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ne hundred ysars age. from
a mountain fop in Colorado,
Nikcla Tesla transmitted electiical
power with his famous Testa coil for
¢ distance of 25 miles without wires,
That high voltage experiment in the
wireless fransmission of power is as
fascinating today as it was back
then. The mgjority of the Tesla coils
being bullt today are of conven-
fional design, depending on the
use of line-operated step-up trans-
formers to generate the necessary
high voltage for the Tesla coll’s pri-
mary circuit,  And
rightfully so. After all,
they are based on @
time-proven design,
but it con be very
dangerous or even
fatal if the Tesla coill's
primary is acciden-
tally fouchedi

Cur solid-state DC
Tesla coil eliminates
the line-operated,
high-voitage trans-
former, making it less
dangerous 1o oper-
ate and experiment
with. However, there's
stil the possibility of
shock if the primary
tuning capacitor is
gccidentally touch-
ed while the circuit
is in operation or even
when the power is
turned off.

There is one other
aspect of our Tesla coil that is differ-
ent from the conventional design,
and that's the DC part. In o stan-
dard ccil design., the maximum
spark length obtained from he sec-
ondary cail is primarily defermined,
in an efficient system, by the AC-
input power o the Tesia system. ina

CHARLES D. RAKES

Wield the power of
lightning with this modern
design that would make
Nikola himself proud.

DC coll, the input energy Is applied
in steps and stored In the primary’s
tuning capachor until the capack-
tor's voltage reaches a level suffi-
clent to jump the spark gap. The
DC coll doesn’t spew out a contin-
uous spray of sparks like the con-

ventional coll but sends out snappy
sparks in o slow motion, machine-
gun ke manner. Our DC Tesla coll
only consumes o few watts of
power but can output a 6- fo 8-
inch spark to ground.

About the Circuft. The schematic
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diagram of the Solid-Sftate Tesia
Coitis shown in Fig. 1. The circuit is
built around a 555 oscillator/limer
(C1) a pair of IRFPI3C P-channel
HexFETs (1 and &2} a gaggle of
diodes, both 1N4007 and TN5401
types (L1-D94): three transform-
ers—T1, g 25-VCT, 2-amp unit, ond
T2 and 13, g pair of auto ignition
coils; o couple of hand-wound coils
L1 and L2} and several support
components (resistors, capacitors,
switches, efc.).

Power for the circuit Is furnished
by a 25-volt, 2-amip
transformer (01), a
full-wave rectifier
{(comprised of DI
and D2), ond two
fiter capacttors (C4
and C8&). Essential
1o the operation of
the circult are ICT,
al, ond @2, infe-
grated circuit iIC1 is
configured s a
low-frequency
pulse-generaior,
whose operating
frequency is deter-
mined by the val-
ues of R1, R2, and
C2. The output cf
ICT atpin3isfedto
a voltage-divider
network comprised
of R3 ond R4, at the
junction formed by
those two compo-
nents, From that
point, the voltoge divides along
two paths and is used fo diive the
two P-channel HexFETs (@1 and
Q2. The pulsing output of ICT caus-
es the HexFETs to tum on and off in
unison. As the HexFETs—which
operate like heavy-duty toggie
switches—alterncte between full
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Fig. 1. The Solid-State Tesla Coil is comprised of a 555 oscillatov/timer, a pair of IRF9130 P-chan-
nel HexFETs, a gaggle of dindes, three transformers, a couple of hand-wound coils, and several
support components, as illustrated by this schematic diagram.

conduction and cutoff, a series of
voltage spikes is sent fo a pair of
auto ignition coils (T2 and T3), pro-
ducing o relatively high instanta-
neous peak voltage across the pri-
maries of T2 and T3. The rising and
collapsing voltage across the pri-
maties of the ignition colls causes o
very high pulsating voliage to be
induced into the secondaries of T2
and 13.

