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Power input“ensbie” is contioled by switch S1
thatis partof comrol pox R0 A rgser swieh (751 Bpard Assembly Steps
s instantancous control The seual power i

aitery pauk phiced in the handle that consists of To sssembe the perarated circit board follow

AA celsin suitable hoder A virual ound s PEO- s st
duced by user contset o the cireit return viaa
metallic probe buit nto the handle. 1. Lay out and identity all the parts and picces. (1)

Veriy them with the parts it and separste
the resisors s they have. color code Lo

deermine the value 3 noted.

Construction Steps

Gl pieceof 1 inch arid perforated bourd 1
e 0 4.8 2 29 nches, Then cutapiec of
Here you'l hegin conssuction of the clectroniefon 10- 2.9 % V63 inckpolycarbonae or he
‘sonerating power supply: The fon generator s showa multplc section. Locate and dill he holes
buil using  perforated ircuit oard.as s s the 5 shown ia Figue 223, An uptanil PCB i
preferred appronch for scince projcts becausethe M Ll L

system louks more homemade 5. Fibricae the metal heasink for O1 froma )
The pforsted bosrd approach s more halleng- pisce of A3 luminum at 15 % TSinchesas b
g thecomponent Teads must b routed and used shown in Figure 224 Q
a5 the condative metaltaces e suggest that sou 4. Assemble LLas shown in Figure 224, ®
losely oo the gt nhisscton stk B e i from s perforsied b,
actualHoles wiih  pen befure insrtin th s insers components saring n the lower eft- (1)
Start from  corter, using it a reference. and procsed. hand comes,asshaw n e 23 nd 226, (4
from ft o g Py alention o e polariyof the capiciors
The printed circuit board (PCB) anly sequives that it polarity signs ane o il th semicondic
ouidenily the partcula partand insert i no the tors Route the leads of the companents
respetive marked hoes Soldering i now greatly shown and st s ou 20 cutting avy
simplified. unused wires. Atiempt 10 e e

B M e T

I et e A e e b P s

Figue 323 Driver and muliphier boari fabricasion
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Chapter Twelve

ooy e e e

© w5
S/

Basic instructions. 2
s 4t e e 1 S o e A1 - eoeion it o yout o ot .
s 3 Gl 13 e a5 1o TS B ot AT ay ol 2. D Iy S0 SAGE T Qenerl
LR 35 1 4 10w i R 25 1 A0S 38 G, CAU.Chec ol s for o o o i
UM o Yo gty RemamEst 104 e & g, veh 15 510D Yo, LG 5 & 4 ANy
s o v i .

Systom setup
P N ——————

B Gprcal ght dstectorand ol wih bt s alrm o

C PGT0 oty i ek i (e gne ot 25

2 B o e ot el At 10 oston b vl o st oss e -o-
o o,

3 Estaih cor oo rogerty hare mor s o b psionss. e e s vew of et inrs s
08 et e B e i S b ondiins o bl aprsan,

4 Demng h comr o w1 psion 1 st 1 s o . Mot e shau e s o hese
s o powvig 42 i,

e it ) gy, o o S o S Ay sk

5 Tum on s a1 pstion 1t cenar it it S a5 i,

s it Wt contor of secone and et o rmarig minrs ol he vy bk o e aptcalrceiver Secne
e 546 8 006,

it ke Loy s oy it ol ol 1 s 1 600 B Wit s g .
Th ollimatrc b & s SO, BSCope. BRGCLSs . Gasioned F Al slgart i 1 4t aenin
Ve il b (oouce by 1 TAITGRIONGGor o 1 Sy R ooy, sl aar il b Sxpanes by
i S 5t T3 et 65l . Sl 05 30401 1 gt s
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£Eight

Chapter

Special Notes

Included is some useful information abou the lsscr
system.

Optional Focusing Lens

our s satem may be used with a focusing lens
close work such s elching,wood and plastc
enpraving, materials teting, precision cutting and
dsilling und other obvious fine fabrication. The
focused energy il couse a surfce to burn ike the
sunl The Ioeusing leos can be monnied fo: tube that
Sleeves into the front ik sperture Use your own

ingeniy tosecure tin placs.

The raw heam from the lser el without any
optanaloptics wil projeet a burning poi of baut 3
o4 inches at a distance of 10 fect. Obvious caution
s required when projecting the beam without:
Knosen tarpet stop, 1 the energy can be a scrious fire
nard,

Figars 818 Furiabebarry-cperared i

Battery Operation

Portable field use simply nvoives using arechare-
bl btery pac. A yarden tractor o motorcycle
battery can provide up 10 1 our of contimuous oper-
‘o when the beam cartent is st o S millamps,
Our shop fiekd model uses four 12-volL, 4 ap zel
cols with 8 200wt sine wave converter as shown in
Tigure 519, Aga
‘with the bateries, conserter,and power supply pack-
‘e 3 side pack with a showlder strap.The laser
ead s sl 10 g configsration with s
ton eiager switch,as shown in aptionsily wired i
e 8,

Cleaning Output Optics

s important t protect the cutputlers wit a cot
om swals o absorb moisture tht wauld damage the
ontput opties The auput mirror shouid be clsned
witl Ot immersed i scetane periodically

oo eyt et s
et ey

Uso ety rousng o bt s ard st v
ey T A A e
o g ot e S ot e

IRURE

80
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Figua 8.5 PCH whing sicord ovel

i Haweser, the Loles for R snd R9 should he
K measured 10 mateh the PC1PCB pads Test Procedure

>4 2. Fabricats the cover fram s piece of £ -3¢ 5.

P X e inch hick plastc o sfuminum, Form it Testing the device can be dane by following thesc
=] ot over the clasis and secure v mating seps:

Il for the SW2 serows.
L tnserta T-amp fuse nto FL conncet 4 shor

plug inco 13,35 hown in Figure 25.9,presst
controks @ ull counerclockovise (COW), and

3. Fabrieats 1 971 % 3 inch piece of plastic or
candbosd insulating material for plicement

between Lhe circult boseds and the metal il
chassi

H 2 Apply 12 ol o the DC jack from a bench

@ 4 v assemble the circuit boards nd the Sl Voo iE t e Lampratl
panel mounted components o the chasss s ik s suoply oL avelabie

= Shosenin Figures 284 and 28.5 Twist he .
leads nd dress s shown, Use  small pece of - Comieet ascope 10 pin 3 of [C2.Tum on RS

and note a square wave, s shown i Figare

siceytape o holdthem in plce.
" ¥ 282, Rotate R9 a full clockwese (CW) turn
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Chapter Nineteen

Tuble 191 Joco's lodder pats T S
- e e——
4 Ry, Destriiey = QL 2 IRF450 mietal oxide semiconiscior el
u [ m——— iy
BE e e o s S i
e
m pav——
R 1 K, iwast resisor (br bk ved) & Wt S
A T e S
i o s THEROL 5 g oo o010 02
R 3iohm, 3-watt mox resistor ok
waswi 10K poteniomiteeand 15 VAC it con Thaeewict #18 ot
. s % e e
@ 10 125 -vols ertical locsrelyte S foh AL
fees R e e s
a o e B —
P 281 el st oL
» el I P —
iy
2 it el B Wb |1 TG e
i1 e 22010 390 mdAN vl vertical e ¢ IS Sy T
e ot PR
@ Lt Koo Raieilln oo
Dok o7 AR P e
os i i S || B e b
D6 1914 silicon gevesal pucpos diode. e
Wo 1 wmnm
e R ik SN R
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Chapter Twenty-Six

j,“g"«,o,

el <o Bon .
R S R

Figure 253 issemii board

llow physical aligment wil the oo
s i RPL

Cut,stip, and s the wire lads for comcct
0210 3] and s them These leads should
be 2 inches lon and tisted.

Fabrieate the CHASI ehassis.the RP! front
panelsceton, he ENI enclosure, and the
HAND! handle s showo in Figure 20-1,

Prepare the SHI shielded eable ot hoth ends
s follows. I the opranal efeetor s used. you
will need a lengeh of 18 inches; il mot,you wil
e b snches.This i shown i Figure 26-5,

4 Careully remove Yeof s nch of the outer
insularan, i curelul ot o mick the
shickded brad.

. Shred the shietding braid using poinied
Gbectsuch ity pin, and s t nto a

Tead. Carefuly i anly he ends fa hold
the wires o

& Carefully siip i of amingh of the
aton from the ceniet conductor ard tn

A Check the finished cablefor shorisor
Ieakag witha high-tesstance meter,

Saldet the inductor L1 and the damping resis
101 R, a8 showa in Figure 26-5. Salder one
end ofthe SILL cabl, being carstul not to
axerheat the transducer pins or the insulatian
Ofthe center conductor. Orerheating these
pins willru this part. 1 in doubt you must
perform usimple testof measuring 7 shor cir-
cuit 0 the metal s of the part 1o he
shortes pin. [ his resistance s bave 1 ohs,
vouhave trashed this part sod need 4 replace:
mert T nset n Figurs 20-5 supaest usi
meckanicalconnections such ascripling,
wire nuis, s 50 o,

Assembie a3 shown, Figure 26-6 shows an
sssembly using the parabelic rflector,
whereas Hure 267 shows o withaut.
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closing the contacts that nove will e an the adapter dizectly, nd steain relieves fhe poer
pain Tl gencrator o othes Gevice This sow Teads,which ean be danc wsing a clarap bush-
verifies the proper operatian of (he receiver i o ting & knor, Variy ths the ar-ield

coniroller beam spot i il condensed when using
collimator

Proceed t0set up the sysiem es autlined in

- Figures 125127, and (28 Stablze thelser,
Construction Steps for the detector, and al the mirrars. Use your awn
npenuity n hese sicps using avails bl maic-
Laser Beam Generator i and sy poible mountin poits o
components
Follow s s in onstructing of the aser beam
sersor
1. Mechsnicaly ssemble the s sction, s
shoun in Figure 12:, Yo may wire he 3ot
sorewn AR gy
= . =
| A |
L

Gl o g o st ¢
Shoulcerocess for LENS,

Blowup showing our LM series laser module in position
= “Tha otjective s 0 gat ne proper separsion disance betwee fhe tu enses 1o slow srspsr
vt i he g of e e 3k an o e 4 vl e

Lt s ol s ffed it TUBE vilhsmalO-ings a sosioi shims. LENE s s
pestionsd as Shown and iy be suentualy Sued n orce separaton S s vaied

34k, 100 ma wt adptor v

malin pie or s or spes
Sutaol comt

=2 i
MNote pelarity of cet e

Pl ar gty 2 e ens cnters
Seocashina  Assenibled collimator xcray showing laser and lens position

Faue 126 A

g e Lo i
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Chapter Four

Capacitr storage —

~ Projectie

Aceelraor ey dscharge pobe
P o
i Atempto eep discharga e
etloas Aot ta keop discrarg esds 5
Re410 o ang drect a posste o
miniize ey nouciance.
8 . 11510 grounded
T ivesue g
oy puser rom Chater
B T —— i

Figure -2 System et for mass acceleraior

o mke adjustments Use f12wire forall i3, Assemble the acceleraor a5 shown. Figures 4~
charge connections The capacilors shonwn are 3and 44 require mors fabricatng but wil Lol
32 microfurad (MFD) at 4.5 kiovalss (K+) and erate enespies up 0 2000 foules.Figuee 45 s
were used in our Iab, Other obiaingbie valucs. simpler but cannot exceed 100D oules wih
‘may be used, but we esnnot guaraniee full outbreaking up.

performance
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Table 231 Seedintne-dark project

e
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Table 181 Thinty-nch lightning bolt generator parts
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N Rols soloced fr N1 g
icnos 600 vl sen

when olage

10 may e 500K impot o e
e iion fovl i

e shope 21
e of i cycle

Wave shapo Q1
13 of aring ycle

Figre 22 Cired chesnuric

s

Wire i SCR using short picces of hus wires
For extensions thraugh e holes of the hoard
Attach the following leadk, s shown in
Figure 24

Three i
Stanas2

o
taNEL

Ome 2inch jomp between D2 and — of C5
Dauble-check the acearacy af the wiring and
the qualit of the solder joits Avoid wire
bridges. sharts, and close proxmiy 1o other
it componeats 12 wirs bridge is neces

et e of £20 (WR20) or comnected

Teads of 120 (WE20) comnected o

Diode D3 4 are necessary vhen using the
photofiash sleciolyc capaciors o keop the.
voltage from reversing, Urforiunalaly these
diodes also remove the repulsive enery of the
negalive roversing current from futher
acosleraling the projecte. Higher aualiy pulse.
discharge capacilors could ba used withoul the
diodes but would be larger and more costly

sary e some fnsulation oo the lsad to
avoid any potenial sharts

Fabrication

“To create the fabrcatian,fllow these steps:

T, Fabricate the chassi as shown in Figure 2.5
R sure 1 make a tia] B and eheek the sizes
Of the panel components hefors scrally mk.
ing hole. Kitswillusualy contain 1 preciled
picce that will mate o the included pars,
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Chapter Four

s

5

g

Note the cantal s shown in Figure 37 of
Chapter 3

Voliage controf switch RE/S2 should be set o
FCCW (OFF).

High soltae power switch §4should beset to
DOWN (OFF)

Charging owich S1 must b pressed 10 ativate
charging ation

Plug 010 115 voltallernating currens (VAC)
and tum on voltage conrol 0 verify that both
ight-eniing diodes (LEDS) will ativate:

e st amp LAT indiates the system i in
The green or yellow lrp LAZ connes on but
cxtinguishes in the charge cycle and comes on
whe the preset vallze Jovl is reached.
inclating the systen s resdy (o e

Set charge vollage conirol 102500 volts a5
kel on the pasel. Pl the urit inta 115
VAC and tusn on the High-volcage power
switch.

9

Depress the *charge swith (the green or yel-
Tow T mow goes off) and note the nereas.
g voliage on the panci volimeter reading
indicating the energy storsge cxpaciars ure
charging. Charge t0 the presetvoltage as in
stop . Note that fe lamp Luras on whes the
setlevel s seached. ndicating tral the sysiem
iready 1o re,

Note you may hypss the soltage control set-
tings by turning fallelclovise (CW) and man-
wally seting the charge voltage 1o the dosied.
value s indicated on e meter.

Depress the fire switeh and note the projecile
aceelerating up the flywey tuhe. Remove the
fyway stop pin end veriy the overhead clear-
e for higher valnges over 2,300 Repeat at
asetting of 300 s up 10410 volts Note
hat the system energy varies e the squar of
the increased voltsge. For example, projectile
Kinetic energy willnerease by 9 when voliage
increases from 101 t0 300,

a1
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Chapter Eighteen

(OANGER)|

suauold bt youion s yur o tordarstions | O
e - : FIGH
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CAUTION piease ress

scRENTO OUTAUT
TERUINAL

Faradsy shisd may be reaued.

¥EAVOFBRACEN ASHEMBLY Operat in shod 10-second el

PLVRGOD S ACRYLC TOF Keep lear f sensive sl scuipment
X 875" PV SPACERS AND &

D0 nctaperate s sxposive aimospher.
1142 THREADED 3745 ROD

Remove power pug before sening
—spcr

Vertist f zon becomss excesae.
oo utout o nestng o From Fig 183
he PUG spacers. Not
nocsssary o assomoly

o i carful selocon of ap .

P00 B5TT0)
s

Bowun of tap cipor
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Chapter Eleven

Th faser operates from a -volt battery pack and.
ncludes n adjustable collmator where he beam
spot cen b expuanded and conesged for extea Jong-
range applicatons. The sten i i [l compliaace
fora class 3 laser project and s uilt using casyto-
fabricate plasic parts.

Circuit Description

Figure 1.2 shows a key swich (S1) applying main
power 0 he circuit and staeting tver 1, intsdng.
the activation cycle The delay e o I is deter
mined by the fime constunt of R2 and C2 The LEDL
lightemiting diode (LED) indicator pow energives,
indicaing the sytem i escy o ir vi §2, Kesisr
RI controls the current to the LED Current t the
Taser module (LMT) i sent through transstor st
Q1 by comtrolling s buse current fom pin 3 o 11
throush resistr K3, You willnote that the bearn cor
frol pushbuton swich §2 s used o control he laser
output and can only apply power after the emission
delay cireui times out a1 pin 3 of I goes high,

Resistors RA and RSare slected 1 alow the
required current through th lser module, The 71
Lence diade maiatains 2 2valt el at the aser mod:
ule input comnections.

Figure 112 Laser model schenmaic:

Assembly Steps

“To begin the projec, follow these steps:

Identify all the parts nd pieces and verty
them it the bilof materials

Insertthe compunents,starting from ane end
f the perfarated crcut board, and follow the.
Tocations s in Figure 11-3, sing the indic
vidal holes s gides. Use he feads of the
actual componens as lhe connceiion runs.
These are indicated by the dashed nes. 1 is 4
‘o0 ided o tral-ft the laeger parts before
actually sarting o solde.

