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an exciting addition to the
magnificent Kenwood line...

The New TS~-520 Transceivenr

The new TS-520 is the tranceiver you have wanted, but could not buy until now.
A no-compromise, do everything, go everywhere 5 band transceiver for SSB or
CW that performs equally well at home, in an automobile, airplane, boat or trailer.
The top of the line TS-900 and the superb R-599A Receiver and T-599A
Transmitter are already well known to all amateurs. Now the TS-520 fills out the
line offering the famous Kenwood quality and reliability at a price most amateurs
can afford.

* Here are 30 special reasons you will want to own a TS-520. After you have *
operated one, you will doubtless give us 30 more why you're glad you own one.

1. Built-in AC power supply reliable, with heater switch for 22. Full meterin
2. Built-in 12 volt DC power supply mobile receive-only operation 23. Selectable SSB
3. Built-in VOX with adjustable 13. Built-in cooling fan 24. Selectable AGC operation for
gain, delay and anti VOX 14, Accessory external VFO & different modes
4. 1 KHz dial readout accessory external speaker 25. VFO indicator light
5. Ultra stable FET linear VFO 15. Built-in speaker 26. Built-in selectable ALC action
6. Built-in noise blanker 16. Modern styling & functional for speech processing
7. Built-in RIT circuit and RIT design. Modular construction 27. Carrying handle
indicator light 17. Amplified ALC 28. Rugged 6146 type final tubes
8. 8 pole crystal filter 18. TUNE position increases tube life 29, Internal cross-channel operation
9. Built-in 25 KHz crystal oscillator 19. Maximum TVI protection 30. Push button WWV reception
10. Provisions for optional CW filter 20. Built-in fixed channel operation Proven Kenwood quality
11. Break-in CW with sidetone (4 channels) with indicator light and reliability
12. Completely solid state except final  21. Provisions for use with a VHF The Price: $599.00
section, Compact, low current, transverter subject to change without notice

Accessories: External VFO-(VFO-520), External speaker - (SP-520), CW Filter - (CW-520)

Available from
Kenwood dealers
throughout the U.S.

11240 W. Olymprc Bivd Los Angeles, Calif 90064 213/477 6701
&3! N Eudﬂ. Anaheim, Calil 97801 114/172:9200
6730 816/6733127




WE TRY TO BUILD THE ALPHA 77 TO LAST FOREVER

NO MATTER WHAT YOUR OPERATING INTERESTS ARE....
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THIS MAXIMUM-LEGAL-POWER DELUXE LINEAR AMPLIFIER
WILL HANDLE ANYTHING YOUR AMATEUR LICENSE ALLOWS
— ALL THE WAY FROM 10 THRU 160 METERS —

AND DO IT EFFICIENTLY, QUIETLY, AND RELIABLY

DX AND CONTEST TIME IS HERE — Long stretches of heavy operating really put
equipment to the test. The rugged ALPHA 77 is built to run maximum legal power
in any mode, for any length of time, with a healthy margin of safety. Even if you
goof changing bands at 3 a.m., the 77's protective circuits and husky components
will vigorously resist damage.

BITTEN BY THE SSTV BUG? Unlike sideband, SSTV transmission is “key down"
all the way — there’s no duty cycle relief for marginal components. The ALPHA 77
takes it with ease.

ALPHA 77 — A great investment in performance and pleasure . . . $1995. Phone or
write for brochure and an outstanding trade on your old gear.

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

More Details? CHECK—OFF Page 110 october 1973 1
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Then you'll love
Data Engineering’s
new catalog

Write for your free copy today!

TOUCH TONE PADS
More features than any other pad including built-in
monitor speaker and latest Phase-Lock loop circuitry.

for portable transceiver

TTP-1 Standard pad

mounting.
TTP-2 Standard pad in attractive case for home or

TouEnTeeE SaE

mobile use.

TTP-3 Mini-pad in attractive case for home or
mobile use.

TTP-4 Mini-pad for portable transceiver mounting.
TTP-1, 2, 3 & 4, Sh. wt. 1 |b. $44.50
TTP-1K, 2K, 3K & 4K, Sh. wt. 1 Ib. $34.50

CRICKET 1
IC keyer with more features for

A popularly priced
your dollar. Cricket 1 is a small size, solid state keyer
designed for the beginner as well as the most ad-
vanced operator. It provides the user with fatigue-free
sending and its clean, crisp CW allows for easy copy-
ing at all speeds. Turned on its side, the Cricket can
be used as a straight key for manual keying.
CRICKET 1 Sh. Wt. 3 Ibs. $49.95

Ay

2-METER PREAMP

Specially made for both OLD and NEW receivers. The

smallest and most powerful preamp available. Pro-

vides 20dB gain at 2.5 N.F. to bring in the weakest

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

.-h"." ) 1] |

l!f.klfh

Please include sufficient postage for shipping.

DATA ENGINEERING .

Ravenswood Industrial Park, Springfield, Va. 22151
« 703-321-7171

BANKAMERICARD

5554 Port Royal Road
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The editor of a technically oriented mag-
azine such as ham radio must wear several
different and diverse hats. In fact, | could
use up this entire page describing all the
details that need attention to keep the
magazine running smoothly. However,
I'd like to talk for a moment about one
very important editorial task that instills
confidence in the reader, and one that
doesn’t. This task, which | share with the
rest of the editorial staff, is that of re-
searcher and seeker of truth.

Most of the articles published in ham
radio are contributed by readers who
want to share an idea or the details of a
particularly successful project. Authors
range from enthusiastic hams who have
never written anything more than a short
story for their English professor to fellows
with engineering backgrounds who make
their livings in front of a typewriter. All
want to share an idea and | welcome the
output of anyone who is interested in
contributing something that will benefit
all hams.

Budding authors often ask, ‘“What
kind of articles are you looking for?”

That's a difficult question to answer
because many new manuscripts come
across my desk every day, but generally
speaking, | am looking for simple con-
struction projects that the average reader
can complete in one or two weekends.
Larger projects are also welcome, but
most ham radio readers must split their
spare time between amateur radio and
other interests, so they don’t have time
to build Chinese copies of complex elec-
tronics equipment.

Once a month | set one or two days
aside to go over all manuscripts that have
come in during the previous month. Since
| seldom use more than a dozen articles
in any issue, | don't accept more than
that during any one-month period. This
is sometimes a nearly hopeless task since

a second look

. Jim
fisk

there may be three-dozen or more man-
uscripts to be considered. The first things
| look for are originality and interest
value. If the contribution passes this test,
the next thing | look for is technical
accuracy and attention to detail.

The contributed article doesn't have to
be a literary masterpiece to be accepted.
if you have a good idea and it's well
documented, if the illustrations and tech-
nical discussion are clear and accurate —
you may have a winner! On the other
hand, if the article rambles from one
topic to another, covers ground that has
been over thousands of times before, or
presents inaccurate or misleading infor-
mation, you will receive a rejection slip.

If your article has been accepted for
publication, don’t expect to see it pub-
lished in the very next issue. The pro-
duction times for a monthly magazine are
probably much longer than you ever
imagined. The articles for this issue, for
example, were being prepared for publi-
cation during the month of June. As you
are reading this we are putting together
the material for the February, 1974,
issue of ham radio.

Incidentally, my staff and | are fairly
adept at ferreting out technical inaccu-
racies, but despite research and keeping
the mailman busy between our editorial
office and the author, errors do occa-
sionally creep into the magazine. Contri-
buting authors can help by carefully
checking out their facts before submitting
the article. Errors can cause considerable
misery to the builder, and as publishers
we are taken to task for the error. So,
before you send in that next article,
spend some extra time going over the text
and illustrations — it might save some
later embarrassment.

“Jim Fisk, WIDTY
editor



A NEW MEDIUM POWER HF TRANSCEIVER
COMPLETELY SOLID STATE

“Nothing can withstand the
force of a new idea whose time
has come”’

We'll be happy to send you full information.

g || pe—
SEVIERVILLE, TENNESSEE 37862
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low-cost
electronic keyer
with

random-access
memory

Circuit details of

an electronic keyer
with a 512-bit
random-access memory
that costs less

than $40

6 october 1973

Michael J. Gordon, Jr., WB9FHC, 1615 Elmwood, Wilmette, lllinois 60091

Although many circuits for electronic
keyers with a memory have appeared in
the literature, recent developments in the
IC industry have rendered these designs
obsolete. These developments include the
introduction of MOS random-access
memories which are compatible with TTL
ICs. It is now possible to build an
electronic keyer with 512 bits of storage
for a total parts cost of $40.00.* Thanks
to the miniature MSI and LS| devices,
there are only eight ICs in the unit, which
fits on a 2-1/2- by 4-inch circuit board,
power supply included!

circuit

The circuit is not very complex and
can be divided into two parts: the keyer,
which automatically produces dots and
dashes, and the memory section and its
associated logic.

The keyer circuit is fairly standard and
is designed for use with a standard pad-
dle. Speed is variable from roughly 6 to
60 words per minute; the characters are

*A complete kit of parts, including circuit
board, is available for $40.00 from Psynexus
Systems, P.O. Box 277, Glencoe, |llinois 60022.
The drilled glass-epoxy circuit board is available
for $4.00. All items post-paid.



self-completing. Details of how this por-
tion of the circuit operates are best
understood by looking at the timing
diagram, fig. 1, and by examining the
{ogic diagram, fig. 2. Qutput from the
keyer circuit is taken at two points,

design are Signetics 25L01B 256-bit ran-
dom-access memories. Each is an MOS
LSI circuit containing thousands of tran-
sistors on a single chip. The particular
memory cell that is being readout at a
given time is determined by the status of

’
0

!
00T (4y) I I |
2o

t
DASH (Jg)
8 ]

DATA

TWO DOTS

TWO DASHES

fig. 1. Timing diagram for the electronic keyer. Note that closing the dash contacts puts a logic 1 on
the J pins of both flip-flops A and B (fig. 2). Characters are self-completing.

labeled DATA and DATA on the logic
diagram. The DATA line goes directly to
the output gate, where it is inverted and
fed to the output keying transistor, a pnp
device with a breakdown voltage of 150
volts. The DATA line is fed to the
memory inputs.

memory

The two memory ICs used in this

the eight address lines. A chip-select
control is provided; when a chip is not
selected the input buffers are disabled
and the output buffers are cut off,
effectively taking the device out of the
circuit. This allows the two ICs to be
connected in parallel, simplifying both
circuit board design and the logic require-
ments. It is this chip-select feature that
makes the random-access memory more

1 O +5V (REG)
100 uF 9.

Hr INGOO4
126
vac 0.0t §”§ (4)

560 (%]
1C VWA ;

Q-i2v

L
2N555
IN751A
I 00 uf

HEP230
3s5v

fig. 3. Power supply for the electronic keyer. The negative 12-volt line powers the MOS

memory circuits.
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KEYING 7473 +av
PADDLE
L - c @
L7 [ KEYING
IN270 7473 TRANSISTOR
K a

e
470 <470

BN

fig. 2. Logic diagram of
the low-cost electronic
keyer with 512 bits of
memory. Memory is
provided by two Sig-
netics 25L01B read-
only wmemory ICs.
Breakdown voltage of
the 2N4888 keying
transistor is 150 volts.

NP
N

cost-effective than the shift register usu-
ally used in this type of circuit.

The MSI circuits, both four-bit binary
counters, are used to cycle the memory
through its 256 bits during the read and
write cycle. Normally, the Q output of
flip-flop C is in the logic 1 state, and the
output of gate D is held low. However,
when S1 is closed flip-flop C is reset, Q
goes to zero and clock pulses are fed to
the memory address counters which cause
each of the 256 locations in the selected
memory to be accessed.

On the 256th clock pulse, the last
stage in the counter triggers flip-flop C —
Q once again is returned to the logic 1
state and a memory cycle is complete.
During the cycle, Q is in the logic 1 state

8 [ october 1973

and the LED is lighted, indicating a
memory cycle in progress. If the read/
write switch, S2, is in the read position
during a cycle, the data in the memory is
sent to the output gate and thus keys the
transmitter. If this switch is in the write
mode, whatever is sent by the paddie is
recorded by the selected memory as well
as sent to the output gate. Switch S3
selects one memory of the two available.

Clock puises for the entire circuit are
generated by a Signetics NE555V timer
IC. The speed is variable over an extreme-
ly wide range by a single 50k pot. The
NE555 is an excellent choice for this
application because of its TTL compati-
ble output, small size and low power
consumption.

power supply

The power supply is simple, efficient
and effective (see fig. 3). It consists of a
full-wave bridge feeding a discrete regula-
tor. The voltages necessary for the proper
operation of this circuit are +5 volts and
-12 volts. The most positive point in the



Construction of the electronic keyer with memory. Timing and memory components are mounted
on circuit board. Power supply components are mounted on rear wall of the enclosure.

circuit is called +5, and the regulator
keeps ground five volts negative with
respect to this point. The most negative
point, the other side of the filter capaci-
tor, is roughly 12 volts below ground.
Since the 12-volt supply is not really
critical, it is not regulated. As long as it
provides between - 10 and - 13 volts, the
circuit should operate properly. Four
0.1-uF ceramic bypass capacitors are
placed at various points on the circuit
board between V.. and ground to absorb
current spikes generated by the TTL
output logic.

operation

Completely assembled, this electronic
keyer is a joy to operate. Programming is
simply a matter of pressing the start
button and sending the desired message.
Readout is even simpler, requiring only
the push of a button. There is no need to
switch between the manual and auto-
matic mode of operation, since this is
done automatically by the logic. Now,

you can have your own keyer with 512
bits of storage, at a cost that is a far cry
from the $200 and up that commercial
units command.

ham radio

“"Look, ‘Mr. Ham Operator," if you want more
coffee just ask for it, and stop tapping out
—— e seems se—s = = ON YOUr cup.”

october 1973 [ 9



continuous-phase

audio-shift keyer

for RTTY

Circuit details for

an audio-frequency
shift keyer

which introduces

no phase disruptions
when switching
from mark to space,

or vice versa

10 october 1973

Eric Kirchner, VE3CTP, Ontario Science Center, Don Mills, Ontario NG

The desirability for the absence of
phase discontinuities in the output signal
of audio frequency-shift RTTY keyers
has been stressed in previous articles.1,2
These phase discontinuities appear at that
point in time when the AFSK generator
frequency is shifted from mark to space,
or vice versa. The switch-over from one
frequency to the other appears as a
disruption along the sinusoidal waveform,
as shown in fig. 1A.

A phase disruption such as this causes
over- and under-shoots which manifest
themselves as fast amplitude changes of
the transmitted rf envelope. This leads to

A AN
\VAIRVAY!

PHASE DISRUPTION

ANWAWIVIVA
WARVIVAY

NO PHASE DISRUPTION

fig. 1. In many AFSK generators severe phase
discontinuities are introduced when switching
from mark to space, or vice versa, as shown in
A. This results in undesirable clicks, similar to
CW key clicks. With the AFSK generator circuit
described here there is no phase discontinuity
when shifting frequencies, B.




clicks, similar to CW clicks, which can be
heard on either side of the RTTY signal.
Needless to say, these clicks interfere
with stations operating on adjacent fre-
quencies.

Although AFSK generator circuits
which eliminate these phase discontinui-
ties have been described in the past, they
were complex and expensive, and used
toroid inductors. The circuit described
here was designed with simplicity and
state-of-the-art in mind, and uses no
toroid inductors.
circuit

The circuit for the continuous-phase
AFSK generator is shown in fig. 2.
Integrated circuits U1 and U2 constitute
the audio-frequency oscillator. The out-
put of U2, a National Semiconductor
LM311H, is a square wave which is fed
through R4 to the input of U1, a Nation-
al Semiconductor LM301AN. U1 oper-
ates as an active filter whose frequency is
determined by C1, C2, R1 and R2. The
output of the active filter is capacitively
coupled to the input of U2. The loop is
closed and oscillation occurs.

The sine-wave output is available at
pin 6 of U1. This sine wave crosses the
zero voltage point at precisely the same
time the square wave at pin 7 of U2
changes polarity as shown in fig. 3. This

1/8A

Kel
"z 12.6v CT
vac 0.34

Nl

square-wave transition can therefore be
used to command the switchover from
one audio frequency to the other to
occur only at the zero-voltage crossover
of the sine wave. This will provide a
phase-continuous output.

The switchover command is accom-
plished in the following way. The square-

/N
/\/ \/

LZERO VOLTAGE CROSSOVER

fig. 3. In the circuit of fig, 2 the zero-voltage
crossover of the sine-wave output coincides
with the zero-voltage crossover of the square
wave. The square-wave transition is used to
control the precise moment mark-space
switching occurs.

wave output from U2 is fed to transistor
Q2 which operates as a voltage-level
changer. The output swing from U2 is
about *10 volts, while the maximum
input requirement for U3, a TTL master-
slave J-K flip-flop, is from zero to +5
volts. The square-wave signal at the col-
lector of Q2 toggles the input of U3.
When the keyboard contacts connected
to the input of gate U4 are opened, the
polarity of the voltage at pins 6 and 8 of
U4 invert, and the Q output of U3 will
change its state then, and only then. This

1A BRIDGE
VARG vH247

FAIRCHILD

+i2v
7812
+
1000 pFf 30 pf
/l\ 2sv /J\ 15v
-0

IN9I14 +

IN759 ‘ L
+
1000 uF
/F 25v

fig. 4. Suggested power supply for
the AFSK generator uses a three-
terminal 1C voltage regulator, the
Fairchiid 7812.

2N3638

—la2v
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only happens when U3 is toggled by the
negative-going transition of the square
wave at Q2, which occurs at the zero-
voltage crossover of the sine wave. At
that instant the Q output of pin 8 of U3
goes low and brings transistor Q1 into
conduction.

Transistor Q1 operates as a switch,
effectively paralleling the resistance net-

exciter. The lowest audio frequency of
this keyer is at 1450 Hz, high enough to
place the second harmonic at 2900 Hz,
out of the passband of most modern
amateur ssb transmitters. The highest
audio frequency, at 2300 Hz, lies within
the passband of this same equipment.

The AFSK generator requires +12
volts at 70 mA and - 12 volts at 15 mA. A

1k ouTeuT
leJ:DJUST
22k

T
3
Siszw

9 |10 (13 [14

u3

470 2[4 |5
172w

Q2
2N3646
SN7472N

.IL 3\8
k],
L

220K

5/7[77 1 3
__G

AMPLITUDE

EQUALIZER

O =-12v

DPTIDNAL|
NARROW
SHIFT '
CW. LD

fig. 2. Circuit for the continuous-phase AFSK generator. Capacitors C1 and C2 are polystyrene
types. All (Cs are manufactured by National Semiconductor.

work R1 and R6 with an additional
resistor, increasing the frequency of the
audio-frequency generator. When the key-
board contacts are closed again, the same
sequence occurs in reverse, switching
back to the lower frequency at precisely
the zero-voltage crossover point of the
sine wave. In this way phase discon-
tinuities are avoided and the AFSK sine
wave is sufficiently pure for use with ssb
transmitters.

The audio freguencies | chose were
dictated by a desire to eliminate the need
for a special carrier crystal in my ssb

12 october 1973

suitable power supply circuit is shown in
fig. 4.

alignment

The best way to adjust the frequency
and amplitude equalization of this AFSK
generator is by using a digital frequency
counter and an oscilloscope. These instru-
ments are now owned by many amateurs
so you should be able to enlist some help,
if you don’t personally own this test
equipment. Once the alignment is com-
pleted it should hold for a long time.

First, connect the frequency counter



to the output jack, J1. Short the key-
board input terminals and adjust R1 for
1450 Hz on the counter. Set the switch
to 8560-Hz shift and adjust R2 for 2300
Hz. Set the switch to 170-Hz shift and
adjust R3 for 1620 Hz. For easier adjust-
ment you may want to install more
expensive multi-turn trimming poten-
tiometers at R1, R2 and R3.

optional circuit shown within the dashed
lines in fig. 3. Simply connect paoint A of
the optional CW identification circuit to
point A in the main AFSK generator
circuit.

Although the input terminals could be
connected directly to the keyboard con-
tacts, in most RTTY station setups they
are not. Since it is desirable to copy the

i4 [
aaaonnnn

o] 2z wF
IN75! 5y
TANT.

o
(: 470
<

U4  SN7400N

S PR

' |
_
LMICIAN

D SN7472N
SN7400N
2470 oo UD
9 TOP VIEW
B 2N5033 2N3646
| BOTTOM VIEW LM3iH
2 !o TOP VIEW
KEvscnRo

TOP VIEW

cwW 10,

Now, disconnect the counter from the
output jack and connect a scope probe to
pin 6 of U1. Set the switch to 170-Hz
shift and, while simultaneously opening
and closing the keyboard input terminals,
adjust Rb5 so that there is no amplitude
difference shown on the scope. There
may be a slight amplitude difference
when switching to 850-Hz shift, but this
should be on the order of 2 percent or
less, which is not objectionable.

additional notes

The CW identification circuit, as
shown, results in the same frequency shift
as the selected RTTY shift, 170 or 850
Hz. If you want to use a different CW
identification shift, you can add the

outgoing transmission on the printer, |
have a mercury-wetted relay in series with
the printer solenoid — the relay contacts
are used to key the AFSK generator. A
suitable relay for this purpose is the
Potter and Brumfield JML-1061-81 with
a 33-ohm resistor connected in parallel
with the relay coil.

references

1. D.H. Phillips, W6FQOQ, ‘‘Radia Teletype
using SSB Transceivers,”” ham radio, November,
1970, page 38.
2. D.H. Phillips, W6FOOQ, ""Synchrophase AFSK
Oscillator for RTTY,” ham radio, December,
1970, page 30.

ham radio
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multi-function
touch-tone decoder

Complete construction
details for a
solid-state,
multi-function
Touch-Tone decoder

using latching relays

14 october 1973

Robert Heptig, KOPHF, Robert Shriner, WAQUZO, Pueblo, Colorado

With the advent of FCC Docket 18803,
all repeaters are faced with the problem
of shutdown control that is now defined
by the FCC. The decoding system des
cribed here was designed to give absolute
security in repeater control — it cannot
be activated by anything other than a
true Touch-Tone signal.

Two functions are utilized with latch:
ing-type relays. In the event of power
failure the relays will remain in the
position in which they were placed by the
control operator. A time-out timer is alsc
available in the circuit so that one of the
functions will time out if desired.

For those readers who do not under
stand how Touch-Tone works, a shori
explanation seems to be in order. The
Touch-Tone system was originally de
signed for dialing telephone services.
uses two tones for each digit, zerc
through 9 as well as * and #. These tone:
are generated by an oscillator in the

The lead photo shows a complete Touch-Toni
decoder built by a Pueblo Ham, Jim Warner
WBQ BTA, for use in muting his speaker wher
his wife is asleep. He's figuring on hooking ug
the second function to the coffee pot.



Touch-Tone pads. Fig. 1 lists the frequen-
cies of these tones. Note that only 7
tones are used. The digit 1 is composed of
1209 HZ and 697 Hz, while the digit 2 is
composed of 1336 Hz and 697 Hz, and so
on, throughout the twelve digits which
make up the Touch-Tone pad.

These tones are combined within the
pad itself by various switch points. It is
the job of the decoder to separate the
various tone frequencies on receipt of the
signal. If you don’t thoroughly under-
stand this go back and read it again, as
you must understand how the ten
Touch-Tone digits are made up of com-
binations of 7 tones. Also note that for
explanation purposes, each tone is as-
signed a letter from A thru G. These
letters that | have assigned to the various
tones will be used for the balance of this
discussion.

To use the Touch-Tone system, these
tones must be decoded, changed into a dc
voltage and combined in an AND gate
which will form digits. Then, two of the
digits are combined and used to close a
relay. What you do with this relay closure
is up to you. It may be used to shut down
your repeater, disconnect the speaker of
your base station, turn on your porch
lights, start the coffee perking or what-
ever your imagination can conjure up.

There are many circuits that can be
used to decode tones and cause a relay to
open or close. One of the newest circuits
is the phase-locked loop (PLL). This
circuit was tried in many different con-
figurations but its primary fault is that it
will accept tones that are not on the
exact tone frequency. Of course, this is
an asset in some applications other than
Touch-Tone decoders. The broad fre-
quency response of the PLL can also
cause problems if the repeater users use a
Touch-Tone autopatch system — can you
think of a better way to make the
telephone company unhappy than to
send a batch of off-frequency tones over
their lines?

Other circuits using transistor decoders
don’t work too well as Touch-Tone de-

coders because of the inherent low im-
pedance of a transistor, necessitating quite
tight coupling of the tuned circuit which
lowers the Q of the circuit.

The circuit shown in fig. 2 uses the
high impedance of the field-effect transis-
tor. This permits the use of very small
coupling capacitors {.01 uF). The result-
ing Q of the circuit is sufficiently high to
assure that the tones are on frequency.
The high circuit Q also prevents acci-
dental functions from occuring due to
noise or excessive audio on the repeater.

A 8 C
1209 Hz 1336 Hz 1477 Hz

| 2 3

697 Hr

4 5 6 770 Hz

7 8 9 85! Hz

x | o | # |8

94/ Hz

fig. 1. Twelve-button Touch-Tone pad showing
tone frequencies and letter designations used
for the purpose of this article.

the circuit

Now, let’s get down to the nitty gritty
of the circuit and see just what happens
when the decoder sees a batch of frequen-
cies coming in the front door. First of all,
all frequencies are passed through po-
tentiometer R1, which operates as a
signal level control, and then fed to
potentiometers R2, R3, R4 and Rb.
These 2.2-meg variables are also used as
level controls, but only for the particular
frequency of the circuit which they are
in. When this multitude of frequencies
reaches the 88-mH coil L1, and tuning
capacitors C5 and C6 all except the
selected frequency are passed straight to
ground. The selected frequency is con-
trolled by the tuning of L1, C5 and C6,
which will be explained later. This fre-
quency is tone A or 1209 Hz and is fed to
the gate of Q1.
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INPUT

Ri
2.2™M

+i18v

s

Q2
2N5457

a4
MPS6512

Q3
MPSE512

Q7
MPSES512

T Ds2

+i8v

fig. 2. Schematic of the Touch-Tone decoder. Relays K1 and K2 are latching relays such as the
Potter & Brumfield FLL11D or those available from Circuit Board Specialists.* Capacitors marked
with an asterisk are selected for the exact frequency of the desired Touch-Tone tones.

The fet is merely an ac amplifier which
boosts the signal up to levels that are
easier to work with. The amplified ac
signal is rectified by CR1 and CR2,
filtered by C22 and is seen on the gate of
Q2 as a negative dc voltage. Fet Q2 is
connected as a dc amplifier. Therefore,
any small change of voltage on the gate
will pinch-off the fet which normally
conducts the voitage on the drain to
ground through dropping resistor R16.

When pinch-off occurs, Q2 ceases con-
duction and the drain immediately goes
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positive. This meets one of the require-
ments of the AND gate made up of CR5
and CR8. Now, go back a little and
assume that at the same time tone A was
being decoded, tone G was being decoded
in the same manner by Q2 and Q4. In this
case there would be an immediate rise in

*Etched, drilled, silver-plated printed-circuit
boards are available from Circuit Board Special-
ists, P.O. Box 969, Pueblo, Colorado 81002,
$8.50. Relays, latching type, surplus and guar-
anteed are $2.00,



voltage at the cathode of CR8. This meets
the second requirement of the AND gate,
allowing the voltage at the junction of
R17 and CR23 to go to a positive level.
This positive voltage passes through CR23
and is impressed upon the base of Q14

"z

24 vac CR26
VAC

300 mA HEPITS

)

fig. 4. Power supply for the Touch-Tone decoder.

Shack) or equivaient.

and is stored there by capacitor C34 just
long enough to keep transistor Q14
turned on.

Although this all happens when you
depress one digit on the Touch-Tone pad,
the relay still has not been picked up. To
do this you must depress another button
and decode two more tones. Let’s assume
that you depressed the digit 7 (tone A
and tone F). Tone A would meet one of
the requirements of the gate at diode
CR4 while tone F would meet the other
requirement at diode CR20, providing a
positive volitage at the junction of R21
and R47 which is fed to the base of
transistor Q12.

Transistor Q12 will turn on heavily
and, in effect, ground the emitter of Q14.

< R44
2 oo TIOR T2

+

ggg F p: c3i
B <
< | pF
/7L

fig. 3. Time-out timer for the Touch-Tone
decoder. Resistor R31 is selected for the
desired time; value shown Is for about 3
minutes.

This passes all the current in the relay coil
to ground, closing the contacts and per-
forming the function. Since relay K1 isa
latching relay, it is not necessary to hold
it closed. Once latched, the relay stays
closed until another signal releases it. This

+24v

Q9
HEP243

*+l .c38 R43

1500 30k
WF

Transformer T1 is an Archer 273-1386 (Radio

is done in much the same manner as the
initial closure. Through different de-
coding tones a voltage is imposed on the
base of Q13 and stored in capacitor C33.
This voltage turns on transistor Q12
again, thereby energizing the off coil or
relay K1, restoring the relay and the
function back to normal.

time-out timer

Suppose that the function which you
wanted to perform with your decoder
required a time-out timer, such as 3
minutes for an autopatch hookup. This is
done very easily and inexpensively by
unijunction transistor Q10 in fig. 3. When
relay K1 closes a voltage on one set of the
contactsitturnson PL1, letting you know
that it all worked. This voltage is also fed
through point T of the relay to point T of
Q10. This voltage is dropped through
resistor R31 and allowed to gradually
build up across capacitor C30. At a
certain predetermined level or time lapse
transistor Q10 goes into conduction,
turning on Q11 for a split second and
energizing the off coil of relay K1 there-
by timing out the function. Diode CR21
is used for a fast bleed off of C30 so that
the timer will be ready for the next time
function.

ham radio
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matching

Bill Johnson, W6MUR, Box 803, Ben Lomond, California 95005 IR

With the sun spot cycle going down there
will be greater interest in 40, 80 and 160
meters for DX work in the next few
years, bands where rotary beams are
difficult if not impracticable. Wire anten-
nas still have their place, and it is desir-
able, if possible, to build antennas that
will have reasonable directional character-
istics on at least two bands. For example,
the familiar dipole fed with open-wire
line operates as two half-waves in phase
on the second harmonic and exhibits
slight gain in the broadside direction. The
popular W8JK array can also be operated
on two harmonically-related bands.

The principal problem with the stan-
dard arrangement is that the center im-
pedance of such an antenna at the har-
monic becomes quite high, on the order
of several thousand ohms, and the band-
width also narrows; that is, the reactance
and resistance change is quite large
around resonance. Thus, there is a very
high vswr on the open-wire line. While
high vswr does not result in appreciable
loss on a good open-wire line, it does lead
to problems in maintaining good balance
to ground and in minimizing radiation
from the transmission line itself.

High vswr also complicates the anten-
na tuner in going from one band to
another; depending on the length of
feeder, it may be necessary to switch



from series tuning on one band to paraliel
tuning on the other, and band changing
becomes complicated. Then, there is the
matter of the high voltages and currents
along the mismatched line. Even a 600-
ohm flat line at maximum power will
have about 600 to 700 volts rms of rf
across it; when the vswr is high this
voltage will be appropriately higher. High

probfem hasn’t been treated in the vari-
ous antenna handbooks where stub
matching for only one frequency is dis-
cussed.!

The analytical approach to this prob-
lem can get pretty complicated, and in
fact, intractable unless it is done in the
right way. The solution lies in using the
familiar transmission-line equations in ad-

A 6. Zom
Yin—e EE pz, Yin—e RmiE Xin
o1 f'o SN—
A
Zom _ Yin = Gp + B G = Zom B Zom
Zin in In in in Rin in Xin
1+ (tan )2 p2-1
Gin=p m Bjp=tan 5——F55" )
n P2 + (tan )2 n p2 + (tan 0)2
2p1 sinf (012 - 1)
atft  Gipy = atf Bjp1 = (4)
M s0 21+ 02+ 1y & L™ cos (012~ 1)+ (012 + 1)
i in ) (cos 0)(02 ~ 1
at2f Gyp = (5) at2f Binp = (sin 0)(;"5 ;(pg ) )
(<:059)2 (p22~1)+1 (cosU)s (P2~ 1)+ 1
R1 R2
where 01 = —— and = =
Zom Pa Zom

fig. 1. Basic relationships of open-stub impedance matching at two frequencies, f and 2f.

voltages and currents along a transmission
line can cause problems in coupling into
other lines {such as telephone lines and tv
lead-ins) and in arcing to nearby objects.
In short, a low vswr is very desirable, even
on an open-wire transmission line.

stub matching

It is possible, using stubs and matching
sections, to design an antenna that can be
operated on two bands, say 80 and 40 or
160 and 80, so that a reasonable match
will be achieved to a specified open-wire
line without switching. This particular

mittance, rather than impedance form,
and further, in using half-angle rather
than double-angle formulas when going
between bands. That is, the electrical
length of the matching section and stub is
defined at 8 at the harmonic frequency,
say 7 MHz, and the corresponding tength
at the fundamental, 3.5 MHz in this case,
becomes 6/2.

Fig. 1 gives the basic relationships, the
input admittance of a lossless transmis-
sion line having characteristic impedance
Z, and length 0. In stub matching, the
stub (whether shorted or open) is con-
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Using the appropriate trigonometric iden-
MAIN LINE tities, eq. 3 through eq. 6 in fig. 1 may be
otk derived from eq. 1 and eq. 2. These are

Mo g TN the basic relationships for two-band
L oz, matching. There are four unknowns,
b3 s
e (ANTENNA) Zom. the characteristic impedance of the

matching section, Z,,, the characteristic
impedance of the stub, 8 ,,, the electrical
65, 204 length of the matching section (# = 8 ),
and 0, the electrical length of the stub.
Resistance R1 has previously been
specified as the antenna resistance at
frequency f. R2 is the antenna resistance
at 2f. When the reactance has been tuned
nected a distance, 8, back from the load out by the stub, the resistance R is equal
or from a known minimum or maximum to
in the standing wave of the unmatched
line. The reactance of the stub is made
equal and opposite to the input reactance
of the matching section at that point. Rp(21)
For two-band matching the problem is
MATCHING SECTION
depicted in fig. 2. The problem is to find ©-6m. Zom ar 2r —

fig. 2. The matching problem.

R,
N £
cos. 8 VE; FOR =1

Ry

a matching section and stub such that the Zom ™ g \/%—coszg
input impedance with the stub connect-
ed, at the point of connection, is resistive

OPEN STUB

and equal to Z, = R of the main
transmission line on each of the two XM}
bands. To do this, you must aiso know

the antenna impedance at both frequen-

Oy, Zo9 AT 21
cos e, R-F
¥ |R,C0S @ +R,COS 26

63 e\[_R
Zog Iom(TAN ZTan 2 =]

cies. This is assumed to be resistive, fig. 4. Generalized Johnson match for two
justified on the basis that the antenna will bands where R2, the antenna impedance on
be pruned to resonant length or at least the higher frequency band, is much greater

than R1, the antenna impedance on the

carefully calculated. lower band, the usual case.

Resistance R1 is defined as the anten-
na resistance at frequency f, and R2 as
the antenna resistance at frequency 2f.

R = Zom = Zom
Ginz  Ginz
B0 Where R is the desired match to the main
(27) .. . .
2 transmission line impedance, Z,, as
§-60°(21) 0. A /6 AT 21 shown in ﬁg_ 2.

special case

Before proceeding to the general case,
a most interesting special case is where

MAJIN LINE OPEN STUB) 1 1
R, + R, Qg v 120" (2¢ A3
2, 1772 *arar ¢ p1=p—=p or20m=\/R1R2
N 3RI#R2 . 2 .
Zos*VRFz \ 5.2, ] For this case eq. 3 is set equal to eq. 5 to
fig. 3. Simplitied Johnson match for two.  Provide the following simple quadratic
frequency antenna impedance matching. expression
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fig. 5. Electrical length of the matching section, Bm, and the stub, 05, at frequency 2f where R2 is

much greater than R1.

2C2+C-1=(2C- 1) (C+ 1)
C=%orC=-1
where C = cos 8

For this special case & = 60° or 180° at
2f. The latter case is the familiar quarter-

wave section at f, half-wave section at 2f.
The input impedance at points A-A in fig.
1 is simply R2 at both frequencies. The
problem here is that R2 is usually high, so
the main line impedance to match it is
unreasonably high. The other case, § =

5
1.4
12
!
Lo —
3 Lt o |t
\E P e -4}t L /‘/
o /
N 0s 4// gy . |t Lt
I — | == r
L //J - |1 L
L
06 T //'/‘ 10t /// L
. — 2 —
— —-— —
0e = - r— .25 |t
- —
Lt
i
0.2
o] o1 0.2 0.3 ce 05

R/RZ

fig. 6. Characteristic impedance of the matching section, Z4,, where R2 is much greater than R1.
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60° at 2f, is much more useful. For this
case the result is
3R; + Rz
R= B E—
To tune out the reactance in this § = 60°
case requires an open stub exactly 120°
long at 2f with a characteristic impedance
of

(7)

x 80 + 2000

2000 - 80 = 467 ohms

z,. = 400(3
0, = 60° at 2f (1/6 wavelength)

0, = 120° at 2f (1/3 wavelength)

You would have a perfect match for a
560-ohm line on both frequencies f and

'8 R/R, .2
~d 2
Ry (1}
Rp(2r)
R/R*3 3
el
- 4
o e
10
L] [ -
et .6 1
—
et
ve 1 | _l—8
. =5
— | =8 || w0
=f0
I Abmes
e L1 |t 15
0.6 —
- — =I5 ———
e} W
fore] e
- 25
=1 B t—1"]
0al—= et 25 "1 130
) N et
e s SR SRUR R oy 30
—
0.2
o ot 0.2 a.3 04 05
R/Ry

fig. 7. Characteristic impedance of the stub, Z,;, where R2 is much greater than R1.

3R; +R
Zos= V RiRy gt (8)

The simplified Johnson Match is shown in
fig. 3. Note that the main line character-
istic impedance Z, = R is not arbitrary in
this case because the quantity Z,,, has
been specified rather than treated as an
unknown.