The cutput of each ignition coil
(at ifs secondary winding) is fed
through identical diode strings—
sach comprised of 45 series-con-
nected l-amp, 1000-PIV silicon
diodes (D5 through D49 for Q1 and
D80 through D94 for @2)—to a sum-
ming node at the junchon of D49
and D94. The summed voltage
causes C3 ¢the primary tuning and
energy-storage capacitor, which is

tied to the summing junction) to
begin charging. The high DC volt-
age that's stored in C3 is fed
through a serles of spark gaps to
supply an oscllioting source of
energy to the primary coil of the
Tesla system, L1,

inductor L1 is tuned to the natur-
ol resonance frequency of the sec-
ondary coll {L2) by adjusting the
inductance of L1 vio a movable
tap. Adjusting the primary coil to
the naturct resonance frequency
of the secondary coll is the secret
to any successful Tesia coll systemn.

Construction. The author's proto-
type of the Solid-State Tesla Coil
was put together as several sub-
assemblies—perfooard (which con-
tains the majority of the slectronic
components), driver, spark-gap,
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pancake-coll (L1, the primary coll),
tower-coil (L2, the secondary colf,
tuning/energy-stcrage  assembly
(C3). and ¢ high-voltage-rectifier
assembly. The majority of the sub-
assemblies were then mounted to
a round—15&-inch diameter by i-
inch thick—baseboard, cut from pine-




Fig. 2. The author s prototype of the Sclid-State
Tesla Coil was put together as several sub-
assemblies. Most of the electronic components
were hard-wired on a small section of perf-
beard, which also held a small printed-circuit
card that was prepared especially for ICI. A
templase for that foil pattern as well as a paris-
placement diagram is shown here.

board stock.

Begin by cutting the pine-board
stock to the reguired dimension.
After cutting the pine-boord stock,
a 2-inch PVC end cap was mount-
ed open-end up to e center of
the round baseboard. The two igni-
tion colls were then mounted to the
baseboard using a pair of L-brack-
ets; plumber’s tape can be used o
secure the L brackets to the ignifion
coils. Or, if you prefer, iarge screw-
type hose clamps can be used to
secure the L-brackets fo their re-
spective ignition coills. After secur-
ing the ignition coils in position,
mount T1 10 the baseboard.

Next prepare the perfooard
assembly. in the author’s pretotype,
the perfooard assembly, which meds-
ures 3% % 5 inches, contains all of
the slectronic components, except
T1-13, @1, @2, F1, 81, D3-D%4, and
the remaining high-voltage com-
ponents. Intsrconnections between
the varlous perfboard components
were accomplished through point-
to-point wirlng techniques in typi-
cal breadboard fashion. Note:
Although not redlly necessary, IC1
was mounted te a small printed-cir-
cult board, measuring 1 x 1% inch-
s, which was then mounted to the

perfocard ond wired Intc the cir-
cuit. A tempiate for that simple foil
pattern is shown In Fig. 2A, and the
comesponding parfs-placement dia-
gram is shown In Fig. 2B,

Whether or not you decide 1o
use that foit pattern, assemble the
glectronic portion of the circuit on
the perfboard. guided by the
schematic diagram (Fig. 1. A gen-
eral layout for the Solid-State Tesia
Coll's perfboard assembly-—on
which R1-R4, C1, C2, C3,C5,D1,D2,
and iIC1 (with or without printed-cir-
cuit board) are mounted-—is shown
In Fig. 3. Note that although C2—a
0.44-uF capacitor—is shown as @
single component, it is actually o
pair of parallel-connected 0.22-pF
units,

Once completed, check the
board for construction errors, and if
all seems OK, mount the perfbocrd
assembly to the baseboard. The
perfboard assernbly waos mounted
above T1, supported by a pair of
2Y= > Vh-inch wood blocks, as ius-
trated in Fig. 4. When that's com-
pleted, prepare the driver assemtboly.

The driver assembly Is comprised
of the two HexFETs (@1 and Q)
and g pair of diodes (03 and D4)
mounted to Individual heatsinks
that were fobricoted from two 34
X 44inch pleces of .062-inch aiu-
minum. Diodes D3 and D4 were

meounted directly connected across
the source and drain terminals of
the HexFETs on the opposite sides
of thelr respective heatsinks, On
complstion of the driver assemibly,
check your work for construction
errors. If all seems OK, mount the
two HexFET/dicde-mounted heat-
sinks to the boseboard on either
side of the perfooard assembly, as
shown in Fig. 4.

