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LLR.’s research and development as well as mass pro-
duction of silicon solar cells have finally brought the
price of these high output cells within the area of prac-
tical use, These Transistor Radio Solar Packs represent
just one application. |.R,"s Transistor Radio Solar Packs
are available in two of the most popular voltage ratings;
4.5 volts and 9 volts. Both types are designed to feed a
constant charge to the batteries while the Solar Packs are
supplying the radio with its power. Both types are housed
in a handsome plastic case which protects the solar cells
from damage. The Transistor Radio Solar Packs are sup-
plied with unique mounting pads which attach easily to
any radio case or cover. Mo soldering necessary because
the &' leads are supplied with battery terminals as well
as complete instructions.
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SOLAR CELLS
FOR EXPERIMENTERS

By Donald L. Stener, WETNS

CHAPTER 1 — MEET THE SOLAR CELL

The earliest practical use for sun gener-
ated electricity is the light meter which is
used to indicate the correct exposure settings
for cameras. In this device a photocell is con-
nected to a moving coil meter {see Fig. 1}.
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Fig. 1 Mhwber measures sebenium phofocell oulpat

When light strikes the cell, a tiny electri-
cal current is generated. This current flows
through the meter coil and causes the pointer
to move. When the sun is bright, the meter
reads higher than it would on a cloudy day,
for example. The meter is calibrated in light
units and indicates the correct settings for
the camera.

More recently, our space scientists became
interested in converting the sun to electric-
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ity. They faced the problem of spending mil-
lions of dollars to orbit a satellite, only to
have its batteries run down after a few weeks
of opefation. In effect, the solar cell provided
the scientist with an extension cord to the
sun! The ““space man” devised a system with
solar cells and batteries which would re-
charge when the satellite zoomed around
the sunlit side of the earth. One example is
the Tiros satellite which takes pictures of the
earth for weather forecasting. It is powered
by the sun’s rays falling on panels made up
of solar cells. These panels maintain a full
charge on the batteries and keep the elec-
tronic equipment working properly.

How They Work

Cells which convert sunlight directly into
electricity can he made in many ways and
vary in size, shape and characteristics. The
theory of operation for all types is much the
same, however. From high-school physics
we know that an electric current is created
whenever we set electrons in motion. When
we switch on a flashlight, we permit electrons
to flow from one battery terminal to the other
through the bulb. Another example is the
penerator in an automobile which moves a
wire through a magnetic field. This forces
electrons through the wire, and creates an
electrical current.



Like the wire, cells which convert sunlight
into electricity contain many electrons, but
these are held tightly in place. When the cells
are illuminated, the rays of light activate
electrons and send them through an electrical
circuit. This movement of electrons consti-
tutes electrical current. It's as simple as that!

Photocells and Solar Cells

The cells used in the camera ligcht meter,
mentioned earlier, are called photocells. Sci-
entifically, these cells are known as photo-
voltaic cells. The cells are made from an
element known as selenium, which is care-
fully processed ta permit. elecirons o be freed
hy light. Selenium is placed on a metal plate,
50 it can he handled without damage, and
wire leads are attached. Selenium cells “see”
the same light spectrum as the human eye.
Another type of cell, the one used in satel-
lites, 1s made of the element silicon, and 1s
vorrectly called a solar cell. Silicon is the most
commeon element found on our planet, and it
is the same material which we use to make
glass. However. to process silicon so that sun-
light will free electrons is a coslly operation
and therefore this lype of cell is relatively
expensive. These cells are very delicate and
are enclosed in plastic cases for easy use by
experimenters.

A third type of cell made from cadmium
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sulfide does not generate electricity from
sunlight. This cell has the very useful char-
acteristic of changing resistance when illu-
minated. Some types when removed from
light to dark, change in resistance by a factor
of millions. By connecting it in series with a
battery or an AC supply, the cadmium-sul-
fide cell can control the flow of current in
relays, transistor circuits and meters (see
Fig. 2).

