












































































































































































































































































































































































































































purpose. Also, since the unit was built with convenience and
utility in mind rather than appearance, everything necessary for
its operation is-mounted on the front panel. In this way the unit
can be used upright as shown or on its back and all required oper-
ating items are conveniently available. A shelf is attached to the
rear of the panel for mounting other necessary parts. Parts place-
ment is noncritical except for keeping input and output trans-

Fig. 432, Inside view of the multi-impedance ampli-
fier.

formers and wiring as far apart as possible. Input and output
wiring should be as short as possible and dressed with no closely
spaced parallel leads.

Rather than put all the pertinent information on the panel, the
selector switch positions and input and output terminals are
assigned numbers and a card with data corresponding to these
numerals is cemented to the top of the metal cabinet. The infor-
mation contained on this card is given in the table. The output

Table of Amplifier Characteristics

Input Output Switch Input Output
(ohms) (ohms) Position Terminals Terminals

100,000 500 1 1—2 1—2
100,000 200 1 1—2 3—4
30,000 100,000 2 3—4 5—6
450 100,000 3 5—6 5—6
200 100,000 4 7—8 5—6
50 100,000 4 9—10 5—6

terminal strip has four spare terminals. Both input and output
terminals are shown in the outside photo of the case, Fig. 433.
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Amplifier circuits

Now for an analysis of the circuit. Position 1 of selector switch
S1 provides a common-collector audio amplifier circuit. The com-
mon-collector transistor arrangements result in a circuit similar
to an electron-tube cathode follower; that is, high input imped-
ance and relatively low output impedance, with voltage gain less

Fig. 433. This photo shows the outside of the case
with the barrier strips in position.

than 1 and no signal phase reversal. No dc bias to the base and
low collector voltage — Batt 1, 1.5 volts — contribute to high input
impedance, which is about 100,000 ohms. The voltage gain is
approximately 0.95. The output circuit consists of the 25,000-ohm
primary of transformer T2, whose secondary furnishes a 500- or
200-ohm output. T2 also includes a 10,000-ohm tap, not connected
in this circuit, which can be useful in experimental work.

Position 2 of the selector switch sets the circuit up for common-
emitter operation. In this case, series resistor R2 included in the
cemitter leg results in degeneration. Degeneration effectively in-
creases the input impedance over the common-emitter circuit
without degeneration. Input impedance in this switch position
is 30,000 ohms. The output impedance is high, suitable for work-
ing into high-Z circuits. Batt 2, 22.5 volts, now supplies the dc
potential. The voltage gain is in the order of 100.

With the selector switch thrown to position 3, a common-
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emitter circuit without degeneration is provided. Note that the
680-ohm emitter resistor R2 is not included in the circuit. The
input impedance is low, about 450 ohms, output impedance is
high, 100,000 ohms, and the voltage gain is high, between 300 and
400. Batt 2 is again the dc supply source.

Selector switch position 4 provides the same common-emitter
circuit with degeneration as did switch position 2. However, this
time transformer T1 comes into the circuit. Its secondary-winding
tap of 62,500 ohms works into the medium-impedance input of
the transistor. T1's primary provides low-Z inputs of 50 and 200
ohms. Its secondary also offers a 250,000-ohm impedance, not
wired in, which will often prove useful. High Z is provided in
the output. Gain will be the same in switch position 4 as for posi-
tion 2, plus the voltage gain provided by the turns ratio of trans-
former T1, which of course, depends on the winding taps used.

Other wiring arrangements can be visualized and incorporated
to suit your personal requirements. The two unused transformer
taps are ideal for many transistor circuits and may be used to good
advantage. The device, of course, may be expanded further by
employing the extra, unused pole and contact position on the
switch specified. Also, switches with a greater number of poles and
contact positions are available.

the snitcher

THE Snitcher is a voice-modulated three-transistor radio trans-
mitter—a wireless microphone. It is small enough to fit into a
rubber ball. In fact that is exactly what was done with this unit.