What remains are the pancake-
coll assembly (L1). the fower-coil
assernbiy (L2), the tuning and ener-
gy sforage assembly (which re-
volves dround C3), the series spark-
gap assembly, and the high-voit-
age-rectifier assembly {(comprised
of D&-D94). Those assemblies,
which were fabricated from readily
available parts and materials, can
be assembled in any seguence
desired, But, let’s start with the sim-
plest itermn—the dudl high-voltage-
rectifier strings. Begin the next
phase of construction by cufting
the leads of the ninety 1N40G7
diodes to g length of Ainch. After
cutting the leads, solder the diodes
together anode-tocathode to form
two 4&-dicde strings (with a total
length of about 22-inches)—one for
each transformer output, (The over-
all string length isn’t critical so any-
thing close will do.)

Afterward, the two dicde strings
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Fig. 3. Although there is nothing critical about the layout of the perfboard assembly, general lavout
Jor that portion of the circuit is shown here. When assembling this portion of the circuit keep in mind
that C2 is actually two paraliel-connected capacitors (see text for detuils).
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Fig. 4. The perfboard assembly was mounted suspended-above TI and supported by a pair of 2%-
X I'feminck wood blocks that were on @ 12-inch circular baseboard, as illustrated here.

were wound on a §-nch length of
4d-inch dicmeter PVC pipe and
joined ot their cathcde ends ot a
junction formed from 6-32 hard-
ware and solder lugs mounted to a
convenient location on the 4-inch
PVC pioe (see Fig. 4). Hot-melt glue
was then used to hold everything in
place. The diode assembly was
then mounted to the baseboard
atop a Z-inch porcelain insulator. If
a porcelain insulator isn't available,

¢ sultable support can be fash-
ioned from g piece of hardwood or
plastic.

Pancalte-Coll Fabication. The pan-
coke colt was formed on a Y-inch
fhick piece of Plexigias material
(which serves as o base and pro-
vides support for the primary) that
ws cut info o 12-inch diameter cir-
cle {see Fig. 5). If Plexigias isn't read-
ity available, just about any other

Copyright © 1999. All rights reserved.

T3

HEATSINK

FERFBOARD
ASSEMBLY

type of plastic material, flberboard.
or even wocd can be used. After
cufting the base into shope, cut a
4'inch hole into ifs center. Starting
at the edge of the center hole in
the coll base, wind 10% turns (about
24 feet) of number 6 bare copper
wire onto the base to form L1. The
108 turns of L1 should be spaced
to evenly cover the coil’s Plexiglas
form.

Note: If number 6 copper wire
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Fig. 5. The pancake coil—comprised of 107/, turns of number 6 bare copper wive—was formed on
38 a ‘/-inch thick piece of Plexiglas material that was cut info a 12-inch diameter circle.
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isn’t avoilable, any copper wire
close in size will do (out, remember,
bigger is befter because current
flows in the outer surface of the
wire in o Tesla system). Don't be too
concerned if the coll dosasn’t tum
out picture perfect: winding the pri-
mary colf can be the most chal-
lenging part of building the Tesla
ccoill. When finished, secure the coil
in place with epoxy or hot glue.

Crill o hole in the Plexiglas base
at the end of the inside turn and
mount o bancna jack for the
ground end of L1 and L2. Connect
the end of the Inside winding tc the
banana jack and connect an &
inch length of test lead wire to the
jack and o banana plug to the
other end.

After that, spoxy or hot gliue a 4-
inch PVYC end cap to the center of
the primary coil’'s base. The open
rim of the end cap should be flush
with the top of the Plexiglas base.
Crilt o hole In the center of the end
cap large enough o clear g num-
ber 8-32 screw. Then using the same
Lit, drili a hele in the center of ¢ 2-
inch PVC end cap and boit the
wo- and four-inch end caps
together.