Battery
I

Cadmiuen subfide
phodocell

meter

Fig. 2 Cadmsum sulphide phofocell controls current flow (Minemum resistance

when cull s illumanated pesmits maximum curcent flow)

When the cell is dark, maximum resistance
permits only a small amount of current to
flow in the controlled circuit. When the cell
is illuminated, its resistance drops to a low
value and almost the entire supply voltage
reaches the controlled circuit.

A Home-Made Sun

It is not .always convenient to wait until
the sun makes an appearance to experiment
with solar cells. You can make yvour own
“sun” by mounting a 150 watt reflector-type
floodlamp one foot above your work surface.
Don’t be tempted to move it closer to the
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cell because the heat can destroy the mate-
rial. Vary the distance between the cell and
light to demonstrate the effect of intensity
changes.

CHAPTER 2 — MEASURING SOLAR POWER

Experiment #1

For the following experiment vou should
use a volt-ohm-milliammeter which can
measure as low as one milliampere of current
and has a 0-3 volt scale. You will also require
a 22 ohm resistor, and of course, a cell.

Connect the cell to the meter and switch
to the 3 volt scale. Illuminate the cell and
measure the voltage. If you have a B2M,
BiM or S1M cell, the voltage will read he-
tween one third and one half volt with bright
illumination, such as direct sunlight. (Type
S3M or 55M gives twice this voltage.) Now
connect the 22 ohm resistor across the meter
and cell as shown in Fig. 3.
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Fig. 3 Meter mexsures eell oulpat voltape
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You will find the B2M and B3M now pro-
duce only a tiny voltage. The S1M, however,
will produce between 0.2 and 0.3 volts.

The 22 ohm resistor is called a “load” and
represents the circuit which uses the power
penerated by the cell. From this experiment
you can conclude that the silicon cell can
deliver more power than can the selenium
cell. This is, in part, caused by the fact that
the silicon cells convert not only visible light,
but also some of the invisible spectrum into
electricity. Selenium cells, however, have a
response very similar to the human eye and
are therefore recommended for photographic
or similar eptical applications,

Experiment #2

Set the meter on its 25 ma. range and con-
nect it in series with cell as shown in Fig. 4.

- Vel nhm
el e

Selenum ne st oft I"El
alican cell mi stale

Fig. 4 Meter messures call putpul current
With these connections we can chserve the
current produced by the cell. The B2M and
B3M will produce approximately one to two
ma, while the S1M may generate up to 15 ma.
Thus you can conclude that the 51M pro-
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duces more current than the B2M or B3M
under the same illurmination.

Experiment #3

You can determine the actual power vour
cell produces by multiplying the voltage
times the current in ma. The answer will he
in milliwatts (1,000 mw. equals one watt).
For example, if your S1M produces 0.4 volt
at 14 ma. (14 » 0.4 — 5.6), the cell pro-
duces 5.6 mw. of power. A typical B2M or
BaM might penerate (0.4 volt at 1.5 ma., or
0.6 mw. of power.

Experiment #4

Connect a cadmium-sulfide cell Type CS-
120 to the highest ohmmeter range. When
the cell is covered, or dark, the resistance
will measure more than hall a million ohms.
Now, illuminate the cell. The resistance when
illuminated will drop to several thousand
ohms or less, depending on the amount of
light. This experiment shows that the cad-
mium-sulfide cell produces a large change in
resistance when illuminated, which can bhe
used to control electrical circuits.

Experiment #5

You can make a perpetual battery by con-
necting the eircuit shown in Fig. 5.

7



¢

L +

+ J o
Five senes Seantane | 4 "
| A 1A walt

hpe

4 cells 4
ti 1o black) % Battery [. utpul
&

Fig. 5 Perpeiual hattery similar to fhe same basic
system used in sun powered sakellifes

This is the same basic system used in our
sun powered satellites, but on a much smaller
scale. The circuit uses a smgle Sonotone
Type AA nickel-cadmium rechargeable bat-
tery.

