”

Warner F, Stortz K3QKO
5122 Alberta Ave,
Baltimore MD 21236

readboard Signal Generator

— sell your H-P stock once you build this project

1" his signal generator will
not start a panic selling

of Hewlett-Packard stock
on the New York Exchange,
but it will give the operator
excellent stability and sig-
nal purity, with convenient
operation and versatility
comparable to commercial
test equipment. It has a
continuously adjustable

frequency range of 6.2
through 12.1 MHz. The dial
resolution at center range is
30 degrees per 100 kHz, and
its power output is 30 mW
(1.5 V across 75 Ohmes). It is
equipped with front-panel
quartz-crystal sockets that
will accept FT-243 and
HC/6U holders. These crys-
tals can be made to oscil-

The wideband signal generator.
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late separately or in con-
junction with the vfo,
creating sum and differ-
ence frequencies at its out-
put. The input power re-
guirement is very low (12 V
dc regulated), with a cur-
rent drain of 30 mA.

The circuit has three tran-
sistor stages. Q1, a MOS-

FET, is in a series-tuned Col-
pitts oscillator circuit. Q2,
another MOSFET, is in the
buffer that also doubles as
a Pierce crystal oscillator.
Q3, a bipolar, is in the
emitter-follower output cir-
cuit. Using MOSFET transis-
tors, with their very high in-
put impedances, makes it
easy to isolate the tuned-
circuit elements from the
generator’s output. They
did not have to be dual-gate
types, but the many low-
cost deals offered by Poly
Paks inspired this action.

| have not heard anyone
describe (in plain English)
how the series-tuned Col-
pitts oscillator works since |
left the US Navy Radio
School. What | learned
there has been a great help
to me through the years. |
believe that what the an-
cient mariner taught me
was correct, for transistors
as well as for tubes. This in-
formation should be passed
along to others. So, if you
will refer to the schematic
(Fig. 1), | will start the story.

When the range switch is
in the 6.2-6.6 MHz position,
just after the power switch




KLM Ampllfle beat the heat

OVEH‘EATING ....one of the leading causes of"
amplifier failure, UNLESS YOU OWN A KLM!

Here are a few basic facts: Overheating is easyl Poor air circulation,
overdriving, high VSWR, and low operating efficiency can all cause amp
temperatures to skyrocket,damaging performance and expensive components.

KLM takes the heat off, beginning with HIGH EFFICIENCY DESIGNS
that make every watt count.

Each amplifier is wrapped in a MASSIVE CUSTOM HEATSINK that's the
envy of the industry.

The ultimate protection is KLM’s unique “on the board” THERMAL
SENSOR that bypasses the amplifier at the approach of unsafe temperatures
(a yellow L.E.D. on the front panel alerts you to check your installation).
When things cool down, your KLM amp jumps back on-line with clean full-
rated power.

To keep you cool, KLM backs each amplifier with a full ONE YEAR
WARRANTY that includes the output transistors. Compare! Only KLM
amplifiers can offer you all these features.

When you're ready for a new power
amplifier . ... and don’t want to get

burned, COME TO KLM. 240
P. 0. BOX 816, MORGAN HILL, CA 95037

- more POWER 1O YOU . . .
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is clésed, Q1 begins to con-
duct. The current, flowing
through its channel from
drain to source, causes a
large voltage drop across L7
and R3 (positive at the Q1
end of L7). This potential
will cause a current flow
that will divide, charging C3
to ground, C2 through L1,
and the parallel combina-
tion of C4/C5. This path
causes L1 to have an ex-
panding magnetic field,
and there is a positive
potential at its C2 end. This
potential charges C1
through R1, and the voltage
drop across it will increase
in the positive direction. R1
is connected to the gates of
Q1, so this positive voltage
will open its channel wider,
and the increased conduc-
tion makes the voltage drop
across L7 and R3 rise. This
process continues at a time
rate controlled by the LC
time constant of the circuit
elements, until Q1 reaches
the conduction limit set by
the R3 bias. At this time, all
the capacitors are fully
charged and no more cur-
rent flows through L1. The
magnetic field around L1
will collapse, and the flux
lines cutting the turns will
develop a potential oppo-
site to the charging one. All
of the capacitors begin to
discharge at the LC time-
constant rate, storing the
energy to be released by
L1’s flux. This will mean
that the current through R1
has reversed, and at a mag-
nitude great enough to
create a negative potential
enough to pinch off Q1.
This process continues until
all the field has collapsed,
after which Q1 returns to
the conducting state. The
current is now increased by
the oppositely charged ca-
pacitors of the tank cir-
cuit, L1/C2/C3/C4/C5. The
amocunt is directly propor-
tional to the circuit Q and
will add more energy to L1's
field. This means that when
the field collapse cycle
begins again, Q1 will quick-
ly be pinched off and oscil-
lations will continue, with
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Table 1. Coil data.
only spurts of energy being Coil Turns Wire Size Freq.
supplied by the transistor. Close-wound  (AWG, Enam.) (MHz)
The ac tank circuit signal L1 40 28 6.2-7.2
across C3 is tapped for a tg g? gg g?g;
useful output. b
b L4 26 24 9.3-10.5
The MOSFET buffer, Q2, L5 18 24 10.5-12.1