If the end caps are rounded on
top, fill the gap where the two cops
meet with epoxy or hot glue. The
glue acts as ¢ filler and adds to the
stability of the coli support stand.
Cut an 8-inch length of 2-inch PVC
tubing. The 8-inch tube serves as o
support for the two colls (L1 and L2)
In the final assembly.

Tower-Colf Fabrication. The tower
(or secondary) call, L2, was wound
on ¢ plecs of PVYC pipe. Figure 6
glves detalls of fabricating the
tower-coll assembly. Begin by cut-
ting the o section of 4-inch diame-
ter FVC pipe to ¢ length of 18%-
inches (as shown In Fig. 6A). Then,
temporarily place end caps on
each end of the coll form (as
shown in Fig. 6B) to make sure they
fit snugly. Once the fit is confirmed,
remove the end caps and then
(cgain refsrring to Fig. &8) dilll a
hole in the coll form of sufficient size
to accommodate a 6-32 screw,
about fl inch up from the bottom
of the form. That hole is to serve as
G fle point for the ground end of L2,

MNext, drili another hele about Y-
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Fig. 6. The tower {or secondary) coil was wound on an 18'/2-inch length of PVC pipe. Shown here
are fabrication details of the tower-coil assembly.

Copyright © 1999. All rights reserved.

inch off to the side of that hole just
large enough for ¢ test-lead wire to
pass through., Make a mark one-
inch up from the bottom of the coill
and In line with the first hole. Drill
two very small holes (ust lorge
enough o pass #28 wire through)
about % inch cpart and horlzontal-
by in ling with the bottom. That
cliows the bottom end of L2 to pass
through the coll form and attach o
¢ solder lug held in place with the
6-32 hardware, From that point,
make ancther mark 162 Inches
directly above it. At that maulk, drill
two more small holes about Y-inch
apart and horizontally in ¢ iine to
aifow the top end of L2 fo pass
through and connect fo the top
terminal,

Once all the preparations for the
coil form are compilets, wind the
coll—which ls comprlsec of about
1400 feet of neatly wound number
28 enamel-coated wire—guided
by Fig. 6C. Winding the coll by hand
can take a couple of hours, but if o
lathe is handy, the job can be com-
pleted In about thirty minutes,
However you wind the coll, be
careful to fill the space between
the morks with an even and neat
solenoidal winding of number 28
enamel-covered copper wire,
Leave about six-inches of wire af
edach end of the windng for rmak-
Ing connections. Spray several cocats
of Krylon {or simiian clear acmylic on
the coli for added Insuiation and
protection agalnst molsture. Don't
overde the acrylic spray: Two coats
are sufficlent,

Taks ¢ 4-inch PVC end cap and
mount o feed-through ceramic
insulctor 10 the top of the cap (as
Hustrated In Fig. 6D). Place a solder
lug on the terminal (screw head)
Inside the end cap and connect
the top winding of L2 to the lug.
Piace the end cap on the coll form,
At the bottom end of the coil. con-
nect the ground end of 12 to the
solder lkug mounted to the form with
6-32 hardware. To the same sclder
lug. connect a 3-Inch length of test-
lsad wire with o banana plug
atiached. The plug goss info the
banong jack that's mounted on
Li's base to fie L2's bottormn winding
to clrcult ground. Figure 6E shows
how the coll should look when
completed.
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Building the Cazpaciter. Capacifor
C3 is g homemade unit comprised
of 33 sheetfs of aluminum flashing
and 34 sheets of plastic material

DRILL HOLE 1/4-INCH
FROM EDGE TG CLEAR
1/2-INCH BOLT

sandwiched between a couple of

pieces of pine board (which we'll

heracfier refer to as o clamp).
Begin this phase of construction

CUT ONE FROM A SECTION
OF 3/8-INCH FIBER BOARD

4
11 /4 11 1/4
INCHES B INCHES
CUT TWO RO A SECTION
OF 2 .12 INCH PINE BOARD i
f————-15 INCHES 2 E 13 1/2 INCHES —
TC%\P _NUT
A
| _ CAPACITOR CLANP
- BOLT
2 x 12-INCH
PINE BOARD 3 FISER BOARB
i _—{GLUE IN PLACE)
m VY vl
v il
g J\ BOTTOM

Fig. 7. Capacitor C3 is a homemade unit comprised of sheets of aluminum flashing and plastic
material sandwiched between a couple of pieces of pine board, which we 'l hereafter vefer t¢ as a
clamp. Deiails of the clump § construction are shown here.