An unusual modulating system which eliminates the need for
a modulation transformer is used. The output of a low-impedance
hearing-aid microphone is fed to VI's base through capacitor Cl
(see Fig. 434). To use a high-output phono cartridge, connect
it to V2's base through C2. VI is operated as a common-emitter
audio amplifier. It is R—C-coupled to V2, the modulator, another
common-emitter stage. Current for the oscillator (V3) is delivered
by V2's collector and is controlled by the signal applied to V2's
base. Thus we get a modulated output signal. What this signal
looks like is shown in Fig. 435.

The rf oscillator (V3) radiates its output from a short antenna
connected to a tuned rf circuit. This signal can now be picked up
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parts list for the snitcher

Resistors: R1—4,700 ohms; R2—180,000 ohms;  Coil: ferrite antenna coil, 7/16 x 2 inches
R3—82,000 ohms; R4—680,000 ohms; R5— (Allied 51C036 or equivalent).
9,100 ohms, 5%; R6—5,100 ohms, 5% (all

: Miscellaneous: microphone (mike) low-im-
resistors, la-watt, 10%, unless otherwise

pedance, hearing-aid type; Batt—9-volt bat-

noted.) tery (Eveready 216 or equivalent); micarta
Capacitors: C1, C2—5 uf, 12 volts, electro-  sheet, 3/64 x 3% x 1% inches; tin sheet—
lytic; C3—100 uuf, tubular ceramic; C4— 1% x 1% inches; miniature eyelets; %-inch
200 uuf, tubular ceramic; C5—.01 uf. eyelets; hardware.

Transistors: V1, V2, V3—CK722.

Fig. 434. Circuit diagram of the Snitcher. The oscillator, V3, produces a carrier which
is audio-modulated by V’2. Do not use an outside antenna with this unit. Radiation
beyond your own room limits is illegal.

by broadcast receivers tuned to the same frequency as the Snitcher.
The range is determined by the sensitivity of the receiver used
in conjunction with this transmitter. Tests indicate a satisfactory

input to a National NC-88 receiver at 20 feet, using a 30-inch
antenna on the Snitcher and about the same on the receiver.

Put one together
To make a Snitcher, shape and drill the terminal board first
(see Fig. 436). You can use a piece of 3/64-inch Micarta meas-

UNMODULATED RF MODULATED RF
Fig. 435. Appearance of the unmodu-

lated. and modulated rf.
uring 154 x 334 inches. Drill all holes before folding the ends, to
save time later. To bend the battery-holding ends uniformly, make
a wood form block 1 x 114 x 774 inches. Round the corners so
the battery-holding ends will have a radius of about 14 inch. The
outer portion of the forming tool can be two parallel pieces of
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wood, 2 inches apart. Heat the Micarta to about 375°, until it
hecomes pliable. Now, the ends can be folded at right angles by
using the inner fonn block to hold the Micarta against the outer
form blocks for a few minutes.

Next, cut the coil support. Use sheet tin, 114 x 114 inches.
Since it is also connected to the negative battery terminal, drill

778" .
178
i-7/8" RADIUS
3-3/8" 1-5/8) PANEL
fev2'>] MCARTA
COIL SUPPORT
SHEET TIN
7 .
-1/4° l T 'T_ . /4
3/8" l “'"2 A
Y —>{ Vg'le— 778" o -
12> c————|

Fig. 436. Template for making the supports for the Snitcher.

holes for the holding rivets and negative terminals before bend-
ing. The long narrow part of the coil support fits into the base
end of the ferrite antenna coil. If you wish, solder this end of the
support to the antenna-coil lug that connects to the negative
supply.

Now, mounting resistors and capacitors should be easy. Minia-
ture eyelets let you fasten parts to both sides of the panel (they
act as feedthroughs), so keep the capacitors and transistors on the
front side and the resistors on the back (under the battery) for a
neater layout. You can get an idea of how this is done by examin-
ing the photos in Fig. 437.