Alwags avold b wir bridses, messy solder
Joints and potential soldes shorts Chck for
old o ouse solder joinis Pay atteation o the
polarity of the cxpacitars with polacty sgns
ond al the semiconductors.

Cut,sirp, and i -l wire Ieads fo con-
nectng t0 81,2, ind the LED, Solder to
these components along CLLand LM1, a5
showain Figare 113 Note the poiariy of the
Jaser module. Red i positive. and black s nee-

Fubricae rear cap CAL from 3 1Y inch plsic
cap.Note the large hole for he S1 Key switch
‘and the small hole for the LED.
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Chapter Twelve

Fiaure 124

Figure 125

Board assembly showing external wiring

System showing setup with one mirror and intefacing o our PPG100
Pain fled system used a a owlabity deterrent

6o b EE
G G B s

g e
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Chapter Eight
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Fiaure 8.6 View of foil roning and pad focation

and adjust R0 fora period of 30 microsee
ol (usee) T setsthe high-fequency
rnge 1020k,

Obtain e protecton forthe next sieps.

4. emporarily comneet e four-ransduces
ssemblivs i paralel and con 16, Turn
R10a all COW tarn and ot a piercin.
shrill. snd uncomfortabl sarick. Adjust R10
CW i note the pich ncreasing 1o an spper
frecency imit.

5. Torn on R2 and note the frequency of the

Shrik periodically changing, Adjus and note
a sweeping serian varying from very slaw all.
the way 0 chisping svnd.

Testing Detector-Sensing
Circuit
To st the detcetor ireui, fllo thee e

1. Momentariy press S4 (RESET) and the it
St cown.Peess 55 (TEST) andthe waic
s on Repeat chis ation severel imes (0
verify proper opezation

With the unt in the reset mode. temporarily
Fernove the shorting plug from 12 and ncce
the vnit wming o,

3 Inthe seset mode, wmporarily shors 12 (0
eround and note the unt urning on,
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Chapter Twenty-Five

ot ue 9 e

W =

Figure 257 Spark switch seicp and layonu for dovw-freguiency coupling to antenna

quipment oreven s gas-dischurge frnp. The sconsti

cal spark energy can prodce sonic shocknave ol SOUTCES
high sound pressure at the focal lengi of the para-

ol antenm, High-vollage chargers translormers, capaciors gos-
il sotope doped spark switches MARX.
impule generators up ta 2 megavolt, and EMP gen-
eratons are sl avaable ot s annszinglcor.
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Figure 264 Final blowup and fobrication

Electrical Pretest

o a1 test on the system, oo thesesips:

1. Turm the canirols o "0fl " plug i the HS30
et and insert 0.t battery. Connect

mter set ta ead 100 millimperes across the
‘switch pins of K19 and quickly read & current

of around 20 milismperes, Remave the mater

and tun contral pot R19 0 he midway poiat.

Ous

@

S e st e
v o

Tt oo R o pre

Part s o 337 oo 045
S I

et ot b sty pt
o g g 8 12 A8 S
o ety o ch o4

Note a smool,rusbing sound in the headsels
Then twm on & computer or TV manitor, and
adjust the R12 control uniil you hear a clear
ton. Turn ofthe sound sowree and penty ru
o fingers ogether, noting o istinet sund.
Check the range of the controls for umvantcd
fecdbuck orspurios sgnils

The ot is now ready for inal assembly Note
the test puiats ind wave shapes shown in Fiz-
we262.
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Fiaure 275 fnal biowup

Note the wave shapes show n Tigure 27:2

for those who hase ascope.
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arain hose i the water container and
hat both hoses are secured fully submerged.

s

Conneet  variable DC voltage source capable
of several amps actoss C3, shown i Figure 5
.absersing polaric. Slowly urn up the volt-
age ol the pump saris to cireulte water
Allow i 10 continue 0 rua while Lapping nd
ippingthe laser head and radistor section,
purging out all the air bubbls.Let it run for
30 minutes and vty thit the syster is not
Teaking and there are no air hubbles. Note:
hat you may have to suck th ai on the e
several imes 0 get he pump 0 prime, Dis.
conace the DC supply.

Obtsin & variable voltsge transformer (s
variac and an olation transformer, and bal
lastthe input hrosgh a 60-vatt bulb), Figure
3 shaws  schrmatic of his very useful test
o system for line-powred eieuits Verify
swtches SW1 and SW2RI9 e in thei off
positon. Connect a dual-input scope o test.
point TP to measure the vollage and s cur
Fent probe at test point P2, Short the output
rmminals of secondary T snd temprarily
assemble L1 without upy aif gaps.

Verfy st laser tube s lectrically can-
nected with the rizht polarity and that the
pump i an see connected. Tuzn the key
switch on and sowly s up the variae noiing
e neon indicato lamp comes on with the
cooling far,

Rotate R19.10 an on posicion and ot that
the LED Jamp has 5t 105econd deay.

Note a wave shape,as shawn in Figure £3,a
IP1.Rotste R19 full clckvise (CW) and note
the increasing period. Adjust rimpot R10 for
& full period of 0 micoseconds (20 kl1z).
Note a very smal urrent st TP2.

Shutthe power down snd put  layer of
approximately 10 il (41 inch)-thick tupe or
an equivalent for the fitst i gap seting, a5
shown in Figure &5, Repeat this. increasing.
he it gap unil you e the current waveform
value s shown in TP2. You should have
pesk current sse 61TP2 0f 710 8 amps with
e 60-wat bulast i the Jine, This il
ineszase 1o around 10 amps with the ballst
removsd (shorted). Qur lsb units require
ap thickness o 03 inches,

5

Cantion:

Youare now ready fo activai the laser tube
obtaining ouput power. Secure he tube 104
onconductive surface snd verify the poser
s are the ight polariy imd are securely
attached o the pins Remove the shortng
lesd scross T outpur,

0 ot attempt 6 salder 0 these prs

s the fube will be destzoyed., Obina 3 ta dinch
piece o wood and place it securely 10 (0 17 inches

i front of the laser

uiput end Remove the

proteciive cotton swab and geaty clean the miseor

0.

.

Conneet  current merer thatcan aceurately
measare 10 miliamps and temporarly insert
tina series with the Iaser fube ground ead.

Tuen off ll switches and contrls Plug the
system nto the unballsted ine with an AC
ammetes. With the laser tube ointing at the
wornden farget nd your safcty plasscs o, e
on the key switeh, nating the neon L Fight-
g and the aa soming on.

Click an R19 and ot the LED lishting with
about & 5- 1o 1-second dolay I yon did your
Romeviork and Murphy's e e fenient, you
sould detcet  burning spot o the woodée:
carpet a5 you rorae the control clockoise
Adjust o5 milliamps as indicated an the
external current meter. The laser output
Should be buraing e wood with an simost
white-hot impact puiat. Note the pump run.
e und water ciseulating through he tuhe.
Measure 1o volts DC across the pump o
minals. Calibate the panel meter 0 midscale
for S millamps, givinga fullseale value of 10,
“The meter i caibrated by shunting wich
esistor We use  20-obim basic value and trim
it other lusger values to bring the meter
reading in the proper rane.

Verify all fanctons, s hubiles the excessive
heating of pats, potentil igh-voliage ek
down pointsand Ioase conneations and cor-

Finally assemble and abel everyihing, Study
the llowing notes.
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Fiaure 15 ans idenifcation

bricges shorts and sloss proximity fo chiee
circu compnents 1 2 wire brdge s peces.
Sayloer some insulstion onto the lead to
avoid ay potentil shorts,

. Fabricate  channelfrom & piece o Yivinch

Plastic material Add i 1o the assembly and
Secure a1 corners ing slicon rubber
adhesive You msy iso eacloss it n a sitable:
plastic o s shove in Figsres 1-8 19,
Tigute 1-10 shows the simpiified chanel
enclasure that does notincluce the meter M1

Electronic Gadgets for the Evil Genius s

qoaloxg A3tTaeabTiuUuy





images/00288.jpg
Billof Materials

1 K 14W BRILKCRED)

A o
S P ol
Lo

) 300 YA WORAHYEL
1189141250 et st cpaion
I —

3 @ o1 s 0y

s P e
i SPOT i
)y nascip

WY 20324 vy peckip i
PO (0 115" 5 g po o

Assembly board layout

it bt To point X in Figure 13-4
To test point
common
Fiaure 1310 Tost-tone circut

1. Obtain two video camera tripads and secur
the aser ansmiter o ane an he liser
ceiver 0 the ather, Use dusttape, hungee

cord. electrcal Lape. and your avn ing:

ouTPUL

Wiring Layout

Remave the rear cover ofthe iser receiver
andiustal 2 8-volt battery nto the cip.

Determine the target window Selectan easy
one that i nearly “normmal” and on the same
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Sacurs aminal bocks o
hasa using woo screns.

3 suggestd i
o ermina bock s damags occurs,
‘Spare bocks $TERIS s svaiabe

b

Test st or
assorving bast patems. N A

a7 T

Introducing ai rew BLAST ART™

Place @ piece of wite papsr near the target wite and rofe 1ho myriad of lastpatiems produced
You may experiment by piacing paper ai ciferant ocations snd distarces elaie o ho e, noing
he various effects of the olast_ This s an excellent form cf a new ar thst e aro nrorucing
called BLAST ART where an infnlo amecnt o weird and bizara bias paters a6

permanently embedosd onto many surface materals. VWires of diferent sizes and materels
may be cxperimented i furter, adding o the ofecls possible.

Fiaure 62 Eiplosion chamber scheme

5

Dspres e i nd e o et
o e vk i Tewie Special Notes
should vaporize with & bright flash and 2 loud. L2
et Gk Repen 4000
B e o s

o

yste energy varies 14 the squae of the increased
voltage, For exampl,enerey will ncr
the vollage i incresed Tram 00D 1o 3000, You may

9vhen
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hapter Twenty-One

T

c

dry hand may require a tghte seip whereas a
damp hand tequives only  light touch 1o

achiovs ullplasms giton.

Mechanical Rssembly
Steps

T begin the project assembly. ollow these st

1. Cuta29 e nch leagth of 1inch OD plastic
tube for the shroud. s showenin Figure 216
Eyer up and remave sharp edges from the
ends.A red transpazent wube greatly enbapees
e display when vsing red neon gas

2 Fabricate ous flexib spacer rings from &
sheet ofclear, flesibl inch vingl as shown
n Figurs 216, These spucers posiion the
‘e tube, NE26, nside the plasti shroud and
affe some shack protecron in i the units

are mishindled. The center holes should be &
S0 ftfo the neon with the outer diameter
proviling reasonable frition to the inner
wals of the shroud b, These spacer rings
should be positioned on the NE26 display
tube s shovn. Note that other marerils may
b used for s ar

5. Fabricate three adapter rings as shown in Fig-
e 216, The ouiside diameter must it snugly
into handle HALLA Linch hole must be n the
21 enter and i smugly around the shioud.
These are positioncd and ghued o the shrvul
tube, s shown in Figure 215,

4. Fabricate CAP2 wih a Linch center bole and.
positionit an the shroud asserbly 2 show i
Figare 215. 1 should abut closely 10 the for
ward adapter ring.

5. Fabricate bandle HA1 from a 10 nch lon:
picee of 1% x Y inch rgid,vall poisviny!
chlaride (PVC) or an cquivalent material.
Place two. sl i fnch holes s shown in
Figure 215 for cantact probe Jesds, Note tht

Fioure 216 Assembiy of divplay tabe, shrowd, and spacers
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Figure 28 Final assembly
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rteen

hi

v
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L

EXT10 extender lens assembly

e~

mzizz:@(\‘

Hmay b necessary o bim o |
eltade damearor roser o
enclosure tube f mai ssaembly ‘

[
{

Lenst —,

Lors retaner sides om0
EXTURE ana sacus s
Ramoe 1" conetsecton
Simitar i CAR: 1 Faws 510

- LENRETY

Figure 1343 uiender lens asembly

2 Obisina souree af signal such s the clocked
display ol hand caleulator or  similar
devies, Note the liquid crystal will ot wark
Poin the
display a a distance of L0 1o 15 fel. Do nol

st in the general dircction of the

e the EXTID lens ot thistime,

3 Allow for total darkness and atiempi 10
b a signal by panning the tripod. Adjust
the bias light control 121 for the best signat o
backeround neise. Note the difference in loy-
Tevelsignal detection in otal darkness wishout
the bias ight

4. Experiment with the EXT10 ens at onger
istances and appresiate the detection s
vy of s device, Note that lignmens may
bed

el due to  narron ek of view.

System Application, Safety,
and Legality

These fully working moxdules may he packaged hy the
builder into a compatible howsing that villllow
micro-mechanical adusiments, You can use a visible
ed laset module for short range desonsisation or
sighting and alignment purposes The ilbminatng,
laser ransmitter tustbe precisely in alignment with
the aptical zxisof the aser receiver and he mechni
el fine-tined via micsouneter head srews fo

LENRET! FRONTVIEW

eceive and process the seattered rellections The
laser scansmitte described in this project uses the
Kest-lome it hat greally simpiiies ough optical
algnment 10 Fr feld surface. Output of the laser
transmiter may b preset 10210 4 mlvas for lass
30 01 at 8 o 10 millsatts for lass 30.A collimator s
included tha gresely extends he patenial range of
thesysters. Optional e of the telephoto lens ceteo-
itted to the aptical receiver will gestly enhance dis
ance und pesformance The prebuilt modules sy b
Seton trpods o verify performancs integrity or for
demansiation purposes before being enclosed

The fasers used can be clss 310 class b visible
orinvisible Protestive eyeviear is postively required
i case yon look intthe dirt reflection. Using the
Sentiered reflection msde isless dangerous,

Gt permission of those prics you
ol Fxperimental demomsiratian of this
shouild nat pose  legal problem.nor shovld it be
sed for appliations it nvolving oral nteception

Setup Using Direct
Reflection

The direct reflection method requires the following
st
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y-Eight

t3

wen

=

Fioure 283 Deection ciruit schematic

These spacerscan be from a cat-up business
ard You should aemp to find  thckness
f 3 mils (103) anc confiem wilh vernic:
enliers. Tape the asembly together or vse
elastics O.sings.and s0 on. The finished induc
tor should sead approximately | milibenry
when measured on an inuctance capacitance.
bridge

Create the hessink bracket 151 from & 75

2 0625 aluminam piece. Fend i 90 degrees

i the middle and drill  hole or he

SWINUT serew il s shown st i

Figure 285

4. Aseanble the PCB s shown i Figure 2541,
ot the polarty o all the dicdes transstors,

integraced cirsuit,nd elctrolyic capaciors
ot the o wire fumps. Be carcful of the
Solder brdges e PCI fofl s thece can
s damage tocievit components At
approximately  inchs of witeleads 1 the
front and rear panel-mounted components
e Figures 254 and 285 Note that most
resistors are ertically movnted. Alvaps ve

st U inch lead between the body ofthe
component and the bl

Fperienced builders may use a piece o |
il 2id pecforated vector borrd, Use Figure
284 for patsIocation and the sehemic for
he connections. Certain eads of the actval
eomponents will be used or connecting points
and cireui s Do ot cut o rim thern at
s e ILis best Lo emporary fod the
Teads aver o scure e individust pacts from
fallng out of the baard holes. 1 you obsin &
PCB,you may omit this sep. Figure 26
showsthe ail layout.

Asseenble  sense bosrd from a piecs of 2
1 feinch ol Lineh geid perforaied board
per Figure 251

Insertthe compancats no the bourd holes s
shown, Ceriain leads e used for conmectng
ol amd i, runs Do not eut snything at
s e, Fold v the leads 0 secure the
parts i place

Please sead the folowing before daing any
soldering

288
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Figure 122 Desector und controller schematic

N 0 it i
Fiaure 123 blagafied vew sharving wie routing o e wsherside of he b
. Place the unitin  brightly it area and coa- LEDand hzzer should respand for a period
nect it 10: 12-volt power supply or wal of ime determined by the Re setding. Adjust
sdapier. ot the wit 0. ght source and R forreliable Uiggering and 6 for th
then phace your hand over the apesture. The desived response time, T relay 1o serivates
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Chapter Five

[EPR—

Nt

i

v Pe——
are ull discharged before touching any part of
g assembly. Alvays short ot the capacitor eimi-
nals sing the safety dischacge probe w50t are
ready 0 operate as s liminates any residual

stored enersy from accumalating.

Special Notes

The system s sa0wn was ested Wil 0 32 o,
Jerad (1), 4 kool (K3) apacitors i pasalel for
s totalenergy of 00~ joules The projeetle velocisy
s o than 20 vt e second (i) It s s

sested 1o us only one apacior for the sience pro
ectapprozen.