33 SHEETS OF
ALURMINUM FLASHING

10 INCHES

14 [NCHES ——|

A

ALUMBNQ‘J’M PLATE 1/2-INCH BORDER

y
Y

PLASTIC SHEET

[+

PLASTIC SHEET

34 PLASTIC SHEETS
{0.082 THICK}

1 INCHES

l*‘-““‘ i3 QNCHES—*——BBi
B

ALUMINUM SHEET

TG CIRCUIT

(DIELECTRIC)

ALUMINUM SHEET™
TO CIRCUIT

2

Fig. & Capacitor (3 is comprised of 33 plates fabricated from a voll of 14-inch wide aluminum
Hlashing. The dielecivic for C3 consists of 34 sheets of 0.06-inch thick polvethyvlene material cut to
{1 X I3-inches. The plate and dieleciric materiais were then interleaved, as shown here, and the
assembly held together with the homemade clamp.
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by manufacturing the capocitor
clomp. The capacitor clamp Is
comprised of o pair of 15 X 11Y%-
inch end pieces cut from 2-inch
thick length cf pine wood, a 13%4- X
11% -inch piece of %-inch thick
fiber board, and fwo 8-nch x Y -
inch carriage bolts (see Fig. 7 for
detdils). After cutting the pine and
filber boards to the dimensicns indi-
cated In Fig. 7 and driling holes as
required, giue the fibsr board sec-
fion to the boettom of the copacitor
clomp. as shown. When the clomp
is ready. prepars the capacior’s
diglectric and electiicai plates,

The electrical plates for the
capacitor were fabricated from o
roll of 14-inch wide aluminum fiash-
ing, although aluminum foll can
also be used. Figure 8A shows con-
struction detdils for the glate (alu-
minum) section of C3. Start by cut-
ting 33 sheets of flashing 1o 10 X 14
inches, After that, prepare the
capacitor's dielectric. The dislec-
fric (see Fig. 8B) is comprised of 34
sheets of 0.06-Inch thick polyethyl-
ene material cut fo 11 % 13-inchss,
Cther types of plastic materials con
clso be used cs the dielectric, as
long as their insulating preperties
are sufficient to withstand the
applied voltage. Note: Glass is not
¢ suitable subsiitute.

Assemble the capacitor by
placing one of the plastic sheets on
the base of the clamp boord.
Position the first cluminum sheet, as
shown in Fig. 8C, over the plastic
shest with a ' /2-inch border on three
sides, as lliustrated. Place ancther
plastic sheet over the ciuminum
sheet and position the second alu-
minum plate over that sheet of
plastic facing out the opposite side
with the same Ya-inch border
Continus the process untl all male-
ricls are used. When finished, there
should be 17 sheets of aluminum
facing out one side and 16 facing
out the other side.

Place the top clamp board in
position and tighten the two nutfs
untll cll of the plates are fiat. The
aglurninum pictes on each side of
the capacitor are then bolted
together In severdl sections. To that
end, punch or drill holes through 3
to 4 of the protruding cluminum
tabs sticking out sach side and
ciamp them together with 6-32
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Fig. 9. The spark gap for the Solid-State Tesla Coil is a multi-stage, spark-gap arrangement, com-
prised of two pieces of fiber board and 16 bolts and nuis. Petails for fabricating the multi-stage

spark gap are shown here.

hardware and a sclder lug. When
alt aluminum fabs are clamped in
sections, fie ali of the sections on
one side fogether; then repeat the
procedure on the other side (as
indicated in Fig. 8D). The capacitor
can then be hard wired to the cir-
cuit or connected with clip leads.