The 14-inch eyelets make satisfactory terminals for the battery
and also for fastening the support piece to the panel. After the
resistors and capacitors are fitted to their positions, rivet the coil
support to the panel and complete the soldering operation. Do
not solder the transistors in position until all other components
have been double-checked. Temporarily insert the battery and
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check for proper clearance. In this nnic the battery was slightly
loose and it was necessary to fasten a piece of clear plastic to one
end of the chassis to keep it in place.

While the remaining assembly does not require much time, the
procedure is full of do’s and don't’s.

Be sure that the battery is not in position. After you determine
which way the transistors go, hold their wire leads with a pair of
long-nose pliers to help dissipate some of the soldering heat. Use
rosin core solder and only enough heat and time to melt the solder
and permit it to flow around the transistor leads. This is a place
where a cooling swab of some kind will help keep the heat from
traveling up the wire leads to the transistor itself. Make a careful
final inspection of all connections, position of the transistors, etc.
and you are ready to insert the battery.

What to expect

In a breadboard layout, current averaged about 1.4 ma with
an input of 9 volts. This current varies with temperature and
with different transistors, but a range of 1 to 2 ma should give
satisfactory performance.

After the unit was completed, it was checked with an oscillo-
scope. The input was a 400-cycle sine wave.

As a portable receiver was moved away from the Snitcher, the
signal became weaker and heterodynes from distant broadcast
stations prevented reception from the unit. The satisfactory dis-
tance was about 10 to 15 feet, even through walls and partitions
which contained electrical wires, plumbing pipes, etc.

To find the frequency to use, turn a radio receiver on and tune
across the broadcast band. Around the 650-k¢ mark (100 kc),
you will probably find a spot where no strong stations are oper-
ating. Set your receiver at that place and with the Snitcher battery
in position, move coil L’s ferrite slug in or out until the radio
signal from it can be heard on the broadcast receiver.

A handy way to do this is to place the Snitcher near a clock (a
noisy alarm clock is fine) and about 6 feet away from the receiver.
Then as the ferrite slug is moved in or out, the tick of the clock
will modulate the signal generated by the Snitcher and will be
heard on your radio receiver.

\When operating positions are changed, you may have to retune
the radio receiver a trifle. Any change in antenna length also
changes the frequency of the output signal. Adjust the ferrite
slug in coil L or retune the radio receiver to get back on frequency.
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Fig. 437. Transistors,
capacitors and ferrite
antenna are mounted
on one side of the
chassis.

With the battery re-

moved, placement of

the resistors can be
seen.
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Performance notes

In the final stage (V3) a CK768 will give about 109, better per-
formance, but the less expensive CK722 is satisfactory.

A low-impedance magnetic pickup gave a performance unit of
5, a small square type capacitor pickup about 2, and a 2,200-ohm
earphone only about 1 and with some hum. The low-impedance
pickup is a surplus hearing-aid mike which has a dc resistance
of 140 ohms.

A 30-inch antenna is recommended. However, longer and
shorter lengths may give a better output. Experiment to find
out which is best for your Snitcher. Clipping the antenna to a
grounded object also improves the output. The change in fre-
quency was about 15 kc when a 10-foot antenna was used.

electronic counter

ErLecrroNic counting devices record a great variety of events:
the number of persons viewing displays, the flow of traffic on a
city street, objects passing through an assembly line and other
occurrences too numerous to mention. The versatility of these
devices seems limited only by human imagination.

The simplest electronic counter is electromechanical and oper-
ates on the same principle as a stepping relay. Each pulse delivered
to the counter actuates a ratchet and advances the unit one digit.
Such a device requires a rather sizable pulse of current, so the
counter is usually operated in conjunction with a sensitive relay.
The trigger pulse that keys the sensitive relay (and in turn
the counter) may be generated in a number of ways: pres-
sure switches, capacitance relays and photocells to name a few.

The electronic counter described in this article is small (3 x 4
x 5 inches), light (under 2 pounds) and entirely self-contained and
self-powered. Sensitivity is so high that the unit need only be
aimed toward a window, lamp or light-colored wall. Just about
the only auxiliary equipment required is a shelf or box on which
to set the thing.

