 Volt (+10%) 400 mW 4/$1.00
IN758 ZENER 10 Volt (£10%) 400 mW 4/$1.00
INGBS ZENER 15 Volt (+10%) 400 mW 4/$1.00
IN968 ZENER 20 Volt (£10%) 400 mW 4/51.00

05 VARACTOR 5-50 W Qutpur @ 30-250 MHz, 7-70 pF §5.00
F7 VARACTOR 1-3 W Output @ 100-500 MHz, 530 pF $1.00

*MAIL NOW! FREE DATA SHEETS suppled with every item from
this ad FREE 739 or 749 Low Nowe Dual Dp Amp included ISI 00

2

valuel with gvery order of $10 or more, postmarked prior 1o 2/28

ORDER TODAY - All iterms subyect 10 prior sale and prices subject 1o
change withoul notice.

WRITE FOR FREE CATALOG oflering hundreds ol semiconductons
not histed here Send 10d stamp

TERMS: All orders must be prepaid We pay postage. $1.00 handling
charge on orders under $10. Calil. residents add 6% sales tax

ADVA.......

BOX 4181-T, WOODSIDE, CA 94062
Tel. (415) 851-0455
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FREE CATALOG

CRAMMED WITH GOV'T SURPLUS
ELECTRONIC GEAR

BC-348 RADIO RECEIVER
200500 Ke & 15 18 Mc. 8-Tube
6-Band Communications Recever, Excel-
lent Used, with tubes and D\fn.mulol
Checked out

BC-342 RADIO RECEIVER with AC
Power Supply. Checked $69.50

MILITARY RECEIVER TRANSMITTER

Receiver R-392 URR
Used, clean, reparable $125.00

Transmitter T-195-GRC-19
Used, clean, reparable . $50.00
SCHEMATICS INCLUDED

BRAND NEW BC-645 TRANSCEIVER
EASILY CONVERTED FOR
420MC OPERATION

This equipment originally
cost over $1000. You get
all in original factory carton,

llnﬂ“

Dependable Two Way Communication more than 15
“SPECIAL PACKAGE OFFER"
TRANSCEIVER ONLY......... e s -]

LOW IMPEDANCE HEADSET
New with Plug. Reg. $12.50

G&G RADIO ELECTRONICS COMPANY

Pn"lZ 267-

45WarrenSt., Dept. HJ, New York, NY 100

TERMS: F.OB NYC. 257
n full. MINIMUM O

AS

Amateur Television

Magazine ?

Be seen as well as heard [

SUBSCRIPTIONS ONLY

$2.50 A YEAR

PO Box 6512 Phila., Penna 19138

MONEY SAVER!

This little ad good for one 2 x B” de-
luxe desk nameplate with satin smooth
“woodgrain’’ finish in non-tarnishable an-
odized al holder in gl gold
for only $5.50 ppd, USA, regularly $7. 50
. Two engraved lines, One line $5.00. Order
ow the way you want it. Guaranteed.
HOLLY ENGR&VING, Bo: 3926-E, Hollywood, Florida 33023
Free brochure.

IC-230 lcom
$489.00
Phone (207) 439-0474

Craig

radio

P. O. Box 615

Portsmouth, N.H. 03801 (603) 436-9062

More Details? CHECK—OFF Page 94



NOW PAYING $2000.00 and up for ARC-94/618T
ARC-102/618T. $1200.00 and up for ARC-51BX,
$1500.00 and up for 490T-1 antenna couplers. We
also need these control boxes — C-6287/ARC-51BX,
C-6476/ARC-51BX, C-714E-2, We also need R-1051
receivers, RT-662/GRC-106 transceivers. We buy all
late aircraft and ground radio equipment. Also
pack radios. We are buyers not talkers. Bring your
equipment in, you are paid on the spot. Ship it in,
you are paid within 24 hours. We pay all shipping
charges. If you want the best price for your equip-
ment, call us. Call collect if you have, and want
to sell or trade. We also sell. What do you need?
D & R Electronics, R.D. #1, Box 56, Milton, Pa.
17847, Phone — 717-742-4604 - 9:00 a.m.-9:00 p.m.

DAVENPORT, IOWA, announces their Fourth Annual
Hamfest, Sunday, February 23, 1975, at the Mount
Joy Airport, north of I-80 (Brady Street exit) on
Highway 61. Advance tickets, $1.50; door, $2.00.
For tickets or information write K@HSC, 1711
Wast 15th St.,, Davenport, lowa 52804.

TELETYPE EQUIPMENT FOR SALE for beginners
and experienced operators. RTTY machines, parts,
gears. Send us a list of 5our teletype needs. Atlan-
tic Surplus Sales Co., 1902 Mermaid Ave., Brook-
lyn, New York 11224, Call us first (212) 266-2629.

PC BOARD. Slight discoloration on some boards.
All glass 103, 414 x 484 x 3/32, $2.00. Followin
1/16* 2-sided 6 x 18, $3.00; 9 x 18, $3.75; 9 x 36,
$6.50. Larger pieces sheared to size, 10¢ cut. Wire
16-2 stranded twisted $18.00/M; 16-3 twisted,
$27.00/M; 18-2 shielded stranded, $%$35.00/M. 16
wire may be in 2-4 pieces, plus post or UPS. Doug
Craton, 5625 Balfrey Dr., W. Palm Bch., Fl. 33406.

