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TESLA COILS

Two models you can build for
winning Science Fair Projects
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Electronic Darkroom Thermometer
Single-Transistor Voltmeter

Fly with the Hurricane Hunters
Pocket Metronome e Music Box







BIG TC

Mount L1-L2 in center of base, T1 and C1 at edges.
A bigger base and greater component spacing will
permit greater voltage output with less arcing.

As shown in the schematic diagram
above, T1 steps the household line volt-
age up to 12,000 volts. The transformer
is the type commonly used to operate
neon signs. A high-voltage glass-plate
capacitor, C1, is connected directly
across the high-voltage secondary wind-
ing of T1. The capacitor serves as an
energy storage device, charging up to
T1's secondary voltage and then dis-
charging in response to the 60-cycle
a.c. voltage.

Discharging of C1 is through the
spark gap into coil L1. Each time the
spark gap “fires,” a high current flows
through L1. The larger capacitor C1 is
made, the larger will be the current
through L1. Discharges across the spark
gap produce extremely jagged pulses of
power which are very rich in r.f. har-
monics. The energy—due to the values
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Spark gap generates r.f. energy to excite coil. It
consists of two copper rods mounted on standoffs.

of the components used—is greatest in
roughly the 100-ke. region.

Windings L1 and L2 form a air-core
step-up transformer, with L1 the pri-
mary and L2 the high-voltage secon-
dary. The voltage at L2 will be 75,000
to 250,000 volts depending on the size
of C1.

Design and Layout. The prototype of
“Big TC” was built on a plywood base
measuring 3,” x 22”7 x 22”7, although a
larger base would be desirable for high-
voltage units to prevent arcing between
L2 and T1 and C1. Mount L2 in the cen-
ter of the base and 71 and C1 as close
to the edges as possible; if you plan
to operate the unit at voltages exceed-
ing 100,000 volts, make the base 3’ x 3’
for even greater separation between
components.

Power transformer 71 is the only
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Leads are soldered directly to capacitor
plates. Note use of stand-off insulators.
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WINDOW GLASS

WO0O0D OR PHENOLIC
SUPPORT BRACKET
(TWO EACH)

Glue metal plates to
glass, leaving a gen-
erous margin of glass
on all sides (see
text). Epoxy glue,
contact cement, or
any other glue which
will form a tight bond
can be used. The
wood frame protects
the glass and makes
mounting it possible.

high-cost component. A neon-sign unit
rated at 12,000 volts a.c. at 30 ma.,
it sells for about $40 new, but used
transformers are constantly being sal-
vaged by sign shops, and can be picked
up for $10 to $20. It is also possible
to find neon signs in junk yards, in
which case you can probably buy the
transformer for practically nothing.
The author used a GE unit, No. 51G473,
known technically as a “luminous tube
transformer.” Measuring 914" x 6” x 4”7,
it has 27 feedthrough insulators at
either end connecting to the high-volt-
age winding.

Primary coil L1 and all connecting
leads must be made with high-voltage
wire, preferably supported away from
the base on 1”7 ceramic standoff insula-
tors. Test prod wire such as Belden
Type 8898 is ideal—it has flexible rub-
ber insulation with a puncture voltage
rating of 29,000 volts.

Winding the Coil. For the big coil
(L2) a phenolic coil form* measuring
434” in outside diameter and 38” in
length was used. Alternately, cardboard,
wood or other insulating materials can
be substituted. You can improve these
latter types of coil forms by spraying
on at least six coats of acrylic plastic
spray before winding the wire on them.

The winding itself is done with No.
26 Formvar-insulated wire—two 1-lb.
spools (splice them together and keep
the solder joint as small as possible)
will give you a 2000-turn, tightly spaced
coil covering 341%4” of the coil form.
There should be extra space between
the ends of the winding and the ends of
the form—see the drawing on page 31.