Counter circuitry

The heart of this electronic counter is an extremely sensitive
cadmium selenide photocell, the Clairex CL-3. This photocell is
so sensitive that a very small, abrupt variation in light intensity
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produces a sizable output pulse. This output pulse is amplified
many times by a 2N265 transistor (see Fig. 438) which has a
beta, or current gain, of 110. To develop maximum gain and

2N265 %y con

¢
3t v2
Rl R2
180K 47K
CL-3
Vi S,—\\‘ +. 9V A—
OFF [\ BATT2
o)
1
= R3:, COUNTER
BATT| $30K 6.3V COIL
225y | SENS
+
{ OTo[i[2[3]

o COLLECTOR
2N265( BASE
° EMITTER

parts list for electronic counter

Resistors: R1—180,000 ohms, % watt; R2—  Relay: Ry—5-mw sensitivity, 2,500 ohm coil

47,000 ohms, %2 watt; R3—50,000-ohm po-
tentiometer with spst switch.
Capacitor: C—1 uf, 200 volts.
Transistor and phptocell:
Clairex CL-3; V2—2N265.

Batteries: Batt 1—22.5 volts (Burgess U15
or equivalent); Batt 2—two 9-volt units in
parallel (RCA VS305 or equivalent).

V1—photocell,

(Sigma 5F-2500-S/SIL or equivalent — see
text).

Counter: Electromechanical, 6.3-volt ac coil
(Mercury MEA-N5-6A or equivolent).

Miscellaneous: S—spst on R3; chassis box,
3 x 4 x 5 inches; socket for transistor; %-
inch threaded control grommet; 34-inch Bake-
lite control protector cap; hardware.

Fig. 438. Circuit diagram of the electronic counter. The cadmium selenide photocell
(CL-3) is sensitive to changes in light intensity.

supply the largest possible bias to the photocell, the transistor is
operated at close to its maximum voltage rating. Of course, the
photocell could be biased separately with a much higher voltage.
However, its sensitivity at 22.5 volts is adequate, and the need for
a separate battery and switch is eliminated.

A sensitive relay in the transistor’s collector circuit responds
to each light pulse at the photocell and operates a standard elec-
tric counter.

The instrument’s maximum counting rate is determined by
the top speed at which the relay and counter will respond, and
the time constant of R1-C. The relay and counter operate at about
10 pulses per second. The time constant (R1-C) was purposely
made rather long to develop a large pulse at the output of the
photocell. This long time constant results in an overall maximum
counting rate of approximately five pulses per second. Shortening

150



the time constant of R1-C by lowering the value of either com-
ponent will speed the response of the instrument, but results in
lower overall sensitivity.

One thing that may seem puzzling is the 6.3-volt ac counter.
The reason is that a counter with a dc coil couldn’t be found. The

N

h
>
»
»

o Y ¥ .~‘
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Fig. 139. Interior view of the electronic counler.

ac unit operates very nicely at 9 volts dc. As the counter draws a
large amount of current, its power supply (Batt 2) is made up of
two fairly large 9-volt batteries, parallel-connected.

Parts substitutions

If you are anything like most hobbyists, you are probably re-
luctant to buy a new component when you have an almost iden-
tical one in the spare-parts box. Here are a few pointers on sub-
stituting components used for the counter:

The CL-3 ph()t()cell may be replaced with a CL-2 or CL-1, bt
sensitivity will suffer. The CL-3 is about six times as sensitive as
either of the other two.

The 2N265 may be replaced with a transistor with like char-
acteristics. One or two hand-picked CK722's will perform almost
as well as the 2N 265.

When substituting relays, remember several points. The lite of
Batt 1 depends on the operating current of the relay. For battery
economy, use a sensitive relay.

Construction

The unit is housed in a 3 x 4 x 5inch, two-piece aluminum
chassis. All components are mounted on the flanged portion of the
chassis. See Fig. 439.