Five B2M or five B3M cells will charge the
battery at approximately one ma., while the
S1IM cells will charge at a rate of 10 ma.
More cells can be connected in series parallel
for higher charging rates, or you may use the
higher output tvpes 53M or S55M cells. The
battery will lose its charge only if more cur-
rent is drawn {rom it than the cells are able
to replace.

CHAPTER 3 — SUN RELAYS

Like the battery just described, you can con-
struet a perpetual sun relay. Whenever the
sun is shining, the current from the cell can
be used to energize a relay without the aid
of batteries, transistors or other accessory
devices.

Figure 6 shows the connections [or a per-
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petual sun relay circuit. The relay 1s an ultra-
sensilive type made by Barber-Coleman of
Rocklord, Ill., and is called a “microposi-
tioner?” The relay will trip, or energize, on
the current generated by only one cell.

If type B2M or B3M cell 1s used, model
AYLZ7303-100 is best suited. If silicon cell
such as S51M is used, type AYLZ7325-100
is recommended. These relays are expensive
and run over $20.00 a piece. Another relay
which will work satisfactorily with one or
two silicon cells, and zells for around $11.00
18 the Sirma type SF-16558-PAL,

Another lype of perpetual sun relay is
shown in Fig. 7. This cireuit requires six

Fig. B Perpetual sun relay with ulbra-sensifive refay
puwered by one cell,

+
A q—f—
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Fig. 7 Perpetual sun relay with 50 ohe model sirplane radio
control relay powered by sic 51M cefis
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S51IM or three 33M cells to trip a 50 ohm
model airplane radio control relay. These
are sold through model or hobby shops and
manufactured by W. 5 Deans Co., 8512
Gardendale 51, Downey, Calif,, alzo hy Jaico
Products Co., 1921 W. Hubbard, Chicago.

A third tyvpe of light relay uses the cad-
mium-sulfide cell, bul requires a power sup-
ply and therefore does not qualify as a “per-
petual” type. The circuit is shown in Fig. 8.

I

1522 weh p_;t

Daftery

Fig. & Sum relay controfied by cadmiom sulide photocell

When light shinea on the cadmium sulfide
cell, its resistance drops and permits the cur-
rent to energize the relay. The relay in this
circuit is a 5,000 ohm tvpe as used lor model
airplane radio control,

Other relays which work satisfactorily are
the Sigma 41 series with 1000 or 2500 ohm
coil resistance.

For continuous use, such as for turning on
lights in the evening, the same circuit can he
used by substituting a bell type transformer
{available from electricians) for the battery
and operating the circuit from the regular
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115 volt AC line. The relay, in this case,
should be of the AC Lype.

As the cadmium sulfide cell, type CS5-120
may be operated on wvoltages up to 120
volts AC or DC, the use of a transformer is
not necessary and the circuit may be oper-
ated directly from the line current. However,
the coil resistance of the relay should be
around 10,000 ochms in this case. As there
are certain hazards connected with working
directly with a [ull line woltage, this circuit
should only be assembled by someone famil-
iar with the problems and aware of the dan-
gers, Practically no hazard exists when using
batteries or a hell type transformer circuit.

Experiment #6

By using an inexpensive transistor and
hattery, you can éliminate the need for ex-
pensive relays and still use only one B2M,
B3M or 51M cell.

The transistor is a sensitive device for
amplifying current flow. For example, a cur-
rent of one ma. from a solar cell in the tran-
sistor base can control 10 ma. in the collector
circuit. We call this proeess current amplifi-
cation. (See Fig. 9.)

When wiring this type of circuit be careful
to connect the plus and minus points cor-
rectly. The battery will be clearly marked.
The plus end of the cell is red, and the minus
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Fig. 9 Transistor cument amplifier powered by solar eell

end is black. This experiment illustrates the
fact that inexpensive transistors are useful
for replacing more sensitive, but expensive
components.