As an example, suppose you had an
antenna such that R1 = 80 ohms and R2
= 2000 ohms. Then

_3x80+2000
4

Zom =V 80x 2000 =400 ochms
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R = 560 ohms

2f by connecting the two 400-ohm and
467-ohm lines as shown in fig. 3.

general case

In the special case just considered, you
do not have an arbitrary choice of main
line characteristic impedance, at least if
you want a perfect match. R2 may be
considerably higher than the 2000 ohms
assumed in the above example, and thus,
R may still be unreasonably high, In the
general case you first use eq. 3 and 5 to
find Zom and Cos @ (0 and 8, are used
interchangeably here). Then, eq. 4 and 6
are used together with the stub reactance
formula to find 8 and Z,s. The result,



when R2 is much larger than R1, the
usual case, is given in fig. 4 as the
generalized Johnson Match.

To simplify finding the required
lengths and characteristic impedances of
the line sections, figs. 5, 6 and 7 have
been prepared using the approximate
formulas given in fig. 4 which are valid
when R2 is much larger than R1. In fig. 5
are given the electrical lengths of the

CONVENTIONAL

PULLEY SYSTEM \

o

90' 460a LINE

®/ ‘\‘INSULATED

MOTOR COUPLING

fig. 8. Two-band 3.5- and 7.0-MHz antenna
system used at WEMUR incorporates the stub
matching system described in the text.

matching section and stub in degrees at
the harmonic frequency 2f. In fig. 6 is the
Z,m family giving the required character-
istic impedance of the matching section,
and in fig. 7 is the Z,5 family giving the
required characteristic impedance of the
open stub.

As an example in using these curves,
assume an antenna where R2 = 4000
ohms at 2f and R1 = 60 ohms at f. Also
assume you want matching on both fre-
guencies to a 600-ohm line, R = 600.
Then, compute R/R2 = 0.15 and R/R1 =
10 and enter the curves to find

from fig. 5, at R/R2 =.15 and R/R1 =
10,6, =67.2°,0, = 111° at 2f;

from fig. 6 find Zom/R = 0.55 and
compute Z,,, as 600 x .65 = 330
ohms; and

from fig. 7 find Zo,s/R = 0.59 and
compute Z,¢ as 600 x .59 = 355 ohms.

antenna input resistance

An excellent, if somewhat obscure,
source for accurate information on the
center reactance and resistance of anten-
nas in the vicinity of resonance is given in
reference 2. This excellent book, by the
way, aiso has sufficient information in
graphical form to enabie you to design a
very good three-element parasitic beam
for either best front-to-back ratio or for
maximum forward gain (the two do not
coincide) without guesswork as to the
lengths of driven element, reflector and
director. On pages 20 through 25 of this
reference will be found some curves
giving the center impedance of ‘‘nearly
haif-wave” and ‘‘nearly full-wave’” cen-
ter-fed antennas for various conductor
thickness. Additionally, the effects of
spaced multiple wires are also given.

The effect of ground must also be
considered in estimating antenna resist-
ance. With city-lot installations and low
heights, this can get pretty indefinite, but
if the antenna is reasonably in the clear,
curves such as those given by Kraus® can
be used. It is noted, for example, that the
half-wave antenna, when 0.34 wavelength
high, has a resistance not of 73 ohms as in
free space, but close to 100 ohms. When
the half-wave antenna is low, say 0.1
wavelength high, the resistance drops to
something like 23 ohms.

test results

The antenna shown in fig. 8 and 9 has
been installed and tested at WGMUR for
over two months with excellent results
when this article was written. The anten-
na resistances were estimated for the
multiple-wire arrangement at 88 ohms at
3.5 MHz and 2440 ohms at 7.0 MHz, and
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the matching section and stub were pro-
portioned accordingly. The antenna tuner
is a simple parallel-resonant circuit having
an edge-wound ribbon coil (surplus) of 20
turns, 4% inches in diameter, 8-inches
long (about 18 microhenries), tuned by a
250 pF vacuum-variable capacitor driven
through an isulated coupling by a reversi-
ble gear motor turning a few rpm. The

worked. The antenna proved itself in the
pile-ups for ZD3Z, 9L1GG and 5T5CJ, alt
worked through eastern-U.S. QRM on 3.6
MHz. Both VU and UL7 have been
worked with this antenna on 7-MHz CW,
via the long path around sundown.

The main objective of achieving a good
match on both bands to the open-wire
feedline without excessive switching has

&7'-3"

//_[/J

fig. 9. Construction details of the 3.5- and
7.0-MHz antenna used at W6MUR.

antenna was tapped on to the coil and a
fixed link constructed of three turns of
number-10 wire inside the coil, to which
was connected the 50-ohm coax. The
same coil was used on both 3.5 and 7
MHz, with the capacitor tapped down on
the coil for 7 MHz by means of an
antenna switching relay.

Using a grid-dipper signal source and
an antenna impedance bridge looking into
the link, the points where the antenna
feedline was tapped on to the coil were
varied until, at resonance, the bridge read
50 ohms at both frequencies. This work-
ed out to be 3 turns between the feeders.
The vswr measured into the coaxial line
at the transmitter is 1.05:1 at 3500 kHz,
1.6:1 at 3800 kHz, 1.5:1 at 7000 kHz,
and 1.9:1 at 7250 kHz. In tuning, once
the tuner is very near resonance, you
simply watch the reflected power as the
motor is energized, and set the variable
capacitor for a minimum reading.

This antenna, at 100-feet high, has
proved remarkably good for DX work in
the preferred direction, which is toward

" Asia and South America. In the CQ DX
contest, November, 1972, on 3.5 MHz 34
countries, 19 zones and 172 stations were
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KNOT

WRAPPED & SOLDERED
WITH TORCH

been realized. It is hoped that the ap-
proach presented here will be useful to
others wanting two-band antennas, even
if they don’t happen to have 135-foot
redwood trees to tie them to!
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HW-202 SPECIFICATIONS —RECEIVER —Sensitivity: 2 dB
SINAD* (or 15 dB of quieting) at .5uv or less. Squeich
threshold: 3uv or less. Audio output: 2 W at less than 10%
total harmonic distortion (THD). Operating frequency sta-
bility:Better than *.0015%. Image rejection: Greater than
55 dB. Spurious rejection: Greater than 60 dB, IF rejection:
Greater than 75 dB. First IF frequency: 10.7 MHz =2 kHz.
Second IF frequency: 455 kHz (adjustable). Receiver band-
width: 22 kHz nominal. De-emphasis: —6 dB per octave
from 300 to 3000 Hz nominal. Modulation acceptance: 7.5
kHz minimum. TRANSMITTER — Power output: 10 watts
minimum. Spurious output: Below —45 dB from carrier.
Stabllity: Better than =*.0015%. Oscillator frequency: 6
MHz, approximately. Multiplier factor: X 24. Modulation:
Phase, adjustable 0-7.5 kHz, with instantaneous limiting.
Duty cycle: 100% with oo VSWR. High VSWR shuldown:
None. GENERAL — Speaker impedance: 4 ohms. Operat-
ing frequency range: 143.9 to 148.3 MHz. Current con-
sumption: Receiver (squelched): Less than 200 mA. Trans-
mitter: Less than 2.2 amperes. Operaling temperture
range: —10° to 122° F (—30° to + 50° C). Operating voit-
age range: 12.6 to 16.0 VDC (13.8 VDC nominal). Dimen-
sions: 2%"” H x 8%" W x 97%"” D.

*SINAD = Signal + noise + distortion

Noise + distortion

... and here’s 40 watts out for your 10 watts in

The Heathkit HA-202 2-Meter Amplifier works with any 2-meter exciter
delivering 5-15 watts while pulling a meager 7 amps from any 12 VDC
system. No additional power supplies are required. All solid-state com-
ponents mount on a single circuit board for easy two-evening assembly.
Manual shows exact alignment procedures using a VOM or VTVM. Con-

necting cable and antenna cable are included.

Kit HA-202, 4 1b8, . ... covvivnssiossisnanasens

HA-202 SPECIFICATIONS — Frequency range: 143-149 MHz.

New Heathkit
2-meter Transceiver
ONLY $179°95"

It's an all solid-state design that you can build
and completely align without special instru-
ments. And this compact little beauty gives you
36 channel capability with independent push-
button selection of 6 transmit and 6 receive
crystals. 10 watts minimum output into an infin-
ite VSWR without failure, And for the ultimate
in convenience there's the optional tone burst
encoder for front panel selection of four pre-
settable tones. The HW-202 kit includes two
crystals for set-up and alignment and simplex
operation on 146.94; push-to-talk mike; 12-volt
hook-up cable; heavy duty clips for use with
temporary battery; antenna coax jack; gimbal
bracket, and mobile mounting plate.

Kit HW-202, 11 Ibs., mailable .................. 179.95*
Kit HWA-202-2, Tone Burst Encoder, 1 1b. ........ 24.95*
Kit HWA-202-1, AC Power Supply, 7 Ibs. ......... 29.95*
Kit HWA-202-3, Mobile 2-Meter Antenna, 2 Ibs. ....17.95*%
Kit HWA-202-4, Fixed Station 2-Meter

ABANE, 4 TBR. ... .ovomnsoosssersnnsensnesrsns 15.95*

............. 69.95*
Power output: 20W @ 5 W

in, 30W @ 7.5W in, 40W @ 10 W in, 50W @ 15 W in. Power input (rf drive): 5 lo 15W.

Input/output Ilnpodlnu 50 ohms, nominal. Input VSWR: 1

max. Power supply requirements:

12 to 16 VDC, 7 amps max. Operating temperature

.5:1 max. Load VSWR: 3:1

$69Q95"

range: —30° F, to +140° F. Dimensions: 3" H x 4% " W x 5%2" D.
... then there’s this perfect 2-meter tune-up tool
- The Heathkit VHF/SWR Bridge tests transmitter output in power ranges of 1 to

25 watts and 10 to 250 watts = 10% of full scale. 50 ohm nominal impedance
permits placement in transmission line permanently with little or no loss. Built-
in SWR bridge for tuning 2-meter antenna for proper match, has less than
10-watt sensitivity.

I HMZT02, G IDE. . oo muammimme vare s 5 e S0 s em s wisia /e s eioe 29.95*
HM-2102 SPECIFICATIONS — Frequency range: 50 MHz to 160 MHz. Wattmeter accuracy: =10%
of full-scale reading.* Power capablility: To 250 W. SWR sensitivity: less than 10 W. Impedance:

50 ohms nominal. SWR bridge: Continuous to 250 W. Connectors: UHF type S0-239. Dimen-
sions: 5%"” W, 54, H and 6%" D, assembled as one unit.

52995* *Using a 50 22 noninductive load.
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Anaheim, EI Cerrito, Los Angeles, Pomona, Redwood City, San
Diego (La Mesa), Woodland Hills; COLO.: Denver; CONN.:
Hartford (Avon); FLA.: Miami (Hialeah); GA.: Atlanta; ILL.:
Chicago, Downers Grove; IND.: Indianapolis; KANSAS: Kansas

HEATH COMPANY, Dept. 122-10
Benton Harbor, Michigan 49022
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simple and
accurate

rf power meter

A useful device
for measuring
transmitter

power output

26 [l october 1973

Adrian Weiss, KBEEG, 213 Forest, Vermillion, South Dakota 57069

The increasing popularity of QRP opera-
tion has had one beneficial effect on
amateur radio — an increased awareness
of the importance of output power versus
input power as a measure of performance.
It has been generally accepted practice to
state the performance of a given circuit in
terms of input power capability, but we
have long known that input power is no
criteria for judging the important aspect
of performance; i.e., what the circuit can
deliver to the antenna. Our continued use
of this archaic approach is perhaps due to
the odd FCC practice of defining amateur
service power limits in terms of input,
while most other services are defined in
terms of effective radiated power.

efficiency

Whatever the cause, a rather unscien-
tific practice has occurred, namely the
rule of thumb assumption that a given
circuit will put out roughly 50% of the
input power. But such an assumption is in
defiance of all known principles of scien-
tific methodology. One simply cannot
assume that the efficiency of a given
circuit is 50%. In fact, the theoretical
ideal of a 60% efficiency factor may be



achieved in practice in some circuits, but
more likely the efficiency achieved will
be considerably below that level. Mea-
surements | have made over the years
have revealed that some commercially
produced “novice’’ kit transmitters hard-
ly came out above 25% efficiency, and
some were as low as 10%! These results
have been corroborated by other experi-
menters. The lesson here, then, is that
input power is no index of what really
matters — power delivered to the anten-
na.

power output meter

Numerous devices for measuring pow-
er output have appeared in the literature.
The circuit of fig. 1 consists of two parts.
First, a dummy load constructed of non-
inductive, carbon composition resistors is
designed for a certain level of power
dissipation. Secondly, a sensitive metering
circuit samples the peak rf voltage devel-
oped across the dummy load through
CR1. That voltage is measured through a
series dropping resistor on a 200uA
meter. The data is plotted to show pA
versus watts. The formula of fig. 1 is used
to convert the voltage developed to
average power. Accuracy of a high order
can be achieved by close attention to
accurate measurements of the calibrating
voltage, the actual resistance of the dum-

Author Weiss' opening remarks are well put.
Tuning across the ham bands, one often hears
remarks such as, “The power here is X watts
into an X antenna up X feet.”” If the power is
stated as 1 kW, for example, the fellow on the
receiving end might well raise his eyebrows, if
the power is stated as dc input {which is often
the case), the fellow making the statement is
either {a) exceeding the legal power limit for
amateur service, {b) his rig is 100% efficient, (c)
he’s expressing wishful thinking, or (d) he really
doesn’t understand the difference between in-
put and output power.

True output power is difficult to measure in
a radio transmitter, especially if high power is
used. This article will permit the measurement
of output power with reasonable accuracy for
rigs of moderate power. ed:tor

my load, and the use of a high-quality
microammeter.

construction

The photos illustrate the final con-
structional approach used in this output
meter, which is designed for about 60
watts continuous, and perhaps double
that for intermittent service. During ex-
perimentation, it was discovered that
with power levels above a few hundred

CALIBRATION
POINT
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y—> 22 pH  150K-I0W LEVEL
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fig. 1. Output power meter schematic. Do
not attempt to use a voltmeter at M1,
Voltmeters exhibit an impedance which will
distort the load seen by the transmitter at
the input port at rf, resuiting in inaccurate
readings due to high swr. However, a high-
impedance input meter such as a vtvm may
be used instead of the meter shown.

milliwatts, a sufficiently intense rf field
was generated, which upset the meter
indication accuracy. Hence, a shield was
inserted between the meter and the dum-
my load compartments. Next, it was
found that the lead from the rectifying
diode provided an rf path to the meter. A
small, low-resistance 22 uH rf choke was
installed in the lead and positioned half-
way through the shield. This eliminated
the last traces of rf feedthrough.

If the spirit of this approach is follow-
ed — shielding and filtering for rf — an
accurate indicating meter will result.

dummy load

The dummy load should be designed
for the power levels to be measured. In
the meter shown, the dummy load is
constructed from 21 two-watt, 1000-ohm
resistors in parallel. This load will allow
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for about 60 watts continuous duty,
provided that at least 1/8-inch clearance
around each resistor is allowed, and venti-
lating holes are drilled above and below
the load. For power levels under 4 watts,
three 180-ohm, two-watt resistors may be
paralleled. Whatever setup is devised for
the dummy load, an accurate measure-
ment of the resulting actual resistance is
necessary to determine the quantity R

—_—

e CALIBRATION
S025M POINT (FIG. 1)

7

VOLTMETER TO MEASURE
VOLTAGE AT CALIBRATION
POINT.

fig. 2. Suggested power supply.

shown in the formula. The dummy load
resistors are sandwiched between two
sheets of PC board. The lead from one
resistor at the center of the board is left
about 1/2-inch long, so that it may be
inserted directly into the center con-
ductor of the coax receptacle. The
ground side of the load is connected to
the receptacle outer shield by two no. 18
wires, which pass through both PC boards
and go directly to the receptacle.

Even though the dummy load shown
in the photo is approximately 3 x 2-5/8
inches, reactance is negligible. When fed
through an odd length piece of coax, the
swr is not above 1.05:1.

calibration

As noted above, meter accuracy de-
pends upon care in calibration and using a
high-quality meter. The best method of
calibration is at dc using a variable-voltage
power supply. If no such power supply is
available, a suitable substitute is shown in
fig. 2, and consists of four 9-volt transis-
tor batteries in series to provide approxi-
mately 37.5 volts. This supply will cali-
brate up to about 14 watts. In calibrating,
the voltage drop across CR1, the rf
choke, and the dropping resistor is auto-
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matically accounted for by connecting
the calibrating voltage source to the
dummy-load side of CR1 — disconnect
CR1 from the load first, of course!

Our objective in calibration is to plot
the reading in microamps against the
voltage at the calibration point (fig. 1).
The series dropping resistor value can
be determined by experimentation. With
the meter used here, a 100k resistor
provided just over full-scale meter deflec-
tion at 10 watts; a 150k resistor at 5
watts. Table 1 lists the calibration points
in the meter shown, and the formula used
to calculate the voltage versus watts at
chosen power levels. Once the complete
number of power levels has been cali-
brated against microamp readings, the
accuracy can be cross checked by at-
tempting to reset the calibrating voltage
to given levels by using the newly cali-
brated microammeter. Results will give
you a practical idea of what to expect in
the way of accuracy. With care, at least
+5% should be easily achieved. Remem-
ber we are ultimately dealing in terms of
signal levels, where 1 dB is the lowest
possible noticeable difference in signal
strength. Accuracy of £15% is acceptable
in these terms.

other applications

The instrument is quite simple and is a
valuable addition to any station. Its uses
go beyond simple power output measure-

Inside view. Dummy load, coax receptacle and
shield. CR1 is to the right of the dummy load
PC board. C1 is partially obscured at the rear of
the load. Meter and series dropping resistor are
at left.



ment. It can be used to calibrate the
popular Breune type in-line power output
meter, such as was described by DeMaw.!
Also, it can be used to measure the
output of an exciter to determine exactly
how much attenuation is needed to pro-
vide proper excitation to a linear. For the
QRPP operator, such a device is absolute-
ly essential. For the QRO gang, it can
provide a much needed moment of truth

table 1. Calibration points calculated from
formula of fig. 1 transposed to solve for Vz,
i.e.: V=4Pg x 2R (102 ohms)

Pg (watts) V (volts) MA (my meter)
10 31.93 203
9 30.02 194
8 28.50 185
7 26.74 169
6 24.7 158
5 22.5 145
4 20.17 129
3 17.56 113
2 14.28 93
1 10.99 67
0.9 9.58 63
0.8 9.03 59
0.7 8.44 55
0.6 7.82 51
0.5 7.14 48
0.4 6.38 43
0.3 5.53 38
0.2 4.51 30
0.1 3.19 22
0.075 2.76 17
0.05 2.25 14
0.025 1.59 10
0.01 1.01 5

when connected to the pride and joy
that's supposed to be putting out (as-
suming 50% efficiency, that is) 90 watts.
The device requires such little time and
effort to construct and calibrate, there is
little reason why any station should be
without it. It provides an indication of
the only significant performance factor in
the transmitting system — the amount of
power the transmitter can deliver to the
antenna.

reference
1. Doug MeMaw, “In-Line RF Power Meter-
ing,” QST, December, 1969, page 11; “The
QRP 80-40 CW Transmitter,” QST, June, 1969,
page 16.
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KV.G. MM.
J-BEAM

The current international financial
crisis and its unsteadying effect on
the value of the U. S. Dollar make it
impossible to quote prices on our pro-
ducts at press time.

Please write (or use Check-Off) to
obtain current prices on the items you
need.
L]
KVG CRYSTAL FILTERS

XF-9A SSB TX 5 POLE 2-5 kHz

XF-9B SSB RX 8 POLE 2-4 kHz

XF-9M CW RX 4 POLE 0-5 kHz

XF 900 SERIES CRYSTALS

XF 107-B 8-POLE FM 16 kHz

XF 107-SO4 4-POLE FM 14 kHz

MM RECEIVING CONVERTERS

MMc 50

MMc 144
MMc 220
MMc 432
MMc 1296

28 - 32 I. F.
LOW NOISE
DIE-CAST BOX

MM VARACTOR TRIPLERS
MMV 432 144 > 432
ALSO 148 ->» 444

MMv 1296 432 > 1296

J-BEAM AERIALS

70/MBM46 420 — 460
46 ELEMENT BEAM

GAIN REF DIPOLE 17.3 dB
STACKING KITS AVAILABLE.

o SPECTRUM
INTERNATIONAL

BOX 1084 CONCORD
MASSACHUSETTS 01742
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circuit
improvements
for the

advanced frequency scaler

Several advanced
circuit improvements
for the vhf
divide-by-ten
frequency scaler
previously described

in ham radio

30 october 1973

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

This is a follow-up to the divide-by-ten
frequency scaler described in the Septem-
ber, 1972, issue of ham radio.l That
article was originally prepared in late
1971 when the Fairchild 95H90 IC was
relatively new, and experience with it,
ham-wise, was quite new indeed. More
than a year's experience with the 95H90
is now behind us, so a later iook seems
appropriate.

To the serious experimenter, the
original article presented no real problems
and many letters | received indicated that
the device was a worthwhile project and
performed as described. Others, being
perhaps less knowledgeable, have had
some difficulties. Drawing upon the ex-
perience of Be/mont Spectrum Research
in its commercial manufacture of scalers,
and its experience wtih a great many ICs,
as well as letters from users, indicates that
attention to the following points should
greatly assist in smoothing out difficulties
and in making your scaler a truly useful
device.

power supply

Experience has shown that most
95H90s have optimized at between 4.75
and 4.85 volts. This means that the power
supply should provide this voltage to the
IC. Accordingly, and this is done in the



commercial version, a different power
supply is now recommended for new
construction (see fig. 1). This circuit is
much more simple than the original and
can easily be optimized. The circuit used
Fairchild’s 7805 voltage regulator IC
(National's LLM309 is equally suitable)
which is rated at 5.0 volts output. These
regulators may vary slightly from the
“typical’’ 5.0-volt rating specified on the
data sheets, so measure their output
voltage. When using them, shoot for 4.85

017 VAt

fig. 1. Recommended power supply for the
95H90 frequency-scaler IC. The supply voitage
is connected to pins 4 and 5 of the 95H90. If
the voltage is greater than 4.75 to 4.85 volts,
install resistor R1 (2.7 to 3.9 ohms) and adjust
value, as required.

volts at pins 4 and 5 of the 95H90 by
inserting, if necessary, a 2.7- to 3.9-ohm
resistor in series {R1 in fig. 1).

frequency limit

Experience with many manufactured
scalers has shown that all 95H90s are far
from being identical as far as their upper
frequency limits are concerned. Some will
go to 325 MHz, many will go to 300
MHz, but some will not go above 260
MHz. They are specified to 220 MHz as a
minimum and to 270 MHz as “‘typical”
by Fairchild.

The reason for the wide upper fre-
quency range found in practice is that
this IC is heat sensitive. That is, a large
temperature rise lowers the upper fre-
quency limit. Hence, the 95H90 should

Rl +475v
O

have a good heat sink if its maximum
possibilities are to be exploited. The
grounding of all unused pins (except pin
14, more on this later) will help. A good
commercially made heat sink is made by
{ERC (their part numbers DC0000808B
and LIC 214A2WCB). You can make
your own heat sink, however, by using a
two-inch square piece of aluminum in
contact with the top of the IC and bolted
to the circuit board.

circuit-board design

A good ground plane is essential in the
frequency scaler. This is why, in the
original article, lines were removed from a
“ground plane”’ copper board rather than
using interconnecting traces. Don’t forget
you are dealing with very high frequen-
cies where miscellaneous circuit paths
may lead to feedback or ground loops
and cause instability. Those builders who
have used ’‘traces’’ have had real prob-
lems and have ended up remaking their
circuit boards.

preamp

If a preamp is used, and one is very
worthwhile (the commercial version uses
two stages), the 95H90 must be adequate-
ly decoupled from the preamp. This is
rather simply accomplished by the 22-
ohm resistor between the 5-volt supply
and the junction of the 180-ohm resistor
and the peaking coil shown in fig. 5 of
the original article. Do not omit this
precaution against feedback or you will
end up with an oscillator, not a preampli-
fier.

low-impedance input

Experience has shown that most
95H90s respond best to a low-impedance
input. This was not so with the prototype
I1Cs | used for the original article. Thus, it
is now recommended that a 68- and
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200-ohm bias divider be used for the
95H90. Also, if you would like a further
refinement (the original was somewhat of
a compromise in order to make it work
for the vast majority of cases) the use of a
threshold control, as shown in fig. 2, may
be more acceptable for your applications.
Try it, you may like it.

—O+4.75 T0 485 VDC

. 5

FLOATING

L{ (—owrpuw

95H90

2,6,7,10,11,
/7712,3)5,16

250
THRESHOLD
CONTROL.

fig. 2. Improved low-impedance input circuit
for the 95H90 IC. The 250-ohm threshold
control is optional but should prove useful for
most applications (see text).

bypassing

Bypassing pins 4 and 5 of the 95H90
(assuming you followed fig. 3B of the
original article) is very important. The
by-pass capacitor should be connected as
close as possible to pins 4 and 5. In other
words, zero lead length!

ground unused pins

Experience has shown that a// unused
pins of the 95H90 with the exception of
pin 14, should be grounded. Thus, if you
use a negative grounded board as in fig.
3B of the original article and use pin 1 as
the input, pins 2 and 16 should be
grounded. Pin 14 should be left floating
(ungrounded). The first few 1Cs | tried
did not require this. However, subsequent
experience has proved the efficacy of the
grounding of pins 2 and 16. Ground
them!

heat dissipation

The 95H90, which dissipates approxi-
mately one-half watt continuously,
should feel only slightly warm to the
touch if operating properly. If it runs hot
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you have something wrong. Check the
voltage at pins 4 and 5. It should not be
over 5.0 volts and preferably, only 4.75
to 4.85 volts. Also, check your output
resistance (with the unit turned off). It
should not be much fess than 800 ohms
at pin 8. If it is less, you undoubtedly
have a circuit error.

base diagrams

Be sure you have not somehow con-
fused top and bottom views of the 95H90
and the 2N5179. A number of builders
have interchanged them, much to their
sorrow. A/lways check a data sheet which
shows the basing diagram. In fact, double
check it.

TTL interface

Unless you are sure that you need a
TTL interface (as shown in fig. 6 of the
original article) omit it. There are present-
ly no known counters which require it. If
you do use it, however, pay no attention
to the V.. and V., markings on fig. 6.
The proper voltage is already taken care
of in the 95H90.

cable termination

In using a scaler with a highly sensitive
high-impedance frequency counter, false
counting can be experienced if the inter-
connecting cable between the scaler and
the counter is not properly terminated at
the counter end of the line. A line
termination consisting of a carbon resis-
tor, equal to the characteristic impedance
of the line, should be connected across
the line at the counter end. This precau-
tion is often overlooked by hams but is
standard practice in industry. Tektronix
makes a fine termination adaptor for use
with 50-ohm coax (their part no.
001-0049-01).

reference
1. F. Everett Emerson, W6PBC, “Advanced
Divide-by-Ten Frequency Scaler,” ham radio,
September, 1972, page 41.
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The most powerful signals under the sun!

550A
The Total Communication System

The Hy-Gain 550A is the complete amateur system. Designed from the ground up to work together lor total per-
formance. Each element is matched to the system. for simple. plug-in expansion of your capabilities

GT-550A Transceiver The matchless heart of the 550A System, No other transceiver can give you this performance
for the price. Operating fixed station or mobile, the GT-550A is guaranteed to have top frequency stability after
warm-up. A graph showing stability during final check-out is included with each unit. 25 KHz calibrator and VOX
optional

Frequency Coverage —3.5-4.0, 7.0-7.5, 14.0-14.5, 21.0-21.5, 28.0-29.0 MHz crystals supplied. Other 10 meter
coverage optional. Power Output— 300 watts PEP (nominal) on S5B. 180 watts on CW and RTTY, into 50 ohm
resistive load

Harmonic and Spurious Radiation — Carrier suppression in excess ol 45 db down, unwanted side bands minus
55 db oscillator feed through and mixer spurious products down 50 db. Second harmonic minus 40 db and
third order distortion in excess of minus 45 db

Noise Level — In excess of 40 db below single tone carrier

Audio Frequency Response — Minus 6 db approximately 300/2400 Hz determined by side band filter

RF Compression Characteristics —Up to 10 db RF compression withou! distortion

Receiver Sensitivity — Better than .5 uv for 10 db S+ N/n ratio

Receiver Selectivity — 2.1 KHz with 1.8 shape factor for SSB or 300 Hz sharp selectivity with optional CW filter
Receiver Spurious Response —Iimage rejection better than 40 db down. Internal spurious below 1 uv equivalent
input

Frequency Calibration —Interpolation to 1 KHz in 5 KHz increments

Frequency Stability —Within 10 Hz dunng any 30 minute warm-up pernod, less than 100 Hz in any 15 minute
warm-up period, not maore than 100 Hz with a plus or minus 10% line voltage varniation

Calibration Accuracy — Interpolation to 1 KHz after calibration

Back Lash — Not more than 50 Hz

Output Impedance — Variable 50 ohms nominal capable of matching up to 2-1 SWR (30-100 Ohms)
Automatic Volume Control - Fast attack. slow release on all receiver modes

Order No. B55 Ham Net $595.00

RF550A contains high accuracy watt meter; calibrated in 400 and 4,000 watt scales; switch for forward or
selected power; swilch to select 5 antennas or dummy load. Order No 857 Ham Net $75.00

RVS550A is a solid state VFO. Function switch selects the remote unit to control Receive-Transceive-Transmit
frequency independently. Order No. B56 Ham Net $95.00

SC550A Speaker Console with headphone jack. AC400 power supply will mount inside. Order No. 858 Ham
Net $29.95

AC400 Power Supply is heavy duty solid state to operale GT-550A at full power, on SSB or CW, and with switch
selection of 115/230 VAC, 50/60 Hz input voltages. Order No. 801 Ham Net $99.95

G-1000 12v D C Mobile power supply with cables. Order No. B02 Ham Net $129.95

HY-GAIN ELECTRONICS CORPORATION

Dept. BK, 8601 Northeast Highway Six, Lincoln, NE 68507
402/434-9151 Telex 48-6424
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improved

half-wave

Circuit details

of an improved
half-wave, choke-input
power supply circuit
that offers

several advantages
over conventional

circuits
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John T. Bailey, 86 Great Hilis Road, Short Hills, New Jersey 07078

rectifier

Suppose you needed a simple power
supply in a hurry that would give you 50
volts dc at, say, 100 mA, well filtered,
with load regulation at least equal to that
of a choke-input filter, and without ex-
cessive peak rectifier currents. You might
say, ‘‘That's not difficult.”” A conven-
tional full-wave center-tap circuit feeding
a choke-input filter would meet these
requirements and the parts should be
available in the junk box.

You start looking for a transformer
with a 120-volt center-tapped secondary
in order to get 50 voits dc at the input to
the filter choke. Or, if you used a bridge
rectifier, you would need a 60-volt un-
tapped secondary. My guess is that you
won’t find either transformer in your
junk box.

half-wave circuit

That being a dead end, let's make it
more difficult. How would you design for
the same requirements without using any
transformer? 1’ll give you a hint. Try a
half-wave rectifier feeding a choke-input
filter. But, you say, “This is never done.
The regulation would be horrible and the
output voltage would be practically un-
predictable.”

One simple diode added in the right
place can fix all that. Simply wire a
diode, reversed polarity connection, from
the choke input to the common line.
That’s all. The load regulation will be
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fig. 1. Power-supply circuits measured to show performance of improved half-wave circuit relative to

other popular rectifier circuits.

equal to that of a full-wave, choke-input
circuit. The output voltage will be one-
half that of a full-wave, choke-input
circuit or 45% of the rms ac input.

What about disadvantages? There must
be some. A minor one is that when the dc
output current must be varied from full
load to a much lower autput current the
minimum load current must be greater
than that for a full-wave choke-input

circuit to prevent the circuit from reach-
ing criticality.

Ripple in the output voltage will be
the same frequency as the supply. Its
magnitude will be more than for the
full-wave, choke-input circuit but much
less than for the conventional half-wave,
capacitar-input circuit. The ripple voltage
waveform will resemble the “‘full sine
wave’' ripple of the full-wave, choke-
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input circuit rather than the “‘triangular”
waveform of the conventional half-wave
circuit,

tests

To delineate the performance of the

measured values on circuits whose com-
ponents are not the ideal components
frequently assumed in textbook analyses.

In these circuits the |, line currents
were measured with a thermocouple mil-
liammeter. The peak line currents were

table 1. Data applicable to the four rectifier circuits shown in fig. 1.

half-wave full-wave improved half-wave
capacitor input choke-input half-wave choke-input

Ripple voltage, rms

at full load 9.6 .33 1.2 1.9

at 50% full toad 5.5 .31 1.1 1.2

at 20% full load 2,7 .30 1.0 7
Internal resistance, ohms

at full load 250 66 66 1,100

at 50% full load 300 66 66 1,700

at 20% full load 500 66 66 3,400
lrms/ldc

at full load 2.0 1.00 .8 1.3

at 50% full load 2.3 1.05 .8 1.5

at 20% full load 2.6 1.10 1.0 2.0
Ipk/ldc

at full load 5.0 1.10 1.3 2.2

at 50% full joad 6.3 1.23 1.5 2.8

at 20% full load 9.2 1.67 2.3 3.8

improved half-wave circuit, measurements
were made on the four circuits shown in
fig. 1. The results are plotted in fig. 2.
Table 1 lists other data applicable to the
four circuits using the component values
shown for each. If some of these data
appear to differ from those derived from
theory remember that the data here are
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fig. 2. Voltage regulation curves of the rectifier
circuits shown in fig. 1. Note the superior
regulation of the improved half-wave circuit
relative to the other haif-wave circuits.
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measured with an oscilloscope across a
1-ohm resistor in the line. The ripple
waveforms were observed on a scope
across the load resistor and the rms values
were calculated.

Note particularly that the slopes of the
curves for the improved half-wave circuit
and the full-wave, choke-input circuit are
straight and parallel over their useful
spans indicating the internal resistance of
each is constant and equal to the other.

summary

Of course, this improved half-wave
circuit is not limited to line operation
without a transformer. It is a handy
circuit to keep in mind whenever an
available secondary transformer voltage is
about twice as high as you need to get a
certain dc voltage when using conven-
tional circuitry. For instance, a 24-volt
filament transformer feeding this circuit
will give you a handy 10 volts for those
transistor projects where better regulation
isn’t justified.

ham radio
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measurement

Jeff Walker, WAAAD, Pasadena, Maryland 21122 IS

Several articles dealing with frequency
measurement of received signals have
appeared in the amateur publications.1-6
The techniques described have been
essentially of four types, manual analog
comparisons, receiver dial readouts, re-
ceived signal synthesis and multiplexed
up/down counting. Each of these tech-
niques has advaritages and disadvantages.
Manual analog comparisons (zero beat-
ing and interpolation) are easy and inex-
pensive to implement but require con-
siderable operator skill and are subject to
human error at best. Receiver dial read-
outs are fine except that they read the
frequency to which the receiver is tuned
and not that of the received signal. Also,
most dial readout systems described to
date have a resolution of only 100 Hertz.
Received signal synthesis is good ex-
cept that the synthesized signal tends to
re-enter the receiver front end and cause
oscillation problems. The multiplexed



up/down counter approach works well
but requires some moderately complex
digital design and pretty well eliminates
the use of a general-purpose frequency
counter.

My goals when designing this measure-

RECEIVER

thus allowing some signal leakage. Fur-
thermore, most counters generate at least
1 volt, peak-to-peak, of counted signal
and radiate some portion of that. The net
result is anything but a stable, non-oscil-
latory system. The only way to make

FILTERED
| vFo

-F

FIRST
MIXER

FILTER

A

SECOND FILTER
MIXER B

— COUNTER

fig. 1. Block diagram of a system to synthesize a received signal for frequency counting.

ment system were to obtain precise read-
out of the received signal carrier frequen-
cy (within counter resolution) with
complete independence from receiver
tuning. The system would offer easy
calibration and require no operator-
performed analog comparisons, such as
zero beating. It would provide stable,
non-oscillatory operation and use an
existing general-purpose frequency count-
er. Aiso, it would have high sensitivity
and be capable of operating on all the hf
and vhf amateur bands within the limita-
tions of the counter.

To meet all the requirements, | de-
cided to use a modified form of received
signal synthesis. Henceforth, | will refer
to this technique as offset counting.
Signal synthesis satisfies most of the
design goals, however, it does not satisfy
the requirement for stable, non-oscil-
latory operation. This problem is worsen-
ed when a general-purpose counter is used
because the synthesized signal must be
fed into the counter with coaxial cable,

such a system work is to desensitize it.
This compromises the goal of high sensi-
tivity.

However, if the counted signal is on
some frequency other than the received
frequency, high sensitivity is not compro-

6.187500 MHz
REFERENCE

1 MMz
vCco

L
&

+99

62.5 kH2 o

LooP PHASE 62.5 kHz
FILTER COMPARATOR
| MHz 1.000000 MHz
L—e BUFFER [— TO OFFSET
AMPLIFIER CIRCUITRY

fig. 2. Block diagram of a circuit to phase lock
an offset oscillator to an ‘“‘odd-ball” reference
frequency.
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mised, and the system provides stable,
non-oscillatory operation. The problem
here is that you must know exactly how
the counted signal relates to the received
frequency. | accomplish this in the offset
counting system by introducing an offset
which is derived from the time base used
to control the counter gate.

This system was initially designed and
used for the high-frequency bands. With
the addition of just one mixer and a
filter, the technique is
expandable to vhf.

theory of operation r"

to the second mixer where it is combined
with the output of the high-frequency
oscillator. Either the sum or difference
component is selected by filter B (de-
pending on the receiver mixing scheme)
and fed to the counter. This diagram is
somewhat simplified in that buffer ampli-
fiers may be required between the re-
ceiver oscillators and external mixers as
well as between the first and second
external mixers.

RECEIVER

FILTERED
i-F

To generate a |
synthesized received |

signal for counting, the
system shown in fig. 1
would be used. Such a

system, typically,
would be prone to os-

THIRD
8 MIXER

FIRST
MIXER

fig. 3. Simplified block

FILTER SECOND FILTER
A MIXER c

diagram showing how an
offset counting system
may be used to measure
the frequency of a received
signal.

cillation. | might point out that this
system can be made to work by enclosing
the mixers, filters and counter section in
the same small, well shielded and filtered
enclosure. For this to work, after the
signal has been synthesized, absolutely
no rf can be allowed to escape from the
enclosure.

This is not an easy task to accomplish;
shielding and filtering weil in excess of
usual amateur practice would be required
to build a truly stable, high sensitivity
system. In fig. 1, the first mixer combines
the filtered i-f output with the variable-
frequency oscillator to produce sum,
difference and spurious products.