NEW CANADIAN MAGAZINE. "“Electronics Work
Shop". $5.00 yearly, sample $1.00. ETCOB, Box
741, Montreal, H3C 2Vv2.

RCA 70/15 PROCESSOR some periph. 70/752 RCA
VDT VG with manuals DVX 315 with DT1614 and
DT1616 new, NM50 with ps qnd access. Scientific
Atlanta 1560 chart type rectangular recorder with
1554-1 and 1555-3 plug-ins. Davidson Optronics
D665-107 Auto Collimator, Elgar 200 power source
with 401V plug-in FEL 133A phase lock synchron-
izer, GR auto voltage reg. 1570-AL83, power stats
120 V 30A 4.2KVA, others. Large SASE. Douglas
Craton, 5625 Balfrey Dr., W. Palm Bch., Fl. 33406,

WORLD QSL — See ad page 70.

REGULATED POWER SUPPLIES — 13.8 volt 39%
regulation. Models: 1-25 amps. 7 amp $59.95. WE
HAVE DOSY BOXES compare prices: AA - $4.75,
C - $6.95, E - $8.25, G - $9.95, K - $13.50, L - $20.50.
Enterprise Electronics, Box 61, Dept. H-51, Mon-
roe, Ohio 45050.

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

TECH MANUALS for govt. surplus gear, $6.50 each:
R-220/URR, R-274/FRR, URM-25D, URM-32, USM.
16, TT-63A/FGC, TsS-382D/U, USM-159, BC-779B,
TS-497B/URR, LM-21, TS-34A/AP, ALR-5, GRR-5,
ARR-7, TS-323/UR, PRC-10. Thousands more avail-
able. Send 50¢ (coin) for list. W3IHD, 7218 Roanne
Drive, Washington, D. C. 2002

QSLs. SECOND TO NONE. Same day service.
Samples airmailed 25¢. Include your call for free
decal. Ray, K7THLR, Box 331, Clearfield, Utah 84015.

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

More Details? CHECK—OFF Page 94

GREGORY ELECTRONICS
The FM Used
Equipment People.

SEND FOR NEW 1975 CATALOG

JUST ARRIVED...

R.C.A. transmitter, receiver and
power strips for L.D., “E" Line
Super-Carfone & Super-Fleetfone.
Call or write for more information.

MOTOROLA
$58

T51G or T51GGV, 40-50 MHz.,
6 or 12 volt, 50 watts, vibrator
power supply, fully narrow
band, less accessories

T53GGD, 150-170 MHz., 6/12
volt, 50 watts, dynamotor power
supply, transmit narrow band,
receive wide band, less ovens
and accessories

528

TECHNICIAN SPECIAL

G.E. Voice Commander 3, 132-150 MHz or
150-174 MHz, 1 watt, all solid state, hand-
held portable. NOT IN WORKING CONDI-
TION, but complete, less batteries, with
bottom housing $35.
Charger for above unit $7.50
Voice Commander service manual $5.
Carrying case $2.

R.C.A.

CMFTS50, 25-54 MHz., 12 volt,

50 watts, transistorized power

supply, partially transistorized s118
receiver, fully narrow band with
accessories

CMCT30, 150-170 MHz., 12 volt,
30 watts, transistorized power
supply, fully narrow band, com-
plete with accessories
G.E./T.P.L. Solid Stal
2-way rl‘l;iﬂl. = n
=ity GREGORY ELECTRONICS CORP.
239 Rl 46, Saddle Brook, N. J. 07662
Phone: (201) 489-9000

98

Now! Full line of
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YOU WOULDN'T
START A LOG
IN MARCH

RIGHT NOW
is the time to order your

callbook

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

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

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

United States
Callbook

All W & K Listings
$12.95

Foreign Radio
Amateur Callbook
DX Listings

$11.95

Order from your favorite electronics deal-
er or direct from the publisher. All direct
orders add 75¢ shipping and handling per

Calibook.
I I h 00 I( INC.

FOR RADID ﬁ.MI\TEUH
Dept. E 925 Sherwood Drive

““r;aﬁ— e h
Lake Bluff, 11l. 60044

grocH’
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CALCULATOR CHIP A1030

rican Rockwell
4 function § perce
clock:B digi F

fixed DP:fu
tant 42
DIP (unbent

743208 SCHUTTKY BIPULAR

v ALO30

l[l AMP FULL WAVE BRIDGE RECTIFIER

T .Q
U

< » V3055 PN TRRNSISTIR

OIP RC_NETWORKS

VALU-PAK

box AF Carmichael, Ca. 95608

C F P ENTERPRISES

866 RIDGE ROAD, LANSING, N. Y. 14882

Fully Synthesized
ICOM IC-230

The most wanted FM transceiver

+ 67+ Channels (Direct or = 600 kHz)
* Full 146-148 MHz Coverage
« Digital Readout

$489.00

You'll never have to buy another crystal
Write today for complete details & our best price