Experiment #7

The same transistor amplification system
can bhe used with the cadmium-sulfide cell
to trip a 5,000 ohm relay. The circuil is con-
nected as shown in Fig. 10,

In this circuit, the battery current applied

Transislor isame a5 4g. 90

8/ ¢ !
| 40
] ahm
{ine netay
%’ gadfmum s phide
celt s
i ' = vl
—_ — i — Baltery
| +

Fig. 10 Sun refay comtrolled by cadmeum salfide cell
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to the transistor for amplification passes
through the CS-120 cell. Different light
levels vary the cell resistance which changes
the amount of current available for amplifi-
cation. The transistor steps up this current,
or amplifies it, which actuates the relay.

Experiment #8

By adding a second iransistor to experi-
ment #8, you can build a super-sensitive sun
relay as shown in Fig. 11.

Transistors [s.ame as fip 4

T |
|
& % :
S0
T 1Ry rilha\m}.I
T+ |
I 4 O
= TNl
T Yolt battery

Fig. I1 Supersengitive sun relay powered by one S1M solar cell

In this circuit, the current from the cell
is increased by transistor 1. This amplified
current is then passed to transistor 2 where
it is again stepped up. As a result, only a
tiny voltage which corresponds to very little
tllumination is sullicient to trip the relay. The
sensitivity 1s determined by adjustment of
Lhe relay spring or vou may partially cover
the eell with cardboard or tape, The circuit
will trip the relay on virtually any amount
of light and a flashlight at 100 feet will easily
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close the relay.

In this and the preceding circuits, the
relay can be connected to ring a bell, flash
a warning light, or energize other types ol
alarm systems. It can also be connected to
turn on porch, store or street lights whenever
the sun drops helow a certain point.

CHAPTER 4 — SUN POWERED RADIOS

One of the most fascinating projects you can
build is a radio which derives its power from
the sun. Contrary to what you might think,
it is not expensive—in fact, the hill of mate-
rials should run not much over five dollars,
A one transistor sun-radio is shown in Fig.
12.

Experiment #9

Here's how it works: The signal from the
Genersl perpnse PNP lsgstor (see hg 3)

e =

Shar
antenna 65 Mo

(:)— Ly A Varable Capactor

Lang [

antenna |

e Frame fied | Elack

Gt M Dne B2W, BN, or SIM cel
Parls list

0 — 365 mmid varhle capacitor {1 W Mitler #2110 or pqumalént)
0 — Crysfal diodu. LN34, TNAS etc
Ly — Transistce loogpsbich antansa (1 W, Miller #7H1 or equivalentt

Fig. 12 Transestor radve powered by one solar celf
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radio station is intercepted bv the antenna
which is connected to a eoil and tuning ea-
pacitor. Tt 15 the purposze of this “team” to
tune in the desired frequency from the many
signals traveling through the air. Onee the
desired signal is selected, a device called a
diode detector converts the radio lrequency
energy Lo audio {requencies, so thal they
can be heard.

The tinv electrical signal from the deteclor
1z passed on to a transistor for amplification
as described in chapter 3. The amplified sig-
nals then energize the headphones which con-
verl the electrical impulses to sound waves.
No battery other than the photocell is re-
guired to power the radio; however, a pen-
lizht or nther small fiashlhight cell could be
used to operate the set at might. The radio
is designed to use either a short {(10-20 fi.)
or long antenma (20 ft. or more).

When vou examine the eoil (L1}, you will
see Three wires. One of the wires will he
doubled up (wo wires in ome) and this lead
connects 1o the lone antenna, The lead near-
est the double wire goes 1o the frame of the
tuning capacitor and to earth ground. The
remaining wire goes to the lups on the side
of the tuning capacitor, Connections to the
frame of the tuning capacitor can be made
hy mserting a short screw in one of the froot
holes and wrapping a wire under the screw
head. Be sure the screw does not touch the

15



aluminum plates. The connections to the
transistor are similar to those in Fig. 9, ex-
cepl lhat headphones are used in place of
the relay.