Serious experimenters shoad consider our HEPU
rperand adklitionsi enerey storage.

cxpacitons The gun secton must be becfed up or sny
st increase n eneres. Some suger
o following i stored encrgy s o exceed L0
Joules:

+ T entive ussembly must be placed inside a1
explosion sheld consistng of a haltinch of
L

+ Retaining washersshould be zeplaced with
multple wasters or 1 sleese all securely sol
dercd inplace

& The breceh e must he seved into s
ondary scevc o cqual wall thickness The
enize brceeh assembly i now inserted nto
steeltube or pipe for forther eiaforcemen.

= The mouning blacks should be reinforsed
with a inch angle of sheminum or seel

= e mounting base shouid b abricated from
aluminm or &
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High voltage ion generator retrofit

[

5 s s ot

R Rae ez g ops

Figure 163 Tesla plasma and o schermaic

out.Note that the size of the PC board is 31 -
5 Diinches and contains the sk sereening
that shows the positoning of the maunted
parts Note that the 01 tansistor must be
mounted o that it flsh withits mounting
surfuce ata right angle This sop is important
for proper hest sinking and mechanically st
by

3. U ou are building from u perforated board,
insort components starting i the lower loft
hand corner, Pay attention 1 the polariy of
the capacitors with polarity signs,a well as all
the semiconductors.

Route the leadsof the components s shown
and solder a you go,uting awsy Lwsed

wites. Attempl 10 use ertain leads a the vire
runs. Follow the dashee ines on the sssembly

drawing s these indica comnection runs on
she underside of the assembly bosrd.

4, Atich three Ginch #2220 lads s shown for
nput power (1L sd 2) and external ground
ng Atiach a shortpiece of bus wire for
arounding of the base section. Leads are
souted through the BUI bushing and arc
twicted in the fins assembly steps Attach
picees of bus wire 1o the oulput connections
{3 and Pa) and shape ther o ft around the
screws s shown,

Daube-check the accuracy of the wiring and
the quality of he solde joints Avoid wire
bridges.shorts and any close proxiity (o
ther cicuit components. 1 a wire bridge is
ecessary e some insulation anto the
e to avoid any potential shorts
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Retest using o Lo resistor and vty all the
canirols hefore actualy using the device. 10
4 good ides to attsch sitable connection cips
1o the input

s for battery termingls,

3. Commect the autput Teads 0 a suitable probe
scherme and stady the instructions section of
s plams

4. Place  igh-vlag warning label o the
enciosute fsee Figure 24-7)

Operation

Nour ish stunner s ntended or suves tagging 10d
fos The system
5 designed 10 opeate from & 12-voltbattery s
s 3 s ot maimu output, T it shock
iveuit proteeted and utlzes o ighly efficient
indicion charging and switching o obiin the high-
pork currents necessary for the i conductty
often found in brackish waters A power adjuste con-
trols the duraton of the pulse,therefors controllng.

populstion evaluarion of criain

Nt g s s o s 0 A

Figure 247 fully assembled wnii

h
it factory et at 25 pulses pes second. The i of
the pulkes “on” c0 o me s onrolled by he
power adjuster conirol, The auput voliage wilh &
s of S0 s s ver 300 vols s peak at acor
responding cureat of over Balf an amp, No o vl
e ises L igh valuo and open irei operation
must b wvoided, Five huodzed obms carrespond 104
warer resstance represen

pond found i southerm New |

carrent Dowing in the water, The pule repetiion

stypial fstovater
wnpslie.

Althese parametess, the power disspated into the
ater s around 25 walts und is effective up 0 10 feet
rom the bost.

The effetivencss of the system is dependest or,
the folloving:

« the target fish within the o

* Are the fish bottom duellers?

= e it siae, Lasger sh ane caser o st
thum the smalles ones.

+ The water temperature miy be toa cold. This
isimportant for praper aperatior.

HIGH
voLTAGE
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approach fo sience projects,a the sytem looks
mare homemad. I PCH only euies tha you
idenifytae particula part and insert it nto the
fespectve marked hols Sodermg i the greatly
simplicd.

Board Assembly Steps

o sssenbie theboard, (oo these steps

L. Lay out and idenuiy il te pects and pioces,
Verty the separate resistors with the pircs st
s they e colorcode (0 determine theie
value.Colors are indicated on the parts st

2. Fubricutea piece of 1k id peforated
board to a:sie of 7.2 X 2 inche. Lactte and
il bos s shown n Figurs 13, An opconal
PCBis avaiable rom Information Unimiec,

3. Fabricute the metal heatsink for O1 rom
picce of 063-inch aluminurn 15 * 15
fnches 5 shown i Tigure 14,

4. Assemble L1 as shown in Figure 14

5. 1you e buillng from a perforated board,
insert componentsstarting i the over les

band corner, s stown s Tigure 1-5 snd 16
Pay atention t the polait of the capacitors
with polariy signs and il semiconductars,
Route leads of components s shown and ol
deras o 20 cutting away used wires. Use
certa leads s he wire runsor use pioces of
the included £22 bus wire, Follos the dashed
Hines 0 the asserbly drswing as these indi
Cate connection rums e the undersice of the
assembiy bosed The hany dashe inesind.
cate he use o thicker #20 bus wice as his s &
Hih-eurrent dicuree path and cammon
sround connections See Figures 1-Ta nd 170
for 2 expunded vew.

Attach the externat leads s shown, Figure 16
Showsthe constrctin of the sty spark gap.
made from pieces of #20 bus wite This pre-
vents igh valtages rom damigin cireit
components when using ight or o load con-
ections The circi ot designed o operate
with contnusl dlchareing sad indicates
fauitar oo fight f a load i it cominvally
fires Sex Fgares 173 and 1-7b for an
expunled vew.

Double-sheck the aceuracy o the wiring and
he quality of the soder oinis. Avoid wire

Tt 22812, . Th s i A GO s
e T e T 0

e 15 i et s

Fiaure 13 Diiver board fabvication
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“The il section of the device can consistof

12- 10 3-inch kength of smll diamseter nevn or Construction Steps

another gas b, Ol one electrode i necessiry on

fniting umnecessary o igure 21-3shows the ol taces o Lhose wanting (o
1 s tube I centered i cear or olored. o theie own PCB.To hepin c
plstictube that serves fo protection rom breakage
i more cabanad il i+ I . Y
difusive, refrsctve, and difrative optcal propertics. s e

o value, This

nstrution, ollow hese

some parts may sameimes v

This view i holpul for those who wars o
design ther” own layot on avacior o .
porfostad cuitbosrd. Gamponent sacs

may be used for mas rouing aces it D
e eacs for e wider races "

oze3q

<
YL

Fiaure 213 ray view showing i eaces wnd pas

J]
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Fiaure 280 Prinied circs bourd (PCB) wiring s o

& Components e mounied both
horizontall and vertealy. Leave at least
ool an sch between the partand the
boand urface

b Verify the polarity of G2, 104, D12,
and D,

Use # good, peneil-ype sokdeing iron keep-
ing the tiptinnsd anl leaned. Use rosincore
Solder, Do nal averhent e solder foin s you
may damage a component. All he connee.
tios shosld be smooth snd shiny: Aveid

s solder

Wire s shown,using the dished fines s e
crsuit rus,

5. Atach the wire leads 0 the refated rom und
Fear panel companents as sho,
Comnest the ntorcoanesting lsads withthe

et board (se Fipare 28.4) for P2,
AUXI2V, and S, SHUTDOWN.

Note that mos: of these nterconneciing lsads
w1 approsimately 6 inches in enh,

7. Wire L2, L2B. RITA, und RITE 0 the rear
of ransducers DI tirouzh 4, show n
Figure 285 Note secuing the two-conuctor
spealier eads i dong via  smal alon clamp.

8 Chiee e wiring or accuracy, corret compo-
et the qualty ofthe sokde jons, shortcr-
it fil shorts o the circuit board.p
wires and debts

Final Assembly

“To compiete the assenioly follow these steps

sibricate the chassis from a piece o X 7 %
1Dinch alumimues. s show i Figare 25
B up | ineh ssetions for the rons anc.
e anels, Then b up f-nch flanges o
mount the cover vis foue sheel metal serevs.
(SW2). The location of most of the mounting
ol is ot criticalsnd may be “eyeballed.”

Electronic Gadgets

for the Evil Genius

289

0xd PT=Td

30ag-A3asd

uoTy

Iens t





images/00160.jpg
1. Bk s s comection pots 0 sl s 35 Shown s 1035181\ o g8

2.The P baar as shown s uses I soveral projocs and does 1ot U al 1o componsrs as nacate,

srarmuarse
auatera

A3VIA0 3MI

! ssamei ofth o assemby  shown i

[} hiough s g com Bullders may

Y} Component kade o dupest h o 18088
£ Fouess PCBumansiy

o

S
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Fiqure 26-2 Litasonic micraphane seheniaic

ference.is eetfied by diode D1 s inlegrated with
capacitor 5 This signa s in he sudifrequency
raneand is st you scrualy hea. T s uned by
control pot R12 i the oselltor section nd enibes
theselective g of Sertn Lrgel Irequencies
willin am aceptance windw of the tansducer TOL
hese resuling i frequencies s coupled fo vol
e control RI9 thraugh DC blocking cupasitor
€1, Capacitor C12 bypisses amy higher requencics
hat may leak thragh The arm of R10 feeds the
‘audio sigralinto headphione ampliier 1. The output
8 ohms and s capaciuee-coupled 10 the headsct
k1, You may s a sall spket i a quit loga
ion for group listening, Network R2LCS further
atenates any Rurther highes freguencics.

Puwer 012 s decoupled throngh resisior 20 and.
cspacitor C15 This providescicuit sabili, pesvent.
ing fecubuck aseilltions nd other uadesicable
effeets

Theoperating poins of 1A 1B, and 11C asz et
athe supply vlisge midpoiot
resistors R7 and R11, Resistors K3, K10,
compensate for offset currens

u

Construction Steps

T besin consiuctingthe desice. follow these steps:

1 Wity all the parss an picces and vsity
e i the ill o maserials.

Insert the components,stating from one <ol
of the perforated sicuit boaed,and follow the
Tocations shown in Figure 263, using the indi

Vil holes s s e b i cut 2,25 %
225 1. & it cireui bourd (PCE) s also
avidlable rom wirksmazing com

Use the ladk of the actual comsanents s he
conncstion runs which e indiciied b
s s 15 g e 0 L it the

larger pars b actually stadig tosoldec

Aliays sv0id bare wie bridges,messy solder
s potentin] solder sharts. Also check
orcold orlaose solde jonts

Pay attention t the polssity of the capcitors

Wil polariy signs and ol the semicon duc-
tors The postioning of the controlpots must
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Fiaure W01 Tueliecinch spark Tooscoil

Brief Theory

A Teslacoll i high-frequency resonant transformer
4 difers o comventionl tramformer i hat the
voltge and current relationships between th pri
‘mary winding and secondary winding ae independ-
ent ofthe winding turn’s ratios A working apparatus
bniclly comsss o a sesondary (LS1) and a pirsa
(LB il I obwions th the primary circut is
capaciance dominant and tunin the primary circit
it taps along the pricsary coil alters e frequency
aceordingly However, this relative fine-tuning o the
primary circuit 0 the sesondary i mandatory for
proper aperation. Force diiving the secondary col
will produce hotspots ind an interwinding breek:
o along with other negatis resulis

Introduction to Your Easy-
to-Build Tesla Coil

The dircuit sh

sicin Figure 142 shows  step-up
transformer producing 6,500 volts at

from the 115 AC line This voliage-corcent combina-
o can produce & paintul shock. The buldes must

A millamps

e adecquate caution,justas being around any e
115 VAC circi. When n doubt, consult someone
xperienced withthis cquipment. Safety rulesshould
e followed atal imes.

he device lso produces azone: therelore, se it
i a well-entilated area Do not use i or prolonged
periods oftime. Thiry seconds at any one time s
aample for any demonstration, Aveid
the spark gap and use ample protction.such a5

¢ exposure to
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Figure 246

Teomenic overal view.

Subassembly Pretest

o est o the desice allow these steps:

1 Turm pots RS t sl connerctock vise (COW),
R impot 0 midrange, and $1 o off (dorwn,
positian)

Conect 1010 25-watt, S0 oben testing
pover resistor 10 the watputJeads If yau have
1 scope. s supeested that you comeet it 10
the drain of O

5. Applya 12:velt DC o the input leads, and
w1 on (© the up positon. Adjust RS full
clockovise (CW) and note thatth nput -

Font does ot exceed 25 emps Adjus timpot
R 0 lmi s maxm o valve with RS a: full
(CW.Cleck for wave shapes s showin with RS
at Lull CW and COW. D not uperate inta the

oSt resitor for 109 lom, 2 Ehe resistor iy
averheat

4 Verity D4 LED lighting when $1 s cnergized.

Final Assembly

To complete the ssembly falow the steps

1 Cuti Hineh piece of 3inch OD shedle
APV tubing for he enclosurs (FN1).
Rework the 3vinch plastic end caps b sin-
piy poking two small s for the output
eads ECAPL). Cot ot the center of cip CAP?
o placing 5 onto  suitabk Farm an remove

e coater Wit an x-ucto knif vsine the wal
ol the form tube 55 gaide
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Fiaure 16:4

Mechaical wsseribly

Test and Function
Selection

Comeet #1210 14VDC souree of 1102 amps sl
st Dy Touching the output with the end of & fao-

1 lowing Study
the following data o decide the experiments o
‘wish o purse, The nit ean be operated from any
1210 14-volt battery pack that can suply a current

Te s important where noted,tht the unit e carth
wrounded
Ko, grounded abject. A wall adapter,when wsed,
will equire s separate grounding wire or proper
operation s the oucput cireuite s wsualy olated

aseparate prownding comnection (0

from the primasy g side.a thete i 10 third wire
rounding pin, The sreve of  receptacle lae can be

connection,as s noted on

used for thisex
dravings When wing o converter automatic &
g s ususly ia he thind prong o the pover plu,
which s the sane as the negative lead output (see
Figure 16-4). Expecimenting with jons 51l require
asembly of the magpifier retofi 2 shown in
Figure 16,10,

Experiments and
Applications Using Plasma

* Radiated power Eneryize u it without
any comacetions sce Figure 16-5).
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Alwas rermember o remove the otton before pors
ering

ar serions damage to the mirror il result

Purging the Cooling System

Ity he necessary to purge ot the air babhiss rom
the conling sysem from fime 10 time. Do not alow
Tange s bubbles o form,as the mictars may ot be
adequately canled due 1o thescai pockes.

Operating Time

“The sysiem may be el on indenitely. providing
here s no excessive heating of e electronies and
e coolng sysean adecuately keeps the lser 1Ube
ambient o below.

Increasing Power Output

“The systen s showa operating at  tube curient of S
millimps, el in around 10 (0 15 wads of out-
Pt You may lusther decrsase he o gap n L1 (0
i e b corrnt vl up 10 milmps This
will esult i p 020 witts bt may oxerhent the
clectronies if et on for an exiended period.

General-Purpose Test Fixture
for Line-Powered Circuits

A wniversa

st e schematic s showen i the
ot g s Figara STk Brbure e sbrongly
Fecommended for the sericas hobhyis or uildcr
constructing i powered ircuiry. Not only doss i
provide some electical sfety, bt i o o help

prevent caustphic comporent burnouts die (o
prototype and project wiring errors Oue lshs e
eralofthese fivtures ranging i ine currents of
amps 1 115 VAC fo 100 amps 3 phisc, a1 220 VAC

The sugeested unt for most profects up to 300
Watt s 0 civain an sofaton transformer and a
variasgood forup 103 amaps Wire as shown using

18 wite und observe e ord polariy elative 0 the

ot side- You can o monitor ine urrent by con.
necting i seies it he ot lead 1o the output,

The carth-grounding wire i
from an input cord to 1 outpu 1

cty connected

=y

caso ground of thefixture. The output ead i alsa in
s with a lightbulh socket with a shortng sieh,

This seheme llows you 0 et the masins short
ieait Faltcurrent by hallst wattage election
Once s determined tha the circui s resonably
functiona, the bllast s shorted aut by Use swilh,

Table 81 Handhels burning CO laser parts

et 4 O Descrpion

® S ———
R 2 i3dhm el gl
i It s et
o PR —
[t
GO 2 B m ek el
e —
o P AT ——
e [ —
o2 2 N
rer P s wie i showa

Heus 85, APCLINE.
THERMOT 2 ol themo el o 01 s 02
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Chapter Twenty

Comection iz metoto
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el i it okl
oo 7
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TR [ crm |

o
- a high vacuum and
Ouputom e st can e sy e

oo, i o ruomo v wemoany oo | il mplode violertly
Tow ontana oy if broken

g

Ittt tas o st oy vocs R
o ey oy
0 suppot L 014 s i //

i et s o s bt \k

Operation
1Pl an ppro. 618" ece ol 13 e of g Gl TSI e,
3 Flac 32 o an ot . 5 6t ran

5 Vet popr paraton ofpowet sl 5 shows
4 Ganec up oo rouading a1 8 oste Gar o Fae oo T il sl i oo o
5 Cornbel ool 1683 Coppe o lay e exon o o o

& Rt v ool ICCV, ot o poer st

3 ot power cotl 1l Y 0 e i S 1 206 . k<o of e s esereing

o,

i b et st o i
T ooretates v copac e et produced by oty of i condoctve abpcs. The i
eency CUToN Now WA o S s P T 1o Aot e

Hold s tuoroscnt e e 10 r o € ghing! T demontcaes e il s
s iz s s s s eeesingscenc et

14y ot S 0 v e 12 AL TP, XTSI Wi AT
o can e Sime st OIS

At powe ool e o masu iy e  oak 1 e
O e oo i s o6 il You chck o ho o Supy A

Fioure 203 Pl ormad jor sy
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Negative lon Information

Inthe last o decades,a me

contioversy s
volved pertiaing tothe beselicaleffctsof these:
minute cectrical partcles As with any device that
appears et peaple i a heneticialsense, there.
are those who sensatianalize and exaggerare hese
claims s a cure for allalments and s Such peaple
manfacture and ket these devices under flse
pretenmes and comequently ive the products i bad
name. Tre Food and Drug Administation nowsieps
in o these laims and the product, long ity
enefical

cets, goes down the tobes.