Used FM Specials from CFP

Description Trade PRICE Cash
Drake TR-22C with 12 Sets of Crystals, Mobile Bracket,
Carrying Case, Earphone, and Flexible Ant, 225.00 195.00
Heath HW-202 with 735 Sets of Crystals and Home.Brew
Regulated AC Supply 250.00 213.00
Standard SR-C811S with Manual and & Sets of Crystals

80.00 153.00

Regency HR-2A with Topeka Crystal Board, BARRA Pre-
amp, Manual, and 10 Sets of Crystals 200.00 170.00
SBE SB-144 with 7 Sets of Crystals 250.00 213.00
This is just part of our listing —
Send SASE for Monthly Listing of
Used Equipment and Bargain Goodies
Office & Salesroom Hours by Appointment Only

24-Hour Phone: 607-533-4297

More Details? CHECK—OFF Page 94



THE WEST ALLIS MIDWINTER SWAPFEST is Satur-
day, January 25, 1975 at Waukesha County Expo-
sition Center located on Waukesha County Trunk
Highway FT, southwest of Waukesha County Air-
port. Directions: Take Waukesha County Trunk
Highway F exit on 1-94 south 1.2 miles to County
T and west .B miles to Swapfest. Doors open at
8 A.M. Refreshments, breakfast and lunch, avail-
able. Talk-in on 146.94. Rain or shine. Tickets $1
advance; $1.50 at the door. For details write
WA9KRF, 4582 South Ahmedi Avenue, Milwaukee,
Wisconsin 53207.

FOR SALE: B0 WATT TPL on 2 meters, in very good
condition, $175.00. Joe B. Mitchell, West Star Rt.,
Portales, N. M. 88130. Phone 356-5167.

DIGITAL MODEM SYSTEMS, $45.00, IC's under 10¢

each, miscellaneous computer equipment. Send
SASE for free flier, MNH — Applied Electronics,
P. O. Box 1208, Landover, Md. 20785.

SELL Heath SB303 & 5B401 — $500, | ship.

Kibildis, R1, Fountain, Mich. 49410.

FM-YOUR KNIGHT TR-108. Complete kit. Use xtal-
vfo. 19.95 ppd. Check or M.O. Calif. res. 6%.
Revilo Color, 4725 W. Washinglon Bl., Los Angeles,
Ca. 90016. —

FREE BARGAIN CATALOG. Transistors, resistors,

capacitors, xtals, LEDs, readouts, headphones,
micro-miniature parts, unusual electronic com-
ponents, Chaneys, Box 15431, Lakewood, Colo-
rado BO215.

WANTED: SUBSCRIBERS and articies for “The
New Novice Experience” (a published twice-

monthly newsletter), sharing and exchanging novice
experiences and ideas. Subscription rates: 6 months
(12 issues) $6.50. J. Stella, WNIRRN, 14 Villa Ave.,
Everett, Mass. 02149,

WANTED SCR522 (BC624, BC625) Technical manual,
control boxes, connectors, power supply and Mo-
torola portable FM gear with handset. Giuseppe
Angelini, Box 14, 67100 L'Aquila, Italy.

WANTED: ARC-51, 618T1, ARC-102, etc. Have Sony
TC-177SD Cassette Decks for trade. A R S Elec-
tronics, P. O. Box 34804, L. A., Ca. 90034. (213)
279-1275.

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

PERSONAL ATTENTION plus the best cash deal
anywhere is what you receive at Queen City Elec-
tronics in the heart of the Midwest. Queen City
carries all major brands including Drake, Tempo,
Kenwood, Yaesu, Swan, Regency, Clegg, Standard,
lcom, Genave Write or phone us for your
equipment needs. Queen City Electronics, Inc,,
7404 Hamilton Awvenue, Cincinnati, Ohio 45231,
(513) 931-1577.

COLLINS LINEARS. 208U-10, 10kW. 208U-3, 3kWw.
310V-1 exciter. 2-30 MHz autotune. Husbands, 6626
Talmadge, Dallas, 75230.

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

WHEATON ANNUAL MID-WINTER HAMFEST on
Sunday, February 9th at the DuPage County Fair-
grounds, Wheaton, Illinois. Hours 8 AM. to 5 P.M.
Tickets are $1.50 advance; $2.00 at the door. Free
coffee and donuts 9:00 to 9:30 A.M. For informa-
tion and advance tickets send a stamped self
addressed envelope to L. O. Shaw, W90KI, 433 S.
Villa Ave., Villa Park, Ill. 60181. Advance ticket
orders must be postmarked no later than Feb-
ruary 2, 1975

PRINTED CIRCUIT TECHNIQUES for the hobbyist.
Booklet: $2.00. H. S. steel and carbide drill bits
and PC artwork. Send SASE for flyer. Trumbull,
833 Balra Dr., El Cerrito, Ca. 94530.

YOUR AD belongs here too. Commercial ads 35¢
per word. Non-commercial ads 10¢ per word.
Commercial advertisers write for special discounts
for standing ads not changed each month.

More Details? CHECK—OFF Page 94

amplifiets are
now available

loca) dealer

Why a TPL power amplifier?