is a class A amplifier that is
lightly coupled to the oscil-
lator by C8. It also has leads
connecting the drain and
gate to a pair of quartz-
crystal sockets. When the
range switch, S1, is in the
XTAL position and a crystal
is in one of the sockets, Q2
becomes a Pierce oscilla-
tor. The LEVEL control, R8,
should be fully CW in this
mode so that an ideal im-
pedance match is present
for oscillations to begin,
The oscillator will operate
when the crystals are within
the range of 2 to 15 MHz.
When the range switch is in

Forms V4 x % (63 x 190 mm) ceramic slug-tuned

Fig. 1. Schematic of the signal generator.

any other position, the
signals of the two oscilla-
tors mix and the output of
the signal generator will
contain the vfo, the crystal,
their sum, and their dif-
ference frequencies.

The buffer output is fed
to the bipolar emitter-
follower, Q3, through po-
tentiometer LEVEL control,
R8. A homemade trans-
mission line of twisted 22
AWG insulated wire carries
the signal into and away
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from this control. This type
of level control will reduce
the generator output to
almost zero, eliminating
the need for a complicated
attenuator for most test
work.

To allow for versatile ex-
periments and changes, all
of the electronic circuits are
constructed on a piece of
perforated board containing
064" diameter holes spaced
25" apart. It measures 4" X
557 (9.8 X 13.5 cm), and all
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Fig. 2. Back and side removed showing parts placement and

wiring.
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Fig. 4. Aluminum disc, scale, and index separated from the

36mm vernier dial.

the components are sol-
dered to push-in terminals.
As can be seen in Fig. 2, the

back side of the board is
covered with a piece of
032" (.Bmm) thick brass or
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Fig. 3. Right-side cover removed. “U” channels, top and bot-
tom, fasten the circuit board to the cabinet front, back, and
sides. A flexible coupler connects the C4 shaft to dial. 51
and R8 are hard coupled to knobs.

copper sheeting which has
clearance holes drilled
where the terminals project
through it. The ground ter-
minals are soldered to this
sheet, holding it in place and
making it a very rigid assem-
bly. The range switch, S1, is
located near the bottom
center with the coils (L1-L5
described in Table 1) sol-
dered to terminals around it.
Q1 is just above the coils to
the left, and the trim capaci-
tor (C6) is next to the level
potentiometer (R8) on the
right. To the left, the next
transistor up is Q2, followed
by Q3. Centered near the
top is the tuning capacitor,
C4. Fig. 3 shows how the
crystal sockets are con-
nected to the circuit board
and the details of the alumi-
num case built around the
breadboard-type electronic
assembly. Fig. 4 shows how
a large scale is fastened to
the 36mm vernier dial. An
aluminum disc, 3.4” (8.6 cm)
in diameter, backs up a lac-
quered, heavy paper dial
which has six concentric
circles and a center line
inked on it. An index of
plastic, scribed through the

center, extends across the
whole dial. This will allow 12
scales to be marked on the
dial, 6 on each half. The disc
and paper scales are fas-
tened to the vernier dial
with the same screws used
to hold the original scale in
place. When soldering the
MOSFET transistors into
place, be sure to short all
the leads to the case with a
piece of foil or you will zap
the gates. It would be better
to use sockets and then plug
the MOSFETs safely into
them.