Peaple are afected by negative ons from the
property o these parcicles o nerease fhe a1 of
actviy by il (whose property B 10 keep the rz-
et s from foreign objects) s eshancing oxy-
ke and inceeasing the flow of micous, Tiis
property
which sows dewn his activy of the il Hay fover
anl bronchial asthava vietons e prearly relived by
these parices. Burns and surgery patients are
eelieved of puin and el fstor. Tiredness lethary,
i geera eeling of tigus are replced by s
sense of wellbeing end renevved enerpy: Negative
foms destroy baetcria aad purty the i with couniey
i feshuess They cheer people up by decreasing the
serotonin content of the bl As an be seen i
countiess artels and technical wifngs negaive fors
1. benettfo man and bisenvisonment.

Negative fons aceur naturally from staie clecric-
. crtain inds of wind, eterfals crosing

listion, acicactivity,and ultaviole radistion.

tralzes the e lects o cgarette smoking,

Posiiv fons are aso produced (rom some of the pre-
vious phenormena nd usualy neutralize cich oher
satistcl occurene, However,

bjects i devices v temdency
o ncutralize the acgative fons thus leaving an sbun-
e uf pusitive o, which ereate staggishness snd.
st of the opposie physiological effecrs of s ega-
tive countergat,

One method of producing negativ ions i obtain-
o v souree il in et i ions elec-
trons), Alpha and garam rsisions from this sourcs
procuce positive sonsthat are nestralized elstrical
e resultng negtive fonsare electrestatially
dirested ta the ouput exitof the device and are fr-

ther dispersed by the action ofa fun (this method has
recently come nder atack by the Bureau of Radio-
aical Heallh aad Welfare) or the use of i or
other tadionctive salts This approach appears 1o be
the most hizordos ons acserding t the product
consumer safely people

A mare aceepred method s o place  small afl of
sainless steel wol asthe fon crnter at the ousput
terminal of  ncgative high-voltage DC power supoly.
he hair ik property of the stainles st
allows ons o be produced atrelaively low voltge
et with reduced ozome cutput. lonsare produced by
he Ieakage of the partices charging ir moleculss in
the immedise vicintyof the seel wool eniter The
it should bs opesated below 15 Ky a5 00 much
vollage can produce substantal mounts of zone
bt can mask the benefcial etfcts of the incressed
ioms obtaincd.

ol

Special Notes

e om emittr plays an important functon in the
proper opesion of this uni for he particular appl
cation It s suggested that you use  smalsharp,
Stainless steel necdle for starters.

The average current i bout SUD micraamps .
can be considered constant for mostloads It hares
bjects of an elctrical capaciancs (C) toa voltage by
the following formua: ¥ = v, where  cquals the
fime i seconds and ¢ quals (e capacitor of the
object i Farads The average bunsan body ususly
equates out 1010 0 picafarads (1), Objecs o a
g capacity could mathematically b charged up o
angerus energy smounts f theg wore well nsolted
Comsequenly this must e taken i consideration

Hers's an example. An object of a capaciey cqual
0,001 mid,insulted up 10 250 volts, would
charge up o near tis value in approsimately s of o
Second Ths should equate 0t 0 2 joules and can
result i a painful clectic shock. s anyonc nows
e s e across ncharged capacitor.

Anintsresting phenomenon is thit a uan bady
ona dry ey can accumulate  sufficent charge (0
case a neon or lorescent lump 1o ish recsemaly
il is made with 1 groundect
abject

hen contac
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4. Connectthe input o the power comverter and
midsection of the muliplier sction 10 the
25megohum loud resistor Conaect csclo
seape o drain pin of Q1 and set it @ read 100
volts with & sweep L of § microseconds
{usees)

5. Apply pover and quicky adjust R (o the
wave shape shovin n Figure 22.2. The spark
gap v nterritently and should be
respacsd just 1o the pintof riggerin Tris is
usully botwsen 2310 30 K

6. Rotate RI0 counseelackonise (COW) and the
inpat current smotbly drops alsacst Lo ero.
his control vies the i of off (0 o e
i el camirols he systern eurrent (@ the

16 you have aceess o' high-sollage probe meter,
such a5 Btk HY4 it will be possble (o measurs
e direct ontpu, noing 200 30 Ky scross he 2

e load sesistor, This equates 0 over 30 atss You
will e u smooth change in outputas RID i sared.

Ak note that the ouiput voltage indicates on
hallthe output vlue and is ao heavily loaded by
the losd resistor along withthe estof the system. I

ctual wsage i th intended fon and charge aun. the
mput eurrent will he adjustcd low by the seting of
RI0 s excessve power s not necessary,

Ao da ot iy llow  hasd spask s
harge a ireit damage can cecur

Mechanical Assembly

To put he rest of the devies together, follow hese
sie:
1. Creste the main enclosure (EN1) from a 15-

‘nch sction of 2 ineh schedule 40 PVC -
ing. a5 sa0wm n Figure 22.8.Note the 2
sinch dlarancé holes accessing the rotsiing
serew o LUGH that ars necessary o secure
the emitierselection and passage of te leads
tothe HAL handie section. Yo may wani to
usea pice of 2 Vi inch OD clear plasic b
i with 1 2.nch 1D for this picee o5 alows
viewing of the ciruit nnsrd and can he.
mpressive i yous asserbly s neat and.
ordrly

Wessesees:

Figure 228 X-ray view o cirwdt innards
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Figure 14-2  Clreuit schematic

safey glsses orshickling, s dangerous ulissviolet
g s enitid

“The it when constructed, a0 develop voltages
up toand n excess of 250,000 vls. (This s the DC.
value of voltage that would be necessary 10 produee
e arc engihs bt able i s Tesa oil macll )
0 will cause  gas discharge lemp,such s reular
owschold uorescent limp, o glow up 10 distance
of sexeral feet from the unit, The bigh-valtage ovtput
ol terminal can acusly be touched with a pece of
mctal held securly n the demonsirator’ hard cre-
ating quite & comversation piece.

Circuit Theory

The devie, i shown n Figure 14.3,consss of a sec-
ondary coil LSL comtsining sppraximarely SO0 tras
wound on  polyvins! hioride (PVC) form 13 inches.
Tong, This ol possesses an inheret sesonnt fre-

queney detcemined by s inductance and capaciy
slly around SODILe A primary cireut consisting
ofa drve coil (L) nd # capuitor (C1) ace impulse
drives by aspark £3p (SGAP1). This primary circuit
Should o bsve & resumantfroquency cqual 1o st
of the secondary coil for maximum pesformance: It i
possble o “foroe drive” the secundiry eoll with
fewer resulis The output voltage of te device s
dependent on he rato of @ between these (w0 <ol

“Th primary ol s an adjustable tap that allows
o fine-tuning, I should be noted that t does not
ol mauch i Lhe way of added eapacitance (o the
secondary o str it resonanos point. Even i
nthe output terminal will eguie 4 readjustanent of
e,

Transtormer T1 supplies he necessar high volt-
g s e 6,500 VAC a1 20 milliamperes (A
largercaacty ransforme will produce more outpit
bt may stes the other iscu components) This
valtage charges the primary resonasig “Lank” capac-
Hor (CI) o vollage where  fires the spark gap

Electronic Gadgets
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discharge requires a ballsting networ o control tbe
discharge current rom resching desiruive |
“This ballsing network could be  resstanes o resc-
tive impedance.The ballting vllage s 4 ignfiant
proportin of the ctual aperating love required to
provie the dischirze stabiy,

Resitive ballst s very “losy”
a5 large resstors would he required. disipating many
wats of vased energy. by using reactive bllisting
(L1 very e emergy i wisted s the now reactive
cursent i simply switched back and frth from mag:
et o clectrc The seactise curzentstill mus be
switchid by O1 and Q:conseguently LLmustbe
caretuly determined

The now blasted output across 1 s volte hat
s ipled € over 22 aosols () by mulipler
diodes (D20 10 125) and capaciors (€210.€25),
Resistons (K21 and K22) fecd  parasiie muliplicr
comssting of iodes (D210 129) and capcitors
(26 10.C29), This secion provides the added igai
tion volige to trigger the lser ube 0 the on sat.
Once the dischire current s susained, D26 to D29
are il forward biased anl he fniton section is
automaticaly disabled. The anode o th laser ube is
Shows with stabilzing resisors (RZ3 0 R2S) .
helps o prevent dischirge e,

i cumbersome

Figue 81

Tabricaion of piver module enclovire |

The cutiode of the laser Wbe s returned through
meer (1) anging shunt resistons (R20)
intended to pravice 1 millamps o ful-

e defe-

Assembly Steps

T begin the assemby, ollow these steps

1. Fabvicate the main enclosure, 3 showa in Fig
ure 4. We used 063 black Lexan (polyes.
bonste) as it can be casiy formed in a leal
rakemetal hending machine. Note that anly
overalldimensions are shown,as o should
sis it ] the components in lace hefore
iling the holes You could use 033 alu-
st n place of the Lexan, providing
proper atention i paid o the igh-volla
nsulting points.

2. Assembe the power supply circuit bosrd a5
shown i Tigure 8.5 The project uses an il
able printed circut bourd (PC) svailable
from sewwwamizing] com. More experienced.
uilders ey want ¢ I out their PCB or use
vector board. You are, however, utioned (o
abserve the darkened lines a the schermatic

Vi
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Figure 1644 CHKI dhoke protection coils

e wire i spark gap assembly is o shown i
Vigure 1513, Nois the mountiag of C3 via o
eavy tie wraps.

Testing Steps

18 o Tive i congested srea, close 0 am sirpart,or
nea computers and other sensiive eloctronic equip-
et will b necessary 1o test 0 system within a
Faraday cage (FARL.Itis absostrongly advised t0
Test S system n an area with wooden floors as dan-
round currents esulting from secidental

these steps

L Carefuly position the secundlry coil bottom
bricked over the centor crew and rotate uatil
i secures in plice.

ot St s o
el g 1o

s s0ER oD
Sl amase corgve

i
T

ety the arect wiring, he proper cearance.
of high-voltage points.and « proper grouadiny,
10 the GRIPI T round plat,

et the twospark gaps to about ¥ of un inch,

4. Comeetthe tplead to the outermost pic
‘mary turn.You will note that the flxible p
mary tap lead i used a5 Cll tm of the
primicy winding asd adds another turn
depending on the posiion vf the i connee
om, Thisis important, s the sysiem may not
oropecly tne wilh hs loroidal erminsl vith-
ottt

Connect s meter 1031 ur short (ot necessary
fora basicsetup)

6. Atich ataraid of another siilar terminal
ot that a et bors il sufficsin  pinch.
Serew 0n 0 the op secondiry bracket and
secure with a it

7. Vo smay use 42 1o Hnch serew s an output
terminalif not wsing the forail. Attach and

Electronic Gadgets
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Chapter Five

oo

Figure 52 Barrel and breech phig fabricasion

and breeeh plug o allow for leacanee af the

exploding wire,as shown n Figare 34

e clearance s tou tight, i will be diicuc
breech plug without

fainert he b
breaking the wirc.

It the clesrance s too loose, improper contct
will sccur on the exploding wire. Drill a it at
time to establh the proper iting action.

Sollderthe brsss cetaining washers ot cerain
poiats s shown, o sllow fhe propr gauging.
of the basrel and brcech plug inscriion depits
o the breech fube.

Fabricate projeties from Vineh pieces of s
inch plsti,polycarbomate,or wooden dovels
Round off theend o give it a bullt ke
shape, ereating s streamlined effect The fnat
assembled un should look ke Figure 5.4 i
casily it ogether for the eloading of he
exploding e and projectile You will noce
the metal barrelandl brcesh plug a1 also he
e electrodes connected o the explodi

5. Create a lah proto st shown n Tigures .

s

s e

‘wire vis a sandiching action. The highpos
red carrent pube is now sppled 1o these
ctrolles,generating an explosiv. hated
plasma vapor hal produces a pressure wase,
which foces the projectile out of he harr

and 56,1 llows casy disasssrably and pro.
vides paitive elecrical contact 0 the gun
rode ends. You may have xour own ideas
101his approach, bul the objecive must b the
same good electicalcontact easy disssen

bl and reloadiog

For a smallediameter breceh plug, use the

Tollowing substeps n abricating:

a Preciselyocate the hoks and center
punch,

b Dilla e inch plot bole using a drll ress

Espand the hole a e inal radius wing.
successvely lager Uil

. Drlla i hoe or s spring elctrode.
Sheet metal serev.

8
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i projeet enables o 0 Tisten 0. orld of sound
het ew people even know exists The it i builtin
g coniguration wil the barrel ousing the lec-
tronics. A ear panel contansthe onioff volune, the
g conizl pot and the headphose jack. The front
oFthe unit cantains the directons eceiving trans
ocer The hundle Houses the bateries

The additon of an optcns paratlc eflestor
catly entianees the deviee's performanee providing.
superhigh gain and dircetvity

Applications

e o the most iteresting sources of high e
queney sound s e manyspecies of insects envting
i g and waring calk, On s ypical summer
it one car spend ours lstening o bats and oher
sicang -« A whols new world of natural
Sound i the user Many man ade sounds also
pey sounds casily detested
camplesare s fllows, et these

crerat high-fe

only seprsent sl faction of the poteniial
sources of high-requeneysounds:
« Leaking goses und rushing i
- W from sprinklers or feaks.
* Corona leakage, sparking devices or Hhtning.
+ Fires and chenical scactions
+ Animls welking in wer grassor in the brush
cambe heard axer a considerable distance.
s i am excllent id for untersor eackers,
o for just Finding pets a:night
o Computer mositors TV sers, high frequency
aseilaors mechanical wear earings, fatle

detection often developing in antomiles,
Plasic hags and rartling change

A escelien: demonsiration of s ulrasanic
ierophone would inelve Dopplersills where
motion toward the souce produces e in frs
quency and otion avey from it dos the opposits
Doppler it s when an olserver moving toward
asouree of sound experiences an incrcasing fre-
quency Thisis casy o viualize whea une reslizes
het sound propagates . longiudinal wae at a rl

tvely comstant velociy: A5 the obserser moves
treard th dirceton of the souad source, e inter
<epts more waves it a shorter period of e, thus
eiing a sound that seers 0 be shorter i wave-
Teagth o higher in reguency:

A fun game both for ehildeen snd s s to hide
sl st oselstor and atemp 15 have yau oppo-

locate

itin 8 minimal amont

Circuit Description

A wlrasonie ransduser mike (D) picks up g
frequency sounds and converts them o clctrical sig-
il v e picsoelctic eflect (ses Vigure 26:2).
Inductor LI tunes the inherent capaciy of the s
ducer o4 window Fsqueney centcring around 25
Kz i parslel, equisalent resonant cicuitpro-
duces a high impedance ignal souce that s coupled
Vo feli-effec ransstor (FET) Q1 amplifie throngh
capasior €2 Resisor K1 and eapacitor C1 dscouple
the s voltage tche

shisling i importan, s (s seeton i prone (o
o fecdnek, and extrancoussignsl senstoity

in.Layout and input ks

The utput of 01 i taken scross the i ressor
R2 und i cupucitancs coupled o amplier 1A, i
58110 50 by the Faio of resistons (R&RA),

The output of (1A is AC coupled 1o the combins-
Vion mixesfamplter L1 through capacitor 4. The.
output of uscllator 1€ coupled o he it by

immick” capacior, CM.Ths i short Tead from
pin 8 o 1CL and i wisted with a sinila lead rom
pin’2 of 1B (1t s suggested 0 cheek performnce.
without his gimick ) The oscilltur nows enerates
requency that s mixed with the pickectup signas
“The resultat i two sl e b the som and
the other the difercnce

Capacitor €7 and esistor R form a filer et
work attenuating the higher-frequency component of
the mixed frequencies while llowing the ower frc
quency o pass by a ctor of 2 decibels (4h) The
o freques

the oscllator frequency and the actul signal fe-
quency This i sl 0 3 speshetzrodyne ofeet.
‘The high frequency is cbsiously bypassed by ilter CT
1 The itered sl bring the composie -

s resuls are the differeace between
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Figure 311 Fars fabrication skex

purposes, s showa in Figare 13-12.The bat-
tery can smply be heldin place with suitable
elastic or a0 O ring as shawn. Create the coli
mator asshovn ia Figuce 13-13

0. Check all the wirn and the nteesity of the

solder points, Check for slder bridges and.
Shorts on the assembly cireit boarc.