Simply stated...you can run the signal
from your mobile FM transceiver thru a
TPL VHF/UHF amplifier and increase
your signal strength (and, of course, its
clarity) tremendously. Additionally the
cost will be far less than that of a new
similarly powered transceiver.

Or you can plug your hand held unit into
the amplifier and have the power output
of a large mounted unit without losing
its function as a portable unit.

In either application the amplifier is
safely mounted in the trunk of your car.
TPL power amplifiers have proven them-
selves to be extremely dependable thru
thousands of hours of use in commercial
and non-commercial applications. They
are ruggedly built, incorporate the very
latest state-of-the-art technology and
are uniquely different from any other
VHF/UHF amplifier on the market.

Bl
P By

COMMUNICATIONS INC.
13125 YUKON AVENUE / HAWTHORNE, CALIF. 90250 / (213) 679-0131
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g
IT'S FEATHER TOUCH

-

WILL AMAZE YOU!
PADD[E MODEL 11A

= Adjustable Travel

= Damped Paddle Lever

= Weighted Base, Rubber Feet
m || mopeL 11aw - AssemsLED $n9s

MODEL 11AK —KIT.. ...58

BUG OR KEYER FROM 'I'HIS
ELECTRONIC
KEYER V3
= Reed Relay Output
= Fixed Spacing
= 10-45 RPM
= |dle Current- 3MA
= Battery PWR Internal = External PWR Jack

MODEL 10AWA — KEYER

WITH SIDETONE ASSEMBLED .....$39.95

MODEL 10AW — ASSEMBLED........ $29.95

MODEL 10AK = KIT ..o aad

200-2K PC BOARDKIT..............$14.95
OPTIONAL: 200-3K PC BOARD SIDETONEKIT— $5.95
WITH 2" SPEAKER, 500 Hz TONE, IDLE CURRENT - 2ZMA.

ORDER DIRECT OR WRITE FOR BROCHURE

AND NAME OF NEAREST DEALER
@ PHONE: (814) 432.3647
\ BOX 185-A « FRANKLIN, PA. 16323

memories * Keyed timebase * Built-in monitor
¥ Reedrelay or transistor output models*

* Regulated power supply * Memories correct
90% of operator timing errors * Heavy alum,

two-tone blue-gray cabinets complement your

rig * Built-in twin lever magnetic paddle

SQ-AUTO $49.95 ppd.

MEMO-512 KEYER

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

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

-R for Reed-elay Send for free literature.

K.E. ELECTRONICS
At your dealer 5533 "Unit “F” West Central Ave.
or order direct.  S3nta Ana, California 92704

The team
that brought
us OSCAR 7.

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

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

CURRENT DX NEWS - COMING EVENTS
DATES - FREQUENCIES - TIMES - ALL THE
NEWS IN DEPTH - 160 METERS THROUGH
10 METERS - DX CONTEST INFO & CLAIMED
SCORES - MONTHLY PROPAGATION PRE-
DICTIONS - DX HONOR ROLLS - and a very
SPECIAL "FLASH CARD" SERVICE TO both
SUBSCRIBERS and NON-SUBSCRIBERS - 10¢
PER CARD FOR SUBSCRIBERS & 25¢ PER
card from NON-SUBSCRIBERS. YOU FUR-
NISH STAMPED AND SELF ADDRESSED
CARD (CAN BE EITHER AIR MAIL OR
REGULAR FIRST CLASS POST CARD. JUST
PUT PREFIX ON LOWER LEFT, BOTTOM ON
FRONT OF YOUR CARD (WE ONLY FILE
BY PREFIXES) ANY GOOD DX NEWS FROM
THE PREFIXES ON YOUR CARDS SENT
TO YOU IMMEDIATELY ! DXING EASY !!

DX NEWS IS OUR BUSINESS
THE DX'ERS MAGAZINE
(Gus M. Browning, W4BPD)

Drawer ‘‘DX"
CORDOVA, S. C. 29039

WE ALSO PRINT QSL CARDS - FREE SAMPLES
& PRICE LIST UPON REQUEST-WE PRINT
ALMOST ANYTHING ELSE YOU NEED TOO -
PRICES RIGHT

More Details? CHECK—OFF Page 94




a NEW antenna principle

PROVEN IN EXACTING TESTS AND MANY YEARS ON THE AIR AT WZMBH — K@ZAST — KBVRM

“:/o%@ AN

A COMPLETELY NEW ANTENNA

Here is an ultra compact beam antenna which can be tuned
to any frequency between 7.0 and 14.5 MHz. Weighing only
18 Ibs. this antenna may not outperform a full sized
beam but it sure will give you your share of DX and state-
side contacts. Will handle 1 KW over a 100 kHz bandwidth.

* Fully weather proof + Hi-Q, attenuates harmonics
* Mounts easily on TV masting + Comes assembled & tested
+ Figure 8 pattern KITS 10-40 $74.50
LITTLE GIANT MODEL 100X1000-40 $149.50
Other models available for 10, 15 & 20 meters Add $3 trans.

Little Giant Antenna Labs, Box 245, Vaughnsville, Ohio 45893

Subsidiary “Apollo Products" Village-Twig Co.