The two metal tabs on the upper surface of the electromechan-
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Fig. 440. The easily read counter appears at the
front of the instrument.

ical counter are bent horizontal and fastened to the case. A 74 x
134-inch hole is cut in one end of the chassis for the readout end
of the unit.

Batt 1 is cemented to the top inside of the counter with service
cement. The two units that make up Batt 2 are cemented together
and the entire battery secured to the chassis with more cement.
You may prefer to use a clamp, but space is rather limited.

The photocell is cemented inside a 34-inch threaded control
grommet (ICA 1250, E. F. Johnson 115-255 or equivalent) and
mounted at the front of the chassis. Saw the solid end off a 34-inch
Bakelite protector cap of the type used to prevent tampering with
TV back-of-chassis controls (D&M Control Guards) and screw the
remaining portion onto the control grommet. This tube extends
l inch or so beyond the photocell and limits the field of light.

When wiring sensitivity control R3, make sure that clockwise
rotation of the control increases the negative bias at the transis-
tor’s base.

A miniature hearing-aid socket is used for the transistor. How-
ever, it can be soldered directly into the circuit. Just be careful —
don’t let heat from the soldering iron do any damage. The photo-
cell can also be damaged by heat, so use a heat sink when soldering
to its leads.

Operation

Place the counter so the photocell faces a light source in such a
way that objects to be counted will pass between it and the light.
As the unit is extremely sensitive, a lamp, window or the light-
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colored wall of a well lighted room should be adequate light
sources.

Switch the instrument on (one count will register). Advance
the sensitivity control (R3) until the counter pulls in. Now back
off R3 until the counter releases. The unit is now ready to oper-
ate, and objects passing between the photocell and light source
should register on the counter.

A little experimenting will quickly determine the maximum
distance the counter can be placed from the object to be counted.
Factors such as light intensity or arca, and the size of the object,
will vary the effective distance. In a normally lighted room, the
counter will register when a person passes within 6 feet, if the
photocell is directed at a shaded lamp 10 to 12 feet away. Small
objects must be closer to the counter to register.

Because the basic electric counter requires a considerable
amount of current the largest practical batteries (Batt 2) should
be selected to operate the electromechanical counter. After the
instrument was completed (see Fig. 440) over 20,000 counts
were registered in fairly rapid succession and the batteries were
still going strong. This indicates that one set of batteries should
be good for quite some time. Batt 1, with only negligible current
drain, should approach shelf-life.

multipurpose crystal oscillator

THis crystal-controlled oscillator (Fig. 441) illustrates the old
saying “Good things come in small packages.” Here is just such
a good thing. Plug in any fundamental crystal in the frequency
range of 1.5 to 14 mc and get good sine-wave output, without
tuning adjustments of any kind. The parts required are standard,
few and inexpensive. An added bonus is the tiny amount of power
drawn from the battery supply. In the first model built, battery
life equaled shelf life.

The photos (Figs. 442 and 443) give an overall view of the oscil-
lator, but this layout does not have to be followed. Any neat and
reasonable mechanical layout of parts will work electrically. The
2N247 is by far the most expensive component in the oscillator.
Use a socket for mounting it. All wiring and visual checking is
done before inserting the transistor in its socket. In this way the
chances of damaging it because of excessive soldering heat or
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improper circuit connections are reduced. After the socket is
mounted, color-code the collector connection end (a drop of nail
polish is fine). The socket has five pin connections in a line; the
2N247 uses four of them. Note the gap between collector and

R 2N247
rﬂ;l
Cl | |
T# 4.5 ! ‘
25uuf S
Y -:c‘
L ‘ |
_=’_XTAL rxz T.0047 ll
Lc2 | L s{ OFF
TaTuut |
e 2uH ON
7SEE
|TExTiy
C3l820;¢;¢f 3-6VBATT
TRANSISTOR
---+®RED
©e__o ) poT
OUTPUT

parts list for multipurpose crystal oscillator

Resistors: R1—120,000 ohms, Ya-watt, 10%; Miscellaneous: Batt—3—6 volts; L—see text;
R2—1,000 ohms, Ya-watt, 10%. S—spst slide switch; xtal—1.5-14 mc, as

Capacitors: C1—4.5-25 uuf trimmer; C2—47  required; xial socket to match crystal; sub-

f, mica; C3—820 uuf, mica; C4—.0047  miniature 5-pin in-line socket for transistor;
:é‘, ce’r'::naic_ e ' case, 2% x 2 x 1 inch (Lafayette MS-158 or

Transistor: V—2N247. equivalent); hardware.