Unit |s Ready for Pretest

Totest the unit out, 4w these sieps:

Thirteen

Comneet s headset 1011 wnd i in 1 S-volt.
batiery or canneet 10 5 suitable DC beneh
supply. Preset R21 FCCW, Click on R22/S1

Nerity the filier operstion (which s nat neces-
sary unless ciresit problems are encountred)
by inserting a vrable sine wasesignil
throngh an sitenvator netwark across O1
Presct the signal generacor frequency (o |
Kbz and tumn wp the fevel unula L-vol peake
o peak signal s measred via s senpe con

ted acrose 11, Slowly vary the signsl
frequency and note the output esponse. The
signal should sart (o roll off a1 00 117 with 3
KHz peaking in the ceates of th
T atery current shoukd el
marely 1 0 20 miliamsperes with the head-
phonss connecied, detecting  noimal signsl

o andadvance w2 hum s heardn e hese. FINA1 ASSEMBIY
Q phones Back olf to a comfortable listening
Ie) el Mot the hum i frons the 60 Ho fighting,  The il steps ar s olows
S0 2 Obtan s cacultorwith clocked iplayane 1  ENLLCALand CAP2, s shown n
a point unit 1o pick up the display emissions. ure 1311,
o Nole s lou tone ncating signal ickun.
(8]
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Flaure 164 Tesa plasnas ancion seneraior

164 Electronic Gadgets for the Evil Genius





images/00275.jpg
Chapter Ten

@

P10 Eovgrares optoa e g

P S Tromare By

slon, and far-eld collimation wheze the beam spot opties st 300 meterswill b approinately 4
etfect il be redued by the collmstng power of e Stcendimeter diameter spot. Wit 10 collmor,
ystem. As a exanple, the beam diameter vithout the diametar will e reduced to S centieters
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e and serves s an electrode or chargiog the

remaining thin gas mixturs. The solage spplied 10
the capis ta poteatial of 10 to 20 thousan volcs and
i 1 igh frequene of spprovimtely 25 kHy. The
capacive efectof the thin s causes oot 1o
low,ccaring the plasima discharges One may visual-
e the v in the [ollowing manner: A capacior s
formmed by the conductive gas nsde the container
fomming ane plat, the glas emvelope heing the insi-
lating diclctric and the outer air sering 2 the other
plate Any conducing object rought near the con.
tainer o only enhances his effect nd appears to
A the pasa e o the point of contact,

e vacuum willvary g with the physical
parametersaf the containe and can be adjusted 1o
enhance the type o discharpe desired. A pressure
Where the plasraa discharges are most defined may be
crical Incresses wall create s broken, wispy eflect,
wheress & further decrese willbrosden the discharge
and evertually form stiations s & seiesof weid.
orange disks Any weird effectsare pessble rom
changing pressore powe frequenciesand soltage,

“The effcs af where the conduction of s peals

in pressure i know s the Townserd o
i hectmes an mpartant et n the design of
sncunam systems where medivm- t High-voltages are
encountozed.The deviee s deseribed docs Rot use
s e tharsthe existing amosphene raelied
Iy evacuntion, Ot her colons and effects are limiess
‘when the buflder chooses o charze the it with
other gases or contbinatans of pressures

Project Description

The deseribed desice i ntencd for diplay pur-
poses.novelly decorations, nd special eects, s well
s ecueational sein e projeet demonsizuting
plasma that is controled ceetrically and magncti-
caly Specisl materias trested by a coniraled plasma
beam can asa b realzed,

Plasma i often considered to b the fourthsate
o matter, It consitsofatoms it axe fomized and

demonsirates peculia efeut unlike the other three
forms of matter

Columns ofpinkish and purplish plasma are
attacted 1o exiemal influcnoss such s ingers and.
otber objects when placed on or ncar the display con
tainer. These colums of plsma ght span the entice
Lemgth ofthe display cortaine, danciog and withing
with  tormado-ike cffce. Bl of plasaa end fngers
anc created and controled by simply touching the
‘ontainer. This effet cannof be effecivel ar jusi
bl desceibed in words and ean only be sppreciated
when actually observed.

he devics s low powered.high reguency and
high soltags, producing the necessary parametrs for
abaining the desrihed plasma effect This penerator
ilzes convenional lectrifed cieuity. consstng of
‘atrunsitor switching the Ferrie core of & high-volt
g resonant transCommer (inilac ATV Tyback)
Fower for the transistors € obtained from a simple
step-down transforsner and rectter combinaton.

RAssembly Instructions

“This projectwill equies  properly working Tesla
driver as described in Chapter 17,

Obiina 1-gallon pieklejr o the equivalent with
brass o tieplated meral cap for the display con-
ainer, s showa in Figures 202 0 203 The display
container musthase 1 prosision for depressuriing
and then being persmanently ssaled. Again. this metsl
Sover of a pskle far malkes an excellent shoice
because apiece of copper capillary can be direcly
sobdered t i, forming & gaod, vicwum tight seal and
allowing piaching of for sealing. Should the display.
contuner require sepumping. Lhe pinchedcopilry
iy e asily reapened o reconnection o the vac

“The display continer may be mounted on 1 suit
able stan
bl & water cooler. Reler to e fgures for sl
wserbly and purmp dove instructions

bat howses the generatos bepeath, resem

210
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Figure 119 Auachini and conneciing of the conona ion eniitet wire

top ofthe vertieal support struss ran a lengeh
Of A-gage, 28 millimter corona wire around
all three vertcalstruts nd connect it 10 the
0. gwge power supply wire 1o be connected
0the power supply. Make sure o faop the
Wi around each of the verteal struts st loast
once 10 cusure dhat they tay n plice, ind
when vou come back 1o the firs vertical siut,
e the wire ff s tha the corona wire uns
sraund the eatir frame of the ifter.

1500 have corrctly folowed the steps, you
Should sve a e protorype dentiea o e one
shown in Figare 120 Lse the Testing Gruice docu-
ment 0 asist you it festin the iler and use the
Troubleshooting document i yo encounier prob-
s whiletstng,

Notes
Attshing he coroni e can b dcut 0 hod n

place o the vertial struts,especially ecouse the
wire s s i, Ome methd s t se  liny dabof hot

e 0 keep the wire in piace at cach post, thersby
reeing your hands 1o wE3p the e around the et
post.

Another way to holdthe wir i place s 0 wap .
around the 30-gauge powerlead wire and then wrap
the 1 of the 3 gavge e urownd the verticalsrut.
Using this method you e itach both wizes to cael.
other and the vertieal post t the same time. Ensure
hat the p ofthe 30-gange wire s completcly
siripped f enamelhefore srappin the corona wire
sround it

Tethering Setup

“To complete the necessars ttherng (s Tigure L-
21 follow these steps:

L. Attach ethers  the ier, Using common
Dausehold thread,attach three tie-down
theads o the fifer,ane it cach corner o the
Jite e ina doubie knot around the verical
balsasiratat the point where the st meets
he ol sirt waspped around the lfer. Cut

Electronic Gadgets
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Trimpot 104 vsed t st the masirnum e charging
time range of RS Rexitar K6 ind capacitor €3
decouple the cperaing voliage (V) totimer 1 from
the mein 12VIC, LED D, alon with the current-
it esito, ncicate whon paveer switch S1 s on

Note that cerain eadsof the actual compo-
nents willbe used for conectin points and
ireut tuns, Du ot cut ortrim them at his
ime. I best 1o temporariy fld the leads
e o secure the ndividu parts fros fallng,

Construction Steps

utof the board hales fo no,

Rework the T4 transformer as show i Fig-
e 244,

5. Pt th rame asembly (FRAME) togethr.
s ot Fiare 245 Yo sy want
o beginassrmbly.Illw these s T hecompnsts bsfore sty b
Lay out and identify all parts and pieces. saling
chcking e i h s . Note s & Mouatthe components e rame s shows
i sy sncimes vary vl i i 4.6, wing TYEL viaps (o secure
Thi i ccptabe e ll components e 110 iR he mowning o Q. g o
0 percent olrant s b o, ud and lonstew. T e capuctor 1 s
Sttt oumted ehind the assembly eard i e
inche ot i a1 X A ecto board o sde SIS o i
Note that it is & goad idex 10 duplicate the PHARE
phcementof the peforated oles s shown n . Preconeetal e ads s shown s Figure
Fities 6. imd 2. 0 ke plasient 244 Note ht th wie nended o npuc
ol thecomponents de il 0 ha s o utpt s s 304 et n g, The
iy helongeror horor
Assmtle i bont b iy e (ST

components 1o the board holes.Proceed
from riht et atterpring to obiain the lay-
outas shown. Dasted fines indicate conace-
o runs on the underside of the board.

bridse shorss, o sokder s the corteet-
s ofthe campanents, and the pusition s
arientation of semiconduetors and capiciors

30sloxg zswiop Pue Hutuunisg Ysrtjg

[ ————

Fiaure 203 Fars layout and wirig ofassemily bourd

Electronic Gadgets for the Evil Genius 249





images/00268.jpg
Aspecal cicuit consisting of LEDI provides &
Tt bies 1o phototsamisis O1. his s especialy use-
i o gt sgnalcondition when viewing the
seatered sefection mode o operton. Resistor biss
ing Q1 crestes bothersome noise. imitng the full
performarce of tse system Trimpot R21 controls the
smisson output of LEDI and
adjusted i inal esting for optmum el

be carctuly

Construction Steps

Tobuild

lser rcelver follaw these sicps

L Loy outand identiy al the parts and pcces

it the parts it
Hion o the resisiors, Capacitors are casily

fcd by markings with lernaive volue
eodes i parertheses Asssmbiy i shown on a
PCE with  foil Layont, a5 shown in this data.
Construction may be on a vector board iy~
autis ollowed,

e the color dentiics

it the resist o s shown in Figore 15
Start with REand progress il al the esis-
tors are mounted. Solder and clip off the

s leads. L s important (0 aveid solder
ridges. shorts and eold solder jonts. Figure
131 shives the e trsces on the underside of
the PCR for those wanting tetch their oo,

Repeat with capasicors,obsersing the polcity
OFC1LCHCA, CT.and Cl4

4

s o=

Insert 1L and 12 ot the positon marks,
Insern Qf phototransisior Note the polerey as
shown ia Figuse 137

fnsert B2 R22,and 1, Solderin place.
Conneet the CL1 batiery . Note the ol

ended leads and dedicated st reict hoes
i the OB

Faricate the baffle plate (BAF1).us shawa in
Figure 13-11, 1his picce i sec 0 view the
position of the eflected laser o focused ihe
s ered by the extender lens. L s nces-
sary © positian hi light ota e ens of the
‘photatransistor, The it should be small
naughto slids into the enclosurs tube with
out abstructos, Dell o smal holes for the
leads of LEDI and eenter the hole for the
Photatzansisor, Inert the LED] leads,
observing the polariy thiough the holes and
solder i place, Note the leads inust e s ony.
s possibl. Position LEDI aff 1o
ive o the Q1 phototramsistor o the emission
signal can obliqusty besecn et docs ool
Dlaek outany signs slong (he optical ais
Position it s shown in Figure 13-12 and
Secure i o 1he PCD with an RTV adhesive
an squivalent

e rela-

Create SPCRI from o 11
plastie,cardbosed,or any sitable resource,

This picee & sandwiched etween the bitlery
and the bottom of the PC bosd for isalating

 2ineh pisce uf

Figure 1310 Assembly hoord ayous ol wices
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Chapter Ten

This elatively low cost ki, shown n Figare 10-
Shows bow to build s lser gun that can project a
dotover several miles. Someone looking toward the
Iaser would se it s the brightest biect o the hor
o fram distances oftens of miles The project s
otenged for beginners who may have more

ol than electrical sl The enclosure and fabrice-
tiam are eadily avaible from mest hard
butit il require some work wing fils,sas drills
andother smal

ok Expeet 0 spend about
70, an Rat includes the aser madule
This project i intended for e Tuser expe
whardesires 0 add a simple opticalsystem that
eld focusiog, b

lows for far calimation, or

O

laser eecironic asenily

i expanding The kit contains 4l the crucal parts,
including a working 3 1o Smilliwatt, 630 nsocier
(o) rec lser module,

Comstrueron parts such s tubing, harlcs brack:
ets,and hardvare a bl at your

Tocal hardware sore. Ou suggested b approsh s
o acquire some telescopic tbing of il or plasic

ot combinatian o boih, and fabicate the laser and
lense holders from a steble sied plastic od o the
equivalent The center holes of the holders must be o<

o the opica sysiem integrity
will e ety degraded.

he arp or Handle i fbricared from a -inch-
thick picce of finished pi
fullyremovedfor the hattry holder and pusbution
switch. Pessage holes forthe power lescs are drilkd
asshownin
mate) shoctis forsed with a lange at 2 90-
degtee bend thatis
switch. This cover i serewied o the wooden handle

bt has  secion care

pure 102, A cloar icee of ean (poly-

rface for mouning the

and s meat appesrance f done with care and pre-
cison. A contoured shape may be sbri

e Lo e curvatare of e tube
ure 103 for assembly

See Tig

il
“The operation of the lasercan be used wihout any.
ofthe aptics providing asimila perform;
vighes-quality lase pointer e addiion of the lens
syt allows far field ocusing,cose-sange expan
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This ol ifunstionsloectrical projec s very sitable
a5 the eviee s powcred by 1 12
vect curment (VIXC) batiery or a low-voliage
wall adapler ransiormer (sea Figure 16-1).Many
mteresing acion and display experimens arc shows

wiring and soldering with some base echirrical

Mostp adily avilible Those thl sre
spec, e it bour (PCT), may
be obained throwgh wany amaing o, Expeet to

Spend $25 10§50 to complete the projeet s shown
project,

o 161 autlnes the parts needed for |

Experiments and
Applications Using Plasma

Circuit Theory

Figure 162 showstransistor Q1 comneetet s free
runping flyback osellator with a resonant frequency
determined by expacior X and the ot ircui pri-
mary inductance (1) of transformer 1. The

inductance of T must b high s i i where the
inductive
cuent oo s up s a funcion of i = ET(L.

Ener

energy i tored when Q1 i biased on, The

sl toW = L2,

it operaton commences when 12VDCis
applcd and resistor R2 biases Q1 om,nd
o flows through the primary of T, inducing  high
ol
Taintaingd by the base of Q1 being conrolled by the
dback voli e rom the feedbuck winding on T1

0 the sscondary winding, Osciltion s

he foedback curent s it by resistor R2
Capacitor CX aids in spesing up the tumolf i of
QL Resistor I3 and capactor €5 forma ier o prc

went selfncllation at the resonant frequenicy of the
secondary o T

Construction

Yo i (e peoject, follow thece steps

Ly out and identity al the parts and pioces.
erily thern with the

the resistors s they hase a color code t0
notzd on the

s it and separate

determine thir calue Colors
parts st

2. Obgsin the svalable PCH as shown in Fiure
16-3 o tabriate  picce of perforated circuit
board (perf) to match the PCB (PC) ss hid
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Chapter Three

6 500-v01 root means squared (RNIS), 20-millmpere.
curent timited transformer. The ayout shon should
e followed s chsely s pessible. & higher-capacity
ansformer an be used with an obvions change in
lagoutsze. A suggestion’s (o connect in paallel up
1o oz of the previons tansformers, obiniing 50
milliamperes of charging current. A front pasel i
used for mounting a volage meter and ol contruls A
ey switch subsituted for $4 recommended when
being used round unuthorized perone,

The canstruction steps are o follows:

L Uyou purchased a ki, lay out and identty all
s and pieces.

Cuta picco of Lineh grid perforated circuit

board 625 % 425 inches.

3 Insertthe components as shown i Fgure 33
and soldes usiog he leads o the componeats

where necessury for the connection s The

dushed line shovws the wing routing and the
connecions undernzath the board. Avcid
bars wire bridges and potential shors Also
avoid cold soderfoints s these will suely be
‘problem, Soldee joints should be shiny and
ol but o plobby.