For best performance, connect the receiver
tn an antenna of 20 feet or more. Remember,
the longer Lhe antenna, the greater the vaol-
ume and number of stations you can receive.
I'n metropolilan areas, a long antenna may
creale the problem of station interference. A
good ground will also improve reception. A
suitable ground can be made by connecting
the receiver to a cold water pipe or by driving
a four-foot copper stake into moist earth.

When testing the radio, try both antenna
connections and use the one which provides
the best performance. You may have more
volume by using the short antenna connee-
tion, but separation between stations will he
better using the long antenna connection.
For aditional volume, on weak stations, you
can connect two or more cells in series to
increase the sun voltage, or use a type SIM
cell.

This experiment proves that the sun pow-
ered amplifier greatly improves the volume
of a diode detector, To hear the difference
with and without the transistor amplifier,
connect the headphones hetween the sase
and emitter of the transistor. The signal at
this point is not amplified and will be much
weaker.
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Experiment #10

You can increase the output of the one tran-
sistor solar-powered radio by adding a sec-
ond transistor amplifier stage. The circuit is
shown in Fig. 13.

Genzzal perpuse PNF transistors § 522 Fip. 9

4000 vhm
headphones

Parts list
T — 1000 ehm e 00 nhan imteslage amsdrme (Stancor T8-345 or eguivalent
(0gher parts, same az Fig, 120

Fig. 13 Twe transistor radso powered by one solsr ool

A transformer is needed to couple the out-
put of one transistor to the input of the next.
The transformer may he any interstage type,
such as the Stancor TA-35, or a Triad No.
TY56X, rated at 10,000 ohmas to 2,000 ohms.
The transistor types and connections are the
same as in Fig. 9.

This radio will always-work hest with the
antenna on the long connection. Even so, you
may find 1t has too much volume for clear
reception, If this s the case, you can con-
nect a 100 mmifd. (or less) capacitor in series
with the antenna. For weak stations vou can
nbtain more volume by connecting several
cells in series or hy using a type 53M cell.
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It additional cells are used and if you use
different transistors or headphones, it may
he necessary to vary the value of the 3,900
ohm resistor for best reception.

From this experiment you ecan conclude
that a single cell, powered hy the sun, pro-
vides enough energy for very loud earphone
volume. 1f you use several cells, you may
even use a small speaker, but do not expect
too high a volume.

CHAPTER &
SUN POWERED OSCILLATORS

Earlier we mentioned that electrons forced
ta flow through a wire are an electric current.
I the electrons move in only one direction,
we call this a direct current. If they are made
to move first in one direction, then in the
opposite, we call this an alternating current.

Slow alternations, known as low frequency
cycles, will be in the audio range. This band
is generally considered to be between 16 and
20,000 cycles per second. If the electron alter-
nations are speeded up, to several million
cycles per second, we generate radio fre-
guency energy which can be sent through
space.

Let’s build several of these oscillators in
different frequency hands, solar powered of
course, and see how they work.
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Fig. 14 Audeo oscillator pewered by one solar cell
Experiment #11

Fig. 14 shows a selar powered audio oscil-
lator. Its frequency of alternations, or oscil-
lations, is about 400 cycles per second. In
thig circuit, the energy amplified by the tran-
sistor is applied to the transformer primary
(blue-red). A portion of the energy is fed
back to the base of the transistor where it is
again reamplified. Connected in this manner,
the circuit current constantly builds up, then
breaks down. In other words, it oscillates.