419-646-3495

S Shna e BINDERS

sntenna couplers. AN/ARC-102. AM/ARC- 84,

C A s H HAM RADIC')WMAGAZINE

#&m.::m:u:,‘,‘:..“m s co. $4.50 each 3 for $12.00
neiiiiin HAM RADIO, Greenville, N. H. 03048

CASH For 2-WAY 7 RADIC_
MOTOROLA, GE, RCA, ETC. |
e SO NS LOW PRICES
_rol;era‘tfional l?rl#its Onl);]_ ON PDPULAR CUMPUNENTS
* Commissions/Finders Fees .

AL-COM SYSTEMS, IF FILTERS

Mannl&!hic crystal filters at 10.7 and
16.9 MHz

C
701-.51A KINGS ROW, SAN JOSE, C.ﬁLIFURNI& 95112
Telephone 24 Hours 406;9‘?8

T 3 e | Ceramic filters at 455 kHz
- “THE ELECTRONI TORE”
RMS CORPORATION SEMICONDUCTORS
675A GREAT ROAD (ROUTE 119) VHF power transistors by CTC-V
LITTLETON, MASS. 01460 T P0s ransistors by e
7400 SERIES I.C.'s MATRIC-KEYERS Linesr 10w — AM/FM IF. Audio PA
G'E?TE"ﬁE ‘eré VHF-HT ?PIHA%EAIFJSENSISS?\? PIRRIRE - RSN AT POREIRE Tipes
' LARGE INVENTORY OF COMPONENTS INDUCTORS
1-495 to Rte. 119, Groton Exit 19 « Molded chokes
Hﬁ 2 Miles On The Right « Coil forms — with adjustable cores

CAPACITORS
LEAR“ RA Dlo CODE Popular variable types

QUALITY COMPONENTS

THE EASY wAY! No seconds or surplus

Name brands — fully guaranteed
® No Books,To Read + Spec sheets on request
® No Visual Gimmicks To
Distract You GREAT PRICES
@ Just Listen And Learn Price breaks at low quantities
Based on modern psychological Prices below large mail-order houses

techniques—This course will take
‘995 you beyond 13 w.p.m. in WRITE FOR CATALUG 173
= LESS THAN HALF THE TIME!
Album contains three 12°  Available on magnetic tape
LP's 2% hr. Instruction $9.95 — Cassette, $10.95

AMTECH, INC.
epsiton (5 Ricorns | v Ebie

508 East Washington St., Arcola, Illinois 61910

More Details? CHECK—OFF Page 94 january 1975 Ui 91



POSTPONE
INFLATION!!

WE CAN'T DO ANYTHING ABOUT

THE PRICES AT

YOUR LOCAL

SUPERMARKET, BUT WE HAVE
DONE SOMETHING ABOUT THE
RISING COST OF BOOKS.

Howard Sams announced increased prices for a number of their pop-
ular books in December. Rather than immediately passing these costs
along to you we made a large special buy before these prices went up.

Now for the very last time you can get these popular titles at the
lower 1974 prices. ACT NOW! Don't miss this great opportunity to save.

RADIO HANDBOOK, 19TH EDITION

by William 1. Orr, W6SAI
Latest updated edition of the famous communi-
cations handbook which is the electronics in-
dustry standard for engineers, technicians and
advanced amateurs. Explains in authoritative
detail how to design and build all types of radio
communications equipment, RTTY circuits, latest
semiconductor and computer circuitry. 986
pages; hardbound.

Order 24030

1975 PRICE $16.95 YQUR PRICE $14.95
REFERENCE DATA FOR RADIO ENGINEERS

A must for any serious amateur. In 45 chapters
it covers not only every area of basic radio
theory, but also goes into such modern areas
as micro-miniature electronics and space com-
munications. Literally hundreds of charts, nomo-
graphs and tables round out what is probably
the most complete reference of this type. Sales
of over 350,000 testify to its wide acceptance.
1,196 pages, hardbound.

Order 20678

1975 PRICE $23.00 YOUR PRICE $20.00

ham

by Edward M. Noll, W3FQJ
This is the first collection of virtually every type
of wire antenna used by amateurs. Includes
dimensions, configurations, and detailed con-
struction data for 73 different antenna types.
Appendices describe the construction of noise
bridges, line tuners, and data on measuyring
resanant frequency, velocity factor, and SWR.

160 pages.
YOUR PRICE $4.50

Order 24006
1975 PRICE $4.95

HAM & CB ANTENNA
DIMENSIONS & CHARTS

by Edward M. Noll, W3FQJ
This super handy booklet gives all the dimen-
sions you need for amateur dipales, verticals,
beams, quads, inverted-vee's and other types
of antennas. Inciudes numerous examples. Vital
to any antenna experimenter.

Order 24023
1975 PRICE $2.25  YOUR PRICE $1.95

‘ ad’o Greenville, NH 03048

92 january 1975
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SOME OTHER LATE TITLES
from HAM RADIO

The Radio Amateur’s
Handbook for 1975

ARRL Staff
The standard reference for the radio amateur. Covers
everything from the basics to such new areas as FM
and slow-scan TV. Theory and practice, it's all there.
The largest selling technical book ever published.