Wire the following to the asscmbly board as
shown i Tigure 33

T the chassis ground, § nches of #1

vinyl

ToTEL 4 inches of 20 Ky high-voltage vire
To RIS resiton,  nches of #13 vingl wire

o anodes of D3 und D4, 2incoes of 118 vyl
wire ciruitground)

1513 12VAC (2), 8 inches of #22 vinyl vire

To M1 meter (2), inches of 422 viayl wire

ety all wiring components;and the orfenta
tion of al the diodes semconductors and

Fiaue 33 Pulser assebiy boari
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Figure 288 il asvmbly

wsod i combination and ae cusi
ol by the user T
detecion of u roken Lip wire or contact ol res-
sure or actunting swich and u asive vl
pulke abtsined from other detecton cquipment sudh

ontpanclcon
e ks enuble the

asthose

e inthe Informston Unlimied catio,
he position o the transducers should b set 1o

it as much energy 1 possile 0 he points of

ntrusion o sscess They con be directed 10 any targel

arca orbe ncividually placed for muliple ffocts

The poser it should e plcertwhere (e user
san roset the device and preset the contres o maxi
um effct, Figure 20 shows e connictions o the
ear punl.

A Word of Caution

Ultrsonic ¢ a sy ares in many respects when an
applcation involves the ool of aninol o coen &

B D™

deterrent o unsuthorized intrsion. 1 s abvays best
Ko consull it o, municipel and state L hefore
s this device o protee sour home o propey
Remembe tat many stat laws lean more tonand
the rightofthe eriminal rather than the victim.

General Information on
Ultrasonics

Nomerous requests ave been made forinformation

o the el of these devices on peaple

None ofthesedevices have the abilfty tsop .
person with the same effct as & gun, lub,of mors
comventional weapon. Theg wll howerer, produse e,
extrcmly uncomforsabl,riating, and somctimes
ol et in mast people. Not everyone il expe-
ence this effct o the sume degrse, As stated yours.

e are mues more affeted Uran older men e
e consically sensitive The ange of e
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Figure 1392 dutena view of inards

(7]

- S0 view =3

Pl s TV e equivlet v
oo B4 1 et )
St ety poston bl

hecEsSHOLE - INTERNAL ASSEBLY fom Fgcs 189 (
Mg [
s 8 4

SUDFS NTO T AREA

- ¢

. i
fEema

/

P2 fom i 1241 —/

AP fum Figr 131 —

Assembie as shown in Fi

positioning of CAP1, This keeps BAF in Laser Receiver Is Ready for
alignment, Final Testing
Vo concue e il et follo these i

L Atach the it o 0 video tripod viathe 20
threaded hole
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Chapter Twenty-Two

Circuit Operation

‘Yourion ray gun require a high DC voltage at 8 very
ow current. The driver pover supply.as shows in
Figure 22-2, generates aver 600 micrccaulormls (600
icro-amps per scenna). This amount i lrge
ber ofons and i suficient to indce shacks i 1 dis
tance, charge abjects,and perforn a host of bizaree
slectrial experiments Even thoug the current s
o cmproper contactcan sesul in a harmlessyet
painfulshock,

“The outpst voltage of the drver s obained using,
 Cockerull Walton voltage multipier with 4 1010
sapesof muliplicaion. This method of btaiing
igh volages was use n th frst o smashr ush-
ering i the nuclear age. The multiplier section
requires ahigh-voltage frequency source or inpat
supplicd by teansformer T4, producing 6 10 8 K ot
approsimately 30 k. You will note hat this raps.
fommer s proprietary design owned by Information
Ulmited. The part i small nd Tighteight or he.
power prodced.

The primary sinding of T s curcent driven
through induetor LI and s switched ot the desired
requency by fed-offect ransisior (FET) switch OL
Capacitor C6i resonated with the primary of T and
zero-volisge switches when the frequency s properly
adjusted. (1his mode of operaton s very szl o
lass F operation.) The timing of the drive pulss to
Qi thelor ertcal to obain optimum operation

The drive pulses are generated by a 555 timer cir-
it (1) connested as an sstable mliibrator with o
epetition ate detetmined by the seting of trimpat
(R1) e valae i capitor (C2) 11 i
now tamed on and off by a second fimer. 2. This
tiner operates ata fixed frequency of LU0 Hz but fas
s adjustable “duty yele” ruto of on 10 o fime)
derermined by the setting of control pot R10.11 is
oW ated an and ofwith this contralled puls. pro-
siding i austment of vetpuL power.

Fven thousgh the cupuc s short ceuit proseetcd
apainsta contnoous overload,constant hard discharg-
gl the oupu can cause damage and must b -
fted. A pule eupront rsisor, 7, hlps 0 protectthe
et rom these potential damaging current sk

Figure 222 lon ray gun schemaic
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+ Ty emoning he corona wire rom he liter
and rewrapoing it with  ne piece of wite
sretchia inmly hetween posts. (Remember
it the posts are halsa and cannot take much
suess)

Problem 12: The Foil Skirt
Flutters During Liftoff and
Causes Thrust Problems
A resonable ot of i skt s may

cur during testing du o lestrosare oesesshow

 amonnt may cause theus piob-
lems

« Unplug the high-caltage supply and wai for

the high-veltage charse ta dissipate.

+ Ty stuightening the corona wire by band.
Lt ined up Feasonably steaight bove
e fo sk,

+ iy sing sl dbs of superglec o o the
bottam ofthe sirt n plsce 00 he boltom of
the verical bals support truls He aware tat
eight s ceitcal and superghus may add 0o
much weight i1 i vied cxcossiv

Problem 13: The Lifter Hisses
but Just Will Not Lift Off

I yonrve gone dhroush this entire troubleshooting
docun

ot sl ot Townd out et the prodlem
it could be that your it is st 00 1

ways 0 corret weight probleans include the follow-
o

. Some

« Staving excess balsa from the frame

+ Trmming aluminum £l off the lfer (tim
s sround the bottom to remove the

+ Supporting the high-voltage and geound wires
off the fest urface 1 reduce wire weight

* Ensuring tht you used the correct geuge of
stainles steel corona wire

+ Shortening the overall ength of he hih
sz and ground wires 1 seduce clocatical

+ Ensuring thit you've wsed bulss wood and not
basswood 1o canstrat the lfer basswvood
ook dlnost dentical but has a smoother con
sistency and more almond-like color and tex-
ture)

+ Fasuring that you haver’t uscy heavy-duty
sl f0 for the ofl sirl

Author's Note: General
Troubleshooting Guidelines

Hire are some extr thoughts on troubleshonting
that ot rely ft wellin any of the previouscate-
v but may asit you durin esting:

s, there neccls 0 he  capacitance between
e corons wire snd the ol skit Ifsharp.
edges e present or i these elements e st
00 lose then too much charge transfer wil
cctr and capacianee wil e ost This s the
i reason wh the foil s flded over the o
ofthe Horizontal bt support st 0 reduce
sharp edges and increase capaciance. This i
alsowhy seversl centime et of distaiee aceur

eteen the coroms wire and the ol skit. This
o recuses the charge ransfer nd inereases
capacince

+ Sccond.the charee transfr between (e
corons wire and the ol kil needs 1 oecur
Torthe Bieleld Brown ofeet to work properly
Ithe coron wir is ton heavily shielded due
o the wire’s enamel costin, e chisge rans-
Serwill nok occur. Sl i he discance
between he corona wire and the fil sirt s
o0 grt, th charge transier will ot aceur
Plesse note that the chirge tanséer seems 0
be reqired only when the deviee i tesced i
an smosphers. ecause the iler design s
Deen sussessfully ested in @ vacuum nvican
ment,

+ Mk sure your ter welgh as itk as o
bl The required weight appears 0 he about
26 grams maximum, although tsat i not set

20 Electronic Gadgets
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Fabricate two pleces of 5" plywood for boih lop and bottom sections
Note 25" holes placed on 525 centers ffom outside edges.

O

Certer hole for L1
grounding point

You may also bore out 3 125" deep secion
for nesting of the 825" PVC spacers. This
step shovid be cone pror 6 crling the 25
through holes as shown on nset Figuro 18-11

Fiaure 185 Fabrication af bouh the 0p wid bottom pieces BASTOP and BASBOT

Screw o the center hole of the top bracket 10, Separete the test contact from the point

Chapter Eighteen

froms the bortarn. Note that masiimum output
il require the 4p fead now being moved
mwards several tuens D nat allow discharges
10 occur from the actual (op winding 25 you
may esuse burning of he PVC coil form.

5. Place agrounded contaet approsimately 5
inches from the tarminal and sceure it in
place

9. Quickly plug the unit n and note & discharge

eccurtingat the test cont, 1 ol echeck
the system,

where the spark i eratic and connect the tap
1o the ext inner winding on [ P1. Reapply
power.

Repeal the presioussteps in1an atiempi 1o
find the cxact point on the primary tap for
maximum output. Slightly open the spark paps
aad repeat, Note that discharges ino open ait
will be considerably longer than thase from
poin 10 point. You may fune o this effect it
the unit s for display purposes.
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Chapter Eight

Fiaure 83 Buning oser schermutic

s ecsssary for Bureus: of Radio ane Healh (BRH)
compliance. High voliage s naw controlet by this
et 23 1C2 supplies power o axcilatar IC1The €2
o provides he high instonc of curren: fr the
output pulss and st be physically close 0 1C1,
“These drive pules e off and on the main meial
e feld ffecsransistor (MOSTET) switches (Q1
£nd Q2).The switching frequency is detesmined by
e tme consiant of the passer antrol pot (R19) and
thetiming cxpactor (C3). A trimpot (RL0) adiusts
the range fmits of RIS, The switchig ircu s i .
il bridge confipuration whers the MOSFET con-
nected 101he positive end (= rai) mus be driven
with it source pin referenced a¢ 15 ol above the
common end ( rai). This s accomplished by bizsing
‘abootstrap capscitar (C4) through the lfa-fos
diode (DS) providing the correet DC evel 10 ully
control 01 Resstors (R6 and R7) eliminate the
high-frequency parasitic oscllation occuring ss &
resall of rpidly sviehing the capaciive load of the

MOSFET gates, Emission indication i by LEDI
‘which lights up once Q1.2 arts Switehing power 1o
thelaser tube. Capacilor CL3 limits the current flow

The transton fime of the switched pules seross
1 and Q2 i slowed down by 2 network consisting of
upacitor C7 und resistor RS, The resulin time con-
stant s the vt st rte of voltape charge thac
could cause a premature actvation at the wrong
ewitching MOSFET. ceating a xtastrophic fault
‘made, Capacitars CS and 6 provide a voltage mid
ol and produse the necessary storage energy 10
maintain the voltuge lvel of the individual s

Transformer T increases the 150-volt merage
pulscsfed 0 the primary winding 107,500 vols
serossthe secondiary winding, Another winding of
only severs s supplies the 12 volts required for
he cooling fan. This current b recciied by diode D34
and fles capacitor C53,

ou il note hat he ot load forthe pover
sugply i g discharge heing the s tube. A s
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T ineresing elctronic project cnables you to
clealy hear  workd ofsounds beyand

of huran

ures i also audble Simple events e a ca.

e O

it summer nigh. e sonds hat cun b heard e

remakable s ats fosmall insts 1 perform

cacophr v rehestra t s b,

s directiona microphone cusily

s bighfeeney sound, The
dditon of s parabolic reflector futher enhances the
performance of i project. apect @ spend $3010

S50 for this rewarding cftor

Fiaure 261 Ciasonie microphone wih parabatic refiecor
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Use Caution Around
Sensitive Electronic
Equipment

This fscinatog visual and audible dispay project

rever fails o atractatenion as fery bols of g
ning jump into the open e The proje, when prop-

ey builtand tuned, will generate same 1-inch spark

discharges (s Fgure L4-1), Operation s doue lror:
a sandar
outlet and requires caution i assembling and opera-
tion. The 1
Jiamps and i not comsidered lthal but can provide &
sy shock and bum bt he vietim il remember,
“The system output, while quite spectacular can b,
contacted by iy holding a metal object and b
fog it near the output srminal. You will xperie
very mild

Expect o spend around $110 for this very reward.
ing project Asembly is more mechanical than elec
rialand wil sequire basi kil n he use of kand
toolsThe winding of the secondary col may requize

e 115 vals-allemnaing currens (VAC)

ansturmer secondiry cutput 523 i

buidin
applyn the e wire windings.

mple i Fiture o sllow Wi [ox

Tesla Coil

ATesl ol s e of the most fascinating clectrical
isply devics o secin operation: Jrge unit cun
prodce continuous spark exceeding the height ol
the coll. Electric ischarges thatsimulate lghtoing
o il

o crscks of e louder than  ifle

<hot.These sparks.a well o< being very impressive
and attention eeting.can also can produce bzarre
effcts i most common mater
may cxplode into spliters o be made 0 glow with
a eeri,ecdish ight rom within, Insulting mater
als seern o be useles agains his eneray Lights ener
sire witho

s For example, woad

wires.nd sparks and coronan the for
of . Elmo’s e oceur withi prosimity of the
dev

High-energy electrc and magneti felds en
derclctronic equipm;
with sanch

seless Phenomens not
A bigh volta
ety become appareat i the orm of many weird
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Figure 287 S board ayout and wiring

4 Sillin the reset . temporarily canneet
Swvoltlevel 0.1 and nore the it urning on.

Special Notes

The zamsdueers sed i tis o
and comsequently are any tmes more,
the dlectuvmagnese ype Several operationsl curves.
and charts e avalable nd i

ended for thase who
may wanc o modify o aptimive he exising circuitry

73 oo s o o s o
Sl o i

fora particular range of Irequencies,bea spread,

ond placement.

Application and Setup

Vour phaser property ganed ssten s capable of
operating intvo modes. Mode 1isa a fequency
Kiown to produce paranois, navses, daricotaton,
and many other physiologiea ffects Mode 2 enables
om0 s thesystem s o audible alur o eghien
ot ntrades orwarn the wser Both cnodes can be
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Chapter Sixteen

£
= o
O =
INFORMATION
UNLIMITED
wrcs
REVA e

29 9L ool

Sam

e b e

Figure 163 Assembiy board showing part identfication

Pretest

To test the circuit o, emporarly snd quickly .
nect a 12 VDCsoures of Lam o the nput power.
eads and note @ current draw of around 3 (0.5

amps Touch the output lead with am insulated metsl

ool snd note a small e of s o inches. Do ot
operate for mare han seversl seconds s O1 will
overheat because ¢ cequites mounting o the base
section lor heatsinking, You miay wani 0 verfy he
‘wave shaps on the collcior of Q1. usng a scops. [
Should resemble that shows in Figure 16-

Mechanical Rssembly

Assernbling (e pasts i done by ollowing these
seps

1. Fabricate the buse section, BASE, rom 13 5

3 065 alumimum plate and dril o hole 1o
‘mount the heat sink of Q1,4 small hols for

SW2 10 mount the B bracket, and a “inch

clearaace hole for the BUI bushing, Tr

verything before sctualy diling, Fold down
the comner sections of the base o form the
legs a shown i Figure 16-4,

2. Fabricae the bracket BKI from a pece of

formable plastic thatis 3 X 1 % X 063 inches.
Foll & inch lip or mounting (o the base:
Scetion. Note the clearance hols for SW2.
Position s shown, abutting o the rear of the
assembly board. This will provide  stable
mounting seherme,

3 Finally,assemble as shown in Figare 16-4,

Secure the assembly board o the bracket
sing a plasti te wrap. Ground the base sec
under W2

tiam with  short picce of bus
and attach the wire to the P21ine on the

board

4 Fabricat tho shroud tube from a piece of

clear 10- % 1¥-inch OD plastic tobing This
picce lips over the sssernbly and provides
enclosure protection while llowing visiilty
ofthe crcuity. This i an absious asset when
making o science project presentation, Note
‘ouwill have 1o file slos or prooves at the
ottom 10 alow aiflow and to clear screv
w2

166
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Dished inss shaw possible rouing of ap Jad whor used wih ptionsl ool farminal T 1 & rough
ustment of tap setng and wil require 0sioring to A Maxmum aulo, 1l cags hovever sufice
52 taring point and should produce some mpress v siramers no open . You il nots th routng of
i 1apload s 11 1o diocton as e prmary winding and actualy acds a . Going he ol way woul:
eftctiely emove 2 urm. The rouling 2nd postioring shown wil vary dapendant on assermtly.

Figure 1810 Assembly of primary coil
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Vou can use a clear orcolored piece for this 2. Glue the pulse coil asseanbly ollowed by the
part. Fabricate holes for'T2 and T3, abserving. ssembly board. Mount the controls ind dress
the proper aligament wit the phued plate the wire leads for  neat-appearing assembly
assembly as in the priorsep. Fabricae the

remaining Holes o switches, pover leods,snd
trimpot acesss hols,

Verfy the operation iad preset conteols for
the desird spark disply and eyeic timing.