The Spark Gap. The spark gop for
the Sclid-State Tesla Coil is actually
a multi-stage, spark-gop  (muli-
gap) arrangement, in which seven
gaps are connected in series to
dgilow maximum gop adjustment,
The multi-gap arrangement is com-
prised of two pieces of fiber board,
and 16 bolts and nuts. Details for
fabricating the multi-stage spark
gop are given in Fig. 9. Fabricate

the multi-gop assembly by first cut-
ting two pleces of *-inch fiber-
board to 8- X 2 inches, and drilling
two frinch (0.250) holes in each
end of each board (see Fig. 9A).
Follow that by diiing the
remaining seven holes in the two
boards using a 0.201-diameter drill
bit: tap edch of the seven holes
with a /20 top. Screw ali 14 (seven
in each side) 1-inch '/-20 bolis into
place. Make sure each bolt is
screwed all of the way in the board
up to its shoulder. Connect the
gaps fogether in serles with jumpers
as shown in Fig. 9B. Assemble the
two halves with two, 2-inch /20
bolts and matching nuts. Place two
comprassion springs over each belt
and place the other half of the
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1-INCH
1/4-20
BOLT

TNNUT

2-INCH
1/4-20
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gap assembly into position. Add
the two outside adjustment nuts,
sat egch gap o about 20 to 30
thousandths of an inch. Then
aitach the mulii-gap assemibly to
the baseboard with two “L” brack-
ets (refer back to Fig. 4).

There is one final Hem to be
added to the Tesla Coil—a top-
loading capacitor—which helps to
increase the oufput voliage and
spark length considerably. The top-
loading caopacitor was constructed
from four é-inch-dicmetar gaiva-
nized adijustable (stovepipe) elbows
connected together in a circle.
Stovepipe elbows can be pur-
chased ot almost any large hard-
ware-type store. After fabricating

(Continued on puge 89)
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PRODUCTY TEST REPORT

{rontinued from page 21)

CONCLUSION

Any consideration of the CODR765
must involve price versus perfor-
mance—and convenience, both com-
pared with PC digital recording.

The CDR763 is unquesticnably
convenient. When “burning” CDs on a
PC, the user has to dea! with menus
and application sofiware, and, unless
the PC has separate CD and CD-R dri-
ves, has to store the original CD tracks
on the PC’s hard drive before copying
them. The time consumed depends on
the speed of the CD drives and, in the
case of two, whether they're linked by
a fast SCSI connection {not cften the
case with Windows PCs).

Copying CDs on a PC can be faster
than the maximum double-speed of
the CDR785 (which is available only
when you make a direct dub of an
entire CDj. But anyone who has ever
used a cassetie dubbing deck will fee!
comfortable with the CDR785—the
only difference is geiling used to the
need to “finalize” the CD-R after
recording (this process compiles its
Table of Contents, s¢ it may be "recog-
nized” as an audio CD for playback).

Besides double-speed dubbing, the
CDR785 offers many recording options,
such as creating programmed compi-
iations of singles with synchronized
dubbing from the internal play-drive or
an external source. When copying
from sources with shorter play times,
such as LP or cassette, the CDR765
will pause recording after 20 seconds
withcut an incoming signal, so the user
can fiip the audio source. Additionaliy,
the deck offers a choice of optical-dig-
ital, coaxial-digital, or analog inputs
and outputs {plus a headphone jack).
Both drives can be used in tandem for
programmed play, or fed individually to
separate sound systems.

Much of what the CDR765 does
can be done more cheaply with PC-
type CD-R drives, if not as easity. All
Audio CD recorders and blanks are
more expensive—and not just owing to
the royaity level. Even with 3% tax, the
price of Audic CD-Rs is disproportion-
ate to that of PC blanks. This has tc do
with volume efficiencies and, to some
extent, retail distribution. Audic CD-R
sales volume is minuscule compared
with that for PC blanks, which sell for
cents. Meanwhile, only a handful of

vendors offer Audio CD-Rs compared
with heavy compstition in the PC
world. Additionally, Audic CD-Rs more
often are carried by stereo-specialty
retailers, who've got little incentive to
discount them, given scant retail com-
petition and the nature of the cus-
tomer. All of the above appiies even
moreso {c the new rewritable format.