After the unit is wired
and power applied, you
should check for an out-
put. If none is present or it
is at an unexpected fre-
quency, troubleshoot the
problem using Table 2 in
order to isolate the mal-
function. When the output
is found to be normal, set
the range switch to the
8.1-8.6 MHz position,
rotate the dial fully CCW
(C4 plates open), and ad-
just L3 until the signal
measures 8.6 MHz. Reset
the switch to the 8.6-9.3
MHz position, rotate the




¢
! Range Q1 (V dc @ pin) Q2 (V dc @ pin) Q3 (V dc @ pin) Output
7 Switch (V RMS)
Position 1(D) 2(G2) 3(G1) 4(S) 1(D) 2(G2) 3(G1) 4() 1(E) 2(B) 3(C) 75Q
Xtal
(no xtal) 12.0 1.5 1.5 1.7 12.0 6.0 1.4 4.4 3.8 4.2 12 ot
Xtal
(8.3 MHz 12.0 1.5 1.5 1.7 12.0 6.0 3.3 6.4 5.9 4.0 12 1.3
FT-243)
| 8.1-8.6 MHz
(No xtal) 12.0 1.4 1.4 3.3 12.0 6.6 3.6 7.0 54 4.2 12 1.6

Table 2. Pin voltage data measured with 10 megohm input VTVM to ground.

dial fully CW (C4 plates than 8.6 MHz. Set the s a continuous overlap of cated them by using a
closed), and adjust the range switch to all the frequency. The calibration 100-kHz crystal oscillator
trimmer (C6) until the sig- other positions and adjust marks are now inked onthe and a receiver or a frequen-
nal measures 5 kHz less the coils (L1-L5) until there scale circles, having lo- cy counter. B

BETTER QUALITY

TOUCH-TONE* DECODING

With this Touch-Tone® Decoder in
your radio network, you can turn on
transmitters, control attennae
direction, and signal over public
and private telephone networks.
The Teltone M-917 accepts push-
button DTMF signals from a radio,
lelephone, or prerecorded tape.

Adirondack Radio. N

Your Rockwell-Collins dealer for the northeast and
Upstate New York--has the fabulous KWM-380 on dis-
play for your inspection.

For the amateur who is only satisfied with the finest,
Adirondack Radio Supply will be happy to give you quo-
tations for early delivery for a truly professional ama-
Pin selectable, logic level, binary teur station.

autput can drive a Schottkey TTL 363 Miro“dqck Rﬂdio s“pplg " l“‘-

Jate, a low power transistor, a
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Handie
MORE"POWR TO YOU!

new-useful-clear—colorful-complete
Chart of
UNITED STATES AMATEUR
RADIO PRIVILEGES

by class of license, emission type, and fre-
quency from 160 thru 2 meters, including
provision for the new 30, 17, and 12 meter

bands, This 22 x 28 in, twelve-color chart KLM’'s NEW MA-35BL
is t:lwlfir}ft{hf'it..‘. ki{ldl to be both il:l'nf‘::luti\'t' S Power Amplifler
and decorative. Enhance your shack. BEW ot Predinn  Nicad Chataerl

Repular price $3.00. SPECIAL INTRO- ' ;
DUCTORY PRICE $2.50. Includes post- KEW, B0 SB0KBD; Morgan HIll, CA'06037. g
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1 gy Destiiton L KBOKG .Microcraft’s New Morse-A-Word !

Lo f I Eight character moving display. '
5002 Marion Avenue .  Builtin code practice oscillator. y
AP 1 . Excellent for learning Morse Code.
Torrance, California 90505 | Completi =l Grr tiainins va MOREEA: WOnS |
. extras needed. »
Decodes audio CW signals from your

o 365 I receiver's speaker and displays letters, | I
. numbers, punctuation and special Morse | 4
name ' characters as the code is received. 1 '
it MORSE-A-WORD Kit with 4 character readout............ MAWK-4 $149.95 3

3 1 l MORSE-A-WORD Kit with 8 character readout .. .......... MAWK-8 $169.95
address | MORSE-A-WORD wired & tested with 8 character readout . .. MAWF  $249.95 |
- Send check or money order. Use your VISA or Master Charge. Add $3.50 shipping L]
citv ' and handling for continental U.S. Wisconsin residents add 4% State Sales Tax. I
e 7 Corporation Telephone: (414) 241-8144 ]
state zip |- P. 0. Box 513G, Thiensville, Wisconsin 53092 |
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