The lower end of the coil is termi-
nated at a 1” feedthrough insulator in-
stalled in the side of the form, the top
end of the coil at a 41%” feedthrough
mounted to the top end of the form.
Make the end covers of wood or phenolic
dises cut to the inside diameter of the
coil form, and mount them in place with

(Continued on page 76)

*Tubing can be found in metropolitan areas at
surplus houses and establishments which sell plas-
ties (sheets, rods, ete.). Clear acrylic tubing (48”
long, 4%” O.D.) can be ordered from Industrial
Plastics Supply Co., 324 Canal St., New York,
N. Y. 10013, for $13.85 including shipping charges
and postage; address your order to the attention
of Mr. Charles Roth.
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Big TC
(Continued from page 32)

nylon screws (metal screws at the top
end would produce corona discharges
which could burn the coil form). Al-
ternatively, the top coil cover can be
cemented in place with epoxy cement if
a sturdy coil form is used. The coil is
attached to the base with a 3&” bolt.

Winding the coil is not nearly as
difficult as it appears—the author com-
pleted the task in about two hours.
Spray the entire winding with acrylic
plastic for added insulation, moisture
protection, and to keep the windings in
place. You can’t overdo this step—the
author used the contents of an entire
aerosol spray can on the prototype, ap-
plying one thin layer at a time and
letting it dry before adding another.

Building the Primary. As shown on
page 31, the form for LI was made with
polystyrene rods and sheeting. While
the plastic has excellent insulating
qualities and looks attractive, wood or
even cardboard can be substituted. If
plastic is wused, it can be strongly
“welded” together with acetone. Re-
gardless of the material used, the form
should have an outside diameter of at
least 9” to avoid arc-over between L1
and L2. The coil itself (L1) consists
of 20 turns of heavy test prod wire.

Spark Gap. The spark gap is simply
two ordinary binding posts mounted on
stand-off insulators. In turn, these are
mounted on a phenolic base measuring
367 x 2V4” x 6”. The electrodes are
brass and copper rods with a gap on
the order of 1”7 between them. This
distance will vary slightly, depending
on the size of capacitor C1.

Fabricating the Capacitor. The capaci-
tor comsists of two 14”7 x 14” sheets of
tin cemented to a 18l4”-square piece
of window glass. Although aluminum
foil can be used for the capacitor plates,
tin was obtained from a sheet metal
shop for this purpose so that connect-
ing leads could be soldered directly to
it. If you use aluminum foil, a fairly
good connection can be had by making
leads of 14”-wide aluminum foil strips
and taping them down to the electrodes.
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Glass is an excellent dielectric ma-
terial for this application since it has
an extremely high puncture voltage and
a high dielectric constant. As you will
note in the drawing on page 32, a bor-
der of glass is left around the capacitor
plates—this should be at least 14"
wide. The calculated capacity of C1 is
approximately 0.0027 pf.

Testing and Operation. Caution! Ad-
justments to the Tesla coil, and speci-
fically to the spark gap, should be made
only when the unit is off. Although the
output voltage of the Tesla coil may he
on the order of 150,000 volts, the cur-
rent capacity is only hundreds of mi-
croamps. This current can inflict a
nasty shock and r.f. burns, however.

Use EXTREME CAUTION around
the neon sign transformer. It delivers
12,000 volts at 30 ma., and this voltage
could be lethal under certain conditions.
Again, be sure the plug is out when you
make adjustments.

To adjust the spark gap, first open
it to about 11%”; it will not fire at this
point. Gradually move the electrodes
together—unplugging the unit each
time you adjust the gap—until the point
is reached where the gap “fires.”

The author’s version of “Big TC”
produced an output voltage of 100,000
volts with the 0.0027-uf. capacitor de-
scribed. To increase the output voltage,
simply construct one or two more ca-
pacitors and parallel them across C1.
With two capacitors in parallel, the

"prototype Tesla coil produced 150,000

volts; with three capacitors, 200,000
volts. However, it began to break down
between coil L2 and capacitor CI1 above
the 200,000-volt region. As mentioned
earlier, greater output voltage can be
obtained by making the base larger and
increasing the spacing between com-
ponents to eliminate arcing.

The output of your Tesla coil can be
estimated by drawing an arc to a me-
tallic object attached to a long wooden
handle. Slowly increase the distance
between the object and the discharge
terminal until the arcing stops: a 6”
arc represents 100,000 volts, a 14” arec
about 200,000 volts, and a 217 arc some
300,000 volts. More amazing than fig-
ures, however, are the brilliant, spec-
tacular phenomena exhibited by high-
voltage, high-frequency electricity. —{30
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