Depending on the mixing scheme of
the receiver, filter A is designed to pass
only the desired product and attenuate all
others. The output of filter A is then fed
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TO
COUNTER

OFFSET
FREQUENCY
GENERATOR

For example, when designing a syn-
thesis system around a Collins 75S-3
receiver, the hfo operates 3.1565 MHz
above the low end of the band in use, the
first i-f is a passband from 2.955 to 3.155
MHz, the vfo tunes from 2.7 to 2.5
MHz, and the second i-f is 455 kHz.
The first mixer uses difference mixing
and the second mixer uses summation
mixing.

Thus, in fig. 1, the first mixer sums
455 kHz and 2.7-2.5 MHz. The desired
output of this mixer is 3.155-2.955 MHz
(3.155 MHz is at the low end of the band
being tuned). This range is selected by
filter A which may be either a bandpass
or highpass type.

The second mixer takes the difference
between 3.155-2.955 MHz and (F; +
3.155 MHz) (F, is the frequency of the



low end of the band being used, for the
7.0-7.2-MHz band [F; + 3.1556 MHz] is
10.155 MHz). The difference output of
the second mixer is then exactly the same
frequency as the received signal. Filter B
selects this product.

To modify the synthesis system to
offset counting, an offset frequency must
be inserted which will displace the count-
ed frequency sufficiently from the re-
ceived frequency that the receiver will
not respond to it. This offset can be any
value large enough to get the counted
frequency out of the i-f passband, or
preferably, out of the i-f and rf pass-
bands. The two absolute conditions
which must be placed on the offset
frequency are that it be stable (prefera-
bly locked to the counter time base) and
that it be known to an accuracy at least
as good as the highest resolution expected
from the counter.

For example, if some multiple of the
counter time base is 6.18756 MHz, this
would be a perfectly acceptable offset
frequency. However, it would be incon-
venient to have to add or subtract this
number from every frequency you
measure. A much more convenient num-
ber would be 1.000 or 5.000 MHz. If a
nice, round offset frequency is not direct-
ly available, it may be possible to phase
lock a lower stability signal.

In the case of the 6.1875-MHz signal
mentioned above, it is possible to use the
circuit block diagrammed in fig. 2 to
phase lock a 1-MHz oscillator to the
6.1875-MHz signal. The phase locked
1.000-MHz signal may then be used for
the offset frequency. The reference fre-
quency may be any value that has a
common denominator with the offset
frequency with which you desire to phase
lock.?

To see how the offset frequency
would be added to the basic synthesis
system, refer to fig. 3. The offset count-
ing system requires one additional mixer,
another filter and an offset frequency
source. The signal flow is the same as in
fig. 1 up to the second mixer. At this
point the offset frequency is combined

with i-f/vfo sum. Either the sum or
difference product of the second mixer
may be selected by filter B.

In general, the sum product would be
preferred as this will ease the design
requirements on filter C (in the case of
the 75S-3 mixing scheme, it also allows
10-MHz counters to operate up through
20 and 15 meters). The output of filter B
is combined with the receiver hfo in the
third mixer. Either the sum or difference

FROM FOURTH FILTER
OUTPUT O—
OF FIG. 3 MIXER o
vHE VHF TO VAF
LocaL AMPLIFIER COUNTER
OSCILLATOR

fig. 4. Offset frequency measuring system may
be extended to the vhf bands with the setup
shown here.

may be selected by filter C; the difference
product would be preferred as it will
result in a lower frequency to be counted
and, thus, be within the range of more
general-purpose counters.

Note that | did not combine the
receiver i-f, vfo and hfo in sequence; to
have done so would have resulted in the
generation of the undesired received sig-
nal. Instead, the offset was entered before
the hfo signal.

The offset counting system may be
extended to include the vhf bands by
adding an additional mixer, filter and
source of vhf local-oscillator signal. Refer
to the block diagram in fig. 4 to see how
this is accomplished. The output from
filter C in fig. 3 is fed to the fourth mixer
along with a portion of the vhf converter
local oscillator signal. Depending on
whether the local oscillator is above or
below the received vhf signal, filter D
should be designed to select the differ-
ence or sum output, respectively, of the
fourth mixer.

It is likely that the output from filter
D will be inadequate to drive your vhf
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counter so a stage of amplification will
probably be required to raise the signal
level. Don't forget that the offset fre-
quency is still in the system and the vhf
counter reading will include this factor.

At this point the advantage of using
5.000 MHz or 1.000 MHz for the offset
frequency should be realized. Not only
will the counter correction be easy to
manipulate mentally, filtering out the
image from the fourth mixer will be

This is desirable since the cables feed-
ing the oscillator signals from the receiver
and vhf converter can be kept to a
minimum length. However, there is no
reason why the system can’t be built into
one large enclosure. If your operating
table will permit the inclusion of an
additional moderately sized unit you may
wish to follow this approach. Just be sure
to provide good shielding between the
various mixers; otherwise, undesired sig-

755-3 . . o0 MHz FROM
T T I TIME BASE
| _ o TO HFE
20 48 FILTER ¢ r COUNTER
1—F vFo HFO ] —
AT TENUATOR (FIG, 80) .
5
| !
e ] \
|
|
|
FIRST THIRD :
MIXER MIXER 1
(FI6. 7) (FIG.7) |
|
|
l
|
t
F|
FILTER A E:
(FIG. 8a) 625-1 1
995 10 VMHE LOCAL wl
2 SECOND $
3155 MHz MIXER OSCILLATOR >l
AMPLIFIER el
(FIG. 10) (FIG. 7) =y
|
FILTER 8! FILTER B2 :
(FIG. 88} (FiG. 8C) |
|
|
fig. 5. Block diagram of an Il
offset frequency measuring 1
[
system designed around a Col-
lins 755-3 receiver and 62S-1 TO vHF FILTER & FZ?TET -"
n ver an COUNTER AMPLIFIER (FIG. 9} (FIG. 7}
vhf transverter. -

much easier if it is 10 or 20 MHz from
the desired signal, rather than some con-
siderably smaller value.

construction

As can be seen in the photographs, |
used a modular format in building this
system. Each block of figs. 3 and 4 is a
separate module with the exception of
the offset frequency source which is a
part of my counter time base. This
modular approach allowed me to mount
the entire frequency measuring system in
a convenient, long, narrow space on my
operating table, behind the transmitter
and receiver,
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nal leakage around the mixers will occur.

The modular approach also allows the
builder to tackle construction of one
distinct portion of the system at a time.
Each module can be built, tested and set
aside for later inclusion in the system. A
good compromise between the modular
and single unit approaches would be to
build the separate modules and then
assemble them in a mainframe or chassis;
that way adequate inter-module shielding
will be assured.

system description

My frequency measuring system was
designed around a Collins 756S-3 receiver,
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for hf reception, plus a Collins 625-1
transverter for six and two meters. This oUFFER
system can be easily adapted for use with

most hf communications receivers, irre-
spective of mixing schemes or number of
conversions. Single-conversion receivers
will require one less mixer, and triple
conversion units, one more.

Assuming the modular construction
approach is to be used, it is obvious that
there is no provision for bandswitching,
at least in the classic sense. To change
bands requires changing one or more of
the filter modules. This is no handicap
unless you are an ardent band-hopper or
want to measure the exact frequency of
every station you work during a DX
contest! Even then, you are in luck,
providing you hop around the right
bands; more on this later.

Ji
RF INPUT

fig. 6. Block diagram of the frequency-counter
time base and offset frequency source.

Complete block diagrams of the fre-
guency measuring system implemented
around the 75S-3/62S-1 combination are
shown in figs. 5 and 6. In fig. 5, the 75S5-3
i-f and vfo signals are combined in the
first mixer. The desired output from this
mixer is 2.995-3.165 MHz. This is select-
ed by filter A which is a nine-section
highpass filter with a cutoff frequency of
2.9 MHz. The output of this filter is fed
to a tuned rf amplifier providing approx-
imately 25-dB gain over the

L.O. INPUT

J3

% 1-F OUTPUT

fig. 7. Double-balanced mixer clrcuit for use in the offset frequency measuring system. Transformers

T1 and T2 are Vari-L wideband transformers,
hot-carrier diodes, Hewlett Packard 5082-2805.

model HYB-1, Diodes CR1-CR4 are matched
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fig. 8. Filters for the offset frequency-measuring system. The filter in (A) is a2 highpass unit with a
2.9-MHz cutoff (filter A). The highpass filter in (B) has a cutoff frequency of 10 MHz (filter B1).
The filter circuit in (C) is a lowpass unit with a 14.2-MHz cutoff frequency (filter B2). The lowpass
filter in (C) has a cutoff frequency of 15 MHz (filter C). All capacitors are dipped mica; inductors are

Nytronics Wee-ductors.

2.955-3.155-MHz range. The amplifier
output is combined in the second mixer
with the attenuated 10-MHz output from
the time base — the offset frequency.

| elected to take the sum product of
the second mixer (12.955-13.155 MHz)
for further processing. This frequency
range is filtered through filters B1 and B2
in tandem. Filter B1 is a 10-MHz highpass
filter and B2 is a 14.2-MHz lowpass
design. These two filters may be com-
bined into a single bandpass unit. My
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junk box dictated the construction of the
two filters in tandem. The output of filter
B2 is combined in the third mixer with
the 75S-3 hfo signal. The difference
product is selected by filter C which is a
15-MHz lowpass design.

As indicated, the output of filter C
may be fed directly to a counter for hf
measurements or on to the vhf portion of
the system. Assuming vhf operation, the
offset hf signal is fed to the fourth mixer
where it is combined with the 62S-1



local-oscillator signal {36-40 MHz for six
meters or 130-134 MHz far two meters).
Since the 62S-1 local oscillator is on the
low side of the received signal, the sum
product of the fourth mixer is selected by
filter D and subsequently amplified in the
vhf amplifier.

Fig. 6 is a biock diagram of the
100-kHz counter time base and offset
frequency source. It is not anticipated
that many people will be interested in
duplicating this unit exactly because it
includes a surplus 2.5-MHz oven-con-
trolled oscillator. The method and re-
mainder of the circuitry are applicable,
however, no matter what oscillator you
use.

If you have a good 1-MHz oscillator,
you could add a times-five multiplier and
pick up fig. 6 at point A. If you have a
2.5-MHz oscillator, use the entire block
diagram. If you have a 5-MHz oscillator,
again enter the diagram at point A. If you
have a 10-MHz oscillator, enter the dia-
gram at point B and delete the high-
impedance 5-MHz output. If you don’t
have an existing oscillator available, |
recommend a 5-MHz version of the oscil-
lator described by Irv Hoff.8

bandswitching

Earlier, | mentioned that bandswitch-
ing essentially consisted of changing
filters, With the proper selection of fil-
ters, more than one band can be covered
with the same units. Refer to table 1 for a
list of offset frequency ranges for each
band when using the 75S-3 receiver and a
10-MHz offset frequency source. It will
be recalled that filter C selects the differ-

table 1. Offset frequency ranges for each amateur band when
using a Collins 755-3 receiver and a 10-MHz offset frequency

source (all frequencies in MHz).

vhf
band hfo LO
3.5-4.0 6.555 - 6.955 —
7.0-7.3 10.155 - 10.355 —
14.0-14.4 17.155-17.355 —
21.0-21.6 24,155 -24.555 —
28.0-29.7 31.155-32.755 —
50.0 - 54.0 17.15% 36 - 40
144-148 17.155 130-134
220-225 17.155 206 - 211

Lt ci Lz
weut (8 c®) ourput
40 - 44 MH2z
Li,L2 13 turns no. 16, 5/8' diameter,
1-3/8" long, tapped at 2 turns from
ground end
C1 9-180 pF mica trimmer (Etmenco
463)
134 - 138 MHz
L1,L2 7 turns no. 16, 3/8" diameter, 3/4"
long, tapped 1-1/4 turns from ground
end
Cl1 7-45 pF mica trimmer (CRL 822BN)
210 - 215 MHz
L1,L2 5 turns no. 16, 3/8’ diameter, 1/2"
long, tapped 1 turn from ground end
C1 4.,5-25 pF mica trimmer (CRL

822AZ)

fig. 9. Schematic of the bandpass filter required
for vhf offset-frequency measurements (filter
D).

ence product of the third mixer; this is
the offset range column in table 1.

If the sum product were selected
instead, the lowest frequency of interest
would be 19.510 MHz (80 meters), filter
C would have to be a highpass type and
the hf counter would have to have a
much greater operating range. Since
19.510 MHz is the lowest sum product
which can cause trouble, filter C should
have a cutoff frequency slightly below
this value. It can be seen from the offset
range column of table 1 (or counted
frequency) that if a 15-MHz cutoff low-
pass filter is selected for filter C, then all
hf bands except 10 me-
ters can be measured
with no filter changes.

To measure 10 me-
ters, a 25-MHz cutoff

offset range

lowpass filter should be

6.0-6.5 )
2.7-3.0 substituted at filter C.
4.0-4.4 If you often operate on
11.0-11.6 {and want to measure)
18.0 - 19.7 10
20.0 - 44.0 meters,' you may
134.0 - 138.0 place both filters in the
210.0 - 215.0 circuit with a coax
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fig. 11. Time-base module used in the offset frequency-measuring system. Transformer Tt is a

Stancor P-8180.

switch to short out the 15-MHz filter
when operating on 10 meters.

It should be noted that if a 7-, 14- or
21-MHz i-f range is chosen for your vhf
converter, then filter C may remain un-
changed from hf band operation. Just
drive the fourth mixer directly with the
output of filter C. Filter D, of course, is
selected for the vhf band to be used
according to the offset range column of
table 1.

circuit description

The module circuits will be described
in the following order; mixers, filter A,
filter B1, filter B2, filter C, filter D,
2.955-3.165 MHz amplifier and power
supply, vhf amplifier and time base.

All mixers are passive double-balanced
mixers using hot-carrier diodes. Double-
balanced mixers were chosen because
they provide excellent suppression of
mixer input signals at the output port.
Passive mixers were chosen over active
circuits because of their superior perform-
ance at vhf. Also, it is easier to provide
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the higher LO injection levels required by
passive mixers than to put together the
additional circuitry required by active
devices (power supply, input/output
coupling, etc.).

Several approaches may be taken to
acquire the four mixers required for the
system. Double-balanced mixers enclosed
in shielded containers with female BNC
connectors are commercially available
from sources such as Hewlett-Packard,
Relcom and Vari-L; prices start at around
$40. Mixers with similar specifications
but designed for PC board mounting are
available from Vari-L, Mini-Circuits
Laboratory, Merrimack Industries and
others. Prices start at under $10 for
quantities greater than five.

If you prefer to build you own mixers,
one method has been described by Ress.?
This unit will cost about $10 plus the PC
board. If you can fabricate your own
board, this is the most economical ap-
proach. | also built a double-balanced
mixer using commercial wideband trans-
formers and hotcarrier diodes mounted
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on perf-board with adhesive copper foil
used as the ground plane. The schematic
for this unit is shown in fig. 7.

Filter A selects the 2.955-3.155 MHz
output of the first mixer. This filter must
have a sharp cutoff characteristic to
attenuate the undesired 2.045-2.245 MHz
image. | decided to use a nine section
Chebyshev highpass filter with 1-dB pass-
band ripple {fig. 8A). This type filter has
a sharper cutoff characteristic, for a given
number of sections, than either the
Butterworth or older image parameter
designs. it provides a minimum of 16-dB
rejection to the image. If your receiver
has different i-f or vfo frequencies, this
and subsequent filters may be designed
using references 10 and 11.

Filter B1 is a 10-MHz highpass design.
It is similar to filter A except it has only
five sections (fig. 8B). Filter B2 is a
nine-section Chebyshev lowpass design
with a 14.2-MHz cutoff frequency (fig.
8C). Filter C is a five-section Chebyshev
low-pass design with a cutoff frequency
of 15 MHz (fig. 8D). Filter D is a
lumped-constant bandpass design which
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yields 3-dB bandwidths in the vicinity of
5% of F, and ultimate rejection of at
least 40 dB (fig. 9).12

wideband amplifier

The 2.955-3.165 MHz amplifier is
built into a small Minibox (Bud CU-
2100-A}). The power supply was built in a
separate enclosure for more convenient
placement. The amplifier is a single-stage
common-emitter design (fig. 10}, only the
collector circuit is tuned. The output is
tapped from the collector tank capacitor
rather than the inductor. This was done
so | could use a miniature molded in-
ductor in the circuit. Gain is approxi-
mately 25 dB.

The combination of filter D and the
vhf amplifier, in fig. 5, provides approxi-
mately 20-dB gain at the selected vhf off-
set frequency. The most versatile way to
achieve this is to follow filter D with a
wideband 20- to 25-dB gain amplifier
having a high-frequency cutoff at least as
high as the maximum frequency to be
counted. An alternative is to replace filter
D and the wideband amplifier with a
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multi-stage tuned vhf amplifier. | have
used both approaches successfully.

A disadvantage of using the alternative
is that every time you go to a different
position of a vhf band, you must retune
the amplifier or replace it with another
pretuned amplifier. If your interest lies in
only one portion of one vhf band, then
this approach is the most economical. As
a matter of fact, if you have a preampli-
fier for the band{(s) of interest, and it will
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wideband amplifier, see references 13 and
14 for ideas. Also, the International
BAX-1 amplifier module should be useful
in this application.

time-base module

The time base is the largest module in
the system. lndeed, it could be con-
sidered a sub-system (fig. 11). The sche-
matic does not include an oscillator,
which may be considered as a separate

fig. 10. Schematic
of the 2.955-3.155
MHz amplifier and
power supply. Trim-
mer capacitor C1 is
an Eimenco 423.
Transformer T1 is a
Stancor P-6469.
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put out 1 milliwatt before gain com-
pression, you can use this in place of
filter D and the vhf amplifier.

The preamp must be capable of being
tuned to the offset frequency 10 MHz
below the band being used. This is most
likely possible on 144 and 220 MHz. If
you use a broadband preamplifier (10 -
20 MHz) be sure to use filter D to prevent
the image from the fourth mixer from
getting through.

if you prefer to use the filter and
wideband amplifier, commercial models
are available from Hewlett-Packard, C-
Cor, Avantek, Optimax and others. Prices
of modular wideband amplifiers suitable
for PC board mounting begin around $40.
If you are interested in building your own
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module. A recommended circuit is given
in fig. 12.

Referring to fig. 11, the input stage,
Q1, is an emitter follower which estab-
lishes a resistive 50-ohm input impedance.
This stage drives an SN7413N Schmitt
trigger which will give a 2.5 or 5.0-MHz,
TTL compatible, output (J3) depending
on the oscillator you use. Transistor Q1
also drives a class-C doubler/amplifier
stage (Q2) which operates as a doubler
when driven at 25 MHz and as an
amplifier when driven at 5 MHz.



t
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The doubler/amplifier drives the
second half of U1 (SN7413N), a Schmitt
trigger, which has a TTL compatible
10-MHz output (J4). Transistor Q2 also
drives Q3 which is a class-C, 10-MHz
output amplifier; Q3 provides +25 dBm
(315 mW) output at 10 MHz (J5). A
portion of this signal is fed to the
external second mixer for the offset
frequency.

The 10-MHz output of U1t drives U2,

]
i
820 |
b 1 cz
5 MHz

R

3
sk L,
250 mw : l N

0.8-4.5

Qt
510 2N4274 L
am
<P
ol g 2.2k

| ; 77
5"3, 3470 5y

Cc1 Temperature-compensating capacitor
c2 0.8 - 4.5 pF glass or ceramlic trimmer
Cc3 110 - 580 pF trimmer (Elmenco 467)

fig. 12. Recommended time-base oscillator circuit.

an SN7490N decade divider, which pro-
vides a TTL compatible 1-MHz output
(J2) and drives U3, an SN7490N decade
divider, which drives Q4, an emitter
follower. Q4 provides a 100-kHz cutput
(J1) for the counter external time base
input.

The power supply uses a center-tapped
bridge .circuit for dual output voltages.
The high output (15 volts) is regulated by
an MC1461 IC voltage regulator and the
low output (5 volts), by an LM309K
regulator. Assuming you install your
oscillator on the chassis with the remain-
der of the time base, provision is made

>
g 2.2k

for oscillator power from an external
battery/trickle charger to supply standby
power during power outages or short
term transportation (J8).

When driving Q1 with an external
oscillator (J7), you will need to provide
plus 20 dBm (100 mW) of 2.5-MHz signa!
or plus 15 dBm (30 mW) of 5-MHz signal.
No tests have been made to determine
how much 10-MHz signal is required to
drive Q3/U1 directly but gain data indi-
cate that zero to 10 dBm (1-10 mW)
should be adequate.

oscillator

The recommended oscillator circuit is
shown in fig. 12. It is based on the
original circuit of reference 8. The output
of the original is not useful for this

+i5V

L —L‘o:
$e8x ;
L
03 7 uH
2N22194
c3
1Ho-580
5 MHz
ouTPUT
680 :J;.o: I:ooo;sao
R1 5-volt source, 36 ohms, 1/4 watt;
15-volt source, 510 ohms, 1/2 watt
Y1 5-MHz crystal (International HA-1)

application. The output of fig. 12 will
drive Q1 of fig. 11 directly. This oscil-
lator circuit may be built on a separate
PC or perf board and included on the
chassis with the circuitry of fig. 11.

Mount the oscillator on top of the
chassis, not inside with other heat pro-
ducing components. Provide as much
thermal isolation as possible.

| have not built this oscillator, but the
original circuit is well documented and
the output stage is similar to the
2.955-3.165 MHz amplifier described
earlier. Tuneup procedures for both
amplifiers are identical.
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It is possible to duplicate the double-
balanced mixer shown schematically in
fig. 7 using easy-to-acquire parts. The
mechanical details may be seen in the
photograph of fig. 13. The enclosure is a
Bud CU-2100-A Minibox. The connectors
are BNC types (UG-625A/U). The cir-
cuitry is built on a piece of perf-board
with holes on 0.1-inch centers. The board
is cut just over the width of the trans-

LT

fig. 13. Construction of the double-balanced
mixer shown in fig. 7.

formers (0.75 inches) and approximately
1-3/4 inches long. Adhesive copper foil is
applied to one side of the board; the two
transformers are mounted from the other
side.

The two sets of transformer terminals
labeled 2, 3 and 6 are placed adjacent to
each other on the board and the four
diodes are used to interconnect these two
windings. The copper foil can be cut
away from non-grounded transformer
terminals with a razor blade or X-acto
knife. Grounded terminals are soldered to
the foil with a small 25-watt iron.

The assembled perf-board is mounted
diagonally in the Minibox. This allows
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each of the transformer pin-1 connections
to be soldered directly to the center pin
of a UG-625A/U connector. Be sure to
drill the connector mounting holes on the
correct centers for direct insertion of
transformer pin-1 terminals. A short piece
of bare tinned wire is required to connect
the center tap of transformer T2 to the
center coaxial jack.

Construction of filters A through C is
very similar. A photograph of filter C is
shown in fig. 14. The enclosure is a small
Minibox; the size depends upon the num-
ber of filter sections. The connectors are
female BNC chassis-mounting types (UG-
625A/U). The filter components are
mounted between the connector center
pins, small standoff insulators (about
1/2-inch high) and strategically located
ground lugs. Use dipped mica capacitors
and Nytronics Wee-Ductors or equivalent
for the inductors. Keep individual com-
ponent leads short and the total circuit
path as direct as possible. Where possible,
arrange the inductors at right angles to
one another for minimum mutual coup-
ling.

Filter D is constructed using the same
type of enclosure and connectors as the
previous filters although the circuit ele-
ments are arranged differently. The gener-
al layout is shown in the photograph of
fig. 15. This is the 134-MHz filter. Half-
inch standoff insulators are used to sup-
port the inductors and are mounted as
close to right angles to one another as
possible.

The 2.955-3.155 MHz amplifier is also
built into a Bud CU-2100-A Minibox. The
circuitry is built on a small piece of
perf-board with holes on 0.2 inch centers.
The components are inserted from one
side and the leads soldered together on
the other side. The layout is shown in fig.
16. The board is mounted on 1/2-inch
spacers. The input, output and power
connectors are UG-625A/U. The power
supply for the amplifier is built in a
separate Minibox which is large enough to
contain the components. No particular
construction technique is required in this
unit — just keep it small and neat.



The time base is built on a 5x7x2-inch
aluminum chassis. The switches, connec-
tors, pilot lights and voltage regulators are
mounted on the front, rear and side
panels of the chassis. The oscillator is
mounted on the top surface and the
circuit boards are mounted inside. Fig. 17
is a photograph of the unit.

The rf and digital circuitry of fig. 11 is
built on the main board plus a small
piggy-back board. The power supply and
control wiring is accomplished in a point
to point manner within the chassis. The
main board contains the analog circuitry
(Q1, Q2, Q3 and associated components)
lengthwise on one side and the digital
circuitry on the other. Q4 and its associ-
ated components are on the small board.

Qutputs from the boards are via push-
in terminals and attached sections of
miniature RG-174/U coaxial cable. All
board-mounted components are inserted
from one side and leads soldered on the
opposite side. The large board is mounted
on the chassis top surface using two half
inch spacers. The small board is mounted
on a one-inch spacer screwed to the main
board. Keep the coaxial cables carrying
the output signals as short as possible.
This is particularly true of the 5- and
10-MHz high impedance outputs.

F'. —
IP-NJ-

3 3

fig. 14. Lowpass filter with 15-MHz cutoff
(filter C).

fig. 15. Construction of the 130-MHz bandpass
filter (filter D).

If the oscillator is mounted on the
chassis top surface, the terminals should
protrude into the chassis interior for
power and rf output connections. When
wiring the power supply portion, use
point-to-point wiring. It is important that
all component leads be kept to a mini-
mum length. This is particularly true of
the MC1461 which has the larger number
of external components and contains
active devices capable of sustaining high-
frequency oscillations. Use the same
wiring precautions with both voltage reg-
ulators that you would use with any
high-frequency rf circut. The parts loca-
tion and wiring of the remainder of the
power supply is not cricical.

adjustment

The i-f vfo and hfo signals must be
tapped and brought out to the measure-
ment system. | used the technique sug-
gested in reference 1 but component
values were revised slightly as shown in
fig. 18. It may be necessary to vary the
value of the 45-pF capacitor across L1 to
maximize the i-f output level. With this
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fig. 16. Layout of the 2.955-3.155 MHz ampli-
fier module.

method of obtaining signals for the fre-
quency measurement system | have ob-
served no degradation to normal 75S-3
performance. If you desire further isola-
tion for your receiver, you may use
mosfet amplifiers such as used in the
Heath SB-650.5

The vhf local-oscillator injection volt-
age is obtained from the 62S-1 by using a
homebrew tee adaptor at the input to the
148-MHz trap (J31 of FL2 in the 62S-1).
The tee adaptor is made from two stan-
dard phono pin connectors. The male
portion is a phono plug to miniature
phone jack adaptor (Lafayette 9R63455
or Switchcraft 365). To gain access to the
center pin terminal, remove and discard
the shell. The female portion of the
adaptor is a single hole mounting phono
jack (Lafayette 99R62341). The center
pins of the two connectors are soldered
together. The ground lug of the female
connector is then connected to the re-
maining portion of the shell of the male
connector.

The coaxial cable running to the fre-
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quency measuring system is then soldered
(center conductor and shield) to the
adaptor at the junction of the two com-
ponent connectors. The male end is then
inserted in J31 of FL2 and the cable
which originally plugged into J31 now
plugs into the female portion of the
adaptor. The RG-174/U coaxial cable
from the tee adaptor is then run through
the center hole of unused phono jack
(J13) on the rear apron of the 62S-1.
Thus, no permanent change to the trans-
verter is necessary.

Some experimentation with the length
of the vhf local-oscillator cable and how
it is terminated may be required. My
cable is 41 inches long; if | leave the cable
unterminated, a fairly low impedance is
reflected back to the tee adaptor. Re-
ceiver and transmitter LO injection is
thus reduced and vhf receiver per-
formance and transmitter output power
are affected.

If the cable is terminated in 50 ohms
or lengthened about 12 inches and left
unterminated, 62S-1 receiver and trans-
mitter performance are normal. This
effect could be completely eliminated by
using a broadband 36 to 134-MHz ampli-
fier with a high input impedance at the
tee adaptor. Such an amplifier would
have to be tailor fitted to the 62S-1.
However, it is reasonably easy to obtain
normal 62S-1 operation without resorting
to a buffer amplifier.

The MC1461 voltage-regulator IC and BNC
connectors are mounted on the side of the
chassis.



Using the circuit connections des-
cribed here, you should get the power
levels shown in table 2 at the output end
to the respective cables.

Filters A through C should not require
any adjustment after construction. How-
ever, to insure that there are no faulty
components, it would be wise to check
the cutoff frequency and ultimate rejec-
tion of each filter. This will require a
signal generator (with frequency calibra-
tion) and a volt-meter (or powermeter)
with a frequency response higher than the
highest filter cutoff frequency {15 MHz).

Filter D must be tuned-up. This will
require a calibrated signal generator and

table 2. Signal levels available from the Collins
75S-3 receiver and 62S-1 transverter.

tevel

signal condition {(Into 50 ohms)
i-F 59 signal -5 d8m

VFO — —-7dBm

HFO 80 and 40 meters +3 dBm

HFO 20 and 15 meters —7 dBm

HFO 10 meters =10 dBm
VHF LO — +5 dBm

voltmeter or powermeter with adequate
frequency range (220 MHz). A swept-
frequency generator plus detector would
be better. In any event, C1 sets the filter
center frequency and the tap points on
L1 and L2 determine bandwidth and
insertion loss. The taps given in fig. 9
should be satisfactory. Capacitor C1
should be tuned to the offset frequency
region of interest. If you want to measure
frequencies more than a few hundred
kilohertz apart, you should re-peak C1
for each different region.

Although the mixers have no adjust-
ment provisions you should insert a
known rf and LO signal and check for
proper mixing action and suppression of
undesired feedthrough products. Feed-
through from rf and LO ports to the i-f
port should be more than 20-dB down,
referenced to the input levels at the rf
and LO ports, respectively. Performance
less than this may indicate a bad or
mismatched set of diodes.

To properly tuneup the 2.955-3.155
MHz amplifier, a calibrated signal gen-
erator and voltmeter or rf powermeter
operating to beyond 3 MHz are required.
Set the signal generator to 3.055 MH:z
and adjust C1 for maximum gain (about
25 dB). To optimize the combination of
filter A and the 2.955-3.155 MHz ampli-
fier, connect the two in tandem and run
response measurements at 2.955, 3.055
and 3.155 MHz. It should be possible to
skew the response curve of the amplifier
down in frequency to make the overall
gain at 2.955 MHz more nearly equal to
that at 3.155 MHz (on the low side you
have filter and amplifier rolloff, while on
the high side you have only amplifier
rolioff).

Your vhf or broadband amplifier plus
filter D should be initially adjusted for
20-25 dB overall gain at the offset fre-
quency to be measured. For example, if
you are measuring frequencies near the
low end of two meters, the vhf amplifier
or filter should be tuned to 134 MHz.
Ultimate gain adjustment will depend on
counter sensitivity.

The only adjustments necessary to the
time-base module will be to the analog
section. The tank circuits for Q2 and Q3
may be optimized by starting with slight-
ly lower value capacitors and increasing
the value with small padders until the
respective outputs peak. Varying the
value of the 62-pF capacitor from pin 12
of U3 to ground may result in a cleaner
100-kHz output waveform.

The value of the resistor from pins 8
to 9 of the MC1461 voltage regulator IC
determines the high output voltage. A
value of 24k ohms results in about 15
volts out. This value is not sacred; If you
want to change the voltage for your
oscillator, it may be done. Lowering the
voltage will result in less 10-MHz (low
impedance) signal output.

If you increase the value be careful not
to exceed transistor breakdown voltage.
To increase the voltage substantially, you
will need a different power transformer.
The maximum current drain for the
MC1461 regulator is 500 mA; be sure
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your oscillator load does not exceed this
value. If you use a non-oven oscillator
there should be no problem.

operation

Typical offset counter readings for
specific received frequencies on each
band are shown in table 3. It should be
evident from this table that on all bands
except 80 and 40 meters you simply add

TO JUNCTION TO JUNCTION
J2 &C30 Ji 8 Ciod

|

r
320, %9 {
r

|

|

};)7
b | —— ]
3;17

I-F out

VFO OUT HFO OUT

;Ig. 18. How to connect the Collins 75S-3
receiver into the offset frequency-measuring
system. L1 is 2 2.5-mH rf choke (miller 6302).
L2 is 5-1/2 turns no. 26 wound between two
end pi sections of L1.

10.000 MHz to the counted frequency to
arrive at the actual received frequency.
On 80 and 40 meters you subtract the
counted frequency from 10.000 MHz to
obtain the received frequency.

80 and 40 meters can be offset in a
manner so that to obtain the received
frequency you simply subtract 10.000
MHz from the counted frequency. This is
accomplished by making the second mix-
er (fig. 5) a difference mixer and the third
mixer a summing mixer. However, there
are two disadvantages to this scheme.
First, you have to change or bandswitch
new filters at B1, B2 and C; second, you
cannot count 80 and 40 meters on a
10-MHz counter. For these reasons, | did
not use this arrangement.

If a spectrum analyzer or frequency-
sensitive voltmeter is available when you
are initially assembling the modules into
the system, it may be enlightening to
observe the output spectrum of each
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mixer/filter combination. The undesired
mixer products should all be down ap-
proximately 20 dB. if they are not, the
individual mixers and/or filters should be
checked for proper operation.

When installing the mixers, be aware
that there is an rf port (R), LO port (L)
and an i-f port (). | have achieved best
conversion loss and isolation performance
in this up-conversion application by ap-
plying the lowest frequency to be mixed
to the i-f port and taking the up-con-
verted output from the rf port.

In fig. 5 no amplification is shown
following filter C for HF operation. If
your counter doesn’t have a built-in
preamplifier, you may need to include
one or more stages of gain at this point.
The amount of gain and whether it be
provided by tuned or wideband stages
will be determined by things such as
counter sensitivity, amplifiers presently
available to you and the state of your
junk box and/or pocketbook.

System calibration may be achieved by
setting your time-base oscillator against a
laboratory standard of known frequency
or by using WWV. To use WWV with the
75S-3, tune the receiver to 15 MHz and
during a period of no tone modulation,
place the receiver in the CW mode (nar-
rowest bandwidth) and center the WWV
carrier in the passband. Your counter
should now read 5.000 MHz plus/minus 1
count offset frequency. If it does not,
adjust your time base oscillator until it
does. If the counted frequency is not
even remotely close to 5.000 MHz, do
not adjust the oscillator, something else is
wrong and this must be corrected first.

table 3. Typical offset frequencies for each
band (all in MHz).

received offset frequency
band frequency (counted)
3.5 3.774368 6.225632
7.0 7.024732 2.975268
14.0 14.251051 4.251051
21.0 21.246188 11.246188
28.0 29.499987 19.499987
50.0 50.101687 40.101687
144 146.160752 136.160752
220 222.561357 212.561357



Be sure that you make this adjustment
when propagation conditions between
WWV and your location are quiet. Typi-
cally, this will be during a daylight period
at both WWV and your location. If the
WWYV signal is varying widely in strength
or is of marginal strength, postpone the
adjustment.

System stability on all bands should be
excellent. No whistles, howls or low-
frequency motorboating should be heard
with the receiver operating normally and
the measuring system activated. The ulti-
mate test is to have the normal station
antenna connected to the receiver and the
counter on and counting. If your system
is stable under these conditions on all
bands, you are in business. If not, suspect
mixer leakage as the primary culprit.

Leakage of 2.955-3.156 MHz energy
through the second mixer, filters B1 and
B2 and the third mixer is the main sneak
path. Another possibility is radiation
from the 2.955-3.155 MHz amplifier to
the third mixer. If you have one mixer
with particularly good rf/i-f port isola-
tion, use it for the second mixer.

summary

Results at my station have been most
rewarding. Previous systems based on sig-
nal synthesis proved to be oscillatory,
very difficult to tune up and always in
need of tweaking. The present offset
system provides the capability of making
frequency measurements on incoming hf

w
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fig. 19. Histograms of offset frequency meas-
uring system error vs umpire readings in recent
ARRL Frequency Measuring Tests.

signals at least 20 dB weaker than with
my best performing signal-synthesis
scheme. On two meters, system sensitivi-
ty has been increased by more than 40 dB
using the offset technique.

Accuracy in the ARRL Frequency
Measuring Tests (relative to umpire meas-
urements) has averaged better than 0.2
parts per million for ten measurements
submitted during the last 20 months.
Most of these measurements have been on
the lower amateur frequencies (80 me-
ters) which results in the average absolute
error being less than 1 Hz. A histogram of
my system error relative to ARRL FMT
umpire measurements is shown in fig. 19.
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electronic

bandpass tuning
in the
new Drake R4C

The new Drake R4C

amateur receiver
uses a long-neglected
technique to provide
a simple system for

electronic bandpass tuning
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D.H. Horner, 186 Golfwood Drive, Dayton, Ohio 45449

Many amateur operators believe bandpass
tuning is an invaluable adjunct to the
main communications receiver in their
station. It enables one to adjust the exact
bandpass of the receiver in relationship to
the bfo frequency so that interference
from other stations can be dodged, an-
other operator’s voice characteristics can
be made more pleasant, or a pleasing
pitch can be obtained from CW, Also, the
proper bandpass can be set for RTTY
reception.

Many vyears ago the Collins Radio
Company incorporated bandpass tuning
in their 75A-4 receiver by rotating the
PTO assembly at the same time as the bfo
capacitor was tuned. This gave the advan-
tage of bandpass tuning along with the
flat-topped and steep skirt selectivity
afforded by the Collins mechanical filter.
This was accomplished mechanically, of
course, and worked well because Collins
maintained extremely close manufactur-
ing tolerances; zero-beat moved no more
than 50 Hz during the adjusting process.

The R.L. Drake Company has featured
bandpass tuning in many of its amateur
communications receivers by tuning the
resonant frequency of a four-pole LC



filter operating at 50 kHz. The bfo
frequency remains fixed, and the actual
i-f is tuned to one side or the other by an
amount selected by the operator. This
system has proved to be very successful,
and is readily attested to by the con-
tinued popularity of the Drake receivers.

