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powdered compositions of fer-
ric oxide and other metals such
as nickel or cobalt are com-
pressed and sintered to form
solid cores. Their high resis-
tance makes eddy current
losses very low at high frequen-

The coil circuit
Refer to Fig. 2. The Tesla cir-

cuit consists of a pulse gener- '

ator, adriver circuit, and a high-
voltage transformer. The pulse
generator, a 555 timer (IC1), is
organized to run in its astable

cles, and coupling cfficiency is  mode to generate a continuous lﬂ
improved. pulse train. ResistorsRlandR2 (

'lPhc operating principleof the  determine the time duration l gg:}gg gﬂmg ! fi
primary system in the solid-  that the output at pin 3 is off, i - R8—150 ohms, Yo St
state coil design discussed in  while R3 and R4 along with Rl R10— ohm, 5 watts ol b
this article differs from the and R2 determine the on time. cgpgcums Ml 2 fC'
principle of the classical spark-  Inductor L1 and regulator IC2 | C1—220 pF, 25 volts, eleclrolytnc' 5 p:
gap design. Il a spike of energy provide a clean, stable power i C2—0.0047 pF, 50 volts, Polyasta 3 te
is applied. the coll responds  source for the timer. \ ' C3—0.05 wF, 50 volts,’ Po de
with an oscillating burst that Transistor Q1 acts as a bulffer, C4-Q 1 wF 1200 ag

decays with time, analogous to
the ringing of a bell when struck
by the clapper.

Il there Is no instant damping
of the ringing, it will occur at
the natural resonant frequency
of the coll. A higher voltage out-
put will be produced by a phe-
nomenon known as @ Jfactor
multiplication.

The solid-state Tesla coil in-
cludes a stock, off-the-shelf,
high-frequency pulse trans-
former. It is essentlally the same
as the transformer that you will
find in the high-voltage genera-
tion circuit of a standard televi-

effectively Isolating IC1 from the
highly capacitive load present
on the gate of Q3. Resistor R6
determines the rise time based
on the time constant developed
by R6 and the inherent gate ca-
pacitance of Q3. Resistor R8
limits current so that excessive
current will not damage T1's pri-
mary winding. Capacitor C5 ab-
sorbs some of the back EMF
generated in Tl's primary. An-
other function of C5 is to pro-
vide an extra kick to drive @3 to
an on state,

The pulse waveform from IC1
is applied to Q1, which provides

——rmmre ﬂ._.-,-_.-:,

" Semlc nductors
IC1—NE555 iimer Y

03—88M5N55 FET! translsto '-
* (Samsung or equlvalenl) " i
- Other components ) /711, £ i
L1—100 pH choke (Radlo Shack
No. 273-102 or equlvalent)i *‘w’i%
.« T1—Flyback transformer (Penn-«
Tran No. 1-017-5372—=0r equiv
. alent, provided that the hlgh-volt-'~
.+ age rectifier is,not. empedded'
' within the transiormer) WX 1}&
' Miscellaneous: Heatsink for Q3;
elght-pin socket .for IC1,: wlre.
high-voltage wire, perforated con-' '
struction board, i

sion set. the high current necessary to fur
% offset the high capacitance of gx?l
= Q3. When Q3 starts to conduct,
L g & current flows through T1’s pri- gfc
out| 2 1 i s mary, building a magnetic field te
] in the core. After a short time abl
2|al interval, the core saturates, pre- co:
_ venting any further generation Hz
of magnetic flux. Prior to this, T'
s Q3 is switched off, causing the NE!
18061 magnetic field to collapse and free
" ‘E‘gﬂi producing a sharp voltage spike
o al s in both windings.
AA—g—T 1 Capacitor C5 partially ab-
12;:1:: . sorbs the primary EMF, reduc-
ON pg 1 ing the stress on Q3. The spike
" 100 ic1 - produced in the secondary cre-
2 et 685 IN2222A ates a ringing oscillation. When
= Be i & this osclllation begins to decay,
é AN b W Q3 is once again switched into
g | 2 - o its on state. This dumps the en-
B M T i A e ergy stored in CS5, and builds
= 7.6K HEATSINK the magn -
2 c2 c3
0047 0.05
8
s =
(7]
W FIG. 2—THE SOLID-STATE TESLA CIRCUIT consists of a pulse generator, a diiver

circult, and a high-voltage transformer. The 555 timer (IC1) runs in its astable mode,
producing a continuous pulse train.

nued on page 68)
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TESLA COIL
continued from page 62

PR [ L AR g )
FIG. 3—THE PULSE GENERATOR can be
built on a small piece of perforated con-
struction board.

. FLUORESCENT LAMP
TRANSFORMER
GROUNDED METAL PLATE

4—SUFFICIENT RF ENERGY lIs radiated
to light small fluorescent lamps up to
several Inches away, without wires.

Construction and adjustment

Begin construction with the
pulse generator. It can be bullt
on a small piece of perforated
construction board. After in-
stalling all components, verify
all connections, and apply 12
volts to the circuit. Verify that a
pulse train is present at pin 3 of
IC1 with an oscilloscope. While
examining the waveform at pin
3, determine that both potenti-
ometers (R2 and R4) function
correctly by changing both the
on and off time perlods.

If that circuit works satisfac-
torily, turn off the power, insert

the components, and wire the
remainder of the circuit. Leave
the connections to the primary
winding of T1 open. Apply
power and examine the wave-
form on the collector of Q1 with
an oscilloscope. Verify that the
waveform is the same as that
present at pin 3 of IC1, but in-
verted. (There might be slight
rounding of the leading edges

due to the capacitive effects of

3.) Temporarily connect a 10-
ohm, 10-watt resistor in place of
the primary of T1. Verify that Q3
Is switching the current on and
off in sync with the signal at pin
3 of ICL.

If the circuit appears to be op-
erating correctly, adjust R4 to
produce an off time of about 10
microseconds (ps), and adjust
R2 for an on time of 60 to 70 ps.
Remove power and the tempo-
rary 10-ohm resistor. Connect
T1 to the circuit and apply
power, observing the current
that the circuit draws. With all
circuitry operating correctly,
some corona should be visible
on the high-voltage lead of T1,
accompanied by a slight hissing
noise. (There might also be a
faint whistle from T1.)

Attempt to create an arc from
the high-voltage lead of T1 wit
a grounded lead. . oltag

Al 6

output can be obtained. Sim-
flarly, small adjustments to R2
will also affect output power.
Figure 3 is a photograph of the
author's prototype.
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Applications
Many interesting experi-
ments can be performed with
this circuit. By attaching a
small brass drawer knob to the
hlgh-volta%e lead, sufficient RF
energy will be radiated to light
low-wattage fluorescent lamps
up to several inches away, with-
out wires (see Figs. 4 and 5).
The solid-state Tesla coil has
enough power to drive deco-
ratlve plasma lamps. By adjust-
ing R2 and R4, various dis-
d1l. B

Foleiia)e)

solid il is not an
extreme hazard to healthy
adults. However, the high-volt-
age output should still be treat-
ed with respect. The shock can

- be dangerous to people with

heart problems. and the arc can
easily start a fire. 1
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