Table 151 Tesla 2-nch spark coll parts
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Chapter Eighteen

[

Figure 1843
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Chapter Twenty-Five

Exploding Wire Disruption
Suwitch (High-Power, High-
Frequency Pulse)

s s whers thesored energy i th circu indue
ance i eleased as an explosion of electromagnetic
energy at broadband proportions The seleascd
eneray is @ function o LI where Lis the curren rise
in thespark gap switch s the moment the wire
explores g Lis the inductance, The-accsal power
Tost i thespark switch s bt Fracton of that it
tedinthe explosion af the wire,

Selecton af the wire sz must take o considera
tion the. cicuit parametersfor the proper
iming o the optimum relese of energy We experi-
mented with a L-millimetes (004irch) o Smilime-
o (412 inch) diameter of brass and aluminum wire
bout S0 centimetess n lngth The e i attached
Ty  sandiwichingaction betwen o flt brass s

s shown. Noie hat a Jonger wire will 0 10 pro-
e more of s magnede pule wherens  shorter will
procuce mors of an eleetric puis.

RFCI Radio Frequency
Choke

Thiscompon i necsssary to keep the fustcurrent
pulssse solated from the charger malplicr dodes
that could be avalancherd by the rapid dvih The sug:
sested value s around 2 mh with 3 U tessiry ol
“The assembly can be  single-Jayer close wound
Winding of 150 tums for the 2 s secton, Wind hree
s spacec over 1 inehfor the 3 U sectio, Use

S magmet wire o a | 1 12-inch PVC plastic
b

Rl Resistor

Intended s sty precaution,tis resitor provides
i impedance should a sort veearin e output

sage of the current driver. Use approsimately 30 to

00K it s 160 v

Charger

The eharger fo the sstem ean he any curcent
fimitod source with an open-circuit voltage in excess
of 5K The charging current ate will etermine the
amount of e necessary o seach  iring leveland
need ot b that fst for this experimentl systeen. A
singl charging ey prociuces spproximately S0
Joules per shof and recuires reloading o th wire for
an exploding distupter sitch, A 2 millampece cur-
rentsource will chatge the 5 mid capacitor 10 S0 Ky
in approsimately § seconds This i showe mathemai
cally by 1 = ewi(3)(10c — (S  10.00.002)This
e s more ha ample and there is o adsantage (0
 highercurreat system s you ase plansing 10 o
& multipl discharse systens using a spark pap-deiven

Fadistor or wire-dspensing cheme.

The fun supply deseribed in Chapler | can supply
nopen-cireuit voltag of S Ky by casily adding four
more capacitrs and high-valtage dodes o the muli
plicesection, Everyahing sl can remain the sae.

Assembly

Our b pier s shown constructed using mareris
and parts avlable from any hardware sore. The
struceure uses a combination o iineh schedule 40
PVC i for the pillrs and atfaced end caps [or
e retaines (e Fgure 354) Pusiions are made
from womconductive mateial o structural integrity
for the application. We used Yiinch, clear cryfic
ple sock, Figure 25-3 shows the seherme we used 10
tach these soctions ta the flat-faced cad ps The
secions aresecured by diling clearance boles ud
plistic e weaps keep them together PVC cement is
obviousl stronger but provents disasserhlyusless
o destroy the support structurs.

Ihe pillar and cap assemblies are attached (0 the
pasttion plates usig Linch 120 hols and s A
cradle ssembly abricaed from wood or pastic
secures the capacitor C1 tothe botton partion, This
sehemne stabilzes the bottom of the capacior

The metal phte sections eviend the erminal cor-
nections o the capacior, These attach 1o the eri
als connecting 10 the exploding wire cavitysection

262
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hapter Thirteen

c

should clearly and loudly hear the fest tone
signal when pointing the lser receiver in the
direetion of the seattered.

Laser Receiver

Ihis section shows haw o consiruetthe lectra-opti
cul recever capable of detectng and reproducing the
modulated nforsation placed on optical beams of
ser light eoerag 1t ako enables yan ta listen 10 ang
varging. pesiodic source of light such s calealator
displays TV sets normal ighting the lght produced.
from a fte ghtning nfrared souroes, and of cousse
tentiomlly modulated bearms for voie or ather
analog communicasions I unetions 1 an excellent
detcator for his aser steniog project by detecting
e vibrations an a windnw or other smilr surface.
whe lluminated hy ase light These sigeals are:
clarly reproduced via a speaker o headset.

The device is housed i 3 round PVC enclosure
s casly mounted to a camera tripod when ussd.

forsensitive postioning applicatians. he gain con
ol power ewitch und headphone jacks are movnted
o the e of the enelosure. A pistol grip configurs-

on i sugacstcd fo poining end lstening to random

Circuit Theory

Figure 3-8 shows the output from asensicve photo-
transistor (O1) amplified by  low noise ampliier
(11D) t0 & i of 50.The outputi pass-band ftered
oy voice fiker HLAIC a1 decibel rllol ponts
betscen 500 and 2,00 Fi. This provides masimars
performance al most voice requencies The lered
utput i further ampified 0 sable level b 1C2 for
‘eadsets o a small speaker The 1 eck s connected
o allonsindividual volume controls hen wsing high
pertormancs headsets (HS30). System gain s con-
il vin apot and switch combination (R223S1), 1
controls batery (B1) power b0 the cireit.A network
onsisting of resisios (12 s 13) provides the nce
essary midpoi bising for IIABCD.

L

Fiaure 138 Ol recelver assormbly hoard
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The explosion of wires o objects by the rapid dis
charge of high electricl arrents produ
interesting pheromens, The ohsious udibl snd
visual display i o the ol objeetive, and i cocs
find usc . partof special efects and

Hions The detonstion afa wire o 4 maderate

pyrotechnic

can exceed thousands of meters pr second, produ

can provide a blast

high explosive: The detonation velocity

ing bigh s
the malty
elctromagnetc

miceopsrtites and switching igh cur-

ents R ———

P genesstion and loctro

ineties The project may b sl

up o serous
rescarch v

0 Obious neretse n high volage
handling and ballsce hsards. This projeet equies

the husdling of high setage.high-
Comstruction requies a working igh-cnergy
pulker s described in Chipies 3, High Fneray
Pulsralong with the wsermbiy of fosion
ehamber. s shawain Fipare .

market These values may b alesed witkin s in

order 0 use aailable capacitors 1

Sorage expacitons urrently avalk surplic

the builder may

e o hand. It an be hzedous and requirs
This prejec ean uncton as.n excel-
demonsization shen perfarm

awiliied adul personne.Sufety

worn by the operato

Theory of Operation

Anenerassior

cupactor i charged from a pro-
sramarabie contrled crrent source o & eleeted
high voltage This
gerecdspark gap. discharsing al he stcred

ot i o switched by atig

dvaporizing  wire. A shock wavc i procced
by the apid oxidization o th obyoet. This pro}

suitable for i

Spu i properly supervsed with quaifid pcsorne

Setup and Operation

the prosect.follow these steps

Assemble the explosion chamber. a3 Shown
Figure 6.2

Posiion the explosior
wp s shawn in igure 6

Harbes and connect 5
he tansparent
shieldseetian provides protectian ta the aper
ator but i open n the rees and s sectons

The rear sccrion is used to place the arget
matertal whore fhe explasive b

s shild the chamber
s e tobe in the arc.

et itis

suggested 10 comp

Note the inclusion ofthe trgger pulke black
i inductor in ane ofthe eac. This part
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THS UseTul i interesting project sows o to
b a device apble of seeing n ttal ks
il ccs equi
gt rom ¢

oht, i <ysiem contains s own infared
llowing cavers siewing o he desired subj
Figure 2

he minute

sarsor other ambicnt bockpround

Lsee

Ao

sy i shovsn i e arts, the high voltoge

pover suppiy ond the el

eaclosure with opties and
43010510

an aminaar 00 o his
aging sysem with ol the special-

usefulinfrated

ined parts avaiable from wwcamasingl.com

General Description

This projectshoes How o construct s dev

capale
af alloing o 10 sz n otal arkness Itcan be
s 0 view  sub

for ecomiton or evidence.

aathering reesans wittout suy ndicaton 1o the targe:
il

invaluable device

b orshe s under survellane. It s an

e for dtection, the s

et of nfrsred sarms inisible ser gon sights, and

i communicarions systems This echiology can also

o used o deteet discased vegetation i cetain types
of crops from the ai o sers time.
ormin hing, and 1o view bighemperature ther-

ossapliesecncs where beat s ased  prosuce the

s devieeisexcelent for se with the

k Project

intrarel aser deseribed in Chps 9, Hascheld
Burning Diode Lascr Ray Gun." with  perfonsince
s s o o

ol a units that cost rush

The unit bl using eactly avlae parts for
the cnclosur and besi optes Th batteres e

encusedinto the housin

and do ot requie sice

achs cables,and s on. The rane an ield of

crmined by he nte

ol the ntegrated
ntrared soure and the viewing gl of the e,
Resdlly sailabe and Iow-cost eptics e usable bt

the g e sphericalsbesration end other

aerse effcts This approsch keeps th basic ost

o for those o requiing et viewing of

detuied scencs. Isproved opties wileliminate s
elfctsand e b ohsied at most video supply
houses s s option.

Assernbiy foetses rcund comon pafuviny ciis

e (PVC) tabing s the s osing a2 5pe
il designed. patented,miniaure powe: source (o

siing the image tube, The b i readily avail

A e conserr being used by most marutes-
suversof simila desices, This uhe cstablsnes fhe
imits of viewing resolution and i sl for 1105

anplications but may be ivited  one desies videw

239

The viewing tange i determined mainly by (h
mlemsiy of the infrared s and can b ool

by varying this arameter O basic it s s
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ks Adjustment s wsually crfical Lo allow C3 0
chasge suffcently belore  breakdown or switching
ccurs, Remember,systern energy i & Function f he
squie of e charsing voliage aczess the primiry
capacitor Itis important hat the gap clanly shuts
dawn before the secondary current resches it ma
i value. The enerey i the secondry current st
Dt couple back nto the primary one

e spark gap operstion.destrucive volage:
s, hot s, and s o, The use of tngstcn for
the spark switch electiodes i recommended f the
G0l 10 be regueatly sed

it will suse

C3 Primary Capacitor

Thisis whers the enesgy i stored tht s exchanged
wilh he primary inductor . rte equal o the teso-
mant frequency It must be capable of banding high
currents and hase  low disiption faclor for eficient
operatian. Note  specil spactor rust b sed in
hiscicuit and atcention mustbe gven to s s
tion factor and reverse curront-handling capabil

CHKI—RF Choke

i pur s necessacy fo block the high resonan fre-
quency as well .
Irom feeding back it the transiormer. Thess cur-
et Gun et destructve voltages that wil most
certanly cuuse premsature bréakdawn af s part

& harmonic voliages and urrents

Assembly Steps

“The following seps uee those used by our aboratory
When assembling his evice. You may implement
Jour 0w deas, but we camnot guarance the per
formance daimed i ciruit paraieters and values are
changed The dimensions shows mey alsa vary with
dillerent mechanical pasts

1. Syl of the the plans schemaris and lgures

2 Ldensity the parts and pieces if you purchase
the kit Important-The hardware locaed sear
the prinvary coil mast be brass,

Assermbie the socondary coil designited as
181,35 shown i Tigare 15:2

Assermble the ehokes, designated CHEL a5
shown in Figare 184 (1w ae requied)

AU the top and hottom base sections desiy
wicd BASTOP and BASBOT, as stown n
Figure 185, Note that aot all holes are prefa
riciied becats they are best determined by
the actual placement of the companents.

Tubricat the plastic parts (PRIBK'T) per Fig-
e 156 (four are required), Then, frbricate
the parts for a spark swich, s shown in Fi:
e 187 Note that the hole lcation n thesc
pieces must he sceurete.as shown. Als note
the top and frant view of the spark switch
assembly a5 shows In Figures 186 4nd 18,

Fabicate the metal parts desiznsd GRDPLT
{see Figure 189), Note the position of the
Roles for movaing T1, T2, T, anc T4

Assermble the primary col scction designated
BTCPRI gree Figure 18.10). This cen casly be
done becasse the % inch copper tubing is
sl neatly sofled up in it shipping con

ainer, Mount the PRIBK' brecets i place
it sl 6 beass wood serews Carelully fit
the coil rms o the copper tebing inplace a5
shown Connect a 12-inch piece of nsulated
#1723 o the copper tube by insering the
striper ond o the e and solderin it vith
heavy ron o prapane oreh, Note the end
of the outside copper fube winding adjucent
o the ol for the tp lead: Use same silcon
rubber (oo temperaure videanizing |[RTV]
adhesive) and apply a1 slots in PRIBKTS
ol the copper tubing i plece. Allow 24
Hours 0 s, Cut oot piece of the 417 wire
for the coil ap lead and attach the crocodile
clip o comncetion 10 the coppe tube.

Assenmble the pars t the bracket, designetcd
GRDPLT, o shown in Tizure 15.9 Note the
fuse holder, strsin selel,prounding sorew
(GRDSCR). and current monitor jack. 55
shows io Figure 1511, osiioning i notcrit
calbut should llow sdeguate clearssce of the
connection paints,

The ransformers are mounted o the bottom
huse (BASBOT) via suitable hardware. Use

Figares 18120 and 18125 and steempt o fol-
Jow the layoutas losely s shown, Note that
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Fiauie 144 Secandary coil

positon the components as showa in he
e the “cyeball” appraseh to locae thers. Plsse
ottt yo miy ke substtuons Ut may
inerease or s performince.

1. Assershie subassembly secondsry coil (151),

s shown in Figure 1.4

s,
e

antsaven. L
9 Y

2 Assembie the RFC1 subassembly snd fabri-
eate the CBKTI capacitor bracket s shown
i togure 14-5. Dl vy smal hales for
threading the {-inch connection [cads.
Evenly and tighily wind 40 10 50 tuens of £26.
migret vire. Note the mountizg scheme of
sleeving o a plestc cap (CAPLS) serewed
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Introduction

Lasers are lasified i rlation to thfe power out
Pt and sre closly regulated and laheled:

= Class 2 lsers can produce up o1 millwattof
optical power. Some popular applcations
includ aignmeor, intrusion alarms,aad poiat-
o point communications. Even though this
cass ofLasers has the owest pover,a Class 2
Jaser pointing in your direetion can appear as
he bightest objsetat distances over 10 miles,

* Class Jalasers can produce up to S millwatrs.
Some applcations include aser pinters un
s dis readers, holography, small ight
shows,and other viual effects

 Class 3 hsers can producs up o 500 il
atts and are e for printng, ik buing,
range finding, urge designation and night
ision llumination to same & e spplcations

« Clase s bave unliited power output
They are the workhorse of the group,with
the capabilt to work with many materials
from the hardest of metals o simple wood
agraving,Class & lusr surgery now provides
 precision never hefors though posibe, and.
eye surgery for ctaract remaval s now sworm
by al who have it done, High-pewer ight
Shows similar o those 1 Wl Disney World
e Class 4 optical Jsers. Bluis-groen lsers
easly penetrate seawater hecause of conpati-
ble colors allowing covert pointLo-poiat com-
murications By penrating seawater for
submasine communieation, the conesatration
of energy o a micro sized area opens up
High-tempersture snd fusion resesrch, Pro-
jecting cnergy over greal distances can pawer
powering interplanetary spacecraft.The nte-
eraton of muliple micr-sired plasia explo-
Sions may provids the magical Ivitating
vehicles often depited 1s spicecaft, Ao,
weapors that se dircted beam energics nto
he megajoules n bailes gainst aicral,
ground vehicles, and other dificul targets are
o possile. Antipersonal weapans desgned
to neutalize and disable personel use cncr-
sies nto the Kilojovles using imed, pubed.
Jasor diodes have kill anges well in xces of
one mile and are backpackable These sstems
ane lighoweight snd require somplex optical
conditoning

Many bighpowered lsersuse carbon dioxc a5
the laser’ medium. These devices are effiie, eans
mit hraogh i, and sz casy o buid They can b
M o generate comtinuous poer oupat nto the
ensof thuusands of watis An experimente that can
casily buid this type of baser hat will b and et
many materials Lases s be are pulsed, obtiniog
enormons pesc powers nco the it This power
5ot 10 b confused with eneray, s the powes s
st for ractons o a second, whereas energy st be
integrated over  1-second perod. A true measire of
pulse aser envrgy s by is vtptin ovles

Rescarhin the field of asers il remsins very
et with many new and excing desclopments st
vettocome.

Ultrasonics

“The field of ultrasonics e  eltiv gray v
with e avslable obbyistlevel projecs. Ulcasanic
cnereyis procuced by a piccaelectric o msgne:
tostricive transducer povwered by a signal generacor
Ultrasoniesean he used for clesming where 4 solvent
Cansonits these vibrationsdisodging unmvanted ma-
il dir. Pastic materal can be welded o cut
by rapid vibrations, causing [itional biting.
Acoustcal uirasanics i ofien wsed for discouraging
animals agains intrucingintom certain area. s s
used or rangefncing and can be an excellent i
st detection device.