There is a small drawback, however.
With the advent of mechanical and crystal
filters, 6-dB to 60-dB skirt ratios in the
order of 2:1 or even 1.7:1 are now
expected by the amateur fraternity, with

in the BC-312 was turned into an injec-
tion oscillator, a mixer stage was added,
and the i-f was mixed down to some
lower frequency.

Some builders made their own 50
kHz i-f amplifiers; others cannibalized
85-kHz i-f transformers from the ubiqui-
tous BC-453 command set. Then — and
this is the crux of the system — the same
bfo was used to mix back to 915 kHz
where an added oscillator and detector
operated. By varying the frequency of the

5645 kHz =

I

5695 kHz ~

T——sowz—-
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5695 iz .
AF tot 3 1€ 3dq I-F 46C
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AGe Ace FiLTERS d
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oscuiator [ mixer [*77 P70 |TUNING BFO TUNING
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T PRODUCT
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fig. 1. Basic block diagram of the new Drasxe R-4C communications receiver which features

electronic bandpass tuning.

the ultimate stopband rejection in the
order of 80 dB or so. The 50-kHz LC
filters do not give this magnitude of
performance.

Right after World War 2 a large seg-
ment of amateurs purchased sophisticated
surplus communications gear at a fraction
of the original government cost. Among
the units available was the venerable
BC-312, a military communications re-
ceiver using design techniques not fol-
lowed today. This set used a last i-f of
915 kHz, and was rather broad. When ssb
became popular, some sort of sideband
selection became necessary. Some clever
amateurs devised a system where the bfo

vfo, which now operated at a frequency
removed far enough from 915 kHz to mix
to the new i-f frequency, the signal could
be made to sweep across the low frequen-
cy i-f, and bandpass tuning was the result.

To the extent of my knowledge this
technique remained in limbo until the
R.L. Drake Company announced the new
R-4C Amateur Receiver in March, 1973.
This receiver uses electronic bandpass
tuning coupled with the selectivity af-
forded by 8-pole crystal bandpass filters.
However, the mixing scheme is different
from that used with the BC-312 (see fig.
1).

The rf signal is first converted to 5645
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SUPER-QUAD
FIBERGLASS
ANTENNAS

*

COMPLETE KITS INCLUDE
HAROWARE, WIRE. ALL
MOUNTS, BOOM.

*

STRONGER AND LIGHTER
THAN ALUMINUM.

*

| MAXIMUM GAIN.

AVAILABLE IN A COMPLETE RANGE OF KITS
Special Insturction Manual on
Kirk‘s “Super Quads™ - $2.00

2.3 4 ELEMENT TRI-BAND

1016 - 20 METER AMATEUR NET FROM  $129.95

2.3 - 4 ELEMENT DUAL BAND
10-150R 10- 6 METEA . AMATEUR NET FROM $77.96

2 ELEMENT 40 METER . . AMATEUR NET $389.85

UHMF 4 ELEMENT - 20R 6 METER
AMATEUR NET FROM

ANTENNA MOUNT KITS

COMPLETE PACKAGED KITS INCLUDING
SPIDERS OR V-SUPPORTS » BOOM TO MAST MOUNT
eALL NECESSARY ASSEMBLY HARDWARE
oINSTRUCTION MANUAL
HEAVY DUTY CAST ALUMINUM

DELTA LOOP MOUNT KIT

1%" Hub V-Supports
1%" Boom to 1%" Mast T-Mount Net $14.65

2" Hub V-Supports
2" Boom to 1%" Mast T-Mount Net $22.45

3" Hub V-Supports
3" Boom 10 2" Mast T-Mount
QUAD MOUNT KIT

1%" Hub Spiders {Small Spider for VHF)
1%" Boom to 1%" Mast T-Mount

1%" Hub Spiders
{Heavy Spider for 6M & 10M}
1%" Boom to 1%" Mast T-Mount Net $13.75

1%" Hub Spiders
1%" Boom to 1% Mast T-Mount Net $14.65

2" Hub Spiders
2" Boom to 1% Mast T-Mount Net $22.45

3" Hub Spiders
3" Boom to 2" Mast T-Mount

KIRK ELECTRONICS
73 FERRY ROAD
CHESTER, CONNECTICUT 06412
(203) S26-5324
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kHz where a 4-pole crystal-lattice filter
does much to ward off the degrading
effects of strong stations near the opera-
ting frequency. Converting all bands into
the high i-f is accomplished by mixing the
output of the vfo with various crystal-
controlled frequencies so the i-f is the
same for all bands. Then, a tunabie
oscillator at 50 kHz is used to up-convert
to 5695 kHz. The standard 2.4-kHz ssb
filter as well as the accessory filters for
CW and RTTY operate at this frequency.
Then, the 5695-kHz signal is mixed with
a b645-kHz crystal oscillator to obtain a
B50-kHz output. Two tuned LC circuits at
50-kHz help establish “‘distributed selec-
tivity.”

The same tunable oscillator that is
used to mix from 5645 kHz to 5695 kHz
also serves as the bfo. Because it both
up-converts and down-converts (i-f to
audio) at the same time and by a similar
amount, zero-beat does not vary during
adjustment of the bandpass tuning con-
trol.

The Drake R-4C Communications Re-
ceiver also has provision for a-m. How-
ever, as bandpass tuning is not needed in
this mode, the additional conversion pro-
cess is not used. Filters with 4.0- and
6.0-kHz selectivity are stocked by the
Drake Company, but these are at 5645
kHz, rather than at 5695 kHz where the
ssb and CW filters operate. In the a-m
mode a different crystal frequency (5595
kHz) is used to convert to the 50 kHz i-f.

This dual-conversion electronic band-
pass tuning technique is simple and rela-
tively inexpensive for the manufacturer
to build, and it makes operating much
more pleasurable than with receivers
which have fixed bfo/filter frequency
relationships. One benefit of this particu-
lar bandpass tuning technique is less noise
in the audio output — receivers that lump
all the selectivity in the filters and then
use broadband i-f amplifiers following
them tend to have “broadband hiss”’ or
white noise appear at the output. The
Drake R-4C is pleasantly free from this
effect.

ham radio
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117748 Transceiver

SPECIFICATION
New Features L

GENERAL: « Frequency Coverage: 144 through 148 MHz. 12 Channels,
e 12 Channels 2 supplied: (1) Receive: 146,52 MHz, Transmit: 146.52 MHz;
e (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: 5% " x2%s" x 7%2"(13.6

adjacent—channel x 58 x19.1cm) « Weight: 3.751bs (1.7 kg)
selectivity RECEIVER: « Sensitivity: Typically .5 microvolt for 20 dB quieting e IF
: Selectivity: 20 kHz at 6 dB down; 30 kHz channel rejection greater than
e Improved microphone 75 dB down. e First IF: 10.7 MHz with 2-pole monolithic crystal filter.

o 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 TR <o R utput Po 1 W minimum s Freaue
Case, 120 VAC and 12 VDC Cords, 10 ni-cad ANSMITTER: » RF Output Power: aty requency
Batteries, and Speaker/Headphone Plug

Deviation: Adjustable to £10 kHz maximum, factory set to 6.0 kHz.
o Multiplication: 12 Times

ACCESSORIES

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

at13.8 vDC. Automatic transmit/receive switching. . ... ... . $49.95
e AccessoryCrystals. . ................... ....each $7.50
¢ Model MMK-22 Mobile Mount. . P e A et - K

At your dealer’s

540 Richard St., Miamisburg, Ohio 45342
R. L. DRAKE COMPANY @Phcne: (513) 866-2421 = Telex: 288-017

Drake manufactures a complete line of Amateur, Commercial, and Marine Communications Equipment Write for prices and details

More Details? CHECK—OFF Page 110 october 1973 [Jl§ 61



portable
fluorescent light

Have you ever wanted one of those
portable fluorescent lights to use during
field day or on camping trips? They are
quite expensive and are not used too
often, but they’re handy to have around.
If you have a well supplied junkbox and a
little ingenuity, you can build your own.

FLUORESCENT LAMP

TRANSISTORS

TY?45
fig. 1. Portable fluorescent light uses transistor
power transformer cannibalized from an oid CB
set. Vibrator power supply can also be used as
described in the text.

Most amateurs have some old portable
vacuum-tube equipment or CB rigs laying
around that can provide most of the parts
you need. Try to find a Triad TY74S
transistor power transformer or some-
thing similar. This will provide the high-
voltage supply for your portable fluor-
escent light.

Remove the power transformer and
the power transistors from the old rig,
but discard the rectifier diodes and the
filter network. You won't need them.
Build a metal or wooden framework
similar to that found on commercial
portable fluorescent lights so you can
mount the fluorescent lamp with sockets.
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The switch, transformer and power tran-
sistors can be mounted on the back or in
the base.

When you're putting the unit together
be sure to use a heatsink. If the light is
used continuously there will be a fair
amount of heat generated. However, the
heat sink doesn’t have to be anything
fancy, a small aluminum chassis will
work.

Wire up the unit as shown in fig. 1
using the original transistor oscillator
circuit. Connect the center tap of the
power transformer to one end of the
fluorescent lamp and one of the trans-
former end windings to the other end of
the lamp. If you want to include a
dimmer control place a 10-ohm, 50-watt
rheostat in the primary lead as shown in
the schematic. My unit required from 0.5
to 1.6 amps, depending upon the setting
of the dimmer control.

If you can’t find an old high-voltage
transistor power supply, you can accom-
plish the same thing with an old vibrator
power supply. These are plentiful — just
get an o/d car radio from your local junk
yard. Disconnect the filter network and
bring out the center tap from the vibrator
transformer to one side of the fluorescent
tube. Run the other lead to the other end
of the tube as shown in fig. 1.

Ken Gray, K8BYO

great circle charts

A number of Great Circle Distance and
Azimuth Charts are available from United
States Government sources. These may be
obtained from numerous local sales
agents and distribution centers, or by



mail from the U.S. Naval Oceanographic
Office, Washington, D.C. 20390.

Such charts are available at $1.50
centered as follows: 5180, Fairbanks,
Alaska; 5181, Seattle; 5182, Honolulu;
5183, Guam; 5184, San Francisco; 5185,
Washington, D.C.; 5186, Moscow; 5187,
Adak, Alaska; 5188, Kodiak, Alaska;
5189, Eniwetok Atoll; 5190, San Diego,
Calif.; 5191, Cutler, Maine; 5192, Balboa,
Canal Zone; 5193, Yosami, Japan; 5194,
Australia-N.W. Cape; and 5195, Keflavik,
Jceland.

For those purchasing a computer read-
out, possibly they can plot the results
conveniently on a 5142 Azimuthal Equi-
distant Projection of a Hemisphere,
priced at 50 cents.

Bill Conklin, K6KA

using the

HW-101 transceiver
with a

separate receiver

Modifications to transceivers such as
the Heath HW 100/101 or Swan 350 for
split frequency operation have been de-
scribed as has incremental tuning by
means of a variable capacitance diodel or
operation in conjunction with a separate
vfo.2 In both cases some limitations
remain; cross-band operation is not pos-
sible and the separation between receive
and transmit frequency must remain
small because the driver and receiver
preselector circuits cannot be indepen-
dently peaked.

Conversion for use with a separate
receiver, using the built-in TR relay, is
simple and eliminates these limitations. It
is described here for the case of the
HW-101.

Two rf-quality phono jacks are install-
ed on the rear chassis apron into the
compartment containing the antenna con-
nector, located just below the rf cage.
The coax lead from the rf driver circuit
board (the receiver input) is disconnected
from lug 4 of the relay and from the
adjacent ground lug. If sufficient in

length, this coax is connected directly to
the nearer of the two jacks just installed.
Otherwise, it is first extended or replaced
by a longer section. Another 50-ochm
coax lead is connected to the more
distant of the two jacks at one end and to
lug 4 of the relay (inside conductor) and
to the adjacent ground at the other end.
The trap coil (L905) is not disturbed.

In the transceive mode an external
coax connector (50-ohm with two rf-
quality phono plugs) is jumpered between
the two new jacks; the transceiver then
functions as before the modification. For
separate receive operation a 50-ohm coax
lead is connected between the receiver
antenna input and the jack, which is fed
from lug 4 of the relay. The other jack
remains unconnected. To spot the trans-
mit frequency on the receiver the
mike/CW level control is turned counter-
clockwise below the point where the
relative power meter indicates any meas-
urable output; the transmitter is then
keyed. This provides sufficient signal for
spotting without radiating an appreciable
amount of power. All that is needed to
transmit is to advance the mike/CW level
control to the point of full rf output.

This simple modification leaves the
transceiver circuitry essentially undisturb-
ed and permits semi break-in operation,
cross-band or in-band operation with any
desired frequency separation between re-
ceiver and transmitter, with both tuned
for peak performance.

Incidentally, the modification permits
the insertion of an rf-preamplifier, tuned
or broadband, between the output com-
ing from the TR relay and the internal or
external receiver. A low-noise preamplifi-
er improves the signal-to-noise ratio, es-
pecially on 10 and 15 meters.

references

1. P. Pagel, K1KXA, *Receiver Incremental
Tuning for the Swan 350, ham radio, July,
1971, page 64.
2. R.J. Bacher, "“Split-Frequency Operation
With the Heathkit HW-100,”” €Q, May, 1970,
page 32.

Max Blumer, WATMKP

october 1973 63



ic speech clipper

Dear HR:

Although K6HTM seems satisfied with
the performance of his speech clipper, his
conclusion that it’s ““not much better than
a typical agc-type compressor’’ caused me
to take a critical look at the schematic.
The main reason for what | would regard
as poor performance is fairly obvious.
The output impedance of pin 9 of the IC,
to which the clipping diodes are con-
nected, is that of an emitter follower and
given as 85 ohms on the data sheet.

If author Bird uses 1N75 diodes for
the clipper he would obtain virtually no
clipping since their ac resistance is likely
to be several hundreds of ohms. Even
with hot-carrier diodes, clipping will not
exceed 4 dB or so. This would definitely
make the device perform comparable to
alc or agc schemes! A resistor (2000 ohms
for hot-carrier diodes, 20k for TN75s) in
series with the 0.01-uF coupling capacitor
will improve matters.

| am distressed at the author’s lack of
concern for carrier rejection. Unless the
peak carrier level, at pin 9 of the LM373,
is appreciably lower (at least 10 dB), than
the voltage at which clipping starts, the
advantages of rf clipping will be lost.
K6HTM probably forgot to mention the
need for precise frequency adjustment of
the crystal oscillator, so that the proper
low frequency response is achieved, as
well as some additional carrier rejection.

Some builders may experience difficu-
Ity, and possibly instability, due to un-
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desired coupling via the two oscillator
injection points, which are, in fact, con-
nected together. Fortunately, the level at
pin 6 of the LM373 is much higher than
needed (by a factor of 100), so the
desired isolation can be obtained by
means of a resistive attenuator.

The second mechanical filter, FL2, is
quite superfluous. Filtering after the clip-
per is needed to prevent rf harmonics
from reaching the final mixer. A moder-
ate Q pi network is gquite adequate for
this purpose and obviously much less
costly. As the available post clipper gain
is much larger than needed, two
10,000-ohm resistors, one in series with
"high” side of the output level control,
the other in series with the FL2 input,
will give desirable isolation of the filter
from the clipping diodes.

If Mr. Bird will modify his device in
accordance with this letter, he will obtain
results similar to the ones | get with the
Comdel unit.

Walter Schreuer, K1YZW
Ipswich, Massachusetts

| am pleased that Walter Schreuer read
my article, “IC Speech Clipper” in the
February, 1973, issue of ham radio. What
follows is a reevaluation encouraged by
his suggestions and some additional infor-
mation.

The 1N75 diodes first used in this
project were abandoned early in favor of
hot-carrier diodes in both the balanced
modulator and clipper sections. Carrier
balancing with these devices far exceeds
the 10-dB figure referred to by Mr.
Schreuer, and the total suppression after
the first filter, FL1, is further enhanced
by placing the carrier frequency 20-dB
down the filter slope as recommended by
Collins.

The surplus crystal referred to may



not necessarily meet this requirement.
Two or three could be tried, but ultimate-
ly the builder may wish to warp the
crystal frequency, or he may wish to
modify the crystal itself. | have found
that regardless of the carrier position,
greater roll-off of high frequency audio is
desirable at the output of the device.
Adding a simple series RC network (R =
10k pot, C = 1 uF) from pin 7 of the
LM373 to ground allows more Jatitude in
tonal balance.

! do not find that adding any of the
suggested resistors really improves mat-
ters. There is an overall loss of system
gain necessitating compensation with the
transmitter gain control. Instability is not
a factor in my device, but the suggested
isolation may be helpful, especially at
high frequencies. Concerning resistors,
one which could be left out of the circuift
diagram is incorrectly shown at the input
to FL1 as going to ground. If retained, it
should be connected to the other filter
terminal.

The real problem in comparing the
clipper to the compressor, it seems to me,
has more to do with the limiting action of
the transmitter alc than with any defects
in the clipper. With or without the 2k
ohm resistor suggested by Mr. Schreuer,
severe clipping is possible (my data sheet
indicates 70 ohms at pin 9). Heavy
driving of the device will produce a solid
carrier-like bar on an oscilloscope trace at
the clipper diodes.

Power gain measured on a wattmeter
appears to be about 4 dB with the
compressor and 7 dB with the clipper
when the input levels to the transmitter
are equal. | note that Comdel claims 10
dB for their device, Magnum-Six, 6-dB,
and DX Engineering, 5-dB power gain.
But it is possible to drive the transmitter
harder with the compressor and achieve 5
to 6 dB gain without flattopping. This
observation is the basis of my conclusion,
which has not changed.

With this condition | made the follow-
ing table showing how the compressor
and clipper treat pure vowel sounds and
two voiceless consonants. English vowels

are diphthongized and, therefore, un-
sustainable. So | have used the French
vocalic system.

compressor clipper
a a 5.18 dB 6.02dB
e e 3.97 dB 6.02 dB
i 7.78 dB 10.00 dB
oo 2.55 dB 3.80dB
uy 7.78 dB 9.03dB
s s 1176 dB 11.76 dB
tt 6.99 dB 6.99 dB
average 6.57 dB 7.66 dB

! have long felt, as does Mr. Schreuer,
that the second filter is superfluous and
could be replaced by a tuned circuit. The
statement in the ARRL Radio Amateur’s
Handbook, 7970, page 258, “. . .a filter
as good or better than the filter used to
form the original ssb signal,” in my
opinion, only serves to confuse the issue.

| used two filters because | had them.
Two identical filters might actually have
the disadvantage of reinforcing certain
peaks and valleys in the passhand.

Regardless of the refinements suggest-
ed, this device will add considerable
authority to an otherwise unmodified
signal.

Charles G. Bird, KBHTM

vertical antenna

Dear HR:

The article by VQ9N in the December,
1972, issue of ham radio on a single-
element vertical antenna caught my eye
immediately as it is similar to the antenna
I have been using for about ten years.

When | moved to my present location
I was unhappy with the antenna pros-
pects. There is a 12,000-volt Edison line
across the back of the lot about 60 feet
from the shack with a maple tree in
between. Putting up an antenna was a
problem. After much head scratching, |
finally took three sections of aluminum
tv mast (about 30 feet), set it on a
soft-drink bottle alongside the house
with an insulator extended from under
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the eaves of my two-story house. A single
wire was run through a basement window
about three feet to a tuner which is coax
fed to the transmitter. | used the hot--
water heating system for ground.

While reports are not spectacular, | get
into the East Coast with good reports. My
operating time is very limited so | have
not calculated the engineering parameters
of the system, but it is about as simple as
you can get. | have used the antenna on
80, 40 and 6 meters but never on 20
where it would be most efficient. There
are no guy wires. | would be the first to
agree that it is makeshift, but it works. If
you need an antenna in a hurry, or have a
limited area, try it. My only problem is
the tv service men who try to sell me a
new tv antenna for the mast!

Paul R. Smith, WSFHB
Toledo, Ohio

Dear HR:

| was very interested to read the article
by VQ9N on the use of a half-wave
vertical antenna. For many vyears as
VS4RS | used a 14-MHz version of the
J-vertical described in the vhf section of
the ARRL Antenna Handbook.

This antenna is essentially a half-wave
vertical situated a quarter-wave above
ground. My arrangement was a 50-foot
guyed steel pipe with a 17-foot matching
section at ground level, fed with 600-ohm
open-wire feeder. No ground system is
required.

Deducting two S-units for the rarity of
the VS4 prefix, | am still convinced it was
a very effective DX antenna.

Ron Shelton, 6Y5SR
Kingston, Jamaica

fetrons

Dear HR:

After reading your comments in the
August, 1972, issue of ham radio regard-
ing Fetrons, plus hearing some scuttlebutt
from a ham in Seattle, | decided to give
them a try.

| work for Pacific Northwest Bell in
the Portland, Oregon, mobile telephone
and two-way radio shop. We have some
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GE Progress line 150-MHz base-station
receivers, and | thought we could upgrade
them with the Fetrons. To make a long
story short, Fetrons are very good attenu-
ators at 150 MHz.

After going around in circles a few
times | called Teledyne. Their first ques-
tion was, “‘at what frequency are you using
them?’’ When | indicated it was 150 MHz,
they told me that was the problem.
Contrary to the specification sheets,
which call for a 500-MHz upper frequen-
cy limit, the upper usable frequency for
current production Fetrons is 10 MHz.

The TS6AKS5 and TS12AT7 Fetrons
are being manufactured for telephone
carrier systems, which have a top frequen-
cy of about 4.5 MHz. Teledyne indicated
that Fetrons cou/d be made to work at
150 MHz, but they do not at the present
time.

As you pointed out in your editorial,
most fetrons are designed for the lower
frequencies. Before amateurs spend some
of their hard-earned money on the cur-
rent TS6AK5 and TS12AT7 Fetrons,
they should realize that they are not
usable much above 10 MHz.

Walter J. Loomis, K7BQE
Portland, Oregon

current limiting

Dear HR:

The December, 1972, issue of ham
radio carried an article on adding current
limiting to existing solid-state power sup-
plies. | have used the circuit in the article,
roughly as shown.

I tried other versions of current limit-
ing and for simplicity’s sake, | settled on
one similar to the one in the article. As
shown in the schematic, there is still one
hangup that needs to be overcome. There
is no protection against short circuits for
the current-limiting transistor. Several de-
ceased transistors attest to this fact.
There are two causes for this. First, the
instantaneous output voltage of the pow-
er supply appears across A7, the current-
sensing resistor, at the onset of a short.



This places 15 volts, in this instance,
across the base-emitter junction of Q1.
This is several times the voltage rating of
most transistors. To overcome this prob-
lem, placing a 1000-ohm resistor (ball-
park figure) in series with the base lead to
Q1 effectively gives it some current-
limiting protection without unduly ad-
versely affecting performance.

A second, and less likely to happen,
transistor failure is due to the fact that
Q1 is called upon to instantly discharge
the electrolytic capacitor that is usually
placed across the reference zener. This
involves high peak currents with higher
voltages and large value electrolytics. A
10- or 15-ohm resistor in series with the
collector lead of Q1 limits this current. It
is recommended that a fairly high beta
transistor with at least 600 mW of dissipa-
tion be used at Q1.

The addition of these two resistors is a
simple and inexpensive way to make the
supply truly current limiting with very
little adverse effect on operation.

Donald G. Cheshier, KEMKO
Garland, Texas

cooling fan error

Dear HR:

In the November, 1972, issue of ham
radio the ham notebook section contains
an erroneous concept of the nature of
reactance. Author WBBIUF, in an at-
tempt to lower the voltage supplied to a
cooling fan, placed a capacitor in series
with it. This is legitimate in itself, but he
has fooled himself.

A capacitor is not equivalent to a
resistance value equal to its reactance.
The impedance also has a phase angle of
90 degrees. This means that the total
impedance of the fan-capacitor combina-
tion is not the simple sum of the two
impedances, but is the vector sum. This
can be found from

2 _ 2 _ 2 _ 2 2
Z.?2=R_?=X_? = 12007 + 442
Zy = 1280 ohms

where Z, is the total impedance, R is
the resistance of the fan and X_ is the
reactance of the capacitor. In this case,
where the total impedance is 1280 ohms,
the current is 93.8 mA and the voitage
across the fan, V, is 112.6 volts. Thus,
Ve is considerably higher than that given
by WB8IUF.

To find the correct value capacitor for
this application use the following equa-
tions:

z=\_/l=120v
T 1 T75mA

X.2=2z_%-R_%=16007% - 12007

= 1600 ohms

X = 1060 ohms

At the line frequency of 60 Hz, 1060
ohms capacitive reactance is provided by
a 2.5-uF capacitor. That gives the desired
90 volts across the fan.
Terry Conboy, WB6GRZ
Redwood City, California

yaesu spurious signals

Dear HR:

Reference, ““Spurious Signals with the
Yaesu,” December, 1972, issue of ham
radio, page 69. Unfortunately, the article
by K6KA was incomplete with regard to
which units of the FTdxb560 can be
affected by the spurious radiation prob-
lem.

Starting with serial number 30001, the
vfo frequency range in the FTdx560 was
changed from 8400-8800 kHz to
8700-9200 kHz. The resulting change in
local-oscillator frequencies produced a
heterodyne with the second harmonic of
the 3180 kHz i-f in some units to produce
the spurious output. This was eliminated
by addition of the 6358.6-kHz crystal.

All FTdx560s manufactured after in-
troduction of the FTdx570, and all
FTdxb570s, have this circuit modification
incorporated during production.

James Young
Spectronics
Signal Hill, California
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450-MHz
mosfet preamp

Topeka FM Engineering has an-
nounced their new line of dual-gate mos-
fet preamplifiers. Their new model
HF450 is designed for use in the range of
406 to 470 MHz, and is available in three
models: 406 to 430 MHz, 430 to 450
MHz and 450 to 470 MHz. The rf voltage
gain of these amplifiers is typically 15 dB
with a 10-to 15-volt dc power supply.
Noise figure is typically 4.5 dB. Superior
cross-modulation performance and the
greater dynamic range of the mosfet
greatly reduces spurious responses. Each
mosfet gate is protected by back-to-back
diodes.

These new preamplifiers feature rf
shielding of input and output circuits on
both sides of the printed-circuit board
and silver-plated G11 epoxy-glass boards
for high performance. The preamplifier
comes complete with all mounting hard-
ware, rf jumper and detailed instructions.
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The HF450 is priced at $29.95 shipping
prepaid. Also available is the model
HF450 MO for Motrac radios. For more
information, write to Topeka FM Com-
munications and Electronics, 1313 East
18th Terrace, Topeka, Kansas 66607, or
use check-off on page 110.

free
electronics catalog

One of the biggest problems for the
amateur home builder is obtaining the
necessary electronic components for his
projects. This problem is particularly bad
if you don't live in or near a large
metropolitan area. The new 1974 Olson
Electronics catalog will solve many of
these problems. This new, illustrated cata-
log, which features over 8000 quality-
tested items, is free for the asking. In
addition to a complete line of electronic
components, transistors, ICs, etc., Olson
carries the best of name brands in ama-
teur radio equipment, antennas, test
equipment, kits, electronic calculators
and stereo and four-channel sound sys-
tems. For your free copy, write to Olson
Electronics, Dept. HH, 260 S. Forge
Street, Akron, Ohio 44327, or use check-
off on page 110.

tube substitution
handbook

Since 1960, there has been a tremen-
dous increase in the number of American
and foreign models of home-entertain-
ment equipment. Consequently, an ex-
pansion of more than 600 percent has
taken place in the number of available
tube substitutions. This new and up-to-
date edition of the Howard Sams Tube
Substitution Handbook has kept pace
with this rapid expansion by listing over
12000 direct replacements for all types of
receiving tubes.

For convenience, this handy guide is
divided into seven informative sections.
Section 1 presents a cross-reference of all
American receiving tubes, and section 2
lists picture tubes and their recommended

More Details? CHECK—OFF Page 110



substitutes. Section 3 contains a cross-
reference of subminiature tubes, while
the fourth section consists of industrial
substitutes for receiving tubes. The fifth
section is a substitute listing for com-
munications and special-purpose tubes.
The final two sections feature cross-
references of American and foreign tubes.

There are easy-to-follow instructions
accompanying each section that help you
make proper tube substitutions and that
explain how to cross-reference between
sections for other substitutes. This guide
fills the need of electronic experimenters,
radio amateurs and service technicians
who desire quick and accurate informa-
tion for making suitable vacuum-tube
substitutions. 96 pages, softbound. $1.75.
A companion pocket-size volume which
will fit into your pocket or your tube
caddy is also available in a twin-pack
which includes the regular sized volume,
$2.25. Order from Comtec Books, Green-
ville, New Hampshire 03048.

digital chronometer kit

The Kronos KR100 chronometer kit
features an LS| National clock chip, and a
32-page brochure with pictorials and
easy-to-understand, step-by-step instruc-
tions. The chronometer includes 3 setting
controls, 1-hour per second, 1-minute per
second, and hold button. Easy-to-change
from 12 to 24 hours, 4 to 6 digits, 50/60
Hz operation.

There are 3 models to choose from:
7-segment MAN-3 type LEDs, 6-digit kit,
$47.00; 7-segment MAN-1 type LEDs,
6-digit kit, $69.95; and 7-segment Nixie
type tube kit for $47.00. Available from
Poly Paks, P.O. Box 942H, Lynnfield,
Massachusetts 01940. For more informa-
tion use check-off on page 110.

More Details? CHECK—OFF Page 110
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TOP-HAT EPOXY EPOXY
PIV 1.5 AMP 1.5 AMP 3 AMP
50 .04 06 12
100 .06 .08 .16
200 .08 .10 .20
400 12 .14 .28
600 14 .16 32
800 .20 40
1000 24 48

JUST ARRIVED — Transformer, 115 VAC pri-

mary, 18 volt, 5 amp ccs or 7 amp inter-
mittent duty secondary 00 ea. ppd.
NEW NEW

Factory New Full leads. Fairchild RTL IC's.
uL 900, ul 914, uL 923. YOUR CHOICE
3 for $1.00 ppd.

Transformer — American Made fully shielded.

115 Volt Primary
Secondary #1 18-0-18 Voits @ 4 Amps
Secondary #2 5 Volts @ 2 Amps

A very useful unit for LV Power supply use.

Price — A low $4.75 ppd.

Transformer, 115 VAC Primary, 12 Volt, 4
Amp Secondary .00 Each ppd.

NEW NEW NEW
MYLAR CAPACITORS. All 200
Volts Radial Leads. .01lmfd, .05
mfd, .1lmfd. YOUR CHOICE

14 for $1.00 ppd.

NEW NEW ~
TRANS;‘?RMER%HS volt pl;- [
mary, vo amp second- LY,
ll'}".ry $1.50 ppd. )/‘

6.3 VoIt 1 Amp Tr former. Fully Shielded

$1.60 Each ppd.

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

113 VOLT TRANSFORMER

32.0-32 Volts At 1 Amp Secondary. Also low

Current 6.3 Volts Secondary For Pilot Lights.
$2.50 Each ppd.

115 VOLT TRANSFORMER 17-0-17 Volt @&
150 ma. Secondary With Tap At 6.3 Volts for
Pilot Light. $1.50 Each 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.

BUY OF THE YEAR

Assorted untested diodes. All new with full
leads. Spot check shows about 759%, good
useable units. Many, many Zeners, some
400mw, some 1 Watt, some 3 Watt. Also pow-
er diodes. Put those testers to work and save
dollars. About 1200-1400 pieces per pound.
PRICE is a low — $6.00 for half pound ppd.

or $10.00 for a full pound ppd.

Pa. Residents add 69, State sales tax
ALL ITEMS PPD. USA.

m. weinschenker

-~ K3DPJ BOX 353:IRWIN, PA. 15642
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IN EACH TUBE

THE SPACE AGE
MIRACLE ADHESIVE

INDUSTRIAL STRENGTH
ALPHA CYANDACRYLATE

JUST ONE DROP (vensite sirength up 1o

5.000 Ibs fin) can take the place of bolts. nails. rivets,

screws, clamps, locks, etc.

VEQQA r,‘! Bonds practically anything = It

will help you put things tog & new, better

fashion than ever before po glass -metal. cor-

amics - jewalry - rubber - plastics

Seconds To Bond...
Years To Undo!

Literally thousands of uses; Repair
printed circuit boards, cabinets, install
knobs, controls, all types of hard-
ware . . . metal, ceramic, porcelain,
glass, etc. One Drop should be in

every workshop. It's ideal for repairing
jewelry, appliances, sporting goods,
tools and countless other items.

If unavailable in your area order direct
with 30 Day Money-Back Guarantee
[J 132 Drop Dispenser (2 grams) $3.00 postpaid

O SAVE Order two for only $5.00
Send check or money order No C. 0. D."s.

Name

Address

City

State Zip

Note: This One-Drop formula is not recomm-
ended for use on porous materials unless it is
properly filled, Request Instant-Weld 240 tor use
on porous materials, No. 240 sets in about
3 minutes on most materials.

A B e ELECTRONIC
{)neida o=

Meadville, Pa, 16335
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drawing template
catalog

Tangent Template, Inc. has published
a short-form catalog that gives quick
reference to a comprehensive line of
user-designed drafting templates for prin-
ted-circuit design work. A total of four-
teen different templates are described and
illustrated, including templates for 1:1,
2:1 and 4:1 reproduction ratios. If you
design PC boards, these templates should
prove to be very useful. For a copy of the
catalog, write to Tangent Template, Inc.,
Post Box 20704, San Diego, California
92120, or use check-off on page 110.

phone patch

New from Radio Shack is the Realistic
Phone Patch at a price which the com-
pany says brings this useful accessory
within the reach of any amateur’s budget.

A phone patch provides an intercon-
nection between your station’s equip-
ment and the telephone system, making it
possible to place or receive telephone
calls through a base station and relay
them to another station which does not
have access to a telephone. Phone patches

More Details? CHECK—OFF Page 110



have been of great use during civil emer-
gencies, in providing communications in
disaster areas, and often as a means for
servicemen overseas to talk with relatives
at home.

The Realistic Phone Patch is priced at
$19.95 and comes complete with 15-foot
telephone leads, three-foot transmitter
lead and installation instructions. it fea-
tures a built-in VU meter, gain control
and locking push-to-talk bar. Not for use
with transceivers employing electronic
switching.

Realistic products are available at
more than 1650 Radio Shack and Allied
Radio Stores in all 50 states and Canada,
and through Radio Shack Authorized
Sales Centers, nationwide. For more in-
formation, use check-off on page 110.

rotary
log-periodic antenna

Recently, KLM Electronics began
manufacturing and marketing a line of
antennas designed by Oliver Swan. This
line includes a variety of high-perform-
ance vhf antennas that cover the spec-
trum from 50 to 520 MHz. The most
recent addition to this line is a rotary
log-periodic antenna that covers from 13
through 30 MHz. This antenna covers not
only the 10-, 15- and 20-meter amateur
bands, but MARS frequencies, the short-
wave broadcast band and CB. Perform-
ance is equivalent to a three-element
Yagi on any frequency between 13 and
30 MHz.

The KLM 13-30 log periodic uses
seven elements and provides 9.2 dB over
an isotropic. Front to back ratio is 12 dB.
The input impedance is 50 ohms (a 4-kW
balun is supplied), and maximum vswr at
any point between 13 and 30 MHz is
2.0:1. The antenna weighs 76 pounds and
has a boom length of 29.5 feet. The
antenna is priced at $289.00, FOB San
Jose, California. For more information,
write to KLM Electronics, 1600 Decker
Avenue, San Martin, California 95046, or
use check-off on page 110.

More Details? CHECK-—QOFF Page 110
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THE $39%
2 METER FM
TRANSMITTER

It’s here . . . a single channel, crystal
controlled solid state FM transmitter with
built-in speech processing. A complete
circuit board assembly (114 oz., 3.75 cu.
in.) NOT a Kit that doesn’t have it all to-
gether. Includes miniature crystal micro-
phone, complete technical data. Fully
tested. Just connect battery, antenna and
microphone, and you're in the 2 meter
world.

TYPICAL PERFORMANCE
SPECIFICATIONS
Transmitter output 200 MW typical
into 50 ohms: @ 8.1v
Frequency Stability: +0.0025% (—35°C to
+85°C). nom. freq. ref.

Current Drain: 70 ma. @ 8.1v

FM Noise: 45 dB below 3.3 KHz,
deviation @ 1000 Hz.
Modulation: Phase Modulation

+3 dB of 6dB/octave
pre-emphasis over 300-
3000 Hz.

+ 6 KHz (adjustable)

Audio Response:

Deviation:

—————————————-——-ﬂ

Available for limited time only. Fill out the order
form below NOW and mail with check or money
order payable to ComData Division, International
Signal & Control Corp.

|

{

i
1-4 units $39.95 5 or more $34.90 |
INCLUDING MICROPHONE |
[} 146.94 or [] 146.34 or (] 146.16 (

|

Extra Crystals $2.95 each, available only with
arder for transmitter. List Frequencies Below:

international Signal & Control Corp.
3050 Hempland Road |
Lancaster, Pa. 17601 Tel. (717) 299-3671

—— e o e e o e =
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Save on Holiday

For a limited time only, SWAN ELECTRONICS and parti-

ﬁ? cipating dealers are offering the best-buys-of-the-year in

2 amateur radio . . . complete mobile or home stations . . . at

i very low “‘special package” prices. Act now. Be sure orders

are placed early to assure early delivery — these special
offers will expire December 25, 1973.

A LUXURY
SWAN TWINS
HOME
STATION
WITH
MATCHING DELUXE

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

It's all here the most envied and sought after amateur radio system at a special reduced price that
may never be repeated again. You'll save more than $125 if you take advantage of this offer, now!
You get: The SWAN 600R/Custom Receiver including the ICAF 500 audio notcher-peaker and NB

500 noise blanker; the 600 watt P.E.P. input SWAN 600T Transmitter with self-contained heavy-duty
AC power supply; a deluxe SWAN 600SP Speaker and cabinet with FP-1 phone patch, headphone jack
and tone control; plus, the SWAN 444 desk microphone A $1,228.90 retail value!

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

THIS COMPLETE DELUXE PACKAGE IS YOURS FOR $1,099,95 or just $110 down and no
monthly payments until next year when ordered on an approved SWAN Revolving Credit Service account.