Fig. 441. Circuit diagram of the multipurpose crystal oscillator. The circuit has no
tuning controls other than CI, but even this requires but a single adjustment.

shield. Fill the empty hole in the socket with a touch of service
cement. It keeps you from inserting the transistor into its socket
incorrectly.

The crystal socket is the next component to mount. The one
to use depends on the crystal case size and pin spacing. The photo
of the model in Fig. 444 shows a Bliley type BH6 crystal. Pin
spacing for this type is 0.500 inch. A matching socket is the Na-
tional type CS-5.

Place the ceramic trimmer adjacent and at right angles to the
transistor and crystal sockets. Drill two small holes (No. 26 drill)
through the plastic case and mount 4-40 screws in them to serve
as the output terminals. The remaining small electrical parts are
now soldered point-to-point following the schematic.
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Fig. 442. Overall view of the crystal oscillator.

Final touch-up hints

Electrically, the schematic tells the whole story, except for the
miniature choke L. The circuit will oscillate without it, but the
output tends to drop with increasing frequency. The choke coun-
teracts the drop in drive current to the transistor’s base as the

XTAL v (o]

Fig. 443. This photo shows how the crystal, transistor and
trimmer capacitor are positioned.
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Fig. 444. Additional crystals can be used as required.

operating frequency goes up, by building up the impedance level
of the emitter circuit. If, in your application, high-frequency oper-
ation is important, two things can be done to insure good results:
e Insert a 2-yh inductance, shown on the schematic as L.
¢ Increase the supply voltage to 4.5 or higher.

The second step is particularly important to the efficient use
of drift type transistors. RCA application notes show a pro-
nounced knee in the curve that relates collector volts to cutoff
frequency.! Practically, if we have a collector supply voltage of
4 volts or more, the collector-voltage field extends through the
impurity region near the base and the transistor gives the maxi-
mum gain of which it is capable. In neutralized amplifier circuits,
the 2N247 transistor gives some gain until the frequency gets
beyond 50 megacycles. So any fundamental crystal (they range up
to about 14 mc) will work in this circuit.

' A. Kestenbaum and J. W. Englund, A4 Drift Transistor for High Frequency Use.
RCA Laboratories Bulletin LB 1045.
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Some applications

When you've built this small convenient oscillator, you will
find many uses for it. For example, as a signal source for TV trou-
bleshooting, or for the crystal-controlled oscillator feeding the
second mixer in a dual-conversion high-frequency receiver. The
oscillator can-be used as a known frequency feeding one set of
plates on your scope, while an unknown frequency is fed to the
other set of plates. Use it for band spotting with your high-fre-
quency receiver. Many times, all you have to do to get a signal
into a circuit under test is to place a wire clip lead on the oscil-
lator’s hot output terminal, and let this wire rest on the bench
close by the trouble spot.

Adjust trimmer capacitor C1 with the aid of a scope at the high-
est frequency you expect to use. Set it for the cleanest-possible
highest-amplitude waveform, and you're done. This will be close
to a mid-range setting of the capacitor with a normal variety of
crystal.

portable power supply
This supply is suitable for transistor circuits. It provides 1.5,
6.2 and 9.1 volts with excellent regulation. There is also a semi-
regulated output of about 20 volts. The power sourcé is a size-D
flashlight cell which energizes a transistor oscillator. The voltage
is stepped up, rectified and then regulated by a Zener diode.

Potentiometer R1 (Fig. 445) controls the input to the oscil-
lator. Its resistance is set as high as possible for the amount of
power needed, to save battery power. You can measure the drain
by plugging a meter into jack J1.