702 pages, softbound Only $5.50

Order AR-HB

New 1975 Callbooks

Buy Now for Maximum Value
The early bird really wins here. Now with the new an-
nual editions of the CALLBOOK, the early buyer gets
a full 12 months of the very latest information avail-
able. New 1975 U. S. CALLBOOK lists over 275,000
amateurs including almost 100,000 changes since the
1974 edition. The DX CALLBOOK lists nearly 250,000 =
amateurs in all countries outside of the USA. e i
U. S. CALLBOOK FOREIGN CALLBOOK = ey
Order CB-US $12.95 Order CB-DX $11.95 = .

Please add $.75 per Callbook for Postage and Handling

IC Op-Amp Cookbook W

by Walter G. Jung \\

Ameco Code Courses
On Cassette Tapes

Sure to become one of the more important
works in this field, this large new book really
covers Op-Amps in great detail. You will learn
about general purpose and special purpose de-
vices. You will be given many dozens of useful
applications and circuits. Also included are data
sheets for general purpose Op-Amps and a
linear IC cross reference guide. 576 pages.

Order 20969 $12-95
TTL Cookbook

by Donald E. Lancaster
Another smash hit from the author of the RTL
Cookbook. The author gives you the background
you need to best use these devices in your
projects. Great stress has been placed on the
practical side making this an outstanding ex-

perimenters book.
$8.95

Order 21035

order today from

ham

The famous Ameco Code Courses are now avail-
able on tape in standard cassette form.
This new tape format will make Ameco code
courses even easier to use. As an extra bonus
each Ameco Cassette Code Course consists of
nearly twice the material contained on the
older records at only a slight increase in price.
JUNIOR CODE COURSE

Covers from start to 8 WPM

Order 100-T $4.95

ADVANCED CODE COURSE
Covers from 8% to 18 WPM
Order 103-T “95

SENIOR CODE COURSE
A double length tape covering the complete
Junior and Advanced Courses start to 18 WPM
Order 102-T $8.95

I = [ 1/ [ 1 J

More Details? CHECK—OFF Page 94
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AdyerTigers

check-off

. for literature, in a hurry —
we'll rush your name to the companies

whose names you ‘‘check-off”

Place your check mark
name and number. Ex: Ham Radio | 234

in the space between

INDEX
A-5 181 international
ATV ¥ Crystal ____ 066
Adva ___ 265 Jan __ 067
Amsat ___ 220 Janel ____ 068
Amtech ____ 006 K. E. 072
Atlas ____ 198 K-Enterprises ____ 071
Barry * KLM __ 3
Budwig ..__ 233 Larsen ____ 078
CFP ____ 022 Leland __ 193
Cal-Com ___ 282 Little Giant ____ 011
Caddell __ 247 Logic ___ 133
Clegg . 027 McClaren ____ 155
Craig . 177 MFJ _
Curtis ____ 034 Matric ___ 034
Cush Craft ___ 035 Palomar ___ 093
DX Magazine ___ 128 Police Call Mag. .___ 199
Data Signal ___ 270 Poly Paks ___ 096
Dentron ___ 259 RMS ___ 239
Digicomm ___ 278 RP ___ 098
Drake ___ 039 Callbook ____ 100
Dycomm ____ 040 Radio Const. ___ 150
ECM __ 190 Regency ____ 102
E S Ent. ____ 208 Saroc ____ 146
Eico ___ 285 Signal/One ___ 262
Eimac ___ 043 Slep ___ 232
Epsilon ___ 046 Southwest Tech. ____ 263
Erickson ____ 047 Space-Military ___ 107
Fair ___ 048 Spectronics FM ___ 191
G & G Radio * Spectrum ___ 108
Genave ___ 168 Sumner Elect.
Gregory * & Eng. ___ 276
HR Report ___ 150 Swan 111
Hal ___ €57 TPL __ 240
Ham Radio ___ 150 Tri-Tek __ 117
Hamtronics ___ 246 Tristao ___ 118
Heath ____ 060 VHF Engineering ___ 121
Henry ___ 062 Valu-Pak ___ 264
Hildreth ___ 283 Weinschenker ___ 122
Holly ~ 284 World QSL ___. 125
Hy-Gain __ 064 Yaesu _.__ 127
lcom 65

*Please contact this advertiser directly

Limit 15 inquiries per request.

January 1975
Please use before February 28, 1975

Tear off and mail to
HAM RADIO MAGAZINE — ‘check off”
Greenville, N. H. 03048

NAME
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STREET..
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STATE ZIP
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Not just another 2 meter
FM transceiver

A total coverage, synthesized
transceiver forthe FM enthusiast

SIGMASIZER 200R

@ 200 channel coverage of 146 - 148 MHz.
@ Simplex or repeater operation.

@ 10 watt or | watt power output.

@ Automatic high or low 600 KHz repeater offset (146-147 low; 147-148
high).

® Priority channel for instant selection ot your favorite frequency.

® “Performance plus” receiver utilizing front-end selective resonators for op-
timum intermodulation rejection and both Hl and LO L.F. filters for
maximum selectivity.

® Built-in tone burst.

® Plus many more exciting features.