; M Hat
NEW 700CX
CHAMPION SSB TRANSCEIVER s
Less than 82¢ per watt! Punch through
QRM for more contacts with 700 watts
P.E.P, without an expensive accessory amp
lifier. The most power for the money avail
able today . . compare any others, you’'ll
see it’s a fact! ¢ SSB/CW/AM '
e Dual-ratio planetary tuning
® 55 MHz crystal |.F. filter
.
L)

SWAN
* FM 1210A §

b and
Power Channels

@ Supply $359.95

Independent switching of 12 transmit and
12 receive channels gives you up to 144 pos-
sible channel combinations for your com
munications pleasure. Now you can move
off the crowded frequencies, effectively elim
inating unwanted QRM. Eight crystals are
included for the most popular frequencies.

The FM-1210A is the only 2 meter trans
ceiver providing a crystal oven for superior
F d stability in the coldest of weather condi-

tions. Transmitter is fully solid-state. DC
power cord is included for mobile operation
and the heavy-duty pedestal type AC power
supply is perfect for home station applica
tions. Mobile mounting bracket and dy
namic microphone is supplied.

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

5-Bands, 3 to 30 MHz
ALC and AGC
e 2.7 kHz bandwidth
Choose a winner SWAN's 700CX CHAM-
PION It's gotta lotta punch!
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Specials from
Swan Electronics

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

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

With 5 bands and 300 watts P.E.P. input, the
Cygnet de novo has all the control and power
necessary to work the world. A CW sidetone
monitor
CW semi-break-in with
Requires plugin
mobile operation

300B Cygnet

is provided along with capability for
an optional
for

VO X unit.

DC converter 12V DC

de novo . . $499.95
VX-2, vOX

unit . $35.95
SWAN 14-A,

converter . . $44.95

R RURRER

DON'T FORGET You
CAN CHARGE YOUR

PURCHASE TO YOUR
SWAN REVOLVING
CREDIT SERVICE PLAN

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

until next year,
That's right,

NO PAYMENTS
UNTIL 1974!!

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

dealer or write the

More Details? CHECK—OFF Page 110

further payments g

INSTALLATION
WITH YOUR CHOICE
OF 40 OR 80

METERS

Economical -Superior Quality —Amazing Clarity

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

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

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

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

THERE'S MORE

gPLEﬁSE TURN THE PAGE)

nctory for details.) g
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JOIN THE NEW AGE

OF AMATEUR RADIO
ELECTRONICS!

THRILL TO THE

SWAN SS-200 EXPERIENCE

Completely solid-state « 200 watts P.E.P. input « Operates directly from any 12V DC supply « 3 to
30 MHz + Broadband transmitter eliminates operator tuning adjustments  Full power maintained on
all 5 bands » Selectable SSB/CW « Semi-CW break-in and monitor « Infinite VSWR protection
* Crystal |.F. filter with 1.7 shape factor « 2.7 MHz audio bandwidth e Noise blanker with variable
threshold control « and more! Also available in 15 watt P.E.P, input version., Home station power
supplies mav be purchased for 115V AC or 220V AC installations
SS5-15 (15 watts P.E.P.) . . o . . $579.00 PS-10 (115V AC power supply) . . $89.00
S§5-200 (200 watts P.E.P.) R . $779.00 PS-20 (115V AC power supply) $139.00

QR AR R

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

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

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

self-contained power supply . .

SWARN 55C 5-Band Remote Control
Mobile Antenna. Power rated at 1000

x P ; ! &
$299.95 watts PE.P. A SWAN exclusive . . . $129.00

A~ %
SWAN 117-XC 117v AC power
a supply with speaker, phone jack
% and indicator light. Ready to
as PlUg in and operate . . .. ...

SWAMN 45 S-Band manual
switching version of the 55C . . . . . . £79.00

SWAN 55-16B Super Selective |I.F, Filter,
Exclusive 16 pole filter has a 1.28 shape factor power rated at 2000 watts . ., . .. $89.95
with an ultimate rejection in excess of 140 dB. SWAN TB-3A 3-Element Beam Antenna
® |n easy-to-install kit form, . . . ... . power rated at 2000 watts . . . . . $108.00

SWAN TB-2A 2-Element Beam Antenna

SOLDEN SWAN 1040-V Trap Vertical
Antenna. 10, 15, 20 and 40 meters,

PR®2000W. . .............%$6995
75 Meter add-on kit . . . . . . .. . . . $36.95

L Lk Rk
2-METER MOBILE FM STATION
FEATURING THE NEW FM-2XA
TRANSCEIVER

QUK
2000 WATT P.E.P. INPUT MARK
Il LINEAR AMPLIFIER

Full frequency coverage from 10 to 80
meters plus MARS. Requires 100 watts of

3 drive compatible with SWAN 270B,

Transmit 10 watts of RF power over 12 3008, 500CX, 700CX and 600T. All con
channels from 144 to 148 MHz. Operates trols are easily accessible on the front
panel. Provides full legal power limit on

directly from any 12V DC battery system
MOS FET front-end substantially elimin
ates cross modulation and overloading
Infinite VSWR protection. Dynamic mi
crophone and all necessary cables and con
nectors are included, The 3 dB gain whip
is stainless steel with tapped transformer

moulded at the base. Your choice of roof
or deck mounting. A real value, worth up
to $288.70. You save up to $23.75 at this
low bargain price of $264.95 for this com

SSB, CW, AM and RTTY Meter switch
allows you to read Plate Voltage, Plate
Current, Grid Current and Relative Qut
put. Separate matching AC power supply
included with 4% foot connecting cable

plete package deal.

QR QR R R
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Holiday Offers!

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

Service. . .
for our Gift Information Service.

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

will be added where appropriate.

CUT ALONG DOTTED LINE —m—————— =
AND MAIL TO SWAN OR BRING TO YOUR LOCAL SWAN DEALER

PACKAGE #1 — $1099.95 PACKAGE #2 — $320.00 PACKAGE #3 — $264.95

LUXURY 600 [[] mB-a0 [[] Roof Mount

HOME STATION [] mB-80 [7] Deck Mount
[:! 700CX Champion . . . . . . $669.95 Ij 117-XC, AC Power Supply . $109.95
[[1FM-1210A & AC Power Supply . $359.95 [[]ss-16B, Super Filter. . . . . . . .$79.95
[:I FM-1210A Mobile Unit. . . . . . $319.00 D 510X, Crystal Oscillator . $53.956
[]3008B cygnet de novo . . . . $499.95 [[]FP-1, PhonePatch. . . .. .... $48.95
[Jvx-2, voXx unit. .$35.95 [CJwMm-1500, wattmeter . . . . . . . $49.95
[ ]14-A, DC Converter . : $44.95 [T]s5c, Mobile Antenna . . . . . . $129.00
[] §5-15 Solid-State Transceiver $579.00 D 45, Mobile Antenna $79.00
[T]SS 200 Solid-State Transceiver. . $779.00 [[]TB-2A, Beam Antenna . . . . . . $89.95
[_] PS-10, AC Power Supply . $89.00 [__] TB-3A, Beam Antenna ., . . . . $108.00
[[]ps-20, AC Power Supply . . . $139.00 [[]TB-3HA, Beam Antenna . . . . $125.00
[ IMmark 6B, Linear Amplifier . . $679.95 [[]TB-4HA, Beam Antenna . . . . $148.00
[[] vHF-150, 2 Meter Amplifier $299.95 [(]11040.v, Trap Antenna . . $69.95
[_] Mark 11, Linear Amplifier, . . . . $679.95 [ l?5 Meter Add On Kit $36.95
This check list can be used as an order form. Check the items you want, fill in all necessary
data, and mail to SWAN or your favorite dealer. All shipping charges will be collect. Sales tax

NAME AMATEUR CALL

ADDRESS PHONE

CITY STATE ZIP

Payment by: | jChack-'Monev Order |_]C 0.D [ -]SWAN Finance (10% or more down
payment enclosed) [_ BankAmericard # Expires

[_]Master Charge # Expires Interbank #

L !SWAN Account #

Check here if this is an add-on order [_|

305 AIRPORT ROAD
OCEANSIDE, CA 92054
TELEPHONE (714) 757-7525

More Details? CHECK—OFF Page 110

(All prices contained herein are subject to change after December 25, 1973)

If your total purchasa of SWAN equipment
ordered from this advertisement exceeds $600,
present this coupon for an additional 2% dis-
count off the total list price of your purchases.
This coupon is not valid unless signed by an
authorized purchaser,

Date of

Name Purchase

Slgnatura

Exph’u December
clippad from
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TRANSKEY ... Since 1966 Is On The Move!
TWO NEW IC KEYERS!!

PORTABLE! USES FLASHLIGHT BATTERIES!

wh

EK-105D with monitor
$51.95 rostraiD

Keys built in, finger tip adjustments
Wired, ready to operate
Output, heavy duty TR switch: 160 v. 700 ma.

Jam proof IC circuitry, 5-50 wpm self com-
pleting precise keying any speed

Variable tone control on monitor; volume on
EK-108D

Power; 2 inexpensive flashlight batteries 3 v;
or external 6 v source

* Tune push switch on EK-105D
* Microlight pilot lamps, both keyers

GLOBALMAN.., QUALITY PRODUCTS

Phone: 714/533-4400 Telex 678496

EK-108D
monitor built in

$64.95
POSTPAID

Main differences — EK-108D uses more trans-
istors and diodes; has external key adjust:
ments and built in monitor. Both covers
easily removable with fingertip screws on
each side.

1 year unconditional guarantee.

DEALERS WANTED. We intend to sell through
dealers wherever possible and will not know-
ingly sell direct in a dealers area. Identify
and send for dealer info.

Write for specs, photos, front, back & inside.
Fellow hams invited to visit dealers and try
keyers or send check or M.O. please to:

W6PHA — GLOBAL IMPORT CO.

P. O. Box 246, El Toro, Calif. 92630

10 day return privilege for cash refund

mm-<ms

oly STANDARD

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

SRC-146A
ERICKSON
SPECIAL

WITH

® Charger

® “Stubby’ antenna

® [ eather case

® Ni-Cads

® 94/94, 34/94 and one
channel of your choice

$369 List

_—50 Package Discount

$319 Prepaid — Cashiers

Check or M.O.

ERICKSON
COMMUNICATIONS

4659 North Ravenswood Avenue
Chicago, Ill. 60640 (312) 334-3200

' why!

/
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GATEWAY
ELECTRONICS

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

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

L. D. 7 SEGMENT READOUT — MAN 1
T\'F'E — NEW $2.75
L. E. D. INDICATOR — STANDARD SIZE —
RED — NEW 35¢ 3/%$1.00
DIGITAL CLOCK CHIP — NATIONAL 5314 — 6
DIGIT — 12/24 hour — NEW $12.95
STEREO AMPLIFIER “IC" 14 Pin, 2 watts per
channel — NEW $2.00

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

$3.00
— 10 position BCD & Compliment $4.00
— End Plates (per pair) $1.45

MINIATURE SIZE
— 0.312 x 1.3 x 1.3 10 position decimal

$2.50
— 10 position BCD & Compliment $3.75
— End Plates (per pair) $1.00

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

More Details? CHECK—OFF Page 110




for the EXPERIMENTER!

INTERNATIONAL EX CRYSTAL & EX KITS

OSCILLATOR « RF MIXER + RF AMPLIFIER -+ POWER AMPLIFIER

3. PAX-1 TRANSISTOR
RF POWER AMP

2. SAX-1 TRANSISTOR
RF AMP

1. MXX-1 TRANSISTOR
RF MIXER

A single tuned circuit intended for
signal conversion in the 3 to 170
MHz range. Harmonics of the OX

A small signal amplifier to drive
MXX-1 mixer. Single tuned input
and link output. Lo Kit 3 to 20

MHz, Hi Kit 20 to 170 MHz

A single tuned output amplifier
designed to follow the OX oscil-
lator. Outputs up to 200 mw,

depending on the frequency and
voltage. Amplifier can be ampli-
tude modulated. Frequency 3,000
to 30,000 KHz 33.75

N J
<

oscillator are used for injection in
the 60 to 170 MHz range. Lo Kit 3 (Specify when ordering)

to 20 MHz, Hi Kit 20 to 170 MHz
(Specify when ordering)........ $3.50 k

$3.50

6. TYPE EX CRYSTAL

Available from 3,000 to 60,000 KHz.
Supplied only in HC 6/U holder.
Calibration is = .02% when oper-
ated in International OX circuit
or its equivalent. (Specifly
frequency) . e e 33,95

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

4. BAX-1 BROADBAND
AMP
General purpose unit which may
be used as a tuned or untuned
amplitier in RF and audio appli-
cations 20 Hz to 150 MHz. Pro-
vides 6 to 30 db gain. Ideal for
SWL. Experimenter or

$3.75

Amateur _/\h /\

é Y
for the COMMERCIAL user...

INTERNATIONAL
PRECISION RADIO CRYSTALS y

20,000 to 60.000 KHz. (Specify
when ordering).......................$2.95

<
<

write for
CATALOG

International Crystals are available from 70 KHz

to 160 MHz in a wide variety of holders.

Crystals for use in military equipment can be L] v
supplied to meet specifications MIL-C-3098E. 4
INTERNATIONAL

Y%

CRYSTAL MFG. CO, INC.
10 NO. LEE ® OKLA. CITY, OKLA 72102

J

CRYSTAL| (GP) for "General Purpose'
TYPES applications
(CS) for "Commercial Standard’
(HA) for “"High Accuracy’ close tem-
perature tolerance requireaments.

.
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A COMPLETELY PORTABLE
FREQUENCY
COUNTER WITH . . .

10 HZ to 65 MHZ range
Full six di?it readout (L.E.D.)

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

FEATURES

« High capacity rechargeable Ni Cd batteries )

e Crystal controlled time base (can be field calibrated)

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

o "‘Battery save” switch for spot checks

e Less than 5 watts power consumption (5 volts @ 0.9
AMPS)

e Dimension 6" x 3.5" x 2.3"

o TTL input for use with pre scalar

e Can be operated on internal or external power, with
trickle charge and full charge positions

e Sample control lets operator determine how often the
readout is updated. Can ""hold"’ present count without
being updated

Mail orders directly to:
Great American Miniatures,
Inc.

P. O. Box 10990

Midwest City, Okla. 73110

Model C-65 Freq. counter $199.%°
Battery charger 8.%0
Battery charger & eliminator 18.%0

OLD OLD OLD REEDLESS ENCODER

RELIABLE RELIABLE
$425.00 RX 1 ROTATOR $425.00

10 YEARS OF PROVEN SERVICE. THE HEAVY
DUTY ROTATOR THAT WILL TURN ANY BEAM
ARRAY YOU WANT TO INSTALL. CONTROL
BOX TO MATCH S LINE. 115VAC SELSYN IND. \
380 DEGREES ROTATION. LIMIT SWITCH UNIT
IS 914" DIA, 28" IN HEIGHT.

Designed Built Backed

= SUB-AUDIBLE
® -30 TO 65°C OPERATION
= FAST STARTING TIME
= RF SHIELDED
= OPERATES ON 9 TO 18 VDC

= SMALL SIZE ONLY
Sq / 1.35Q x /3" HIGH

S 28.50 AVAILABLE FOR ANY EIA CODE

67.0 THRU 192.8 Hx

by ANTENNA MART WRITE FOR COMPLETE SPECS AND DATA SHEET
Box 7, Rippey, lowa 50235 Tobel eLecrronics

7920 Alida 5t La Mesa California 92041

BMC. XTALS-8333-9000.
Silk Screened Panel,
18 Watts Output.

* MOBILE

* FIXED STATION
* EMERGENCY

* AVIATION

Jor

Price 4995

Net to Amateurs
Complete with Tubes
Power Supply $9.95

SIX METER TRANSMITTER

TUBE COMPLIMENT
6UB Oscillator Multiplier
12AX7 Speech Amplifier
2E26 Final Amplifier
6BQ5 Modulator

EXCELTRONICS RESEARCH LABS

224-15 Linden Blvd. Cambria Heights, N. Y. 11411

OF ELECTRONIC DEVICES
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8-TRACK CAR RADIO STEREO

TAPE TRANSPORT °*8°%°

Contains complete K-track stereo recording/playback
unit you find in expensive car tape decks. Excellent
direct replacement unit if your own does not function
properly. Priced to toss away old, and replace with
new. Less amplifier. Design your own hi-fi stereo

s around it. Uses standard 8-tiack cartridge.
With hi-fi stereo tape and all its mechanical parts
that go with it. Operates off 12VDC, Automatic track
ting and changing plus track indicator output. 34
ips speed. WOW and FLUTTER less than 0.57% MU
methl shield motor reduces motar noise to an maudlble
one. Uses separate 739 preamp ‘md is ready to go

x 27

Wrap
M;untl og

Size: 3 X 5 >

Lowon Prices * s l
':"FI!(:.:J;I%‘:OE;S 3'0"‘ “"' o T Packaxes )rdw by type "“mwr sheets .Ewuleq\:’“' .
Dysunoo so 30 HiNra3e HENT470 .45 1(1SN7410a "les (1) h
3 for - 3 95 [ SN7401 [ SN7432 .30 [j SN7472 .35 (] SN74a105 .8S [ SN74161 1.65
e = $3. Bafie 3o Dawer sy 3 IHEVGGS (330 gvsies 1o
SN7 . - 74 .82 . .98
By RCA or equal 2N3 85"7:82 _;g 82:;::? 1"28 Bg:;:;: :: 8::;::3; lgg B::;:i:: ;:g
NPN, 23 watts, 3 amps,| [[JSN7408 32 | [ sN7a42 1 28 -5S |01 SN74112 1.25 |0 :
5 t . A L) sN747 : . SN74166 2.0S
TR g S e TR0 Gonrass r3slosnrazs Va2 [HENIRH] L32[ Swraive 210
[ SN7s08 - LI sN7a80 .75 [ sN7 - 74175 2.10
g inraos HoNrets paz\swast wasloshnaids 72IH2VE7e 219
0 SN7a10 - 2 .95 |0 SN74123 1. -10
s, [JSN7447 1.50 1.20 [[) SN73179
¢ O sn7411 ) SN744 L) SN7483  1.15 |(]sN74135 1.50 |[] 2.10
0 sN7413 HSn7das 1.50|11SN7485 131 [isn7a1d0 .56 | Syeine 120
. = . SN73181 4.50
(] SN7415 O enyas? 35(Lisn7ass 55 |1snrs .
1 .as 145 1.40 (] SN7418
0 sN7a16 U1 SN7489 4.25 | sN 2 1.20
hicH power "M Hanrais Gatrass  2s|Osnrase 130 |hSNTSISE 139| SN7a1s2 108
TRANSISTOR 3 for 53 | | O SN7420 CISN7460  .3s| 0 SN7331 1.50 [[1 SN74153 160 |(1SN74198 1.9
Ul sSN7421 U anyedo N7492 1.10[(1SN74153 1.98[[]sN7 3%
WITH HEAT SINK O SN7422 (] SN7462 -z'l: (J$N7493 1.10 (] SN74156 1.42 n SN7:::: 1.35
Removed from new equip- | | E SN7428 (1SN7463 .se Hz:;:gg 1.10 ([1 SN74157 155 [(]SN7a197 210
ment! Includes populs U sN7a2¢ USN7a65 50| (JSN7498 1,19 ohaal38 1.55|11SN74199 265
[.".\114 1 (|nfuknt:h' ml:n‘:lw::T * Factory Marked * Money Back G 160 1.95
\ ;
-4 ' uarantee Buy 100 — Take 20%

PNP, Cwatts, VCBO
TS amps, 10 e, For
e ot KRONQOS $ *Uses single National MOS “ciock chip”
: *12 or 24 Mour operation readouts 7-segment type.

mitters,  ete. Mounted  on
heat sinh 5 x 21 8 13,7, lhslgnul by our Scientitic Device enginecrs s the most
Any advanced :hg.ml timing device an the cansumer time
“AEROSPACE"” Type Clock held, It is ~o accurate | RRONOS KRI00 Series, in
the new sleek all-purpose walnut-and-black modern de-
BABCOCK & LEACH g . ‘TlME sugn cabinet, enhances any othice, Tome, den, et ft be-
cumres i CVisible-icton conversation prece’ wherever
CRYSTAL CAN RELAYS Buy 3 STANDARDM 15 placed. Has modern USE National Clack Chnp, and
uy 3 — -page brochure chock-full with petorals amd easy-to-
012 fo"‘ $3 50| rane mv.CHRONOMETERunm Stand, step-by-step msttuctions, This kit i COM-
3 1 ” TER SIMPLIFIED makhing do-st-youwrself casy! Uther
Cablnet: & x 5Ya x 67 (Included)  {oluicy i luie 1 wetting omiiie 1 honr pey <o,
All MAN" readouts by Monsanto 1 muntte poee seccnd, and hold bullon, Fasy-to-change
Type LED Char. Sale from 12 to 214 Imul.~, 1to 6o digits, D0 ta GO hz opera-
O KR-101 MAN-3 12 $47.
0 KR-102 MAN-1 .27 a7. L
T KR-103  MAN-3 .19 a7. 'NEARO ﬁm s. racromy
P U KR-104 Nixie .4s 47. MARKED
[ KR-105 707* .33 47, ® racroay B CToRy TESTE
T 0 KR-106 704+ .33 a7, SUARANTEED
} KR-107 SLA-1* 33 47. () 331 Hi slew rate op-amp (T0-8) .3$2.50
All  hermetically  sealed. B KR.108 Same as KR-107 except [] 532 Micro power 741 (TO-5) .. . 2.50
‘?ultl’"""" 1/"' half, und add $12. for green digits. EI] 533 rg;" power 709 ('(rgoss)‘ . g;g
u crys 5 in N 336 Input op amp .3
6-12- i + Comtacts ILitronics or Opcoa squals to MAN 1 char [ S37 Precision 741 (TO-8) . . 2.50
up to APDT, 10 Litronics equal to MAN-4 characteristics ) 5S40 7OW pwr driver amp (T0-5) .. . 2.50
amps. Such lnws as BR40, > % 550 Precision '723 vo'l':ngo "f (DIP) . 3‘1{)
i1 44, 16, 24, ete. evices 556 S Times faster than . .
Sorry, no choosing voltages al Standard, watch for it! (] 558 Dual 741 (mini DIP) . . 1.00
or types. From factory mix- TWO CLOCKS IN ONE! a P! Ioc: :nops (DIP) . . ;;:
tures . . . to you! Good - ] tock loops (DIP) . 3.
asst, if you are  space- O lock loops (DIP . 3.2%
Sicara e e INATIONAL ‘OP” AMPS| [ 253 Fhait 1ot 1sc5: «.z.’. 338
D 566 Function g ncrnor . 3.
Gl ““GLASS AMP 11" BUY ANY 3 — TAKE 10% D $67 Tone gen or ' ;z:
SPACE AGE FEATURE | Type Description Sale O 598 Four quadrant mu tipl - .3
Meets ¢ A} OLM-300  Super 723 V. reg. . .. .. $1.99 | O 702C Hi-grain, DC amp (1'0 s) ... .39
Kla N ilicon | DLM-301  Hi-performance amp ... .49 O 703C RF-IF, amp, 14 ckts (70 s) 1.00
slrt-nglh“ that meets Jan | 8 t:-goz xollllv. follawer 8 ;g:c'r% twv::l l" .”“":A l:g
specs, high retiability, with- | M3 Dog- §- 18- H o e i DIP ) ‘s
stands  avalance power s LM.307 s“- . "L ‘e g 730 DH’ -m:: 'mn (‘) rH
Tkes L K ety ONE | O um-308 RIS Fot Type 0p Amp | 1030 | (] 711C Dua difl. comp (A) ‘a8
capabitities.  Axial  leids, O LM-309H SV 200 mil V. r . [J 723C Voltage regulator (AY . .98
O LM.309K SV 1-amp V. . 7 733 Diff. Amp P B £
{JLM-311 Comparator [0 741C Frequency comp: atar 709 (A) .49
} oIV D LM320 Minus SV 1-amp V. (] 741CV Freq. comp 709 (mm ow) .. .49
Na2 PIV Nule O LM-320 Minus 12V 1.amp V. . ] 747C Dual 741C (A) L. .
O 45 200 s$.14 (JLM-320 Minus 15V 1-amp V.R.¢ 1.95 | [] 748C Frea. adj. 741C (A)
[] 1N4246 400 .22 [1LM-350 Dual peripheral driver .. .59 | [] 748CV Freq. adj. 741C (mini DIP)
(0 1N4247 600 .39 | (LM-370 AGC squeich op amp . .. 1.49 783 Gain Block
HiINa2es 1500 53 |LLm-371 R-F LF opame...... .63 0 753 705 pus 768¢ (01p) |11
59 | JLM-373 AM-FM, SSB, 1.A.D. ... 3.75 | 5 739.739 Dual stereo preamp .
C1LM-374 AM-FM, SSB, IVAD ... 3.75 | (] 741.741 Dual 741C (A) ..
CI1LM-380 2-watt audio ampllﬂar . 1.95 | 7 75150 Dual peripheral d'ivor
[ LM-3070 Chrome regenerator. ... 1.50 | ] 75154 Dual periphe driver
OLM-307% TV chroma - 1.0 (5 745512 Dual -
*T0-3 case, —— others 70-S [ PA265 S-Watt voltage reg: uiator | .

J ULN230OM Op amp with scn
[] CA306S Video Audio system. .. .
(A) TO-5 or DIP dudl in line pak

(HIGH YOLT 1AMP
] PIV SALE, ... [N O Or
H 2000° 1go HI-Fl 1” SQUARE

5[ MINI METERS

Terms: add postage  Rated: net 30
Phone Orders: Wakefield, M . 1(»] O "l
Retail: 16-1% Del Carmine Wi M .
(off Water Street) C.O.DS MAY llh l’]l()\l- ’

1) 15¢ CATALOG on Fiber Optics, ‘ICs', Semi's, Parts 1854 o
‘ 2.25 |1 Plast
poLY pAKS { Baly g, stereo, tape, amr
av te mig, plux & minus :
P.0.BOX 942H LYNNFIELD . MASS. 01940 O VU, front mtg, plus 3 minus zn dh 3 for $3.75
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two
calculating

ideas

Texas Instruments TI-2500

Fast-figuring. Adds, subtracts, multiplies, divides. ..
does true credit balances, mixed and chain cal-
culations.

8-Digit Display with a floating decimal, no need to
ever set it. Constant switch allows shortcut multi-
plication and division. Everything Included. AC
adapter/charger, rechargeable batteries and handy
carrying case. Only 12 oz. Measures 515" x 3" x
1-7/10".

Model TI-2500 Only $84.95

Texas Instruments SR-10 P

The electronic slide rule

Made to order for technicians, engineers and scien-
tists, this amazing little machine not only adds,
subtracts, multiplies and divides, but also figures
reciprocals, squares and square roots. It also in-
corporates capability for sign change and scien-
tific notation.

Display includes 8 digits plus 2 digit exponent and
2 signs for 12 total characters.

Compact size 6.3” x 3.1” x 1.5”. Includes AC
adapter/charger, nicad batteries, carrying case
and owners manual.

Model SR-10 Just $119.95

postpaid USA

Here are the wonder products of the 70's — two exciting Texas Instru-
ments’ handheld puﬂagfe calculators all ready to go to work for you at
any time and any place. Two models to fit virtually every need, both made
in the USA by Texas Instruments and backed with their warranty and
service organization.

Order today. Send either a check or money order or all of the information
from your MasterCharge or BankAmericard and we'll send your new
calculator by return mail.

C:C..__DI'T'I?eC::

Greenville, New Hampshire 03048
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HEAT SINKS e

e IC TERMINALS o

e DIODES e IC SOCKETS

e TRANSFORMERS e CAPACITORS

RESISTORS

INTEGRATED CIRCUITS e

e SAVISIA 4T e SINTWLHOSSY HOLSISHY o SLIND ONLINNOD AAVIAA TYSHAAIND o

More Details? CHECK—~OFF Page 110

CAPACITOR ASSORTMENTS e ANTENNAS e [INTEGRATED CIRCUITS e RESISTORS e

HAVE A COPY
OF OUR NEW
CATALOG YET?

IF NOT, WRITE OR CIRCLE

READER SERVICE CARD
FOR YOUR COPY NOW!

——..—jF._ :-Z?J:u'\g : SOLID STATE SYSTEMS, INC.
ﬁ”ﬁﬁl{%ﬁﬂ%t%lsl’;_ﬁﬁ@ P.0. BOX 773
AR T LTS 25 W CoLUMBIA, MISSOURI 65201

(CALL TOLL FREE) 800—-325 —2981

october 1973 8
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L. I. Electronic Supermart

(0ff the wall self service)

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

6" x 6", BO¢ ea. — 6 x 12, $1.50 ea. - 12 x

12, $2.85 ea.
New P.C. Boards — G10, 1 oz. - 2 side copper-
fiber glass

6" x 6", $1.10 ea. - 6 x 12, $2.00 ea. - 12 x

12, $3.75 ea.
New P.C. aoards — G10, Fiber glass punch:

F Pattern 4.5 x 6.5, .062 holes, 5per1” $1.30

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

G Pattern, 4.5 x '6.5, .062 holes, $1.30
Pkg. 10 Bircher P.C. Board, metal 2" slides $1.00
Package of 50 flea cilps for above punched
Boards, .062 75¢
30 % or Y W resistors, packaged 5 per value
your choice of values $1.00
25-1W resistors, packaged 5 per value, your
choice of values .. $1.00
15-2W resistors, packaged 5 per wvalue, your
choice of values $1.00
5 14 or Y% W, 1% resistors, packaged 5 per
value, your choice of values .50
5 ceramic disk caps, .001-01, packaged 5 per
value, your choice of values .50
5 mica dip caps, 1 pf-150 pf, packaged 5 per
value, your choice of values 50
5 mica dip caps, 180 pf-B20 pf, packaged 5 per
value, your choice of values .
5 mica dip caps, 910 f\f1500 pf, packaged 5
er value, your choice of values $1.00
ire Kit #22 solid PVC, 6 spools, 6 colors, 50/
ea. spunl $3.50
Wire Kit # 22 stranded PVC, 6 spools, 6 colors,
50¢ ea. spool 3.50
Wire Kit #24 Solid PVC, 6 spools, 6 t:i:|It.'arss.atisi?i;_;l

Wire Kit #24 stranded PVC, 6 spools, 6 colors,
50’ ea. spool $3.50
10’ — Ten cond. ribbon wire, color coded, #22
or #24, stranded $1.50
& K #7101 mini switch, SPDT on-on $1.05
& K 37103 mini switch, SPDT on-off-on 51,20
& K #7201 mini switch, DPDT on-on $1.3

C & K #7203 mini switch, DPDT on-off-on $1. 55
Alco 105D MST momentary on-off-momentary on

$1.25
Central Lab DPDT push momentary. SPEC. 4/$1.00
Connectors, PL259, $.45; PL258, $.70; 175U or
176U, $.20 ea.; UG 8B cu,, 850 UG 201 a/u
(N to BNC adapier} $.75; RCA to UHF, $%$.90.
Encapsulated chokes iuhto's Mh, choice 3/$1.00
Varo type mini bridge rectifiers, approx. %"
sq. size: 2 amp. - 50 v., $1.25; 4 amp. - 50 v,
$1.25; 6 amp. - 50 v., $1.25; 2 amp. - 100 v,
$1.25; 4 amp. - 100 v., $1.25; 6 amp. - ng

0

1.

elelel

$1.25; 2 amp. - 200 v., $1.50; 4 amp. - 20
$1.50; 6 amp. - 200 v., $1.50; 2 amp. - 40
$1.50; 4 amg 400v 51 50; 6 amp. - 400v $
Triacs — t ermo tab package — 1 am 4
v., $.80 ea.; 3 amp. - 400 v., $1.40 ea.; amp. .
200 v., $1.20 ea.; 6 amp. - 200 v., $1.40 ea.
6 amp. - 400 v., $1.60 ea.; 6 amp. - 500 v,, $1.8
ea.; B amp. - 200 v., $1.60 ea.; 8 amp. - 500 v.,
$1.80 ea.
To-5 case, 1 amp - 200 v., $.70 ea.; 1 amp. -
400 v. ox Sl 00
SCR 2 8 arnp thermo tab $.80 ea.

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

Send check or money order - include 60¢ to
cover parcel post and hlrldlll;% UPS shipping
available. Minimum order

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

KRP
ELECTRONIC SUPERMART, INC.

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

THI:' ULTRA-BAL 2000

-An extremely rugged, weather -proof BALUN!
eFull 2KW, 3-30 MHZ., 111or 114 ratios.,

#Special Teflon Inlullllm May be used
with tuned lines and tuners.
\ *With dipole insulator and hang.up hook.
ONLY S 8.95ppd. (state ratic)

At your dealer or order direct

K.E.Electronics sox 1279, Tustin calit.92680

SPACE-AGE TV CAMERA KITS & PLANS

C F P ENTERPRISES

866 RIDGE ROAD
LUDLOWVILLE, NEW YORK 14862

] |
' |
} |
| Central Upstate New York's }
| Mail-Order Headquarters I
| Specializing in Two-Meter FM |
| and Quality Used Gear |
| office & Salesroom Hours by Appointment Only |
I 24-Hour Phone: 607-533-4297 |
! i
' |
' |
! |

Send SASE for Bi-Monthly Listing of
Used Equipment and Bargain Goodies

Trade-ins accepted on both new and used
equipment. Cash deals get prepaid shipping in
the Continental U.S.A. plus a 20% discount on
the items on our regular listing!!!!!

@ Swawn
EAST COAST SERVICE CENTER

We also service all other popular makes.

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

PROFESSIONAL ELECTRONICS CO., INC.

1710 JOAN AVE. EUDOWOOD BRANCH
BALTIMORE, MD. 21204
301-661-2123

WANTS TO BUY

All types of military electronics equipment and
parts. Call collect for cash offer.

SPACE ELECTRONICS division of
MILITARY ELECTRONICS CORP.

76 Brookside Drive, Upper Saddle River
New Jersey 07458 ® (201) 327-7640

82 october 1973

THE ULTRA-BAL 8040 DUAL DIPOLE ANTENNA

l_l_u_x_._.l._.l.._.x_L_l

Full length Copperweld elements for the B0 and 40 meter
bands, feed with the famous Ultra-Bal 2000 Antenna Balun.
With drop-proof spacer insulators for paraliel dipole use.
May also be used as a dual-band “fan™ dipole. A complete
antenna, ready to connect 1o your coax feed-line.

Model UB-B0-40-DDA 52450 ppd.  Calif add 6%
K.E.ELECTRONICS  Box 1279, Tustin, Calif, 92680

More Details? CHECK—OFF Page 110



YOUR ASSURANCE OF PERFORMANCE & QUALITY
q YAESU Amateur Price Net
F-LNE MODEL40OOD/400SD

Includes 6 & 2 Meters

FR DX 400 $299.00 $P-400P $59.00 — i WA
FR DX 400 D $399.00 $P-4005 $19.00 Exciter $339.00 $339.00

FR-DX-400
RECEIVER

Mode of Operation: SSB, CW and AM (FM)

Frequency Range: 1.7-2.3Me, 3154, 1Mc, 6.9
7.4Me, 13.914.4Mc, 20.9
7

21.4Mc, (26.9-27.5Mc), 2

Sensitivity SSB/CW; 0.5uV at S/S+N
10 db. AM; TuV at S/5+N
10 db.
SSB/CW/AM; 2.4kc/6 db
4 kc/26 db. AM; 4 kc/6
db 7.5ke/60db. (CW; 600
cpa/Bdb 1.5ke/60db). (FM;
24k c/Bdbl
Spurious Response: Better than -60 db at 14Mc
Frequency Stability :After warm up less than
100 cps. per any 15 min.
or 10% line voltage, fluctu
ation,

Selectivity

T-notch Attenu

ation -50db

Antenna |mpedance: 50-75 ohms

Audio Output

Impedance: 4 or 600 ohma

Output: 1 watts @ 5% distortion

Power Requirement: 100/110/117/200/220, or
234 volts AC, 50 or 60 cps.,
approx. 50 watts

Dial Calibration: 50 ke main dial division, 1

ke reading
Calibration 100k or 26kc
Dimensions 14 V"W, 6 1/8" H, 1
1/5" D.
Waeaght Approx. 24 Ibs.
I ) option

SP400-P

SPADO-P: Hand Liner
Phone Patch, speaker
is designed for the FT
du 400 and 401 series,
single side band tram
cewers. Front panel
Patch switch, off and
on switch, imeter level
to phone linal. TX
and AX gain controls.
RAear apron: Receiver
B/4 ohm jack, 600 ohm
recav ar jack, monitor
null switch, balance
control, line jack trans
mitter 600 ohm jack
trans mitter Hz jack,

FL-DX-400
TRANSMITTER

Frequency Coverage:3.5-4 1Mc, 6.9-7.5Mc, 13.9
14.5Me, 20.9-21.5Mc, (27,
9-28.5Mc), 28.5-29.1Mc,
128.9-29.5Mc)

Modes of operation: SSB; Upper and lower side-

band on all bands. CW; Grid

block keying. VOX circuit
keying. AM. Either sde
band with carrier.

Main dial calibrated 0 to

500kc and 500 to 1000kc.

Vernia dial calibrated 0 10

50kc and 50 to 100ke in

Tke division.

Dial Calibration:

Stability: Less than 100 cycles within
any 15 minutes after warm-
up, less than 100 cycles
with 10% change in line vol-
tage.

Sideband Sup-

pression 50 db at 1000 cps.

Carrier Suppression: Better than 50 db.

Distortion Products: In excess of 30 db down.

Frequency Response: 300 to 2700

Input Power 558 and CW. zaow.cu PEP
AM-100 Watts

Output Impedance: Nominal 52 ohms adjust
able with pi network,

Microphone: High impedance dynamic
or crystal.

Power Require

maents: 100/110/117/200/220 or
234V, 50/60 cps AC.

Dimensions 14 1/2° W, 6 1/4" H, 1
/5" D.

Waight Approx. 25 Ibs

Here is the opportunity you have been waiting for:

or the receiver.

FACTORY SERVICE IS AVAILABLE WHERE WARRANTY HAS EXPIRED. MODIFICATION KIT MK 160
FOR OLDER MODEL FT101 $S40.00 PLUS

$16.00 WITH XTAL

PLUS LABOR.

MODERNIZATION KIT MIR-1

Split frequency operation for working that choice DX and Net Operation.
This is the ultimate for complete coverage with control from either the transmitter

2 Mechanical Filters for excellent selectivity plus T notch rejection tuning.
Solid State VFO for excellent stability.
Clarifier for Net operation.

Built in Monitor for listening to transmitted signal.

100K C and 25KC calibrator - 3 step AQC.