Four inexpensive diodes make up the bridge rectifier. Each
one can handle up to 200 volts peak at high temperature. The
choke’s resistance must be low. Since ripple frequency is quite
high, even a low inductance filters effectively.

There is no direct connection between the 1.5 volts from the
D-cell and any of the stepped-up voltages. Thus the 1.5 volts
may be combined with any of the others. For example, 6.2 volts
minus 1.5 gives 4.7 volts.

The power box measures 5 x 3 x 2 inches. Transistors are
mounted at one end, using a Motorola mounting kit available for
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parts list for portable power supply

Resistors: R1—1,000-0hm potentiometer with
spst switch S1; R2—220 ohms, % watt.

Capacitors: C1—10 uf, 200-volt miniature
electrolytic; C2—.01 uf, 500-volt disc
ceramic; C3—200 uf 15.volt miniature
electrolytic; C4—100 uf, 25-volt miniature
electrolytic.

closed; J2, 13, J4, J5—insulated pin jacks;
Jé—uninsulated pin jock.

Switches: S1—spst on R1; $S2—spdt slide
switch.

Transformer: T—transistor power supply
transformer, 12 volt dc input, 250 volts, 65
ma from rectifier (Triod TY-68S or equi-

valent).

Miscellaneous: 1.5-volt size D flashlight cell;
battery holder; CH—1.5 henries, 85 ohms;
mounting kit for transistor; case, 5 x 3 x 2
inches; hardware.

Transistors and diodes: V1, V2—2N554; D1,
D2, D3, D4—1N1693; D5—IN753; Dé6—
1N757. D5 and D6 are Zener diodes.

Jacks: J1—miniature phone jack, normally

Fig. 445. Circuit diagram of the portable power supply.
A pair of Zener diodes provide excellent regulation for
two voltages.

this purpose. Correct polarity of the transtormer is important.
Base and collector windings are labeled Bl, B2, Cl, C2. Bl and
CI must connect to the same transistor.

Here are some of the advantages of this power source. It re-
places expensive batteries and needs only a common flashlight
cell. A maximum of about 20 1na is available from the regulated
voltages. An aging D-cell lowers this maximum, but cannot affect
the voltage set by a Zener diode. Contrast this with direct battery
operation where the battery voltage begins to drop as soon as it
is put to use. Like a TV flyback circuit, this one puts out a limited
amount of power, so it has built-in safety. If more than 20 ma
is taken from one of the regulated voltage taps, the output drops
sharply. The short-circuit current is only about 1 ma. This means
greater safety for the power supply itself and for the transistors
you energize.
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Fig. 446. The case looks crowded, but there is plenty of room for all the
parts. Note the power transistors mounted on the side of the case.

At full drain, the D-cell will deliver nearly 250 ma. At light
loads, the drain will be about 60 to 100 ma, which extends cell
life to 30 hours or more.

If this power supply will be used often and at moderate drains,

J2J3 J4 Jl

Fig. 447. The finished unit is small enough to fit in
the palm of your hand.

your best bet is to use one of the new rechargeable nickel-cad-
mium cells. A Burgess CD-7 is very satisfactory for this applica-
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tion. At 250-ma drain it lasts 10 hours before recharging is needed.

An inside view of the power supply is shown in Fig. 446. The
power transistors, V1 and V2, are mounted on the outside of the
case. The choke (cH) and the transformer (T) are placed at right
angles to each other to minimize the interaction of their magnetic
fields. They are separated by the battery.

The completed power supply appears in Fig. 447. The knob for
R1, the 1,000-ohm potentiometer, is at the top of the unit. Turn-
ing this knob closes switch Sl, putting the two 2N554’s into
action. ‘The other switch, S2, a slide unit at the front of the case,
selects either Zener diode, D5 or D6. With the slide switch in one
position you can have 6.2 volts. When this switch is moved into
its other position, 9.1 volts become available. Both of these volt-
ages are regulated and are taken from jacks J2 and J3.
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