For the recerd, we tried to “trick” the
CDR765 into using cheaper PC
blanks, something that was possible
with earlier Philips CD-R decks by 2
variely of means. No dice—Philips got
enough grief from the music industry
over that previous lcophole, so they
made this deck bulletproof.

Despite the higher usage-costs
involved, the CDR785 and other Audio
CD-R decks will appeal to PC-phobes,
anyone who simply wants to hit cne
button and go, or people who want
their audic recording gear in the same
room as their hi-fi system—not in the
den with the PC. Cost obiections are
iikely to vanish in the near fulure as
Audio CD recorder hardware prices
plummet, with Philips and Pioneer get-
ting compstition from Go-Video,
Kenwood, and others. And any way
you lock at it, the price of a blank
Audio CD-R is still cheap compared
with buying a second CD.

For more information on the Philips
CDR765  Dual-Drive  CD-R/RW
Recorder, contact Philips Consumer
Electronics, 64 Perimeter Center East,
Atlanta, GA 30348; Tel. 770-821-240G;
Web: www.phifips.com; or circle 5C on
the Free Information Card. B

TESLA COL
(continued from page 39)

the fop-loading capacitor, o metal
strap s mounted to the unit
and @ hole driled in the center,
aliowing it to be mounted afep L2,

Putling It AN Togethesr. Only oper-
ate the Tesla Coil when It is plug-
ged inte a grounded outiet! To do
otherwise will result in poor perfor-
mance and most likely cause
shoclks to the operator when touch-
ing the oiffon switch.

3et the 8-inch length of 2-inch
PVC pipe in the end cap mounted
on the wood base. Set the L1
assembly on the pipe, and position
L2 in place in the 4-inch end cap
located in the middie of L1, Piug
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2's ground into the jack on L1's
base and connect that ground fo
circuit ground. Hook the capacitor
up and attach the lead from the
spoark gap to one turn in from the
outside turn of L1. Connect the out-
put from the high voltage rectiflers
and C3 to the spark gop including
all seven gaps in serles. Place the
top loading copacitor on L2 with
washers and holding nut. Check all
of the connections between all
major components against the
schematic drawing in Fig. 1. If every-
thing looks good, turn the power on
and the spark gop should become
active. Take o long clip lead and
connect one end fo circult ground
and clip the other end to a wocden
yardstick. Bing that end near one
side of the loading capacitor.
Sparks will jump to the lead ot a dis-
tance of 6 to 8 inches.

if not, the circuit probably needs
to be tuned. Turn the power off and
discharge C3. Move the lead on L1
in abcut fi tum and repeat the
experiment. If the spark output
increases, go ancther half fum in
and see what happens. If the spark
decredases, then go back hailf fumn
and check again. Keep expeti-
menting with the tap location unitil
the best output s obtained. The
spark gap controls the amount of
voliage reached across C3 before
discharge and the maximum out-
put spark. If the gaps are set too
ciose, the discharge output will be
miuch less in length but more often
in occurrence, With the muiti-series
gap arrangement, experimenting
with various gap settings is easy.

The best place to view the Tesla
Coil's "fireworks” Is in a darkened
room. Hold one end of o flucrescent
tube and bring i near the operat-
ing coll. if the coll Is operating prop-
erly, the lamp should light with each
discharge at two or three feet away
from the coil. A clear incandescent
lomp positioned close to L2 will pro-
duce ¢ beoutiful blue and yeliow
lightning array from the lamp’s filo-
ment to the outer ecge of the glass
envelope. Just kesp in mind that
the voltage across C3 can hurt you,
so be sure fo discharge It before
making any adjustments to the cir-
cuit., When not using the coll place
a jumper lead across C8 as a safe-
ty measure, Good sparks always! g
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