Pick up a brochure at your Dealers and ask for Demonstration.

FL-2000B

LINEAR AMP
Circuit: Grounded Grid
Frequency: 8010 10

meters
Max. Input: 1000

watts DC
Plate Voltage: 2400

volt DC
Power :115/230 voit AC,

Requirement 50/60 cps.
Input
Impedance: Approx.
60 ohms Output
Impedance: 50 to 100
ohms
Forced air
coaling
Tubes: 5728; 2 in paraliel
Dimensions: 14 1/2° W,

Cooling

6 1/4"H, 1112°0D.
Weight: Approx. 40 lbs.
(160M)

LABOR. BROCHURES WITH SPECIFICATIONS ARE AVAILABLE AT YOUR DEALERS LISTED BELOW

lﬂ.ﬂl!’ AADIO STORES/ 213 47767010
ngetey om, CAL. Butier, Mo
Hhﬂ I‘&DID DI.I'I('JIIS 347 5787

RHCW (t(ﬂ'ﬂoﬂlcﬂm T80 6656
RAenton Wash

WILSON ELECTRONICS/ 702 457 J596
-~

Pittman, N

ED JUGE ELECTRONICS/BY 7 92% 5721

Fort W

jorth, Tex
AMATEUR ELECTRONICS SUPPLY /414 447 4200
Malwaubes Wi Cleveland

Ashavilla, NC

WYAESU MUSEN USA INC.

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

FRECK RADIO & SUPPLY/ 104 754 9551

HARRISON RADIO/S16 293 7990
Farmingdale, L1 Valley Sueam. L1 New York Ciy, NY

TWX 910-346-7624
TEL 213.633.4007

More Details? CHECK—OFF Page 110
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know this sign

To most people this is a symbol from
Greek mythology. But to hundreds of
thousands of active amateurs, Pegasus is
the symbol of the Radio Amateur CALL-
BOOK the single most useful operating
reference for active amateur stations.
The U.S. Edition lists over 285,000 Calls,
Names and Addresses in the 50 States
and U.S. possessions while nearly 200,000
amateur stations in the rest of the World
are listed in the DX edition.

Both editions contain much other invalu-
able data such as World Maps, Great
Circle Maps, QSL Managers around the
World, ARRL Countries list and Amateur
Prefixes around the World, Time informa-
tion, Postal Information and much, much
more. You can't contest efficiently, you
can’'t DX efficiently, you can't even oper-
ate efficiently without an up to date
CALLBOOK.

To make the CALLBOOK even more val-
uable, three supplements are issued each
year which bring your copy completely up
to date every three months. These are
available at a modest extra cost. Full de-
tails in every CALLBOOK.

Get your copies of the big new 1973
CALLBOOKS today.

US CALLBOOK

(less service editions)

Just $8.95
US CALLBOOK

(with service editions) (with service editions)
$14.95 $11.45

Mail orders add 50¢ per CALLBOOK postage
and handling.
See your favorite dealer or send today to:

DX CALLBOOK

(less service editions)

Just $6.95
DX CALLBOOK

OR RADIO AMATEUR"b l(
‘NR‘:E f OO K inc

REF{JRE \_h 925 Sh D
W E Sherwood Drive
BROC Dept-E | ake Bluff, 111, 60044

84 october 1973

AK-1 BOARD ONLY e $ 3,25
AK-1 KIT OF ELECTRONIC PARTS . $ 20.00
ST-5 BOARDS ON . $ 5.25
ST-5 KIT OF ELECTRONIC PARTS $ 47.50
ST-5A BOARDS ONLY $ 525
ST-5A KIT OF ELECTRONIC PART' $ 54.00
ST-6 BOARDS ONLY (These are t original

by WG6FFC) . $ 18.00
ST-6 KIT OF ELECTRONIC PARTS $128.50

MOD. KIT FOR UPDATING THE ST-5 TO THE
ST5A 9.00

PEMCO 250 EIGHT DIGIT COUNTER WITH
BUILT-IN PRE-SCALER AND POWER SUPPLY

SEMI KIT $165.00
PEMCO MODEL "50A FREQUENCY COUNTER
SEM $125.00

These are fuIIy ‘assembled and tested boards
only, you add your own cabinet, etc. Write
for details.
You must supply the cabinet, A.C. cord, meter, switches,
etc. on all kits except where noted otherwise. (Ali prices
are postage paid (we pay shipping).
We will do most any printed circuit hoard for individuals
or prototypes. If required we will also do the layout of
the boards. All our boards are G-10 glass-epoxy solder
plated and come drilled only. At present time we can do
only single sided. All component parts used in our kits are
new manufacturers stock, We Do Not Use Any Used or
Surplus Parts, Al inquiries are answered promptly.

PEMCO ELECTRONICS

MANUFACTURING
42218thSt.,N.E,, Salem, Ore. 97301, (503 ) 585-1641

PRINTED CIRCUIT BOARDS

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

PHONE ORDERS

NOW ACCEPTED FOR
1 DAY C.0.D. SHIPMENT
ON ALL OUR

PRE-AMPS

AND SOME OF OUR

CONVERTERS

AND

FREQUENCY SYNTHESIZERS

If you need a low noise pre-amp in a hurry for communi-
cations or instrumentation, we can fill your order custom
tuned to any frequency from 5 MHz. to 475 MHz. within
24 hours by air mail or special delivery. All you pay is
our regular low price plus C.0.D. shipping charges. This
rush service is also available on some of our stock con-
verters and frequency synthesizers. To place an order or
for information on any of our products call us between
9 A.M. and 4 P.M., Monday thru Thursday except holidays
(no collect calls please). If line is busy keep trying.

PHONE: 212-468-2720
VANGUARD LABS i sevas

More Details? CHECK—QOFF Page 110
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MipLan

ELECTRONICES COMPAN

OMING
ON

New 2-Meter,
12-Channel VHF/FM Mobile Transceiver

Midland, for years one of the top names in communications equipment,
proudly introduces this sensational new 15-watt Amateur mobile. More power
than most sets, it drives linear amplifiers to full output. And there's a low-power
position switch for short-range 1-watt output. Instantaneous final protection
circuit prevents damage from excessive VSWR. Receiver has multiple F.E.T.
front end with high “Q" resonator filter, ceramic filters in I.F. —superb selec-
tivity, sensitivity, and bandpass characteristics. King-size illuminated S/RF
meter, channel selector. Variable squelch, volume controls. ADL circuit main-
tains deviation level without distortion. Crystals supplied for .16-.76, .34-.94,
and .94 simplex. Each receive-and-transmit crystal has individual frequency
trimmers. Equipped with connector for attaching tone burst and discriminator
meter accessories. Includes dynamic mike and mounting hardware.

Model 13-500

For information on Midland

Amateur radio, write for “ IDLAN D

our full-line brochure:
P.O. Box 19032, Kansas City, ELECTRONICE& COMPANY

Missouri 64141 “Coming on Strong in Amateur Radio”
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THE MOST COMPLETE
2 METER REPEATER AVAILABLE

AND DUPRLEXER ® DESIGN
Y WITH NEW FCC RE&_ '

e ASK FOR FLYER SHEET

DYNAMIC COMMUNICATIONS, INC.
948 Ave. "E" P.O. Box 10116
Riviera Beach, Fla. 33404 (305) 844-1323

"WA E SAVER
OWERS & MASTS

CZ series towers, cranks up, installs
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
Certified Welders L.A. City License #634

RISTAO TOWER CO.

P.0. Box 115, Hanford, California 932@

]

Model 60W (Proce

soatsor A 52650 | rig
Model BOK  (Processor K §21.90 | Model 20 (5-5 5 Mhz VF
200-15 Frocessar B §1295 | Model 20C ((
Model 20D | D ke
SN Grtigne il
DEALERS: :

PARIRNL
BOX 185A « FRANKLIN, PA. 16323
PHONE Bl4 432-3647

VE AMATEUR Ri\Dl\! SALES, Dow
S5T ELECTRONIC A
WHOLESALE l'lf_L‘kONIL‘\ M
INDUS!HI[‘; Elnt

!H\MT RONICS

jo Specily your lype of

17 = SlGan 5YSTFM
1146 « KASS rlE(‘IHDNlCS DISYHIHUI'E‘JRS

60 » Amnt UH Model 10AW $26.50
Model 10AK $21.95
200-2K $12.95
o yd Kitl ... 4.95

-M Wf_lNS[‘HENI\(’H KIDPJ, lrw

LEARN RADIO CODE

THE EASY WAY!

® No Books To Read

® No Visual Gimmicks To
Distract You

® Just Listen And Learn

Based on modern psychological
technigques—This course will take
you beyond 13 w.p.m. in
LESS THAN HALF THE TIME!
Available on magnetic tape
$9.95 — Cassette, $10.95

$9.95

Album contains three 12"
LP’s 2% hr. Instruction

EPSILON [§] RECORDS

508 East Washington St., Arcola, lllinois 61910

s

Model 11A (Assembled
$169.95
§169.95
$169.95
§ 2995
§ 2995

MGDEI. 10A ELECIHUNIC KE\'EH
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What has feathers,
a lot of class, and
loves hams?

(gt

of course.
SAROC

The Fun Convention
hosted by SOUTHERN NEVADA AMATEUR RADIO CLUB, INC. at

FLAMINGO HOTEL CONVENTION CENTER, LAS VEGAS, NEV. 89109 — JANUARY 3-6, 1974
ADVANCE REGISTRATION — $10.50 per person includes:

1. Special room rate of $15.00 plus room tax per night single or double occupancy, effective
January 3 through 10, 1974 while 500 rooms last at the Flamingo Hotel.

2. Advance Registration drawing ticket for Saturday.

3. Regular Registration drawing ticket for Saturday.

4. Complimentary cocktail at the Flamingo Hotel.

5. Complimentary KENO ticket at the Flamingo Hotel.

6

7

8

. Admission to technical seminars, meetings and exhibit area, Friday and Salurdazy,
. Ticket for admission to cocktail party hosted by SAROC and HAM RADIO MAGAZINE, Friday.
. Ladies who register will receive admission ticket for their program on Saturday.
9. Ticket for admission to cocktail party hosted by SAROC and SWAN ELECTRONICS, Saturday.
10. Ticket for Flamingo Hotel Buffet Hunt Breakfast with Champagne, Sunday.
11. Tax and Gratuity on all items 1 through 10 except hotel accommodations.

ADVANCE REGISTRATION with midnight show — $17.50 per person:
Includes all items 1 through 11, plus Flamingo Hotel Midnight Show and two drinks, Sandler and
Young are scheduled in the Flamingo Hotel Main Show Room.

ADVANCE REGISTRATION with dinner show — $21.50 per person:
Includes all items 1 through 11, plus Flamingo Hotel Dinner Show (Entree: Brisket of Beef) no
cocktails, Sandler and Young are scheduled in the main show room.
Advance registration must be received in SAROC, P. 0. Box 73, Boulder City, NV B9005 on or before
December 15, 1973. Refunds will be made if request in writing received in P. O. Box 73 on or before
January 3, 1974.
SEVENTH MNATIONMAL FM conference Friday and Saturday, FM Hospitality Room 16/76, 28/88 and
34/94 repeaters. WCARS-7255 and WPSS 3952 special events stations to assist mobile operators.
Mail accommodations request to Flamingo Hotel, Las Vega, Nevada 89109 — Do it now!
Mail Advance Registration fee to, SAROC, P. 0. Box 73, Boulder City, NV 89005 — Before December 15

More Details? CHECK—OFF Page 110 october 1973 87



13-500 MOBILE 2-METER FM TRANSCEIVER. 15-watt, 12-channel with
crystals for .16/.76, .34/.94, and .94/.94. Includes microphone

and mounting hardware. 219.95

13-509 220 MHz FM MOBILE TRANSCEIVER. 10-watt, 12-channel with
crystals for 223.00 MHz simplex. Includes microphone and

mounting hardware. 209.95

13-520 2-METER FM HAND-HELD TRANSCEIVER. 2-watt, 6-channel
with crystals for .16/.76, .34/.94, and .94/.94. Includes case

with carrying strap. 209.95

MADISON ELECTRONICS SUPPLY, INC.
1508 McKINNEY AVE. — HOUSTON, TX. 77002
713/224-2668 Nite/Weekend 713/497-5683

PROXIMITY SWITCH
MAGNETIC REED SWITCH. Normally open contacts. Mag-
net operates switch within 34 inch, (3 in. x 5/16 in. x
5/16 in.) ldeally suited, alarm systems, doors, windows,
etc. Priced at only 7 pair for $10.95.
8509-1 MEMORY DRIVER with B-7971 jumbo ALPHA-
NUMERIC nixie tube $15.00 ea.
8910-1 4 Line 8.4.2.1 BCD IC DRIVER for B-5750
- NIXIE less tube $5.50 ea.
SEND FOR . .\v‘ N 8054-B 110 kHz Bl DIRECTIONAL COUNTER for B-5991
— Yol NIXIE. Less tube. $5.50 ea,
L= ,‘" 8006 POLARITY DETECTOR MODULE for B054 Counter.

FREE FLYER! 5 Drives B-5992 (4, —) NIXIE. Less tube.  $5.50 ea,

ALL ABOVE PREPAID CONTINENTAL U.S.A.

4 iy J
AMIDAN. . 1I))
M0olis LEEDS RADIO
. STH Warren St., N. Y. C., N. Y. 10007 (212) 267-3440
12 EET .

NORTH HOL CALIF

W= )

WHY FIGHT QRM? .

Win the battle against CW QRM with the new DE-101
using advanced integrated circuit design. Connect it
between your receiver and high impedance earphones
for a guaranteed superior CW reception. Operate your
receiver the same way as before except now {Ou
discriminate against QRM. No adjustments, the DE-101
is factory tuned and complete with built in ac suppl
One year warranty. 4/ x 2147 x 6 $29.95 plus $2.00
shipping.

ATTENTION EXPERIMENTERS

Raise four rinted circuits and breadboards with in-
expensive 14 inch long plain metal spacers for a #4
screw. 30 for $1.00 postpaid.

Ala. residents add 579 sales tax.

DYNAMIC ELECTRONICS INC.
QRM QRM QRM BOX 1131 DECATUR, AL. 35601 .

QRM

e QRM

88 october 1973 More Details? CHECK—OFF Page 110



ARRL

SOUTHWEST DIVISION
CONVENTION
OCTOBER 19-21, 1973

SHERATON-UNIVERSAL HOTEL,
NORTH HOLLYWOOD, CALIF.

Shuttle Service To LA International and Hollywood-Burbank Airports
Free Parking for 750 Cars

Easy Access by Freeway

Four Restaurants In Hotel

Reduced Daily Room Rates
One Person @ $19, $21, $24 or $26
Two People @ $24, $26, $29 or $31
Suites @ $50 And Up

® Universal Studio Tour Saturday @ 1:30 p.m.
® 3 Meeting Rooms Booked Solid with Technical Presentations
® ARRL Open Forum Saturday @ 3-5 p.m. with W2TUK, WLRW, WL1CP, etc. on Hand

PRE-REGISTRATION CLOSES OCTOBER 15, 1973

PRIZES GALORE
GRAND PRIZE: KENWOOD TS-900 WITH AC SUPPLY/SPEAKER
PRE-REGISTRATION PRIZE: TEN-TEC ARGONAUT WITH AC SUPPLY
BANQUET PRIZE
HOURLY DRAWING PRIZES
PROGRAM DRAWING PRIZES

Served BEEF BANQUET SATURDAY 7-10 P.M.

TICKET PRICES (Each): Pre-Reg. Regular
EXHIBITS & PRESENTATIONS ONLY $ 4.50 $ 5.00
BANQUET ONLY $ 8.50 $ 9.00
EXHIBITS, PRESENTATIONS & BANQUET $12.00 $13.00

Breakfasts and Luncheons for several special interest groups

More Details? CHECK—OFF Page 110 october 1973 89



COMPUTER KEYBOARD
$7.00 (as is)

Several styles on hand in poor condition, broken
key/keys, broken case or no case, etc. Still a
good value at $7.00 for parts, switches, and
each has encoder board in base.

2N2152 45 volt 170 watt PNP-G $1.00
*2N3713 80 150 NPN-S 1.00
*2N3773 160 150 NPN-S J5
*2N3789 60 150 PNP-S 75
2N5301 40 200 NPN-S 1.25
*2N5301 40 200 NPN-S 1.00
*Removed from used equipment

BRAND NEW, 115 volt AC input. OP - AMP
XFMR, out puts: 16 VCT Y% amp, 17 VCT 14
amp. $3.50

FILAMENT or BTRY CHARGER XFMR

output of 18 volts at 4.5 amp $3.50

Postage Extra on all Items

JOHN MESHNA JR. ELECTRONICS

313,344 CORE MEMORY  $125.00

From SPECTRA computer, visually OK. 64 x
68 x 4 x 18 core stack. Figures out to 35K Byte.

LED 7
SEGMENT READOUT

Similar to MAN-1. Factory sec-
onds but functionally OK. Fit
14 pin DIP socket.
7 segment w/left decimal
T #LED-A-L P ?3,00
segment w/right decima
7~ ' LEDAR 3.25

7 segment no decimal

#LED-A 2.75
Socket for above, gold plated
leads 3/1.00

IC SALE YOUR CHOICE 3 for $1.00

xl 900 BUFFER TO-5

ul 914 DUAL 2 INPUT GATE TO-5
ul 923 JK FLIP FLOP TO-5

ul 926 Hi speed JK FLIP FLOP TO-5
ul 931 JK/RS FLIP FLOP (DIP)

10 pin socket for TO-5 IC 3/1.00

GIANT NIXIE B7971

Used $1.00 Brand New $2.00
With schematic for GIANT clock

COMPUTER TAPE DECK $75.00

Takes Y inch tape, made by Computer Entry
Systems. Visually ok, with electronics, no data
available.

LASER DIODES, new listing just arrived, send
SAE.

P. 0. Box 62 E. Lynn, Mass. 01904

YAESU

Racom has the following Yaesu models
in stock for immediate delivery.
FT-101, FTDX-570 & 401,
External VFO's, Speaker-Patches

Frequency Counters.
> Meter FM Mobile Transceivers
FT-2FB and FT-2 Auto

Write to Woody, W?RC

Racom Electronics, Inc.
15051 S.E. 128 ST., RENTON, WA. 98055
Telephone 206-AL5-6656
COMPLETE REPAIR SERVICE

Also 2

EXCLUSIVE 66 FOOT
NO TRAPS — NO COILS —

NOW

we pav HIGHEST

PRICES FOR ELECTRON
TUBES AND SEMICONDUCTORS

H & L ASSOCIATES

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

preAIN])

75 THRU 10 METER DIPOLE
NO STUBS — NO CAPACITORS

-1 T

Fully Air Tested — Thousands Already in Use
p et

/
04;;

L e e e

e e

=== o

#16 40% Copper Weld wire annealed so it handles like soft Cﬂur wire—-Rated for better than full legal power AM/CW
or 55B-Coaxial or Balanced 50 to 75 ohm feed line—VSWR under 1.5 to 1 at most heights—Stainless Steel hardware—
Drop Proof Insulators—Terrific Performance—No coils or traps to break down or change under weather conditions—Comp-

letely Assembled ready to put up—Guaranteed 1 year—ONE

Model 75-10HD
Model 75-20HD

$60.00
$50.00

66 Ft 75 Thru 10 Meters

66 Ft 75 Thru 20 Meters

Mode! B0-40HD $42.00

ORDER DIRECT OR WRITE FOR ?
FULL INFORMATION DreA]

75-10HD—ONLY $12.00 A BAND!

75 Thru 40 Meters
40 Thru 20 Meters

DESIGN DOES IT ALL;

Model 75-40HD $40.00
Model 40-20HD $33.00
69 Ft .80-40-15 Meter (CW)
300H Shawnee

Leavenworth, Kansas 66048

66 Ft
35 Ft

OR THRU YOUR FAVORITE
DISTRIBUTOR
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" NEW.....

e 1.2 WATTS IN
15 WATTS PLUS OUT

® SOLID STATE
SWITCHING

® 12-14 VOLTS
NEGATIVE GROUND

® |ESS THAN 1dB
LOSS ON RECEIVE

PA-1501 H
Wired and Tested

$49.95 $39.95 complete kit
NEW — 10 CHANNEL SCANNER $14.95
works on any receiver — less crystal deck

NEW — 10 CHANNEL CRYSTAL DECK $ 6.95

with diode switching

NEW — COR $19.95
with 3 min, 3 sec timer
NEW — 6 METER FM RECEIVER $59.95

with crystal filter

Also available:
RX 144/220 A $59.95

e

® RX 144/220 F w/Ceramic filter $65.95
e RX 144/220 C w/Crystal filter $69.95
e TX-144 1 Watt Exciter $29.95
® TX-220 1 Watt Exciter $29.95
e PA 144/220 15 Watt Amp less cabinet connectors & switching $29.95
® PA-8005 H 60—90 Watt Amp 5 Watts in $159.95
® PA-8020 H 60—90 Watt Amp 25 Watts in $129.95

Add $1.00 shipping per kit ordered. New York Residents add sales tax.

— VAF ENGINEERING

— DIV, OF BROWNIAN ELECT. CORP. —
320 WATER ST. POB 1921 BINGHAMTON, N.Y. 13902 607-723-9574 J
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OSCILLATORS

PEAKING GENERATORS
MARKER GENERATORS
FREQUENCY STANDARDS

NEW EQUIPMENT CATALOG

COUNTERS
PRESCALERS with AMP

300 MHz Under $400.00
300 MHz $45.50

Write For Free Catalog
K-ENTERPRISES

1401 NORTH TUCKER « SHAWNEE, OKLAHOMA 74801

SUPER CRYSTAL
THE NEW DELUXE DIGITAL

SYNTHESIZER!! .. R

MFA-22 DUAL VERSION
Also Available MFA-2 SINGLE VERSION

Transmit and Receive Operation: All units
have both Simplex and Repeater Modes
Accurate Frequency Control: .0005% ac-
curacy

Stable Low Drift Outputs: 20 Hz per degree
C typical

Full 2 Meter Band Coverage: 144.00 to 147.99
MHz. in 10KC steps

Fast Acting Circuit: 0.15 second typical set-
tling time

Low Impedance (50 ohm) Outputs: Allow long
cable runs for mobiles

« Low Spurious Output Level: similar to crystal
output

SEND FOR ;
FREE DETAILS ﬁ:’ Electronics

Prices MFA-2 $210.00 BOX 1201H
MFA-22  $275.00 CHAMPAIGN, ILL.
Shipping $3.00 extra 61820

RADIO TRANSMITTER

PRINCIPALS & PROJECTS

BY ED NOLL, W3FQJ
This new volume by a popular HAM RADIO
author covers both the basics and the ad-
vanced side of radio transmitters. CW, AM,
SSB & FM — Transistors and Tubes. They're
all in this useful new book:

320 pages $6.95
RCA RF
POWER TRANSISTOR MANUAL

Covers the use of power transistors in a
variety of power-circuit applications from the
vhf range to well within the microwave re-
ion. Includes design examples and per-
ormance data for power amplifiers, oscilla-
tors, and frequency multipliers designed for
use in a wide range of applications.

176 pages $2.50

RCA LINEAR INTEGRATED CIRCUITS
Explains the basic principles involved in the
fabrication, design and application of linear
integrated circuits. Covers the operation and
application of RCA linear integrated circuits
and detailed ratings and characteristics data.

416 pages $2.50

Greenville, New Hampshire 03048
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SPERRY ‘‘ORANGE"’

“ LITRONICS-MONSANTO-OPCOA E TWIN DIGIT ARRAY
Type SPU}2,

z
q " MAN-S SLA-2
!LED Reado ts -8 LA-
MaN s 3 individually cuntrolled, op-

ANTHL Ld-pin 1€ <ockets, individually controlied, op.
e s el O 44 200 mw. Color: ORANGE.
Tl Wi spee §5.95 7-tixits, gluss protection
. . - over digits. Character
AR e AN 1 v | 3 tor $15. heght: 0.33, P.C. mount-

MA Speos. MAN-3 SLA-3H ing. e: 3% x A, 9-pins

Pa5-Diode Array ner digit., Driver: SNT447.

each digit is

S AN DY Type Size: D‘I::;f:y Decimal| Driver | Each | Special OAK FEATHER-TOUCH
| MONSANTO MAN-_1+ 27 | Red | VYes |SN7447| 4.50] 3 for $12. :::n::;f‘v: ) SWlTCHES
7] MONSANTO MAN-2+ 321{ Red Yes 2513] 6.50( 3 tor $18. “For Uniqu.'r::,::' - ate
'] MONSANTO MAN-3* .115] Red Yes [SN7448] 2.25{ 3 for $6. itches 3.49
] MONSANTO MAN-3* .115] Red No [sN74a8] 1.49] 3 tor $3. rr_jo.o.
] MONSANTO MAN-4% .190| Red Yes |SN7448] 2.95| 3 for $8. 0 1
] MONSANTO MAN.a* .190| Red No |[SN7448| 1.79! 3 tor §5. ?«l';‘ri'\'h" AK (Ham's note, O 2.
|] MONSANYO MAN.S* .27 | Green | Yes |SN7447] 6.50] 3 for S18. same -‘.:"ggedd‘::;. ,\s}'\}l‘pm»_ S ::
.| MONSANTO MAN.8* .27 | Yellow] Yes [SN74471 6.50' 3 for $18. 0311,;n1uzx4l.: SPST, N‘(‘;‘m‘vil‘].l(\l 0 s=

- U
“REFLECTIVE LITE BAR" (SEGMENT) LED READOUTS! **** Decimal right or left | [ Characters f,',',’f,’ Comtacts. g &
"

T} LITRONIX 707%+¢ (MAN-1) .33 | Red | Yes ISN7347] 3.50 [ 3 for 89. :’::r:ll’ed(hcl,lr)fp(i 3% high. [ gs
T LITRONIX 70855+ (MAN 4) .33 | Red | Ves SN7448] 3.50] 3 for $5. ||*White ton. ninck numbers, o 2%
(] OPCOA SLA-1%* (MAN-1) .33 | Red Yos |SN7aa7 | 3.50 | 3 for 5. || TBlue top. white cnamm.;r'ug CEt
(] OPCOA SLA-1** (MAN-1}) .33 Red No |SN7447| 1.95] 3 for 85, ||U Kit of 17 abave switchey [] Sl.'f

| OPCOA SLA.3H Glant Digit .70 | Red | Yes |SN7447 | 8.60 | 3 for $24. for keyboard§7.50 [ +=1
", OPCOA SLA.2 Plus/Minus/L_ .33 | Red No |SN7447 | 3.50 | 3 for $9. 0

{7 OPCOA SLA-11C (MAN-5) .33 | Green | **** |SN7447 | 4.95 | 3 for $13.

77 OPCOA SLA-12 Plus/Minus/1 .33 | Green | — |SN7447 | 4.95 | 3 for $12.

LED GaAs INDICATORS 3 tor

$27

18 f’@ﬁ@ﬂ/ 1995

2-Mv1~. Amber, visible jumbo epory lens upright

1-MV2%, TO-1x%, Dome, green, visib
7] 1.MV-2%, green small dame, green mn. e R D Etched calculator board
[]11-MV-2%, clear small l:l.lslm dome, green ditf, hte . ... 1.00 |with holes, as ahove, less
L1 1MV-3% muicromuni pin head dome, TOIX green 11 1100 switches .. .$2.50 Board KEYBOARD
{1 3-MV3%, visible, “cons pin pak®, red, mini dome lens .. 1.00 ! N ;
[ 1-MVa*, ctud, high power, red, 3 whits .. 3.98 | Properly etched, drilled, “"MULTIPLEXED,” with proper
0 1-MVAH*, stud, high power, hi-dome, red, 2-watts . ... 3.98 | diodes. Ready to gol Used with our own CAL TECH's
[]3-MV10B, visible, red, ol dome lens, TO-1R8 . .. ... 1.00 | 3001 chip advertised at % 9.95 or equul to Cal Tech
2] 3-MV10C vinible, red, o l\('(|, dome lens, TO-1%. . . 1.00 [ or Mastek chip. Keyhourd uses the new manufactured
[]1 3-MVS0*, uxial ]p‘m, micro-mini dome, clear, red . ... 1.00[ by OAK, printed-circuit low-prufile FEATHER TOUCH
[13-MVS8012%, tixible, red, small dome lens . 1.00 | switches, 0-ta-9 in white with black letters. Decimal
[) 3-MVS022%, jumbo red dome, TO-18, visible .. " 1.00] white with black dot. CE, CL and the 4 function
] 3-MV5020¢, jumbo clear dome, TO- 15 visible, red C .. 1.00| switches are in biue with white characters, Designed
(] 1-MV5040*, 4-LED red array, with 5-lead pak ... .... 1.49 | by top maker, Size: i1y x 415 x 1u” Al etched con-
13-MVS5058%, viuhle, red, tumbo dome lens, upright 1.00 | nections link 1o take a 12-pin edge connector.
< 2-MVS080%, TO.1x, micro-mini. clear dome. red ... . 1.00|0Cal Tech 5001 12-digit caleulator 2¥-pin DIP for 9.95

4-MV5082, visible, red, clear flat lens, TO-1x . " 1.00 (] Keyboard, 5601 ‘'chip’’, and 12 MAN-3's, specs 35.00
7 1-MV5222%, green hi plastic dome, diffused green Lite 1.00 G ve MAN.3's for above
{] 1-MV5222%, clear hi dome, diff, greea he 1.00 | L] Twelve MAN-4's for above L.
Q 1-MV522 jumbo x‘ijome n(r;reen Danellsnan in .\ .. :;: [ Twelve MAN-1's for above :

1-MV$322%, jumbo dome aAsp, panel snap-in Yellow . .
0 1:MV33221: umbo dome. GaAsp, pancl napin )i i 198 | 12- CALCULATOR ON A CHIP
[12-MT-2¢ Photo Tiansistor, light sensor, TO-1x 1.00 | DIGIT 00 €ts001 Chip O 95
[ 2-ME-1%*, infra-red, parabobe lens. pin type . ... .. - LOO| Sinilar to Mostek 5001, Outperforms Texas N- 9-
(] 3-ME-4%, infra-red, “invisible”’, TO-18, Jiff. dome . ... 1.00 MS1802. A 40-pn DIP. Adds, muluplies, 3 gop $27
[13-ME60%, infra-red, “'invisible'”, axial, micco.mini . ... 1.00 divides. Use with  7-segment ~ '©7 p

and LED's. We include sche-
tu build culculator,

J €T5002-9 Volt version of above — $9.95

[] CT5005-Same as above with MEMORY — $14.95

EN\NATIONAL EquAL “DIGITAL
CLOCK on a CHIP”

MUX D DIGITAL CLOCK PC BOARD

H board properly mults. Y94T "‘°'"
ed for & digits, to hold 52.

V=150 MAN-2's0 MAN. [ MAN-1 L] Litronics 707 (MAN-l‘)
LiGromies 07 (MAN- (i MAN-3 [] Litronics 704 (MAN-4+)
and 701 (MAN-41, and ] MAN-4 (] Opcoa SLA-1 (MAN-1%)

Opeoa’s SLA-1 (MAN-1). (] 6-MAN.3A’s for above
Bauard 67k long with spec board. $9.50. Any “Chip"
sheets, * FElec char. same as Monsanto devices MAN-1 4 88
— READOUT Mak PP 0$12.
tEADOL Char. Maker *Your choice of S - ]
] MAN-1 .27 h. Monsanto red L r outs! MO ey '“k Guarantee ! .
1 MAN-4 .19 h. Mansanto only ) 8311 28-pin, tcramlc. any readout, $12.88 sWith

A-B-
:ér;mic. any readout, $12.88 Spec

ramic, any readout, $12.88 Sheet!

{j707% .33 h. Litronics Buy 3 —
(170a++ 33 h. Litronics Take 10% 0§ Q9 | 05312
I SLA-1* .33 h. Opcoa Js313
Neientitiec Devices UThgital Counting Modulea™ outper-

form wny other DOM on the market today. More fea-l 155314 S sin. plastic, LED and $1
< B tires thin ever before! Not giseous, not incandescents, incandqescent readouts, 6-digits: A- B ® Save!
~J not ninie but the modern LED. Choose from suvch famous Code, A Hold Comnt e S ps o
LED  inufacturers e Monsanto's MAN-1, MAN-1, Litronies " BOutput Steobe.  De—BCD utput.

MITY TuT!mm)Tux,‘t);.« ~ SLA-L (the : SU h.n.unf (':mmc-_
ter heights of (.33 at no extra charge) . Each kit in-
DIGIT e 8327 v hoand with fingers far o FREE edge STUD POTTER BRUMFIELD | .= choice
connector, side-mounting dm socket, LED readout of ‘TRIACS, MINI CAP RELAYS (1185 VAC
DCM vour choive, resistors, 4 1C's, and Mnlex connectors 03 24 vDC

this  ELIMINATES  SOLDERING  YOUR IC's). und $2.49 3 for 36

booklet, INCLUDES P.C. EDGE CONNECTOR — FREE!

< Pin-for-pin MAN-1, " * Pafor-mn M s thar. same Measures only % x 1N
AR R e 1547, Plustic cased. Like
Terms: add postage Rated T KNP type, For pe baiurd or
Phone Orders: Wihefiold, s (6 PRY 1S amp 25 amp | socket, 14 lugs, 1-X/742
Retait: 14615 Del €, erme €5 [2 stud ton! Both 4PDT. Al
toff Water Street) C.O.DUS \14\\ m I'Hl)\H) 100 () R cernmic  construction, 3
200 H amps, eontacts. For r-f ant,

ig:F i switching, Wt. 1.0z, Wher-
S00 [ X ever space ix o prime, yvon

44 need @ mini cap’ relas.
P.0.B80X 942H LYNNFIELD,MASS. 01940
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NATIONAL MOS |CT5005 7400 TTLow

DYMAMIC shift rage .m.rn 5 CALCULATOR ON A CHIP
Mﬁu«‘ dual 50 bit This chip has & full four|;

MM506 dual 100 bit function memory. Memory 3|7

MMS006 dual 100 bit .50 |controlled by four heys, *M|7
WH5013 1024 bit 2.00 [(adds entry to mesory), -H|7
(subtract entry from sesoryl)
MMIOLE 512 bit 1.50 |CM (clear memory--without-- 13-
clearing rest of registers)y
STATIC  shilt registen BM ( read memory orf ube asjl4L

ME0L  dual 16 bit 1,50 |entry).
MMS05  dua) 32 bit 1,75 —

WSSO0 dual differential fn 7
analog switch <12 DIGIT DISPLAY AND CALC
2,50 |-Fixen DECIMAL AT 0.1,2,3,
4, 08§
R .
RS Geneﬂ;l LEADING ZERD SUPPRESSION

<SEVEN SEGMENT MULTIPLEXED

Ten auspbullnn (0-9)
touch-tone, encoding,
programming devices.
Casy for panel mount-
ing

PUT
*TRUE CREDIT SIGN DISPLAY
SINGLE 28 PIN CHIP 78

Chip and data- III 95
Data only-----= 1.00
{refundable)

YAESU FT-101
now with 160 meters

see WILSON

for your Yaesu products

110172501
256 BiTxl MOS memory $2.56 17

AN &

Mi-50 red emitting .. Popular 7 seqment diffused|?:
10-40ms § 2V LED. Dual in line 14 pin]?
capable of displaying all

Stre: Jxval”

FTDX 401 Transceiver
FL2100 Linear Amplifier
FL2000B Linear Amplifier

Interested in trading Tempo One's
and other Yaesu equipment.

WILSON ELECTRONICS

M5020 red LED 45 Ginlts and nine distinct]741
"
Mi-108 ¥isible red
o S-Toma @ 2N 45 T L0
(-!:‘_\__‘ : { g
—___..__m:.l! oach NI
RIAC 264t 51.99
A U 220
u LEDn 100
NLSE] phase b
NESGS phase Tock loop TO-5 NESED
NES67 ecoder T0-5 4.0 fﬂ I
L:&"‘f 7 HH[\ 3[#”‘ 3 2.50[7
11 IC's are new and fully tested,leads are plated withi 72
jold or solder. Orders for 35 or more will be shipped

Tetters -
NES3] op amp TO-
2 special 11t
25 .79 each
NESES un:'.wn generatorTd.-5 4.00 3.50 for ten
] )
10 for  25.00{%am Radic Specials::) Ten or more..20.00
prepald. Add 15¢ for smaller orders. California  resi-]

BOX 794 HENDERSON, NEVADA, 89105 fsents acd sales tax, [C orders are shipped with 24 hrs -
COD‘s may be phoned InS510 rlnl;\lﬂ! ::uj N‘E.E::::::T' CD400: Y
702-451-5791 BRBYLOM .. 5608 :

.78

ELECTRONICS (916) 966-2111 coanz3o

NEW -440 MHz PREAMPS

Many thousands of you have be-
come very familiar with the vari-

$54.95

POSTPAID ous Radio Society of Great Britain
432PA-1 books and handbooks, but very
Two_stage preamps use KMC Bipolar and Mos- few of you are familiar with their
fol, Jransistors. 2ode gain. 20 Mriz bandwiath | | excellent magazine, Radio Com-
st geamnring, aoplestiont. AC moowle keve. | | munication.
432PA 3.5db NF 12VDC $£29.95 s 5
108 BN SN o, 8838 | | I Includes numerous technical
432PC.1 1,5 to 2.0db NF 117VAC $94.95 and construction articles in addi-
Write. for 'our: new CZ‘“:'E'BM - tion to a complete rundown on
JANEL SUCCASUNNA, N. J. 07876 the month's events in amateur

LABORATORIES 201-584-6521
GROTH-Type

COUNTS & DISPLAYS
YOUR TURNS

e 99.99 Turns
¢ One Hole Panel Mount
e Handy Logging Area

e Spinner Handle Available

radio. Surely a most interesting
addition to your amateur radio
activities.

We can now offer this fine maga-
zine to you along with the other
advantages of membership in the
RSGB (such as use of their out-
going QSL Bureau) for $12.95 a
year.

Case: 2x4"; shaft Y% "x3"

PRICES 38  Model TC2: SKirt 2%4"; Knob 1% 7—
E; ‘—- gﬂ Model TC3: Skirt 3”; Knob 2%" COoOoOoOMmMecc
R. H. BAUMAN SALES

Greenville, New Hampshire 03048

P.O. Box 122, Itasca, lll. 60143
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the most powerful antennas under the sun!