Specifications subject to change without notice. Visit your dealer for details

or write for our new catalog.
All Yaesu producls warranted
by the selling dealer. Complete
after-warranty service available
YAE - 4
"'u MUSEN USA INC in Paramount, Calit

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

More Details? CHECK—OFF Page 94 january 1975 95



Bird
We are official distributors for all Bird products
Bird Model 43 Wattmeters with either N or

S0239 connectors $100.00
2 to 30 MHz Slugs. Specify power. $35.00
Most VHF Slugs. Specily Power $32.00
From Drake

T4X-B, R4-B, AC-4. Trade-in Special Write
Drake T-4XC $580.00
TR-22C Transceiver $229.95
Drake TR-4C Transceiver $599.95
Drake AC-4 Power Supply $120.00
Drake R-4C Receiver $549.00
Drake W-4 Wattmeter $62.00
Drake WV-4 Wattmeter $74.00
Drake MN-2000 Matching Network $200.00
Drake MN-4 Matching Network $110.00

VENUS
$5-2, SLOW SCAN MONITOR - $349.00
. FAST SCAN/SLOW SCAN
CAMERA & CONVERTER - $469.00

BARRY has Antennas

CushCraft A-147-22 $68.50
Savoy DGA-4075, 40-75 meter dipole $59.50
Savoy DGA-ZM $29.95
HyGain 14 wave 2M grd plane for fixed sstla;ioog
CushCraft Blitzbug LAC-2 lightning arrestor, PL-
259 both ends $4.45
LAC-1 PL-259 & 50-239 $3.95
B & W 376 5 position grounding Protax coax
switch $17.95
CushCraft A-147-4 $13.50
CushCraft New Ringo ARX-2 6dB $26.50
Hustler 4 BTV Vertical Antenna $79.95
HyGain 18V 10-80 m. vertical $33.00
HyGain BNB86 Deluxe Balun $15.95

HyGain 18 AVT/WB 10-80 meters vertical $97.00
Newtronics CGT-144 52 dB gain. Trunk lid

mount $39.95
Gold Line Single Pole, 5 position coaxial switch,
wall bracket or panel mount, 1 KW AM $17.95

C.D. Ham |l Rotator
New Improved save s20 $129.95

8 conductor cable for HAM Il or TR-44
Rotators 16¢ /1t

Regulated Pwr Supply 5-50 vdc, steps of 5v
50ma, 150ma, 500ma, 1.5 amp with meter
good $59.95
10 Velt Fil. Transformer, herm. sealed, 115 V
50/60 cps. 11.2 vct, 31 amp. 6Hx5x5 $14.95
FR-114U Freq. & Interval Counter, 201,000,000

cycles, excint working cond. $195.00
Hammarlund Dual Section 320 Xmit'g Capaci-
tor $24.95
B & W B50A PiNet Band switching inductor for
4.1000A, etc, $66.75
852 for 3-1000Z, 4CX-1000A $66.75

CONSTANT VOLTAGE TRANSFORMER. Input 115
VAC @ 60 Hz output, 24 Volts @ 15 amps regu-
lated (plus or minus 19%) requires 6 mfd. 660
VAC capacitor add $4.95 $60 value $14.95 ea.
Mallory UHF Inductuner, covers 50-250Mc
$9.95 ea.
SWR Bridge less meter bg Automatic Electric.
To 800 Mcs, see July 4 CQ pg- 43 TNC
connectors, $90 value $10.95
See Barry for thousands of unadvertised specials

From VHF Engineering

HT Kit 2 watts out, 4 channel 2 meter trans-
ceiver kit HT-144B w/1 set xtals $129.95
RX 144C 2 meter receiver kit, .3uv sens. 2
watt audio $69.95
TX 144 Transmitter kit $29.95

HF Gear from Barry

SABA/2T 10-80M Solid State Preamp Broadband
with TR switch use with rcvr or trans. $102.50

Millen 92200 Transmatch $177.00
Famous Triton-Il by Ten-Tec. Fully solid-state, 200
watt transceiver. 5 bands — full break in on
cw 669.00
Ten-Tec 262 AC Power Supply with VOX $129.00

R-389/URR 15 to 1500 kc. Manual or motor

tuned with digital readout. Ve?v ood $395.00
Millen, Solid State Dipper 7-300 MHz Model
90652 $125.00
Kenwood R-59%9a. With accessories Write
Nye (Johnson) 52 ohm low pass filter $19.50
Nye Heavy Duty transmitting Key $9.95

Nye 275 Watts Matchbox with relay $212.00

NPC POWER SUPPLIES

115 VAC Input - 12 VDC 4 amps out $29.95

Same as above but regulated $47.95
Model 108R — 115 VAC/13.6 VDC 8 amps
continuous 12 amps surge. Regulated $69.95

Tube Headquarters. Diversified Stock. Heavy
Inventory of Eimac tubes, chimneys, sockets,

etc. 3-500Z or 3-400Z Specify $50.00
4CX-1000A Special Unused Surplus $125.00
572-B $21.95

Tubes for worldwide and domestic, commercial
service.