The transformer can be any inferstage
type rated at 10,000 ohms to 2,000 chms,
center-tapped. Although 2,000 or 4,000 ohm
headphones are specified, almost any type
can be used. With only a single cell, you will
find that the volume is extremely high. You
can use Lhe audio nscillator for code practice
by inserting a telegraph key in series with
the cell.
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Experiment #12

A tunnel diode radio frequency transmit-
ter, which will generate a strong signal on
the broadcast band (530 to 1600 Ke.) is
shown in Fig. 15. e

-,

General Edpciric LN2939 INI93
hnn::lnf}/n:\\

l\\_—/l Fiath

t', =L mid w | Bne BIM

Ml 10 anlar cell
= Heil

Ly Gy some as fig 12 and 13

fig. 15 Tumnel diode radio frequency transmitler powered
by ome S1M solar cell

Ml

It uzes the same coil and tuning capacitor
as in Figs. 12 and 13. In this circuit, the
anode end of the tunnel diode is connected
to the long antenna connection shown in the
radio circuits. A single solar cell provides
approximately 0.5 volt, and a small portion
of this voltage is applied to the diede through
a 100 ohm potentiometer.

The circuit is adjusted as follows: Place a
portahle radio, tuned to a weak station near
the high end of the bhand, near the coil
Rotate the potentiometer and tuning capac-
itor at the same time. At one setting you
should hear the radio station disappear, indi-
cating oscillation of the tunnel diode. You
will find one position on the potentiometer
where the signal will be very strong. As you
move the radio away from the tunnel diode
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nscillator, the signal will get weaker and
hecome a whistle on the weak stalion vou
runed in originally.

The tunnel diode 1= available at clectronic
supply houses selling General Electric tubes
and costs about $6.00 each, Mail-order
houses also stock them.

Experiment #13

Let’s build a solar powered Citizens Band
27 me. transmitter. The circuit is illustrated
mn Fig. 16.

27 ML 3rl cuertone crysfal

& -3 Fapl wire -

HOh FHEE or
Pt PHITER

a1 mmdd, Ly 11 tures #22 eram
#———————— ciozemound on 57
saug noegd form

Ay
Red %, £ Hlack

e 52M. EZM. or SN
Fig. 18 Citizans Bamd 27me fransmiitter powered by one sofzs ceél

The frequency of the transmitier iz con-
trolled by a quartz crvstal (at 27 me. third
overtone type, commonly found in Citizens
Band transmitters). The coil and its asso-
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ciated capacitor tunes the transistor to am-
plify and oscillate at the crystal frequency,
The small length of wire serving as an
antenna permits the radio frequency energy
to travel several hundred yards.

The transistor may be any of the Philco
MADT types such as the 2ZN1745 oran RCA
drift type 2N384. After the cireuit is com-
pleted, it may be necessary to vary the value
of the resistor between 10,000 and 47,000
ohms {0 ohtam maximum signal.

EXPERIMENT WITH MOTORS

One of the most effective demonstrations
of the use of power from the sun can be
given by driving a small DC motor directly
from a sun battery. A suitable motor, IR
part No. EP 50, is available from many
hobby shops. Two S1M cells or one SAM cell
will drive this motor nicely. For more
power, just add additional S43M cells in
series.

A cardboard or foil disc, using some
imaginative designs and glued to the shaft
of the motor, will make a very fine demon-
stration. In buying a motor, make sure it
is the tvpe mentioned above or something
similar. Most emall motors, particularly the
very inexpenzive types require much more
power Lo start and run than is available
from two or three cells.
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SOME ADDITIONAL VALUABLE POINTS:

How Much Power Can You Get
From Sun Batteries?

There s no limit to the amount of electric-
ity vou can produce from sunlight. The more
cellz vou use, the more power vou pet. Just
remember that vou increase the voltage by
connecting the cells in series, as shown in
Figs. 5 and 7. If you make the connection in
parallel, you increase the current (amper-
age). Cells may be put in parallel and in series
to pel more voltage and more current.

How To Get The Maximum Power
From The Cells

Some applications, such as operating a
relay or a motor make it necessary to get
maximum cell efficiency., To do this, vou must
“match the load to the celll” With a silicon
cell, operated in sunlight. the load (relay coil,
etc.} should be in the 15-25 vhm range. For
selenium cells, 75 to 125 ohms s most effi-
cient. When vou put cells in series, Lhe load
resistance should go up propertionately. If,
for instance. vou use three S1M sun hat-
teries, the hest value for vour load will be
about 50 to 70 ohms. Types S3M and S5M
surt batteries contain 2 cells, wired in series.
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How Do | Mount My Cells?