The Best Vertical There IS!
80 through 10 meters

-jain 18AVT/WB

New, from the inventors of wideband verticals.
Pack some punch! All the omnidirectional performance of Hy-Gain's
famous 14AVQ/WB...plus 80 meter capability! Unrivaled performance,
rugged extra heavy duty construction, and the price you want...all in
one powerful package!

B Automatic switching on all five bands through the use of three
beefed-up Hy-Q traps...featuring extra large diameter coils for ex-
ceptional L/C ratio and extremely high Q.

Recessed coax connector furnished.

Top loading coil and four element static hat.

Constructed of extra heavy wall high tensile aluminum.

Hot performance all the way across the band with just one setting
(10 through 40).

Hy-Q traps effectively isolate antenna sections for full 1/4 wave
resonance on all bands.

No dissimilar metals to cause noise.

SWR 2:1 or less at band edges.

Maximum legal power with low frequency drift.

Exceedingly low radiation angle makes DX and long haul contacts
a cinch...whether roof or ground mounted.

B Very low RF absorption from insulating materials.

The 1BAVT/WB is constructed of extra heavy duty,
taper swaged, seamless aircraft aluminum with full
circumference, corrosion resistant compression
clamps at all tubing joints. This antenna is so rigid,
so rugged...that its full 25’ height may be mounted
using only a 12" double grip mast bracket...no guy
wires, no extra support...the 1BAVT/WB just stands
up and dishes it out!

Order No. 386 $79.95

Get the strength, the performance and the price you want...from the
man who sells the complete line of quality Hy-Gain equipment.

HY-GAIN ELECTRONICS CORPORATION

Dept. BK, 8601 Northeast Highway Six Lincoln, NE 68507
402/434-9151 Telex 48-6424

More Details? CHECK—OFF Page 110 october 1973 [[[§ 95



STOP

You're about to pass up bargains on
Northwest Florida's newest and fastest
growing dealer.

REGENCY HR-2MS $319.00
REGENCY HR-212 $259.00
REGENCY HR-220 $239.00
HYGAIN THEDXX $179.95
HYGAIN 204BA $149.95
GALAXY GT-550A $595.00
HALLICRAFTERS SR400A $995.00
HALLICRAFTERS FPM300 $595.00
ICOM IC-20 $299.00
ICOM IC-21 $399.00
ICOM IC.22 $279.00
GLADDING 25 . $249.95
GENAVE GTX-10 . $199.95
GENAVE GTX-200 $259.55

STANDARD 146A $289.00

Drop me a line for
those unadvertised extras

GOLDSTEIN’S

P. 0. BOX 3561
PENSACOLA, FLA. 32506
Phone 904-455-2533

DIGITAL:THEORY ,DESIGN ,
CONSTRUCTION

LOGIC

NEWSLETTER °©

SAMPLE COPY § 1.00
LOGIC NEWSLETTER
POB 252
WALDWICK,N.J. 07463

CW/RTTY/
REPEATER
IDENTIFIER

Uses 256 bit read-only-memory programmed for your
CW call or RTTY message. NE555 timers for clock,
tone generator and 5 minute timer. Apply 5 volts and
COR and it outputs tone and PTT. Board $8, Kit $30,
Tested $35

OTHER BOARDS AND KITS AVAILABLE:

Two Tone Decoder: (2 NE567 decoder 1C's, AND gate,
dual flip-flop)
Board $4.00; Kit $22.00; Wired and Tested $25.00

12/16 Button Decoder: (NE567 decoder IC's and 7402
AND gates)
Board $10.00; Kit $77.00 & $88.00; Tested $85 & 598

Phase Locked Loop RTTY Converter: (NE565 PLL and
two 741 Op-Amps)
Board $4.25; Kit $25.00; Tested $30.00

RY Test Generator: (outputs 2 characters in repetitive
or clutched modes)
Board $5.00; Kit $17.00; Tested $20.00

AFSK Oscillator: Tested $8.00

4 Channel Tone Burst Generator: Tested $10.00

2-Meter Pre-Amp: Tested $13.00

8-Channel Scanner: Tested $25.00
WRITE FOR FREE CATALOG

- - SIGNAL SYSTEMS

sees  wess 2650 DURANGO DRIVE

wsss sses COLORADO SPRINGS, CO. 80910
(303) 392.9073

or CALL TOLL FREE B00-525-5890

SB-144 rranscener

IC's FOR SUPER
ACTIVE AUDIO I-'II.TEHS HIGH PERFORMANCE
CW FILTER (CWF-2) -
Get razor sharp selectivity;
No impedance matching! BW
(selectable) BO Hz, 110 Hz,

12 CHANNEL 10 WATT 2 METER L S

4
FM TRANSCEIVER COMPLETE Gowm A W pe

ho.m! $14.95 wired, test- . ¥ ’
WITH 3 SETS CRYSTALS ed, guaranleed $12.95 kit. CWF-2: $12.95 KIT
MICROPHONE, MTG. BRACKET CW MINI FILTER (CWF-3)  $14.95 WIRED
1141 x 2;5 FP(: hoa;; cif\?\}ﬂl lf(r}eq;enc{ag—“‘isozﬂx, 3:2":‘8
. down al and 1 op ‘
l.lst 25995 Yﬂur cust 199.95 FOB Houston $8.95 wired, tested, guarantud $7.95 kit.
sl F“-fIEﬁnﬂlJthPFnE‘O kHz; Fact t to 2.5
Resist: 1 cutol z to z; acoryse 0
MADISON ELECTRONICS SUPPLY Kitz: Rolloff 325 d8 per octae Inpotimp 1 M Gain=1;
5 F oard; 8 wire este
1508 McKINNEY AVE.  HOUSTON, TEXAS qua?f“; fﬂpés kit. 3 Please include 55¢ postage on all orders.
713/224-2668 F.l NT PR'SES Send for FREE Spec Sheet
MF) ENTER! PO 494-A, Miss. State, MS 39762
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If you like 2 METER. ..

YOU'LL LOVE OUR

15 OR 1 WATT POWER OUT/SWITCH SELECTABLE/
FULL 12 CHANNEL TRANSMIT AND RECEIVE CAPABILITY

You'll like the crystal clear transmit and receive performance
of this compact, 2 meter unit and so will those listening. The
12 transmit channels are provided with individual trimmer capaci-
tors for the optimum in point-to-point and repeater applications.
A HI/LO power switch provides 1 watt output or full rated output.
The receiver has an audio output of 3 watts at excellent sen-
sitivity. Solid state, American made quality at a low price.

= 229 AMATEUR NET

| > = includes plug-in ceramic mike,
€M mounting bracket and transmit and

the ne..ﬁ  sold sake C& receive crystals for 146.94 MHz.

THE FM LEADER IN 2 METER AND 6 METER...AND NOW 220 MHz

More Details? CHECK—OFF Page 110 october 1973 97



MISC.

Scanamatic HighBand 8 channel scanner Write
Kenwood Twins R-599 & T-599. Receiver_ and
transmitter. Regular net $818 for both. Excel-

lent, guaranteed good as new 618.00
Henry 2K-4 Floor Model, mint, Write
U.S. Callbooks 8.9
DX Callbooks $ 6.9
Radio Handbooks latest 19th edition $ 14.95
Radio Handbook 18th Edition 8.95
Lafayette Telsat-SSB 25, Sideb g Write

Gonset 903A 2 meter amplmer. 5 watts in, 500
watts out all modes ... new condx., $375 00
?180 with clock. Mint condition, professionally
calibrated. Write
Millen magnetic shields for 3”7 C.R. scope tubes
with brackets .. Brand new $ 6.95
TP-9 Similar to field telephone with built-
in amplifier. Up to 50 mi. Less easily obtained
batteries . . Brand New $ 75.00
1156 Volt A for BC-221, slips into
battery compartment. Also can be ‘used with
LM freq. meters $ 29.50
ALUMINUM DIE CAST BOXES in many different
sizes. Dosy boxes. Details in New Green Sheet
No. 23. Write for latest prices,
2 METER VHF DUMMY LOAD/WATTMETER
Good up to 15 watts — w/S0-239 CONNECTOR
and 3”7 ME $ 15.95

Jackson G80 brass 50:1 anti-back-
lash dial drive 47 to 1. $19.00
AT 1LV - OO $ 5.50

INOUE IC-22

2 Meter Transceiver

10 WATTS OUTPUT PLUS
TREMENDOUS RECEIVER
22 CHANNELS

5 frequencies at no extra charge

$289.00
Extra Crystals $6.95 each

IC-3PA Power Supply $99.00

]
]
]
1
1
]
]
1
]
]
]
I
{
' .
i Ready to go with crystals for
]
1
]
t
|
]
1
1
i
]
1
1
1

$89.00 when purchased with 1C-22
BARKER & WILLIAMSON
Little Dipper, GDO ... . $ 94.50
Dummy lLoad - Wattmeters - 520
333 DC-300 MHz, 5, 50, 125 or 250 watts

79.
334A DC-300 MHz, 1000 watts ... $139.
374 DC-300 MHz, 1500 watts int. ... .

850A, 852 Inductors ... ... $ 59.95
851 Inductor $ 29.95
425 Low Pass Filter, 10-80 meters ... $ 24.95
210 Audio Osc., ideal for lab & broadcast
$329.95
410 Distortion Meter, ideal for lab & broadcast
$369.95

AM-141 Amplifier, 2000 watts RF output, con-
tinuous 2-18 MHz, complete with coils and
833-A’'s. Built-in 115 VAC Supply, unusesd.

¥ 950.00
STANDARD
§5§_L4£A_2_r_ns_t'eLh_andh_elg_tLa_rEcelver $289.00
SBE

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

]
! LITTLE LULU !
! & Meter AM Transmitter with VFO |
| 12 VDC/115 VAC Power Supply |
I Available factory wired or as parts !
i Write for details i

4

INVERTER/CONVERTER:

INVERTER, 12 volt DC input, 115 voit AC out,
Model 12-115 solid state power supply, 200
watts CONtiNUOUS ..o, new, $§ 59.95

TELEX

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

Tube Headquarters. Diversified Stock.
Heavy inventory of Eimac tubes,
chimneys, sockets, etc.
572B $..17.50
Barry Now Stocks Bogen, Electrovoice & Univer-

sity. Call or Write.

BARRY HAS ANTENNAS

C.D. HAM “M’" ROTATORS, new complete $99.95
CD Ham-M for 220 VAC in stock . $ 0
C.D. TR-44 ROTATORS, new (complete) $ 63.95

CABLE for Ham-M & T -4 14¢/1t.
CD AR-22R complete rotator “for’ small$b§gngw§
BN86 Balun by HyGain ... $ 14.95

RG-8A/U 100 ft. roIIs VHF connector PL-259
one end Type “N" (UG-21E/U) other end $ 12.50
RGBA/U — 65 feet with PL:259 connectors on
each end 9.50
Times Wire & Cable, T4 50 (FM-8) 50 ohm

lowest loss type RG-8 cable .. 25¢ /ft.
Columbia Superflex, RG- BA/U 50 ohm high
quality foam 17¢/1t.

Coaxial adapter for VHF to RG-17 (Amphenol
83-86) RG-17 plug to VHF female connector 6.95

$
BNC to RG-17 adapter UG-167C/U ... $ 7.95
B & W Vacationer apartment house antenna, 2,
6, 10, 15 & 20 meters. Hang out your window.
Take along on your vacation ... $ 24.95
Authorized factory dealers for Antenna Special-
ists, CushCraft, Gam, Heights Towers, Hy Gain,
Mor-Gain Antenna, Mosley, Newtronics, Tri-Ex,
Rohn, E-Z Way, Times Wire, Telrex.
Cush-Craft Trick Stick, umversal dipole, 10-2
meters, 1.5 dB gain at 146 MH . $ 8.95
English deluxe balun, low power .
RINGO AR-2 3.75 dB gain, 135-175
BBLT-144 Trunk Lip, 3.75 dB gain ...
Newtronics CGT-144 mobile 5.2 dB gain $37 95
Quick Disconnect by Newtronics for CGT, etc.

10.95
CG-1 Gutter Clip by Newtronics ... $
2M MAGNETIC MOUNT w/RG58 & PL259
with 10 ft. RG 58 ready to go . . $

14AVQ/WB VERTICAL ...
18AVT/WB VERTICAL

CASH PAID . . . FAST! For vour unused TUBES,
Semiconductors, RECEIVERS, VAC. VARIABLES,
Test Equipment, ETC. Write or call Now! Barry,
W2LN1. We Buy!

We ship all over the World.

[] Send for Green Sheet Supplement 23.

Send 50¢ postage & handling (refund 1st order).

BARRY 512 Broadway NY, NY 10012
a12-was7000 ELECTRONICS

See Page 112 for MORE from Barry
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ﬂlenaarket

A
o &
’

B RATES Commercial Ads 25¢ per
word; non-commercial ads 10¢ per word
payable in advance. No cash discounts
or agency commissions allowed.

MR 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,

BN SEND MATERIAL TO: Flea Market,

Ham Radio, Greenville, N. H. 03048.
]

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

THE NORTHWEST GEORGIA Amateur Radio Club
and Repeater Association, is having its annual
hamfest on Sunday, October 7, 1973 at the Coosa
Valley Fair Grounds in Rome, Georgia. Everyone is
invited to attend. Gates open at 9:00 a.m.

ACTIVE HAMS — Monthly mailer of reconditioned
and new equipment specials. Sell — Buy — Trade.
Write: Associated Radio, 8012 Conser, Overland
Park, Kansas 66204.

PRINTED CIRCUIT DRILL BITS. Trumbull, 833
Balra Drive, El Cerrito, California 954530.

STILL HAVE A FEW LEFT! We have a few of the
Brand New deluxe equipment enclosures left. See
our ad on Page 89 of the July 1973 Ham Radio.

DX’ers — New Logarithmic Speech Processor.
Nominal 8 dB increase in average power. Less
than 5% distortion @ 1lkHz. L/C filter. HI-Z Meter.
$49.95. Also, low noise dual gate MOSFET re-
ceiver preamplifier. Nominal 20 dB gain. 10-30
MHz. $39.95. With cabinets. Dynacomm, 1183 Wall
Road, Webster, N. Y. 145680,

WE BUY ELECTRON TUBES, diodes, transistors,
integrated circuits, Semiconductors. Astral Elec-
tronics, 150 Miller Street, Elizabeth, New Jersey
07207, (201) 354-2420.

WESTERN UNION DESK-FAX Telefax Transceivers:
Several extra machines (checked out), $14 each,
shipping collect. Bill Johnston, 1808 Pomona
Drive, Las Cruces, New Mexico 88001.

WORLD QSL — See ad page 105.
EMBROIDERED EMBLEMS AND PATCHES. Custom

made from your design. 10 to 1000's. Write Rus-
self, 1109 Turner St., Augusta, Maine 04210.

MULTI ELMAC PKG. (HF68, PMR8A, PS1070)
$130.00; Heath 6M SSB pkg. (SB110A, PS23A,
PS13A, SB600), $325.00; Heath Spectrum Analyzer
SB620, $100.00; Hammarlund HQ1B0AX, $300.00,
Hy Gain 6M 6 el. beam, $30.00. All equipment
even the beam, absolutely mint, with manuals and
cables. You pay shipping or wiil deliver within 150
miles. Prices not firm, make offer. Dan Roe, W8JSR,
24644 Madison Ct., A7pt. %227, Farmington, ML,
48024. Phone 1-313-477-4846.

WANTED, RD 92/UX; fax recorder. Need several
mechanical drum subassemblies. Don W1GBO, Box
803, North Falmouth, Mass. 02556.

QSL'S — BROWNIE W3CJI — 3111B Lehigh, Allen-
town, Pa. 18103. Samples 10¢. Cut catalogue 25¢.

USED MYLAR TAPES — 1800 foot. Ten for $8.50
postpaid. Fremerman, 4041 Central, Kansas City,
Mo. 64111.
AUCTIONEER — KBCOT. Bring Action By Auction.
2574 Whitelaw St.,, Cuyahoga Falls, Oh. 44221.

CANADA’'S MOST UNUSUAL Surplus and Parts
Catalog. Jam packed with bargains and unusual
items. Send $1. ETCO-HR, Box 741, Montreal,
Canada.
NO MESS or lethal chemicals. Simply brush on. 6
liquid ounces plates 1800 square inches copper -
brass. Durable. $6.50. Abar Research, 11118 Parker,
Mokena, llinois 60448.

WANTED — FLUKE 207 VLF RECEIVER. Patrick F.
Wilson, W7UNR, 14572 Newport Way, Bellevue,
Wash. 98006.
FREDA: | can't stand it without you! You can use
my transceiver! Meet me at the Memphis Hamfest
on October 7th and we’ll go home together. Herb

RECIPROCATING DETECTOR KIT, write Peter Mea-
cham Associates, 19 Loretta Road, Waltham,
Mass. 02154. —_—

“DON AND BOB” NEW GUARANTEED BUYS. Dis-
count prices plus full warranty. Write for low prices
on following: HyGain TH6DXX, TH3MK3, 204BA,
DB1015A, 402BA; Mosley CL33, CL36, S402; Triex
tower MW50, MW65, W51 (FOBCAL); Clegg FM27B;
Midland 13500; 13520 W-T; Regency HR2B, HR212;
SBE144 199.95; SBE450 TRC converts 2M-3/4M
(179.95) 149.00; Standard 826MA, 146A; Ham-M
99.00; TR44 59.95; AR22R 31.95; Belden 8448 rotor
cable 10¢/ft; 8214 RG8 foam 17¢/ft; 8237 RG8/U
15¢/ft; Amphenol PL259 49¢; Hallicrafters FPM300
demos, need factory warranty repair 460.00 ea;
Used guaranteed — Collins 75A4 345.00; Kenwood
R599 300.00; T599 350.00; Hammarlund HQI80
250.00; Heath SB300 250.00; write quote, Swan,
Eimac, Rohn Tower; 3/16” cable clamps 18¢;
Motorola HEP170 epoxy diode 2.5A/1000PIV 29¢,
25.00/100 lot; hardbound technical magazines from
Petrochemical library 3.00/yr write needs; 1972
Radio Masters 3.50; Motorola semiconductor data
series 7.50; Calrad KW dualmeter SWR-relative
power meter, to 150 MHz, 15.95; MOT MC1709CG
OPAMP (709) TOS 39¢; write quote items not listed.
Shipping charges collect. Madison Electronics, 1508
McKinney, Houston, Texas 77002. 713/224-2668.
Nights & weekends 713/497-5683.

VERY in-ter-est-ing! Next 6 big issues $1. “The Ham
Trader,” Sycamore IL 60178

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

2 METER FM. brand new HR-2A .94/.94 .22/.82
Hustler 5/8 trunk lip. Warranty perfect. WA6LZH,
4130 Carson, Oakland, Ca. 94619, (415) 530-7187.

FOR SALE CIE First Class Course with answers,
cost $495 — $50. DX60B with many xtals — vfo
(needs fixing), $50. A. L. Vail, 29 Prospect St.,
Amityville, N. Y. 11701.

HOMEBREWERS: Stamp brings list of high quality
components, CPQO Surplus, Box 189, Braintree,
Mass. 02184.
“pP.C.'S" | can supply boards for any construction
article that includes the full size artwork. Many in
stock. Write: D. L. McClaren, WBURX, 19721 Maple-
wood Avenue, Cleveland, Ohio 44135.

TELL YOUR FRIENDS about Ham Radio Magazine.
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DIGITALLY-TUNED RECEIVERS:

R-389/URR: 15-1500 kHz, OK grtd, w/book .. ... 375.00
R390: 0.2-32 MHz, OK grtd, w/oper. book 495.00
R390A adds mech. filters, w/oper. book 595.00
AN/WRR-2: 2-32 MHz, OK grtd, w/book 750.00
CV-591A SSB Conv., 455 kHz, OK, w/book 137.50
Nems-Clarke #1670 FM rcvr 55-260 MHz w/book 195.00
OCT-3 TTY FSK deviat. meter/rcvr, new ; 49.50
WWVB 60 kMz rcvr/comparator 0K, w/book 295.00
Mot, 3 MHz Osc., 5 parts in 10 to eleventh 199.50
AIL 30 MHz reve/amplif/atten. calibrator 99.50

HIGH-SENSITIVITY WIDE-BAND RECEIVER

COMMUNICATIONS « BUG DETECTION
SPECTRUM STUDIES
38-1000 MHz AN/ALR-5; Consists of brand new tuner/
converter CV-253/ALR in original factory pack and an exc.
used, checked OK & grtd main receiver R-444 modified for
120 v. 50/60 Hz. The tuner covers the range in 4 bands:
each band has its own Type N Ant. input. Packed with each
tuner is the factory inspector's checkout sheet. The one we
opened showed SENSITIVITY: 1.1 uv at 38.4 MHz, 0.9 at
133 MHz, 5 at 538 MHz, 414 at 778 MHz, 7 at 1 gHz. The
receiver is actually a 30 MKz IF ampl. with all that follows,
including a diode meter for relative signal strengths: an
atten, calibrated in & dB steps to —74 dB, followed by an

AVC position; Pan., Video & AF outputs; switch select pass
of *=200kHz or =2 MHz; and SELECT AM or FM! With

Handbook & pwr. input plug, all only 375.00
30 MHz PANADAPTER OK grtd 295.00
Attention!

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

R. E. GOODHEART CO. INC.
Box 1220-HR, Beverly Hills, Calif. 90213

Phone: Area Code 213, Office 272-5707

D sugria//orre CXTA

Special Purchase Sale
$1895*

Last chance to buy
latest series CX7A.

90 day warranty by dealer.

complete parts inventory available
*59, discount for no-trade in sale
Phonefwnte Don Payne, K41D

for a King-Size trade on your gear

PAYNE RADIO

BOX 525
SPRINGFIELD, TENN. 37172

D‘ﬁ Nites
(615) 384-5573 (615) 384-5643

MODEL “A” Frequency Counter Price $299.00
10Hz to 80 MHz (== 1Hz) Direct Count guar-
anteed (1Hz to over 100MHz) typical)

Read Out: 5 LED digits + LED Over Range
Sensitivity: Less than 100 millivolts over en-
tire range,

Power Eeq.: Either 120 VAC or 12 VDC 15
watts approx.

Small Size: 2.34" x 5.68" x 8.18"

Overload protected input and DC power input.

MODEL “AS" Frequency Counter Price $375.00
Exactly as above plus an internal 250MHz
Scaler (*=10Hz to well over the guaranteed
frequency of 250 MHz.) No external power is
required,

Shifting DECIMAL POINT gives a DIRECT
READOUT of VHF Frequencies.
One BNC INPUT for both ranges. No cable
changing from HF to VHF.
(CA residents add State Sales Tax)
Dealer inquiries invited

ELECTRONICS

P.0. BOX 1672
VISTA, CA. 92083
714-726-1313

BARGAINS!

KLEINSCHMIDT TELETYPE EQUIPMENT

(1) TT-100 PAGE PRINTER, AS IS &0 OR 100 WPM 55995
{A) TT.117 PAGE PR. OR (B) TT.179 REPERF. & TD, AS IS $59.95

ABOVE CHECKED OUT, OILED & ADJUSTED, EA $89.95
{2) TABLE $19.95 (C) TABLE £34.95 (D) CO"\HULDEH 53.95
(3) PAPERWINDER 514.95 (4) TT7-107 REPERF, ON 549,95

TH-5 CONVERTER TRANS/REC 100 CYCLES ADJUST TO 170 bh‘IFT §49.95

a Andy Electronics Co., Inec.
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6431 Spnngel Street / Houston, Texas 77017
MINIATURE

ALL PRICES FOB HOUSTON, TEX
SUB-AUDIBLE
TONE $14.95

ENCODER Tured
Compatible with all sub-audible tone systems such as
Private Line, Channel Guard, Quiet Channel, etc.

Glass Epoxy PCB, silcon transistors, and tantalum
electrolytics wsed throughout

Any miniature dual coil contactless reed may be used
(Motorola TLN6824A, TLN6709-B — Bramco RF-20)
Powered by 12vdc @ 3ma

Use on any tone frequency 67Hz to 250Hz

Miniature in size 2.5 x .75 x 1.5” high

Complete with Reed $28.45 (Specify Freq.)
Output 3v RMS sinewave, low distortion

Postpaid — Calif. residents add sales tax

COMMUNICATIONS SPECIALISTS
P. O. Box 153, Brea, CA 92621

- s

e ———e e

—
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TREASURE COAST HAMFEST — Vero Beach, Flori
da, March 9 & 10, 1974. Details from WA4DOP.

YAESU TRANSCEIVER OWNERS — present and
prospective. Join the international Fox-Tango Club.
Send business-size SASE or IRC for information
and sample Newsletter. Milton Lowens, WA2AOQ,
3977-F Sedgwick Ave., Bronx, N. Y. 10463.

ROCHESTER NY 1974 WNY hamfest dates are May
17 and 18. Exhibitors: space reservations now being

accepted. WNY Hamfest, Box 1388, Rochester,
. Y. 14603. _—

MANUALS for most ham gear made 45/65, some

earlier. Send SASE for copy quote. Hobby Indu_try,

WO0JJK, Box 864, Council Bluffs, lowa 51501.

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

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

PRECISION HAND TOOLS, special ham-experimenter
discount. Letter brings mailings. Artisan Tool Com-
pany, Box 36, Glenmont, New York 12077.

MOBILE OPS — Completely shielded ignition sys-
tem kits available for most U.S. cars 1965-73. Al-
ternator, generator and regulator filters, feed-thru
capacitors, copper braid in stock. Write Summit
Enterprises, 36 Winchip Road, Summit, N. J. 07901.

THE AMATEUR TELEVISION ASSOCIATION pro-
motes interest and experiments in amateur video
communication. The association is non-profit, or-
ganized by amateurs and based on voluntary co-
operation. It publishes a quarterly, mainly techni-
cal magazine in English, '"ATA [nternational”. Mem-
bership fee is five dollars a year, payable to:
Kredietbank No. 4464-51520 GHENT ATA vzw,
Hullenkensstraat 7, 9831 Deurle, Belgium.

WANT TO BUY ship’'s chronometer or navigational
watch for shack. Ted Denton, 3279 Ledgewood
Drive, Los Angeles, California S0068.

1000 PIV AT 2.5 AMP diodes. New Motorola HEP-
170. 10 for $2.50, 100 and up, 20¢ each, postpaid.
K.E. Electronics, Box 1279, Tustin, California 92680.

QSLS. SECOND TO NONE. Same day service.
Samples 25¢ Ray, K7HLR, Box 331, Clearfield,
Utah 840165. e

WANTED: ARC-5/VHF components. Mounting racks
MT-65 and MT-71. Control unit C-42, junction box
J-28. Also need connectors. WB8BNLM, 146 Schon-
hardt, Tiffin, O. 44883.

STANDARD 146-A still in factory carton with war-
ranty card, $238.70. W40AQ, Box 17222, Nashville,
Tenn. 37217, (615-834-8999).

PT 300 with 4 channel factory deck & new nicad
including charger, tuned to .34/.94, .22/.82, .C4/.94,
.76/.76, $350. SB450 with new warranty, $295.
Cliff Fleury, Lewis, N. Y. 12950, 518-873-2054.

FOR SALE, COLLINS CRYSTAL FILTERS 5 MHz,
BWS kHz. $5.00 each. Wanted new 4CX250B. Henry
Ingwersen, 33 Jewett Street, Georgetown, Mass.
01833. —_—

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

MOTOROLA P33-BAC 5W Handi-Talkie, excellent con-
dition with antenna, mike, Ni-Cads, .34/.94 and .94/
.94 — $95; Heath HX-20, HR-20, and HP-20, good
condition — $195; FOB W5PNY, 2506-A 35th St.,
Los Alamos, N. M. 87544,

SIGNAL ONE OWNERS, expert and prompt service
by ex-Signal/One engineer. Write or call for details.
Larry Pace, K2IXP/7, 1071 W. Roller Coaster,
Tucson, AZ. 85704 (602-888-5234).

TONE-LOGIC Educational Systems for WWV, SSTV,
RTTY. Eight 21,7 x 37 PCB's, 5plans. $3. Hornung,
Box 24614, San Jose, CA. 95154.

More Details? CHECK—OFF Page 110
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NURMI ELECTRONIC SUPPLY

1727 Donna Road - West Palm Beach, Florida 33401
PHONE — (305) 686-8553

HEP 170 2%A, 1000P1V, Diodes, Bulk Packs of 10, Factory

Fresh,
10/$3.00 100/$25.00
RCA 40673 DUAL GATE MOS FET
Factory Fresh 5/%6.00

KEYSTONE PERF BOARD
G-10 Glass Epoxy
Perf Board 3/64"

Thick

No. Size {in.} Price
~UNCLAD---

4229 2x 4% $ .85
4230 2x6 1.09
4231 4% x 6 1.55
4232 17x6 575
~-COPPER CLAD ONE SIDE---

4238 2x 4% 1.35
4239 2x6 1.85
4240 4% x 6 320
4241 17x6 6.70

JUMBO RED LED'S
Similar to Monsanto MV5020 Series
Your Chaoice of Lense
Red or Clear. TO18 ﬁ
Size. 70MA., 140MW
3V, Another NES GUARANTEED SUPER
BUY 2/$1.00

12/$5.00

LED READOUTS
MAN.1 Type, 0-9
Drive with 7447,
Characters 5/16 x 3/16.
20 MA per Section
No. LRO-R RED
No. LRO-G GREEN
JUMBO LED READOUTS
Like MAN-1 Type Only BIGGER! ! ! !
Character Size: 3/4 x 7/16in.
Overall Size: 1-1/8 x 3/4x 1/8
No. LRO-JR
POT CORE ASSORTMENT
10 Pairs with Specs.
Ferroxcube - Mfg.

$2.95 4/$11.00
$4.95 4/$16.00

Only $8.95

QOnly $3.00

SPEAKER ASSORTMENT
1% to 4 inch. Good Assortment of Low Z (8-16 ohm}
speakers all new, Tell us what SIZE RANGE you want and
we will do our best or just let us give you a full assortment.
Thousands in stock. ALL NEW AND GUARANTEED.
Only 10/$5.00

WE GUARANTEE WHAT WE SELLIN
We ship UPS whenever possible. Give street address. Include
enough for postage, excess refunded in cash. Florida residents
include 4% Tax,
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CW or RTTY, whichever way you go,

HAL HAS TOP QUALITY
YOU CAN AFFORD!

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

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

crackle cabinet with brushed alumi-

num panel. With ID, only $90.00; with-
OTHER HAL PRODUCTS INCLUDE: out ID, $65.00.*

ID-1 Repeater Identifier (wired circuit board) $ 75.00*

ID-1 (completely assembled in 1%:" rack ‘
cabinet) $115.00° e "

HAL ARRL FM Transmitter Kit $ 50.00* S

W3FFG SSTV Converter Kit $ 55.00° Lo v AN

Mainline ST-5 TU Kit $ 50.00*

Mainline AK-1 AFSK Kit $ 27.50*

TOP QUALITY...

WITH THE HAL

MKB-1 MORSE KEYBOARD.
As easy as typing a letter—you get
automatic CW with variable speed
and weight, internal audio oscillator
with volume and tone controls, in-
ternal speaker, and audio output jack.
Smooth operation; completely solid-
stale, TTL circuitry using G10 glass
boards, regulated power supplies,
and high voltage transistor switch.

Optional ay ic ID available. As-
sembled MKB-1, $275.00. In kit form,
$175.00. *

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

RVD-1002, $525.00; P lc TV receiver/ RKB-1 assembled, only $275.00.*

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

HAL provides a complete line of i i ductors, and IC's to fill practically any con-
-.cuclion need. Send 24¢ o cover poslm lor catalog with info and photos on all HAL products
available.

*Above prices do not include Ihlppinq costs. Please add 75¢ on plrll orders, $2.00 on larger kits.
Shipping via UPS wh lore, streel add

HAL COMMUNICATIONS CORP., Box 365 H, Urbana, lllinois 61801
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MORE CHEAP SSB — Collins Mechanical Filters,
455 FA 21, 2.1 kHz, list $38, now $25, 455 FA 05,
0.5 kHz, list $64, now $35. These are brand new
plug-ins for 75S3B or your homebrew rigs. Also
SSB generator boards: BFO, 455 carrier, USB, LSB
Xtals, audio/balanced modulator board w/VOX
clipping. both Loards, wired, w/schematic, only
$10! WALAYS, Steve Gilbert, 55 Hinckley Rd., New-
ton, Ma. 02168. —_—

FOR YOUR FUTURE ROBYN RADIOS send your

order to, Two Way Radio Sales, 1501 Monroe
Street, Bogalusa, La. 70427 or 202 Farrell Street,
Picayune, Miss. 39466.

HW-16 $90, Apache TX-1 $80, both excellent.

WBILAH (608) 222-5044.

GOING QRP? British Joystick/Joymatch antenna
systems available from stock. American plugs.
Tunes any band 10 to 160. Used worldwide. $59.00.
Gilfer Associates, Box 239, Park Ridge, N.J. 07656.

TECH MANUALS for military surplus gear, only
$6.50 each while supply lasts: R-388/URR, R-389/
URR, R-390/URR, R-220/URR, R-274/FRR, URM-
25D, URM-32, USM-16, TS-34A/AP, BC-779B, OS-
8C/U, TS-497B/URR, BC-348JNQ, LM-21, CV.253/
ALR, TS-382D/U, TS.418/U, TT-63A/FGC, TS-413A/
U, PRC-10, TS-403/U. Thousands more in stock.
Send 50¢ (coin) for list. Manuals also wanted.
W3IHD, 7218 Roanne Drive, Washington, D.C. 20021.

MEMPHIS AREA HAMFEST, Sunday, October 7, at
State Technical Institute, conveniently located at
Interstate 40 and Exit 11. Tennessee Section ARRL
Convention in conjunction. ARRL forum, MARS
meetings, prizes, Flea Market, XYL entertainment.
Informal group dinners Saturday night. Talk-in on
34.94 and 3980. All your friends will be there!

HOOSIER ELECTRONICS — Your ham headquar-
ters in the heart of the Midwest where only the
finest amateur equipment is sold. Individual, per-
sonal service by experienced and active hams.
Factory-authorized dealers for Clegg, Drake, Genave,
Regency, Standard, Hallicrafters, Ten-Tec, Kenwood,
Tempo, Midland, Galaxy, Hy-Gain, CushCraft, Mos-
tey, Hustler, Ham-M, Sony, plus many more. Orders
for in-stock merchandise shipped the same day.
Write or call today for our quote and try our per-
sonal, friendly Hoosier service. Hoosier Electronics,
R. R. 25, Box 403, Terre Haute, Indiana 47802,
(812) 894-2397.
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.

TEFLON WIRE #22 gauge stranded, silver-plated.
$1.75/100 ft. Rich Shyer, 6254 S. Palomares,
Pomona, Ca. 91766.

WANT OLD RADIO SHOW TRANSCRIPTION discs.
Any size or speed. Send details to, Larry Kiner,
W7FIZ, 7554 132nd Ave. N.E., Kirkland, Wa. 98033.

THE MUSIC CITY HAMFEST — October 21 — Lock
2 Park near Opryland USA in Nashville, Tennessee
— Many activities planned with drawing for prizes
at 1:30 p.m.
WANTED: Precision Selectivity Model Motorola
Recvrs, P8116C or P8116D. Must be in good work-
ing condition, converted or non-converted. WBBNLM,
146 Schonhardt, Tiffin, O. 44883.

“BRAND NEW’’: Clegg 66’er in original factory car-
ton, $145. Money order or certified check. J. A.
LaTorre, P. O. Box 521, Lawrence, Mass. 01842.

CALCULATOR OWNERS: Use your +-—X-:- calcula-
tor to compute square roots, trigonometric func-
tions, logarithms, exponentials, and more! Quickly,
accurately, easily! Send today for the first and
best calculator manual -—— sold throughout the
world only $2.00. Absolutely unconditional
money-back guarantee — and fast service! Mall-
mann Optics and Electronics, Dept.-C, 836 South
113, West Allis, Wisconsin 53214.

YOUR AD belongs here too. Commercial ads 25¢
per word. Non-commerciai ads 10¢ per word.
Commercial advertisers write for special discounts
for standing ads not changed each month.
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International Electronics Unlimited

MOVING SALE

10%, OFF - ANY ITEM - ANY QUANTITY

7400 .25 7443 1.25 7493 1.05
7401 .25 7444 1.30 7494 .10
7402 .25 7445 1.25 7495 1.05
7403 .25 7446 1.45 7496 1.05
7404 .29 7447 145 74121 .55
7405 27 7448 1.50 74123 1.15
7406 .55 7450 .29 74145 1.25
7408 .29 7451 .32 74151 1.05
7409 .29 7453 .32 74153 1.45
7410 .25 7460 .30 74154 1.75
7411 .35 7470 .50 74155 1.35
7413 .95 7473 .55 74157 1.50
7420 .25 7474 .55 74161 1.65
7423 .37 7475 .95 74164 2.95
7425 .39 7476 .55 74165 2.95
7430 .25 7483 1.25 74175 2.95
7432 .30 7485 1.20 74181 4.50
7437 .50 7486 .55 74192 1.65
7440 .25 7489 3.25 74193 1.65
7441 1.25 7490 1.25 74194 1.65
7442 1.15 7492 1.05 75195 1.15
LOW POWER TTL
74L00 .40 74L42 .80 74L85 1.25
74L02 .40 74151 40 74L86 .95
74L04 40 74L71 .60 74L90 1.75
74110 .40 74L72 .60 74L93 1.75
74L16 .40 74L73 .80 74L95 1.75
74L20 .40 74174 .80 741164 2,95
74130 .40 74178 .80
8000 SERIES
8091 .69 8123 1.75 8810 .95
8092 69 8214 1.95 8812 1.25
8093 .69 8280 .95 8831 1.95
8094 .69 8520 1.45 8836 1.25
8095 .69 8551 1.95
LINEAR
LM301 TO5 .45 LM311 TO5 1.25
LM302 TO5 .95 LM380 Dip 1.75
LM304 TO5 1.25 LM709 TO5-Dip .39
LM308 TOS 1.25 LM723 Dip 75
LM309K TO3 1.95 tM741 TOS5-Dip 45
LM309H TOS 1.25 LM747 Dip 95
PHASE-LOCKED LOOP MEMORIES-with data
NE565 2.9 1101 2.9
NES566 2.95 1103 7.95
NE567 2.95 7489 3.25
8223 6.95

LED
MV10B Visible red SUPER SPECIAL .25 ea.
MV50 type red emitting .25 ea. 5/1.00
MV5020 type Large red 35 ea. 3/1.00
ME4 Infra red TO18 .69 ea.
MAN 1 The original 4.25 ea.
MAN 3 type 1.95 ea. 3 or more 1.49 ea.
MAN 4 ty;)e 2.75 ea. 3 or more 2.50 ea.
Data-Lite 707 (MAN 1 repl) 4.25 ea.
CALCULATOR CHIPS
5001 LS! (40 pin)

Data supplied with chip 6.95 ea.