IC-230 by Inoue

Completely synthesized with phase locked
loop, Single Knob Control, Smart compact

styling. $489.00
From Barry

Deluxe Headsets, Telex and others for ham radio
or audio visual: 600 ohms, vinyl cushioned: $9 99

With volume control $11.99
FM-27B with PS-011. Trade-in Special Write
Kenwood 599A Like new $395.00
2M Converter for 599A $25.00

Speaker # $15.00

Sold only with 599A
Gonset 3063 2 Meter Amplifier, built-in _P.S.
Pair 826's, 100w excint $175.00
Standard B826MA Trade-ins Write
Clegg FM-27B, 146-148 Mc coverage. Fully syn-
thesized 25 w. out. Latest model. Write or call

031 Power Supply for FM-27B $89.95
Collins 152-J1 Phone Patch, good, removed from
equip. with detailed schematic $24.95
DYCOMM Block Booster D" Kit, 10-15 watts in
45-55 watts out continuous Sale $59.95
DYCOMM Brick Booster "E" Kit, 1-3.5 watts in
12-30 watts out $59.95

MA-2 2 meter pre-amp w/instructions $16.95
Astatic D-104 Mike new $23.70
Astatic UG-8 Stand for D-104 new $17.97

BARRY BUYS UNUSED TUBES
Send Your List.

BARRY 512 Broadway NY, NY 10012

DEPT. H-1

212-WA-5-7000

TELEX 12-7670

ELECTRONICS
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NE NAME

GROWS STRONGER
YEAR BY YEAR

When you buy a Henry Linear Amplifier,
you buy quality, performance, reliability..
all the features that have made Henry
amplifiers world famous. But most of all
you buy the integrity of the Henry name.

Other brands have disappeared from the
amateur scene...names that were familiar
to all amateurs. Now those companies

are gone and their equipment is orphaned.

But one name has grown steadily
throughout the years. Today Henry am-
plifiers stand preeminent throughout the
entire amateur world...symbols of the
finest equipment you can buy.

Join the great family of happy Henry
amplifier owners. Treat yourself to the
best.

2K-4 ...
THE "WORKHORSE"

The 2K-4 linear amplifier of-
ters engineering, construction
and features second to none,
and at a price that makes it
the best amplifier value ever
offered to the amateur. Con-
structed with a ruggedness
Quaranteed to provide a long
life of reliable service, its
heavy duty components allow
it to loal along even at full
legal power. If you want to
put that strong clear signal on
the air that you've probably
heard from other 2K users,
now is the time. Move up to
the 2K-4. Floor console or
desk model $895.00

Loals along at full legal power without

the sound of a blower. Uses the
iebest components available, including a
|{| rof Eimac 8873 tubes $895.00

Fi'l'EH_POf?W“ Small, reliable and inex-
nsive. Two Eimac BB74 grounded grid
\iriodes, full kilowatt of output for SSB,
“bulltsln solid state power supply, anten-
relay, internal blower, relative RF
Indicator and full amateur band

-2K:»I_.ILTIM Small, rugged and reliable. coverage from 80-10 meters $595.00

3K-A Superior quality linear amplifier
for commercial and military use. Two
Eimac 3-500Z grounded grid triodes,
three kilowatts PEP input on SSB with
efficiencies in the range of 60%. PEP
output in excess ol 2000 watts. Pro-
vides a power supply capable of fur-
nishing 2000 watts of continuous duty
input for ATTY or CW with 1200 walls
output $1150.00

Henry offers a line of superb com-
mercial high frequency amplifiers
including the 4K-Ultra and 1K-4A
Channelized Amplifier. Also solid-
state Vhf and Uht amplifiers up to
120 Watts

Please call or write for full techni-
cal specitications. Henry Ampli-
fiers are also available at select
dealers throughout the U.S.
Export inquiries invited

11240 W. Olympic Blvd., Los Angeles, Calif. 90064 213/477-6701

931 N. Euclid, Anaheim, Calif. 92801 714/772-9200
816/679-3127

Iy Al =

Prices sutyec! 1o change without nolice



TV Station Executives...

EIMAC'’s 1975-model 8963 TV triode
savesyou_lmonoysixways.

When you purchase your new TV transmitter with EIMAC's 8963 the new 25
kW power triode, you benefit six ways: 1. The 8963 saves 1200 watts per
hour in filament and screen power over a tetrode. That's over $250 a year
in your pocket*. 2. The new-design ripple fin radiator of the 8963 gives
better and quieter cooling with reduced blower power requirements.
3. The 8963's cool cathode and husky grid structure mean lower inter-
nal temperature and increased reliability. 4. Simple triode circuitry
reduces components and results in less downtime and failures.
5. EIMAC's 3,000 hour warranty is a potential savings on tomorrow's
tube replacement cost. 6. The 8963 gives you the gain and perform-
ance of a tetrode with the economy and circuit stability of a triode.

Put dollars in your pocket
and enjoy improved trans-
mitter reliability with the
EIMAC 8963. For complete
details, ask your TV equip-
ment distributor or write
EIMAC, Division of Varian,
301 Industrial Way, San
Carlos, California 94070. Or
contact any of the more
than 30 Varian/EIMAC Elec-
tron Device Group Sales Of-
fices throughout the world.

division
varian

“Baned on an |8 hour tromsmitting day ot 3¢ per ¥WH —and rates are going up (Business Week. Oct. 5. 1574).
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