The B2ZM has a hracket with a hole for
mounting. It is shipped flat bui can be bent
in any angle (see picture on inside bhack
cover). All other experimenter type cells
come In a plastic case. A double faced, pres-
sure sensitive adhesive dise 1s shipped with
each cell. Just peel off the backing on one
side and press it to the cell. Then remove the
backing of the other side, and you can attach
the cell to almost any surface.

All cells are 100%;, checked hefore shipping,
With proper care they will last indefinitely
{some have been used daily in International
Rectifier Photocell Labs for over 12 vears
and are as pood as new). However, cells are
not guaranteed against damage through
rough handling, moisture or excessive heat.

Actual size
aof all cells listed,
except B2M

B2M
Photocell (EP 50)




Cab
Ho.

B

H3m

RN

54M
550

L5

For International Rectitier Experimenter Type Cells
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Desersption and Size VujtsUUTPIJT‘

[Selenium cail with [i5taoa | 2
mounting brachke], Cell
side Lyt g e
JSelerigm cell in molded Bato 0.4 145 2Ly
plastic case, Gase D
LR T T
Silicon call in malded 9.3 ba0as 10-16
plastic case, Case Oum.
1Ly TLg™ kb
Silicon eall contsing 2 2.6 ta .85 - 16
| elements i series,
tharefore doubling
voltage. Sarme sioe as S1M

Same as S1M but .3 ta 0.4 25— 40
twice the currant
| Same as $3M oul 0.6 1a (.85 18 - 25

axtra-high efficiency iyoe
|Cadmium Sulphide call,
LLEs A 1Y % !iﬁi.'
Madimum veltage 120V AC
por DC, 0.2 Waft Maximum
| Power Dissipation,

| Resistance: 200 0HM ip

| 1.5 Megahm, Dep. on

| umination

“in full suniight, using canventional volt and millamp meters,

IEMIER'S MUTOR

PRECISION MOTOR with special anbi-friction bearings de

signed for Dfm!-nn directly from the power supplied by
safar cells i i
Operates from 035 to 1.5Y¥. Recommended coll s
typa S4M (or two S1M in parallal).

Cat. Mo, EP 50 Ket $3.95

el

Tha sbove fisted experirmanter types, as well as numerous commercis! nd imfustrial
cells, may be obtained from leading elcironic and scientific equipmen? sepply houses,

or fascinating experiments or ‘‘science proj-

as well at many habby stares

It you connat find & local source, we Suggest you contact any one of the following
electranic mailorder houses: Allied Radio. Chicago 80, |Il.; Newark Efectronics Corp.,
Lafayette Hadia, Jamaica 33, N.¥.: Olson
Raho. Mxron B, Ohio; Radie Shack, Heston 17, Mass; BuesteisApplebee, Kansas
Caty 6, Ma.; Edmund Seientitic Co.. Barrington, Mew lersey: and Polk Model Craft,

Chicage & 1ll., of Inglowood, Calif.;

Mew Yark, K.Y,

Met
Price

51,50

115

3:85

4.95

2,35




for mare

information on theory and
application get a copy of this
ALL NEW

SOLAR CELL

AND PHOTOCELL HANDBOOK

This 112-page technical
manual features full
descriptions of over

75 practical light-operated
circuits. ..
and demonstrations of
both selenium photocells
and silicon solar cells. ..
includes chapters on basic
photovoltaic theory,
photocell performance
characteristics, radiation
theory, and infrared

and uitraviolet photocell
applications . .. contains
data on silicon solar celis
and their use on satallites
and space vehicles.

Available at all leading elec-
tronic parts supply houses.

Price: $2.00

TeaA-10- gH

contains projects
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