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

Data supplied with chip 8.95 ea.

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

Data supplied with chip .95 ea.

Data only-Refundable w/purchase 1.00 ea.
DIGITAL CLOCK . . . on a Chip
MM5311 (28 pin) with spec sheet 11.95 ea.
MM5312 (24 pin) with spec sheet 8.95 ea.
MM5314 (24 pin) with spec sheet 10.95 ea.
MM5316 (40 pin) with spec sheet 15.95 ea.
Satisfaction guaranteed. All items except as noted are
fully tested. Minimum order $5.00 prepaid in U.S. and

Canada. Calif. residents add sales tax. Orders filled with-

in 3 days after receipt. Please add $.50 per spec
for items priced at less than $1.00 ea.

sheet

INTERNATIONAL ELECTRONICS
UNLIMITED

P. 0. BOX 1708H
MONTEREY, CALIF. 93940

october 1973 103




Y OW MESSAGE ME

NEW FOR

TEL
ELEC u--. 643136 | 1973
INC.. BOX 4090, MOUNTAIN VIEW, CA. 54040

Catalog

IN-X-SALES

BOX 222 . MEDFORD, MASS. 02155

FM Schematic Digest

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

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

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

THE KW2000B transceiver
with speaker and power supply

controlled first mixer

*Velvet-smooth
two-speed VFO tuning

KW Electronics $699

56 Bridge st. Plattsbu N'.?m ot 84

In Canada: 214 Dolom + Gt
eLecTronics Downsview 2"9 g

BEST SELLERS — STOCKS REPLENISHED

FANS and BLOWERS. ABSOLUTELY NOISELESS.
100 CFM ROTRON Muffin Fan Motor 14w, 27
dia. x 1% " deep. 3 plastic rubber fan blades.
4 thin, plastic mounting strips, 2" long, 5%"
mounting holes. Metal shroud removed, NO
HOUSING. UNUSED. 2 Ibs. 4/$18.50; ea. $5.00
50 CFM FAN. Howard 4 shaded pole, PM brush-
less motor; 12w.; 2147 x 23" x 214", including
4 nylon blades 4n dra 3 Ibs. 4/%$8.50; ea. $2.2
50 CFM BLOWERS. Motor, as above but 16w.
2%" sq. x 11417 x 1150 I'm' impeller. Housing
3% " dia. input hole 1% dia. output hole
1947 x 1%". 4 Ibs. USED, tested good.
4/%$13.50; ea. $3.50
JOHNSON #152-804, dual section, transmitting
variable. 37 —305 pf./sec. 7 KV (.185" spacing);
split stator. 534" x 514" x 1634" 4 2" for dual
14" shafts. Has 40:1 rt. angle drive. 15 Ibs.
4/$31.00; ea. $8.50
PI-NET output, variable. 5 gang, 402 pf./sec.
total 2010 pf. Will load 1 KW, to 160 meter,
without inductance. Shaft 34" x 1”. 3 |bs. Take-
outs, excellent. 4/$11.50; ea. $3.00

PLEASE — include sufficient to cover postage.
Any excess remittance, returned with order.
1973 FLYER, included free with all orders. All
others — LF ADDRESSED STAMPED ENVE-
LOPE required.

Will close for vacation January 2, 1974, re-open
Wednesday, January 30, 1974

BC ELECTRONICS — c/o BEN COHN
Store at 5696 N. Ridge Ave., Chicago, 1ll. 60660.
Hours - Wed. 11:00 a.m. to 2:30 p.m.; Sat. 10:00
a.m. to 2:30 p.m. Other times by appointment
only.

MAILING ADDRESS
1249 W. Rosedale Ave., Chicago, Illinois 60660
Phones — 312-334-4463 & 784-4426
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GROUNDED GRID AMPLIFIER FILAMENT CHOKES

MODEL FC-30US: A dual choke for 20-30 Ampere filaments in
330 MHZ. amplifiers. A classic design proven and
used by thousands. Wound on a 7" ferrite rod with
No. 10 AWG wire. Ready to install. With instructions.

MODEL FC-30US $4.50 ppd. US.A With hardware

MODEL FC-30S | Same except shielded] $6.95 ppd. LL.5.A

K.EElecironics

Box 1279, Tustin Calif. 92680

EXAM |
F.C‘c. MANUAL,

PASS FCC r‘(al."‘ Memerize, study
s fe F an

cover all areas tested in FCC exam
“Self-Study Ability Tt $9.95

P.O. BOX 26348.K
i SAN FRANCISCO, CALIF. 94126

CINEERING Div

Radio Amateurs
Reference Library
of Maps and Atlas

WORLD PREFIX MAP — Full color, 40" x 28", shows
prefixes on each country DX zones, time zones,

cities, cross referenced tables 1.25

RADIO AMATEURS GREAT CIRCLE CHART OF THE
WORLD — from the center of the United States! Full
color, 30" x 2 listing Great Circle bearings in de
grees for six major U.S5. cities; Boston, Washington,
D. C., Miami, Seattle, San Francisco & Los Angeles

$1.25

RADIO AMATEURS MAP OF NORTH AMERICA! Full
color, 30 includes Central America and the
Canbbean 'u r'w equator, showing call areas, zone
boundaries, prefires and time zones, FCC frequency
chart, plus useful information on each of the 50
United States and other Countries 5125

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

a complete set of maps of the world. 20 pages
size B4 " x 127 $2.50
Complete reference library of maps — set of 4 as listed
above 53.?5

See your favorite dealer or order direct.
Mail orders please include 50¢ per order for postage and handling

| WRITE FOR RADIOD AM&TEUHllbDDk ”

925 Sherwood Drive
Dept. € | 2\ Bluff, I1l. 60044

More Details? CHECK—OFF Page 110



r CRYSTAL BARGAINS 1

Depend on . ..

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

stock.
DIVISION OF BOB

WHAN & SON
SPECIAL ELECTRONICS, INC

Crystals for most ama- 2400 Crystal Dr.

teur 2-Meter F.M. Trans- Fort Myers

Florida 33901
(813) 936-2397

Send 10¢ for new
catalog with
oscillator circuits
and lists of
thousands of

ceivers:

$3.75 Each

Inquire about quantity
prices. Order direct. Send
check or money order,

For first class mail add 15¢ per

crystal _for airmail add 20¢ ea frequencies in
stock.
SPECIALS! CRYSTALS FOR:
Frequency Standards
100 KH: (HC13/U) $4.50
1000 KH: (HCE/'U) 4.50
Almost All CB Sets, Trans. or Rec 2.50
CB Synthesizer Crystal on request)
Any Amateur Band in FT-243 1.50
{Except 80 meters) 4 for 5.00
B0 Meter Range in FT-243 2.50

I Color TV 3579.545 KH: (wire leads)

THE ULTIMATE MORSE KEYBOARD

* fi4 character buffer
+ Standard typewriter format with space
* Compatible with KM-420 memory

Available 1 November Model #KB-4200

Write for specifications $499.95
"J ) ELECTRO
n 1| DEVICES s doms o souis i wilm CALIFORNIA Sa0a0 o THL bl 564 3108

NO ETCH CIRCUIT BOARDS
FROM FULL SCALE TEMPLATES

Hardened chrome alloy steel, with #60 drill

ISOLATED - PAD - DRILL - MILL

aple - Fast - Accurate - Safe

Sizes: 0.25", 0.15” Dia, $6.95 ea.
A F STAHLER Co PO BOX 354

CUPERTINO, CALIF 95014

Calif. Residents add 6%

READOUTS $3.00

7-SEGMENT 5 VDC
Long life incandescent tube % inch high
character. Drive with 7447 IC. Write for
complete list including polarizing filters,
complete counter modules, many more

T items.
||||| Display Electronics {i%°2fo, co so120

WORLD QSL BUREAU

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 5¢ each.

5200 Panama Ave., Richmond, CA USA 94804

VHF POWER AMPLIFIERS

Calif. residents add 6%, add $2.00 per unit for ppd.
U.S.A. Prices subject to change without notice —
Send for full amplifier and antenna catalogs,

Frequency Input Range MNominal P; MNominal
(MHz) Maodel (w) iw) Amps
PAZ-128 1= & 12 18
PA10.408 15 40 50
PALD. 70B 5 - 15 10 7.0
PAZ.TOR 1 -4 10 8.0
» o] 8 — 15 140 18.0
1 1 140 0.0
2% 5- 15 60 1.0
440 4 8 50
2.30C 1- 4 30 B
*Availability to be announced
HF — VHF — UHF — ANTENNAS
HF 1330 MHz 7EL LOG $289 VHF 220 9EL
VHF 6 MTR GEL 39 11EL
BEL 14EL
11EL 89 UHF 437 14EL
2 MTR 7 1 2TEL

11.0% Matching Baluns Sped
Special Baluns Spec

11

12 I8 9% Kits Less Booms
14 44.9% 14EL

16 49.95 16EL

ARIZ. Apache Auto Sales — Tucson/Fhoenix
CALIF. JYO Enterprises Fullerton
Ham Radio Outlet — Burlingame
Quement Electronics San Jose

L. A. Electronix Sales Torrance

Research Unlimited Clovis/Fresno

Harold Munzer K6IAH/Roger Bailey K6GHM
CANADA Dollard Electronics Vancouver, B. C.
CONN. Marcus Communications Manchester

KLM ELECTRONICS

1600 DECKER AVE.

- San Diego

SAN MARTIN, CALIFORNIA 95046

see YOUR LocaAL KLM ELECTRONICS DEeALERS

NOW

DEALER LIST

FLORIDA Amateur Wholesale Electronics — Miami
IDAHO United Electronics Wholesales Twin Falls
ILL. Erickson Communications — Chicago

1OWA Hunter Sales — Des Moines

MASS. South Shore Radiophone Inc. — Plymouth

PENN. Hamtronics Trevose

North Wales
San Antonio

Electronics Exchange
TEXAS Texas Technical Product

“THE COMMUNICATIONS EQUIPMENT INNOVATORS™

(408) 683-4240
(408) 842-7349

More Details? CHECK—OFF Page 110
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USED TEST EQUIPMENT

checked and o&eratmg unless otherwise

Al
aney back (less shipping)

noted. FOB Monroe.

if not satisfied.
Boonton 190A Q-mtr 20-260 MHz Q5-1200 .
GR546C Audio Microvolter .Suv-lv ..
GR1302A Audio Osc.-low distortion
HP100D-Freq, stand. w/scope-Acc. lppm
HP185A Scope w/186B amp samphng lgHz 335
HP330C Dist anal 20 Hz-20kHz .1%
HP540B Trans osc. for 524 to 12.4gHz . .
HP608D (TS510A/U) sig. gen. 10-420 MHz ...
Kay 860A Vari-sweep 2-215MHz. cal. attn ...
Nems Clark 1671 FM rcvr 175- 260MHz -
NLS484A Dig DC voltmtr - .019% a
Polarad MSG34-Sig. Gen 4211gHz “calib. attn.
AM-FM-Pulse mod. 495
Polarad R uwave revr .4- 84gHz wnh plug-in AM.
FM, CW, Pulse — less plug-in . .225
Polarad TSA Spec. Anal .01- 44gHz “with plug in
185

— less plug-in
Republic VA260 Q-mtr (sim. Boonton 160A) 185
Solitron 200A SCR tester-checks anode, gate
volts current, leakage and holding ... ..165
Stoddart NMIOA (URM-6) RF intens mtr 10-
250 kHz, complete with acc.
Stoddart NM20A (PRM-1) RF
25MHz, complete with acc. . k
Stoddart NM52A-RFI mtr, .375-1g 985
Tek RM15-DC-15MHz GP scope 265
Tek 181 Time mark generator .. .
Tek 190A Const. Ampl. Sig. Gen .35-50MHz 125
Tek 531 DC-15MHz scope-takes letter plug-in 265
FR6/U Freq. mtr .0019% acc 100-500MHz ... 145
SG24/TRM3 Sweep Gen. 15-400 MHz, CW, AM,
FM Xtal markers, scope-Dev. to 20% . 24
TS-403A-Sig. Gen. (HP616) 1.8-4g| .
URM 7 RI-FI mtr (sim. NF-105) 20 4OOMHz

(Send SASE for complete list)

Electronics
Specializing in used test equipment

375
. 85

intens mtr .15
825

3
750

P. 0. Box 941, Monroe, Ml 48161

EL CHEAPO

Describes the price not the quality.

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

250MA and 1 amp types from $7.95

1.5, 3, 4.5, 6, 7.5, 9, 12, 15, 18, 20, 22,
24 volts

Use one to power your next project.
Use for battery charges or battery
eliminators also. Call or write today
for data on:

THE POWER LINE

E.M.C. ASSOCIATES, INC.

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

FULL FIVE YEAR GUARANTEE
SHIPMENT FROM STOCK

106 R october 1973

WANTED — HAM

With general Class License or better to
Manage Amateur Radio Department. No
phone calls — by appointment only. Send
resume to Mr. C. |. Harrison, HATRY ELEC-
TRONICS, 500 Ledyard Street, Hartford,
Conn. 06114.

SPECIAL MEETING
JILLINOIS REPEATER COUNCIL
Sponsored by WRS9ABU
Southern lllinois University -—— Carbondale
SATURDAY NIGHT, OCTOBER 20, 1973
All llinois and Adjacent State Repeater Representatives
Cordially Invited.

CONTACT: JIM KING, WB9BDS, SEC. IRC., 1681 LINDEN
STREET, DES PLAINES, IL. 60018 312-824-8419

LINEAR AMPLIFIER PLATE CHOKES

MODEL RFC-1: 90uh. 800ma, @ 4 KV.max.7/8" X 6"
With hardware. Price $5.00 ppd. U.S.A,

MODEL RFC-2: 30uh. 2 Amperes @ 5 KV. max. 7/8" X 6"
Ferrite core type. Price $6.45 ppd. U.S.A.

Both will replace B&W 800 and *‘Handbook " designs.

K.E-Emclrn"lcs Box 1279, Tustin Calif. 92680

WORLDS ONLY WEEKLY DX MAGAZINE
THE DX'ERS MAGAZINE

(Gus M. Browning, W4BPD)

Drawer “‘DX"
CORDOVA, S. C. 29039

A New Magazine?

Not really. New in the U.S.A. perhaps,
but very well known in Great Britain and
now being offered to you here.

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

Audio Construction Projects
* Receiver Construction Projects

+ Transmitter Construction Projects
+ Test Equipment Projects

« Radio Control Projects

. . . and much more

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

ONE YEAR SUBSCRIPTION — $7.00
Write

RADIO CONSTRUCTOR

Greenville, N. H. 03048

More Details? CHECK-—~OFF Page 110




RMS40 DURACELL BY MALLORY. 1.4V 500 mAH ) DUAL 16VCT TRANSFORMER.  (2) 18V, JA WINDINGS AT
Q ) 115 VAC, 60HZ INPUT, PERFECT FOR USE IN YOUR DUAL

MERCURY CELL, FRESH! 2/50¢ OP AMP SUPPLY,  EACH SECONDARY 15 CENTERTAPPED
FOR MAXIMUM FLEXIBILITY DESIGN, JACKETED. $3.25

BK OF 8 BIT BYTE CORE MEMORY PLANES BY RCA OM A PLUG-IN
CIRCUIT BOARD. SELECTION DIODES ARE INCLUDED OM THESE
BRAND NEW BOARDS. ... cvvavasans e e ek s e e 90

IC BOARD WITH 3 OR 4 DIGITAL IC'S
LOOKS LIKE EVERY IC PIN COMES TO
OMNE OF THE CONNECTOR PINS. JUST

THE THING FOR EXPERIMENTS.3/81.25
JAG FUSE POST, LITTLEFUSE 342

MOUNTED ON A METAL L BRACKET DORMEYER "P&102L FAST ACTING

MEW, UNUSED., . ....... venes$ 30 SOLENOID, 24VDC, 50¢, 3/51.30
TRANSISTOR HEAT SINK ASSEMBLY. (2) 2N2905 STEPPEI-‘.( SWITCH MODULE, AN:‘ILUWNUM RACK WITH A 10 DECK, 25
TRANSISTORS MOUNTED ON SMALL HEAT SINK. STEP GOLD CONTACT STEPPER SWITCH PLUS TRANSISTOR DRIVER, FIFTY
NEW ASSEMBLIES PERFECT FOR LOW POWER MINIATURE AMPHENOL STRIPLINE CONNECTORS, (6) 50 CONTACT BLUE
CONVERTERS OR AMPLIFIERS. $ .60. 2/ $1.00 RIBBONS, (25) PC BOARDS WITH DIODES, MINIATURE 11 POSITION DECK

. e " SWITCH AND THE RACK, USED, IN GOOD CONDITION, . ...... 512,50

TOROIDAL CORE. SQUARE LOOP FOR USE IN POWER SUPPLY
OSCILLATORS, DRIVEN CONVERTERS, CAPACITIVE DISCHARGE
IGNITIONS, ETC. 120 WATTS, UP TO 25KHZ. USE IN LINE
VOLTAGE DIRECT CONVERSION AVOIDING THE USUAL BULKY
TRANSFORMERS AMD LARGE FILTER CAPACITORS...... $1,00

ERIE CERAMIC PC BOARD
VARIABLE CAPACITORS,
2-8pf, 5.5-18pf, 9-35pf,
YOUR CHOICE, ... $ .40

TRI-TEK HAS A NUMBER OF B8.1.T.
MODEL 483 MINI-COMPUTERS IN
STOCK. MACHIMES ARE COMPLETE
WITH POWER SUPPLY, MEMORIES,
OPERATORS CONSOLE AND TTY

EH LABS MODEL 1221 PRECISION TIMING UNITS, EXCELLENT
& CHANMNEL PULSE SOURCE. EACH CHANMEL HAS DELAY
VARIABLE FROM TRIGGER, LIKE NEW, 2 ONLY, 3450.00

JOHNSON s = BUFFERING, THESE ARE ALL MNEW
VARIABL F UNIVAC PRINTED CIRCUIT E!OARD‘.A&SDRI‘[MENI. A C,OO:J PRODUCTION UNITS USING HIGH
CAP ASSORTMENT OF BOARDS CRD.;{DED WITH TRANSISTORS, speep LOGIC IC'S.  LESS THAMN
1.5-50f § .65 DIODES, FM’.&C[I’OHS, |N1)Uf:“TOR.,, POTS, TRANSFORMERS, | noih ORIGINAL COST. WRITE

TEST JACKS AND MORE. ASSORTMENT OF 10.......51.00  £op peraits,
NEW AND SURPLUS ELECTRONIC COMPONENTS FOR THE PRO
t. Q I - T;e k, | nC AND SERIOUS AMATEUR, AN ORDER OR 8¢ STAMP PUTS YOU
P.O BOX 14206, DEPT H ON QUR MAILING LIST, MINIMUM ORDER $3.00 U.5., $15.00
4 4 FOREIGM, ALL ORDERS TPAID, PLEASE ADD INSURANCE

PHOENIX, ARIZONA 85063 QREIG LEORDERS FOS

WANT TO MEET \
LOW PRICES | (<
ON POPULAR COMPONENTS SOME OLD-TIMERS ?

IF FILTERS NEW VINTAGE RADIO Book

Mom.ﬁth.c crystal filters at 10.7 and Re-live the early days of wireless and
Ceramic filters at 455 kHz radio. Over 1,000 pictures. 1887-1929.

SEMICONDUCTORS RADIO COLLECTOR'S GUIDE

VHFJ:\ower !ranslstms by CTC-Varian

J and MOS FE Over 50,000 useful facts. 1921-1932
Linear ICs — AM{FM IF, Audio PA 2\
Bipolar — RF and AF popular types

INDUCTORS

Molded chokes _
Coil forms — with adjustable cores

CAPACITORS

Popular variable types

ORDER NOW! Send check to hr

QUALITY COMPONENTS McMahon’s Vintage Radio, Box 2045,
e L e srameed Palos Verdes Peninsula, Calif., 90274
Spec shests on request Vintage Radio, hard cover $6.95 0O
GREAT PRICES Vintage Radio, handbook 4.95 O
P ks at | titi i Dollantere Ciide ’
: P::ggsb{f;c: farg"e“’"?:l?gr'd::fhnuses Radio Collector’s Guide 3.95 O
WRITE FUR CATALUG 173 California residents add 6% State Sales Tax
Name
AMTECH
City State Zip
P. 0. BOX 624, MARION, IOWA 52302
(319) 377-7927 or (319) 377-2638 vu, Day Money-Back G“"‘“’“j

More Details? CHECK—OFF Page 110 october 1973 [l 10/



G&G CATALOG

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

SEND FOR YOUR COPY

TG-34A CODE KEYER, self-contained, outomatic, e |
reproduces code proctice signals from paper tope., m

5 to 12 WPM Built=in tpecker. Brand new with tech

manual. tokeup reel and AC line cord. ... $ 24,50 J

Code proctice topes for chove P U R,

BRAND NEW BC-645 TRANSCEIVER
EASILY CONVERTED FOR wenngy
420MC OPERATION .

This equipment originally

cost over $1000. You get .
all in oniginal factory carton. .
Dependable Two Way Communication more than 15 miles

« FREQUENCY RANGE: About 435 to 500 Megm yc.les
« TRANSMITTER has 4 tubes: WE-J16A, ?!n TF?

« RECEIVER has 11 tubes: 2.955 4. 7H7, 2.7€6, 3. 7F7
. R[C[I\'[RI F.: 40 Il!ainv(ll.'\ $26-95
« SIZE: 10047 x 134" x

Makes wondeﬂul nmblle or fixed ng for 420 to 500 Mc

|" -
Easily converted for phone or CW operation \

“SPECIAL PACKAGE OFFER"
TRANSCEIVER ONLY $16.95 | | A NEW book
APN-1 FM TRANSCEIVER 400.450 Mc. from HR...
req. modulated by moving coil trans- T, - -
ducer. Easily converted for radio con- Wm '
trol or 70 cms. Complete with 14 E m"ﬁ ““o 3
tubes, dyn. BRAND NEW $9.95
TERMS. F.0.8, NYC. 257, deposit with order, balance COD or remittance Here it is! HAM RADIO’S first book,
in full. MINIMUM ORDER 5$5.00. Subject to prior sale and price change

G&G RADIO ELECTRONICS COMPANY BEe compilation of the best of our pop-

45-47 Warren St. (Dept. H-A) New York, N. Y. 10007 212-267-4605 ular Ham Notebook section during
A our first years of publication.

ON LINE SWR & POWER METERS Just loaded with clever ideas and

nifty little circuits to make your time
in the ham shack more productive
and enjoyable.

The many chapter headings include:
Antennas and Transmission Lines
FM and Repeaters
Keying and Control
FREQUENCY RANGE: 3 .PIT;(;EM; 53 Measurements and Test Equipment
IMPEDANCE: 50 ohms Oscillators
POWER: 0 - 1 Kw Power Supplies
Receivers and Converters
Transmitters
VHF and UHF
Station and Workshop

Just $3.95
postpaid

PRICE — $49.95

FREQUENCY RANGE: 3.5 - 150 MHz
IMPEDANCE: 50 or 75 ohms

POWER: 0 - 2 K comjfec

For further information and catalogs write, cable or call:

CARVILL INTERNATIONAL CORP. - BOOKS

P. 0. Box 4039, Foster City, Ca., U.5.A. 94404 z =
Cable “CARVILL" « Phone (415) 3419959 . Telex 349334 Greenville, New Hampshire 03048

108 [ october 1973 More Details? CHECK—OFF Page 110



— PCB KITS -

RTTY SPEED CONVERTER Drilled PCB 5 & 11 VDC 540 00
DRILLED PCB ONLY $ 6.00
RTTY AFSK Gen. All Shifts & CWI.C. 9VDC @ 2ma $6 60
100 KHz XTAL CALIBRATOR Less Xtal 9 VDC @ 2ma $4.75
POWER SUPPLY — 28 VDC @ 650 ma output  $B.95
PREAMP MICROPHONE, 26 DB Gain 9 VDC @ 1ma $3.50
LIMITER PREAMP For High Z Mike 9 VDC @ 1ma $4.80
PRUDUCT DETECTOR For Your Receiver 9 VDC @ 1ma 53.60
“§" METER KIT Less 1ma Meter 6.3VAC $4.75
SWR METER, Stripline, Less 200ua Meter $2 95
WWV CONVERTER 3.5-4.0 MHz Output 9 VDC @ Sma $5.25
Requires 6-6.5MHz Crystal
6 METER CDNVERTER FET Front End ‘3 VDC @ 5ma $5.95
Hz Output, Less 43 MHz Xtal
CW KEYING MONITOR, RF Keyed, Less Spkr, 9 VDC ﬁls:‘r;a
10
POWER SUPPLY - 9 VDC @ 50ma Output  115VAC $4.85
& OR 2 METER CASCODE PREAMP B0 VDC @ 4.5ma $4.95
Wired & Tested Less 2 ea 6CW4
Nuvistors, Specify 6 or 2 Meter Model
DRILLS, #54, 56, 58 or £0 (eazh) $.40
Finest Quality for PCB'S, Made in USA Three For $1.00

EXCEPT AS NOTED ABOVE, ALL KITS ARE NEW,
100% SOLID STATE. AND COME COMPLETE WITH AN
UNDRILLED G-10 PCB (PRINTED CIRCUIT BOARD) AND
ALL PCB MOUNTED COMPONENTS. KITS ARE LESS
POWER SUPPLIES, CHASSIS, AND ENCLOSURE HARD-
WARE. SEND SELF-ADDRESSED, STAMPED ENVELOPE
FOR COMPLETE DATA SHEET AND SCHEMATIC.

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

P. M. ELECTRONICS INC.

519 SOUTH AUSTIN, SEATTLE, WASH. 98108

FREQUENCY STANDARD

Only
$32.50

{less batteries)
POSTPAID USA

® Precision crystal

* Fully guaranteed

* Markers at 100, 50, 25, 10 or 5§ kHz se-
lected by front panel swiftch.

® Zero adjust sels to WWV. Exclusive circuil
suppresses unwanted markers.

® Compact rugged design. AMraclive, com-
pletely self contained.

® Send for free brochure.

PALOMAR

ENGINEERS
BOX 455, ESCONDIDO, CA 92025

ETEEE P

Cwin -48

-‘w*" Automatlc |
Station Identifiers

Let one of Control Signal's solid-state CWID's
provide CW identification in precise Morse code. The
heart of a CWID is a plug-in memory, factory programmed with
call(or message).All CWID's arrive ready to install; guaranteed for 1year.
CWD-50(or rack-mounted 50R) automatically transmits station ID at precisely timed
(adjustable)intervals. For repeaters(or AM, FM, SSB, or AFSK rigs). Power: 7.5 to 30vdc.
CWID-51 has all features of CWD-50 pl.ts a fi7vac power supply, monitor speaker,
switch complement, and automatic switching to a DC source if AC power is lost.
CWID-49 is an automatic message generator. For CW, RTTY, or any audio modu-
lated rig. Push-button(or remote contact closure) initiates pre-programmed message.
Dellvery T days To order, state call sign or message, and enclose full amount; we

postage. Or, rt payment for COD shipment. Write for brochure or call.
[EE control signal company = 5




AdyerTiSers
check-off

. for literature, in a hurry —
we'll rush your name to the companies
whose names you “check-off”

INDEX

—ARRL Convention —KRP
—Amidon —KW
—Amtech —Kirk .
—Andy —L. A. Electronix
—Antenna King —Leeds
—Antenna Mart —Logic
—BC —MFJ
—Babylon —Madison
—Barry —Matric
—Bauman -—-McClaren
-—CFP —Meshna
—Carvill —Midland
—Comdata —Mor-Gain
—Command —Nurmi
—Communication —Olson

Specialists —Oneida
—Comtec —PM
-—Control Signal —Palomar
—Curtis —Pemco
—Data —Poly Paks
—Display -—Professional
—Drake Electronics
—DX'er —RP
—Dycormm —Racom
—Dynamic Electronics —Calibook
—E.M.C. ~—Radio Shack
—Ehrhorn -—Regency
—Eimac —SAROC
—Epsilon —Savoy
—Erickson —Signal Systems
—Exceltronics —Solid State
—Gateway —Space-Military
—Global —Spectrum
—~Goldstein’s —Stahler
—Gray —-Standard
—Great American ——Swan
—H &L —Tangent Tempilate
—HAL -—Ten-Tec
—Hatry —Tobel
-—Heath —Topeka FM
—Henry —Tri-Tek
~—Hy-Gain —Tristao
—lcom —VHF Engineering
~—IN-X —Vanguard
—International Crystal —-Vintage
—international -—Weinschenker

Electronics —Wilson
—Jan —Wolf
—Janel —World QSL
—K-Enterprises —Y & C
—K. E. —Yaesu
—KLM

Limit 15 inquiries per request.

October 1973
Please use before November 30, 1973
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ATV Research .. . 82
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Amtech . .. S - R 107
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Babylon Electronics ... 94
Barry o 98, 112
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Carvill International Corp 108
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Control Signal Corp. 109
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DX'er Magazine 106
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Solid State Systems, Inc. . 81
Space-Military Electronics . 82
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Tobel Electronics 78
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Vanguard lLabs . S 84
Vintage Radio 107
Weinschenker, M. . 69
Wilson Electronics 94
Wolf, S. 104
World QSL Bureau 105
Y & C Electronics ... 100
Yaesu Musen USA, Inc. 83
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MAXIMIZE
YOUR AMATEUR RADIO

What new 2M FM gives
me most for my money,
performance vs. price? The
answer's as clear as the superb
reception you'll get on the new
Standard 826MA, 10 watt, 2
meter FM transceiver. You'll
find such outstanding features
as 12 channels — with the four
most popular ones included —
and a RF output meter with
selection of 10 watts or 0.8 watt
for battery conservation. And of
course, our “‘Astropoint” system

MONEY.

that assures: top selec-
tivity, great sensitivity,
and rejection of unwanted sig-
nals on today's active 2M band.
Helical Resonators & FET front
end provide the performance
needed for tomorrows crowded
channels. Provision for tone
coded squelch to activate mod-
ern repeaters. A radio that won't
become obsolete. Occupiesless
than 200 cu. in. Weighslessthan
5 Ibs. It has all the same ““Astro-
points’ as entire Amateur line.

Mo

NEW 22 CHANNEL BASE STATION
SRC-14U

Ultimate in a 2M FM Transceiver features:

[0 22 channels

[0 AC & DC supplies Built In

[0 10W (1, 3 & 10 selectable)

O Receiver offset tuning

O VOX

[0 Three Front Panel Meters

[0 Plus many more exciting features.

For delailed information on these; the complele Standard line and the name of your neares! dealer wrile:

@ Standard

Communications Corp.
213/ 775-6284 - 639 North Marine Avenue, Wilmington, California 90744

P

More Details? CHECK—OFF Page 110
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BARRY

presents
CLEGG FM-27B

.
[T

(o) (0)

L

Total 146-148 MHz coverage without buy-
ing a crystal. 25w. out, fully synthesized.

$479.95

Clegg FM-27B Regulated AC power supply
$79.95

': BIRD 43 WATTMETER i
; $100.00 :
! Bird 43 Slugs specify i
' frequency and power !
i HF $35.00 each !
i VHF $32.00 each i

Also 4350 80-10M dual scale 200w/2kw
HamMate — $79.00

MS-4 Speaker $ 22
AC-10 AC Supply for AA-10, TR-22, TR-72, 1
VDC @ 3 amps ... $ 39
TR-22, in stock

AA-10 Amplifier for TR-22
TR-72 2 meter FM transceiver, 23 channel, 1
& 10 watts, 13.8 VDC $320.00
TR4/C new, $599.95 T-4XC Trans. $530.00
R4C Rec. $499.95

AC-4 Drake A.C. Power Supply

MARINE

Barry stocks and has fast availability Sonar,
Pearce-Simpson, Andrea, SBE and Antenna Spe-
cialists VHF Transceivers, Antennas, Depth
Finders and compasses by Andrea.

HALLICRAFTERS

SR-150 Transceiver 10-80 meters AC or DC
power supplies write
SR-160 Transceiver 80, 40, 20 meters write

PS-150-R DC power supply for SR-150 or SR-160
reg. 109.50, sale unused, $ 75.00
FPM-300 new, $595.00

TEMPO

2 Meter Linear Amplifiers, 502, 5-12 watts |n§ut
35-55 watts output
802-B 1-2'5 watts input, 80-90 watts S?;lpm

BARRY

DEPT. H-10

2]12-WA-5-7000

512 Broadway

ELECTRONICS

| SWR BRIDGE COUPLER, DC-800 MHz—I
| TNC Connectors

| (no indicator) full teur power |
| $90.00 Value |
I $10.95 I
T |

DX ENGINEERING
SPEECH COMPRESSORS
DIRECT PLUG-IN FOR COLLINS 325

$79.50 ppd. U.S.A.
DIRECT PLUG-IN FOR KWM — 2

$79.50 ppd. U.S.A.

Pn_ly us a visit when you are in New York
housands of unadvertised specials.
Separate export department to expedite

overseas orders.

TEN TEC
315 RECEIVER 10-80 meters SSB, AM, CW
$229.00
CW FILTER FOR 315 $14.95
AC4 SWR Bridge R $ 12.95
$ 1495 KR40 $ 89.95

E. F. JOHNSON
Matchbox co é)lete with directional coupler and
indicator, 10-80 meters.
2KW PEP, 1 KW AM — new, $154.50
275 watts — new, $ 94.95
151-1-4 Variable Capacitor, 250 pF, medium

Xmitting type $5.95 ea.

VIBROPLEX

Vibro Keyer . Standard $ 24.95
Deluxe $ 32.95

Original Standard Vibroplex Bug $ 29.95

INSTRUMENTS

Millen 90652 Solid State Dipper in stock. New
with 7 coils and carrying case. 1.6 - 300 MHz

$110.00
Pan Adapter BC-1031A =+ 100 kc unused with
spare parts & book useful with any short wave
receiver $ 75.00

SWAN
$S.200 Solid State SSB Transceiver with power
supply & 16 pole filter Brand new, Write

Swan 350 with 117XC power supply Wrile
DYCOMM

DYCOMM BRICK, 2w in 35w out $ 79.95
DYCOMM BLOCK, 10 in 50w out $ 99.95
ETO

ALPHA-77. The finest amplifier ever offered for
amateur, commercial or military service. 3000
watts PEP continuous duty. Write

1 CX7A brand new, latest version, write or call

g e e b e e S e s e s =1
I : GE INDUSTRIAL |
| SILICON RECTIFIER |
| 1400 PIV |
| <= 250 amp., GE #41A281049-11. Quan- |
I y=, tities in stock. $90.00 value, brand |

N
L g new $15.00 I

NY, NY 10012

See Page 98 for MORE from Barry

112 october 1973
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$3.75

Postpaid in U.SA.
BASSETT TYPE 900 A TYPE 901

High efficiency mobile
and portable antennas
«for all amateur bands,
CAP, MARS, CB, HIGH ACCURACY CRYSTALS
SECURITY,
PUBLIC SERVICE, FOR OVER 30 YEARS
MARINE, AND Either type for amateur VHF in R Swan, Standard, Drake, Vari-
GOVERNMENT USE. tronics, Tempo, Yaesu, Galaxy, Trio, Sonar, Clegg, SBE, Genave, |
. 2:610-15-20-40-75 .n&'.?’ t::lp:::::.‘ for amateur or commercial crystals for use in all
e f"ﬂg I::,ﬁ mmggenq. make of equipment and whether transmit

and appearance
= FULLY ADJUSTABLE

b BASSETT VACUUM BALUN

IN FIELD

« Low weight, low drag,
high strength
fiberglass

* Polished
chrome brass
standard %s-24 thread

* High gain collinear
on 2 meters

MODEL DGA-2M

$29.50 postpaid BASSETT VACUUM TRAP ANTENNA SYSTEM

inUS.A Complete packaged multi-band antenna The famous sealed helium filled Balun . . .

sys-
employing amous Basselt employed with the DEA Series Antenna
mmummmi'g Systems. Solderless center insulator and
been removed and replaced with pure easily handles more than full legal power
helium at one atmosphere. Operating bands while reducing unwanted coax radiation.
are indicated by model designation. Equipped with a special S0-239 type coax
MODEL DGA-4075 $59.50 connector and available either 1.1 or 4:1.
MODEL DGA-204075 .. $79.50 MODEL DGA-2000-B ... $12.95
MODEL DGA-2040 ..., $59.50 Postpaid in US.A.

CONTACT YOUR DISTRIBUTOR OR WRITE FOR DATA

B\ Savoy Electronics,Inc.

Y P.O.BoxS727 - Fort Lauderdale, Florida - 3331
Tel: 305-566-8416 or 305-947-1191



EIMAC’s rugged 8877
powers Henry Radio’s reliable
4K Ultra linear commercial
amplifier.

When Henry Radio set
out to design a sophisti-
cated linear amplifier for
high reliability communi-
cations in the high fre-
quency range, they chose
EIMAC's high-mu 8877
power triode.

The result is the new
4K Ultra, which operates
with 4000 watts input in
heavy-duty commercial
service. The 4K employs
continuous variable ca-
pacitive and inductive
elements tunable over
the 3.0 to 30 MHz range.
Optimum input and load
conditions are provided
for a wide variation in an-
tenna systems, EIMAC's
8877 enables the 4K to
deliver over 2500 watts
of continuous SSB or CW output with only 50 to 75 watts of
drive. For RTTY the 4K will provide about 2000 watts of con-
tinuous duty output.

The 8877 is a ceramic-metal triode that delivers a lot of
power and linearity in a package only three and one-half 18 , I H
inches high. At 30 MHz, typical power gain is 15 dB. This
impressive gain is achieved with 3rd order intermodulation
products —38 dB below one tone of a two equal-tone drive
signal.

With Henry Radio, you know quality counts. And they know
you can't do better than EIMAC. For full specifications on the
8877, write to EIMAC Division of Varian, 301 Industrial Way,

San Carlos, California 94070. Or contact one of the more than
30 Varian/EIMAC Electron Tube and Device Group Sales
Offices throughout the world.

varian
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