High-sound-pressur,acousticalenergy s very
inetcin, owing Lo the physis of energy franser
between two surfacesof isimilr densies. Standing
waves el (s eners coupling and make it -
cultto obtsin high-desitel utput. Ener
etween twa sufaces s optimied when boti mater-
al have le demsities which i why sound avel bt
e through wate. At s many imes s dense thana
liguic andislck of density therefore ofers .
sreater challeng to the rescarcher in overcoming the
‘roblem ofsuccsstul energy transier. Neverthelss,
somic transacrs are ffctively used ith horns and
other means o vibrate as much ai as possible.

“Tue efecs of high-sound pressure sonic enerzy
can provide an excelent low- il deterrent
wauthorized ntrusion. A vertical wall of pein can be

[

Introduction
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Fiaure 253 Frontview of pulser showving ik s

Low-inductanse extension piccesare used to
eagthen the capacor terminal nd are sbricated
From einch bras plats with mating holes o the
xisting block termsinls of te caacitor The edges
are rounded snd stoothed 1o prevent corons,

“The openair, sell-rggering spirk swih is

intended o & ow-cost approneh fa this very strategic
P A sy o his type equires he Eatest swich-

it posible. G-l igsersd gaps will

e aster than open
trodes il usther e

and sotope doped clec-
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This popular elctcical displa sa grest fame
ld Frakastein orror moviesof the 19305
timsous traveling ae of clctrial plasm climbs
metalladder, expanding snd exeatully cvuparating.
010 space (s Fiyure 19-1) At thit momen, the arc
fates at the hottom af e lacder and now cor
il

ihe

eycl, T mustbe noted hat 1

okl displass requied dangerous and ethal
amounis of lectiey to obiain the desired resuls.
s propenty often dscautaged their wse i prblic
plces.

This project generites & plsmna are over 3 inches
o that ravels a lacler heght ofnearly 24 nches. 16
apidly recycle and contains an are power seust
men.

Notunly i his 1 rewrding and e
amy shook Rz is presty redaced by the we of our
patented salty shudown ciruitry. Any contact (0

he fdder elements results m immeciate ircuit sh

e displa

down, soiding any shock. Even if the shutdowa werd

disable contset would only cause a minor bura a5

i e sted

Most parts are eadily avaibl
Tabie 19-1 at the eod of the hapier. Those that
specialized,including  prined et board (PC
iy b abtained hrough wes:ausazingl.con,

Expect 10 spend $50 10475 to complets the projeet a5

203

Origin

The Bible et stry of ot dreumsbout .
lodde et extended o Earth

1 on of ane,was e fter o he Fouders o e
12 e o el Among slors howser,a Jol's
Inddcr i o rope addes that s g over thesice
R ———————

Jacoh,

Basic Description

The puseersupply for s project forms aectec arcs
acsoss o disrgine sulessscelsris (LAD-
DER) The 1é-inchlong stips ars mounted on s
Iadig blocks Lo liminate possibl fenkage. The
tainless stoelstips e separated by abouta quareer:
inch a their bases and diverge 1o 4 distine of shot
31014 inches at theit uper ends

The stnps form o gap across the secandary wind-
ing of the output ransformer. Afer poer s turned
o, the i dilectric breals down du

shon-sireu siae scross the e end of the

et a s formed. As the are heats wp,
thermal conveetion eruses the e a i up the V-

haped e, As the plasma aro asoends the ladder.
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12 This sweep repetition rate s contoled by por
K2,and esistor R it the range of this repeton
Hime Resistor R seects the dury celeof the uise,
‘Whereas apacior C2 et the sweep s range The
o 15 i i  an 2 whers the sigoal ramp.
function voltane i esistivly coupled o invrter fran
st O ia resstor Rd.The ovtpu of QL s ed o
pinS o 12 s rovides the autout modultion vol-
e necessary (o vary the fequency s sequired. Note
hit the madlarin signal is easily disabled vis RS2,

Povver b the system comss from bateery B! snd.
pustibution S1 Capscior C6 guirantees a3 AC
vetwrn pathfor the outputsignal Power 0 e iver
circuits 101 and L2 come throuh a decoupling net-
work camsisingof resior K7 and sapacitor 3,

Construction Steps

T bein the asembly o the g, oo ese stcps:

1. Lay out and identify al the parts and pieecs
hecking them wih the parts st

Cuthe HS1 ek braket froma 5%2 gy
05 tuminum i Bend 190 Ggreesat s
St midection and il  hole for the 5

SWINUTserewand . thenatach it 002
s shown ater i Figure 274 7]

Figare 27:3 shows the asembly using
prinied circuit bourd (PCB) available through — F1
wwsamazing].com, Experienced builders

mag use  pisce o Linch grid perforated vee- 1T
tor board. Use the drawing for parts location 1)

and thescheatic fo the conneetions, Certain

o e . P
eraly o e e o s o - 79
Gl rom Blagowto he ey
SR oo
e

=
Tt o ot

ponenis:

4 Inser the owat resisons RLR3,RER6, (-
R R and R12 =

b Insert RI0and RIS,

[

Figure 373 PCB wiring

Electronic Gadgets for the Evil Genius 279





images/00145.jpg





images/00266.jpg





images/00032.jpg
Chapter Sixteen

Figure 168 Magic clectric man
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Chapter Two

1 i s

Figure 24 Assembiy hoard showing external wiring.
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irng s components fo correct placement
Paysitention 10 O1 and 2. they ace not
e s

« Measure 0 VD i the TP point and at the
COMine,

« Shortcontct probes A snd B together and
now messure 8109 VD at TP,

o e
) the wiring and componerts forcorreet
placemens. Pay steation to Q1 and Q2,55
e e ot the s,

Jay tube il o it double check

Special Notes

s b lomper than 30 nches mas requine a 12-
voltbattery pack 1o actvate o full gt

“The electarics asserbly and batiesies wil easily
fitintthe aften prefersed Graphles nd Feiland
camera Tl handles. Contactthe ctary for Fesi
les of this hard-to-find part.

“Thischapters plans show the st il it 26
inh s disphay tube. The syscen s designed 0 i
sny Tength of tohe up fo 3 inhes long; The anly
wodifications will b the length of e outer shroud
i and ackding o subtractin: the spacer tings, Out
sandard engihs of s ar 12,26, and 36 inches.

“The touch probes may be replaced by a 1 megohm
adjustable pot und st o varsing the dicharge
et 1 mast e chinged 1 47-kilo- s vl

Batteries

he unis will work with o akaline b
ected i parale o double the current rating for
offand n” operation. Two.

fithium baeries while more expensive, il allow
cight hours of operation. The sugsested nickel-cad-
mia (NICal) rechargeables sxe Varia $TR s for 3
volts The ranning e for two batteres will e
almost an hour defore recharging.

[ a—

bt five hours of

nean nits may requice 12
Volts which < obtainabic by wsing § AA cels o fully
Janite the display. You may also 1 tw0 AAA cels
cOmneeted n s seres wil the existng o 0t bt
teries The wiring i shown i Figure 212 This
appronch allows ficing with the Graphlex and Hei
and bandles s were the original props. Double-
eheck the henisink toh for O3

Applications

he property o the moving, inited plasma your
lightsaher produces can be uilzed to provide an
indicator of icecton,such s fura signals for veli
s semaphure signling point

excellentsafty device for nightime jogging or walk
i s visble,piesci colored light ' proguced.

e —
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Seure e End . ot v s sy

2 pesten oo 28y s 1
St s g o bt
e L o T

e

Figure 18- Secondary coil assembly

he iner mounting legsof the transformer are sliematic shawing both 115 and 230 VAC

hapter Eighteen

c

cleeticaly contacted 1 the grounding.
brackel GRDPLE, providing a positve carth
sroun o e ransforme? e,

Finally, assemblo cverything as shown i the
remaining Ggures Note the individual

operation.
necting to primary wires You may use lermi-
malsirps o another more sutable means.
Remember these pointsare at 115220 VAC.
A s 5uppOrt a least 3 amups
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Chapter Fourteen

Figure 145

g

=
i
- E
o1 o o o ] e
| i prse
I
it
ol

CBKTI cap bracket and RECH aswmbly

—d———

o bl et (PLATED) hown aer. 9, Allch paier 1 10 bk, shova
Fire 1416 nFige 411

3. Febricte the SOBKT park grp bracketand 1. Assmbl thesprk gap sembly (SGA-
foue primiry coil ol ke (FCBKT PASSY) st ow n Fgr 1
from 165 polscubonats L S 8811 et 1o s 0 ngihof
Sy Bgeria e dSul 445 threaded rod (TROD). Cut four picces to 7

4 Fabrcte e s s contin s ko s s L o el
(SGINT o 00 nch i, s Rt i e s U U ot
inigure 146, it

5. Fbrcate ont panel (ANELD) from 365 12 Layont ot lte (SPLATE) and verity
iny sheminins showe IS 148 10 companens acons Dl he mouning

6 ibrias TPLATEL from et fsinch ic i b
ness plywood, as shown in Figure 149, Fiows,

1 T L o gy, 15 Asembie oo PVC s with st
4004, shiown I Figure 410 Dl s 1o comirysdiog e M ot el Ll
Vi he apot i vt e 12More sy s er
serious craftsman may want 1o replace the bbb ndnonasiig
S A i Noe e o pane s e oy e s
approach ereates a professional-looking, wichiog aelion 6 Tl and e capatitay.
sppro . rackon A timsoir g 4 howr
e Figure 14-13,

& b il LD 1o e apthe g votge s, s shownia
g 143 e 1414 Nors all nd 1 i capaon
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Flashight i nfared
ke sealed for lghtleaks

=
Soo step 12
soeTt

Eyspisce can bea short
fecablengih magniying s

Figue 235 Final view

e

s approseh s anly nteacid for ier
mitent use. Note the o svaable halogen lamps.
e far more ntense and make excellont ifrared

Longer cange sessing sy be sccomplished by
using e, mare inense sources such as igher
oo ighis auto headiamps and o on, These
must b tcd with the proper ilirs o e saie. A
range ofseveral hundred meters may be posible
with those igher powered sourees A sourss <apiblc
of allowing viewing fzom up 0 500 eet s referenced
i the project pars s,

e

Notetop tubs positoring scraws
are cut fush wnen mounen
tegretad lamungtor

Optionsi ruober membrane
or Switen cover allowing scvaten

‘Obtsining maximum performance and sange from
the system ay reqire the optina ln system
specificd The viewing of externally dluminated
infrared sources will 2o requins the integrl mired
Vo il note that this device i excellent for view:
g the outpu of most sl state, gl srsenice
Taser systems LED ot any her source of inrared
ergy in the 9000 A specerum. No inerral nfrared
Soutce s necessary when viewing these actusl
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Twenty-Six

Chapter

ot et e g
ey o 1y 91 Coub 30 s
[ e e
otamlyconacied o o oo
e
Sl e s v S b i
S o e 50

chast

((M o1

g e prs o o1

You may use a.9-vol batiery o 12 vols
ising n 8 AR pack it wil T 10 the
HAT hande. he 12 vols ol &
smal B-ohm speaer o be sed as
oroduces mors woume.

Note trat ot s

See nset

From g 2 v

o1
Vo
Poer

Ri2 Tuning

Figure 365 Chhassis assembly with board connections

2 Complete the final sssersbi: acing parabolic
teflector PARALL for a greatly enhanced per
formance,us shown n Figurs 26.6

Note tat your it may pick up srong magnetic
el s it i ot shiclded forsuch. Perdorming the
Dopple shill e, s noted earie in these plans, cas-
iy cifereatiates these e

operatan

Special Note: Utilizing a
Standing Wave

e possble to produce » standing wave i the face
of the transducer TD1 and improvs the syste ssns-
it Foint e device a1 seady, low nsensity

Source of high-frequency enerey and carcfully st

272
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Figue 5.3

P

Breect e fabrication

& Dill two Vieinch holes for mounting
Blocks o the bise secton

£ Use aband s ot ot sections shawa
oy dashed ines. File or final siing and
inishing.

Fabrissce and shape the spring elctrodes as
shown, Use pliers and 2 swval vise 0 hend
them praperly These picess must snap into
the gun assembly and provide a posicise

cantact

Fabricate the base section 1 Figure -6 from &
piece of iach e plywood. Sind snd
varnish it for  suod appearance, Mount the
components s shown and clamp the wizes
place wsing nylon clamps and s inch sheet
metal serews Solder the leads of the feed
wires o spring elecirodes,

Comnect p a shown in Figure 7. Use
Teast 416 wire The leads must be shortsnd
it

Obtaina sutable tsrget,such as & smal il
Ko, his il prevent he projectile from sco-

cheting ol over the pace making i hard 10
find for teloading,

1L Prep the gun with exploding wire s shown in
Figure 5.4 Snap it into the holders s nsert

b project o poiat asshown

T asamed tht the High-enctey pulker is

properly operating and comeeted as per the

imsructions and has a ealbrated voltmeter

and setspark switch. Familaize yourself it

the pulser operatian

11 Conneet the high-crray pulir and energy:
storage capacitors asshown. Note that the
inductor L2 is ot used in fhis project

12 Alloweharging up 10 2000 volis and then test

he i unit Note the loud crck 1 the pro

Jectie exits the burrel. Increase the saltge in
teps 0 50 and e the ncrease in vlociy
Experiment using diferent projecties trgets,

and o,

Electronic Gadgets for the Evil Genius
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it shawing proper atachrg
. ©f secondary eads o grouring

\&Wﬂmu emna.

&,

Figure 19-3 Completed Teafa coil rear view

(SGAPI, produsing an impuise of cureent through
the primary inductance (P} where osilions ke
place.The frequency s determined by the inductancs
and eapacit values ofthe primiy circuit The voit
‘age output of the sceondary ol LS. s wsually
approsimately related t the primary volige Vo
mliplied by C1/C2 where C1 oquals the primary
eapacty, VP squals the spark p dischisge vollge,
a2 equals the secondary col capacitance (usaally
relatively small. Another way of expresing this e
iow s that the vutput olts are dependent on the

Dischargs probs ¢ made fom 3 12" sectlon of
piaste bing. Throad the wre W12 and bl
Up tho o 0 pravont fom sloging bk
Ealogp and s raw coriact pon:

ot deive voltage imes the rato of rinary © to
sevondary Q. Inlormasion describing som of T
works e available on oue e 2L Wi,
amazing! com.

Construction Steps

Note that h
where

ut i be losely ollowed only
i dimensions are shown, Otherwise, il

140 Electronic Gadgats
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subject idenriication at a disance of 3 feet o more
depending an the intensity ofthe infrared source and
the qualicyof the optics

Circuit Description

Tramsistor O1 s comnecsed 1  free running resonant
esclltor with a frequescy determined by the conibi
ation resomsice of apcitor C3 s e prisary
winding of thestepup tzansorser,T1. This osclstin
voltage s sepped up 0 severalthousand i the sec-
oudary winding of T1. Capacitors CA hrough €15,
alang with dieds DI hrough D12, form  full-waye:
valeage muiplcs where he avputis muliplied by
sivand s anverted ta divect current (DC), Output is
aken between €5 and €15, shawn, s may
ther positve or negalive depending on the dirce-
tion ot

diades Different aluesof voll e may be
bained a various aps of the capucilors Figure 23

0w the connections or he 1aps (o the mie e

The base f O is connected t0a fedback wind-
g o T1 where the osilator voltage s i he proer

vl 0 s oilaon. Resistor 102 biases he
base nto condution for the intalsctivarion. Resis-
s R it the base curzent, wheras apacitor (2
specds o the deastivation of O1 by suppiying a e
ive b und et C1 bypases any bigh re-
ueney energy, The input pover s supplicd through
St 1 via a“snap-in” hery lip,

Circuit Assembly

“To put the circuie together, follow these steps

L Lay outand identify 2l the parts and picces,
checking them with the pars lst Note that
some parts may sometianes vary in e This
s acceptable asall components e 10 1620
percont talerant unless ot herwvise noted. A
lenath of bus wire i used for ong cireutruns,

2 Create the PRI perforsted crcuit bosed us
shown ia Tipure 2.3 Enlasge the holes as
follows:

Thirieen el holes for the junctions o the
diodes and the eapacitors n the muliplicr

I
A

el
RAVAVAY
[PRmpa

m =

NN ] I

Figure 232 Power sugpl schemaric
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Introduction

Ona tspical day,lectronics enshle s o tur on he
TV orthe camputer, use he el phane, hear the
“becps and blps” of lectronic toys and games have.
@ medicalcheckup, st ta the ncws on spice explo-
Fation and world conficts,een dive our

Elctronic Gaets for the Evil Geinspresents a
s o approach allawing the electrnic eatbusi-
st o consiruct many devices that arc not s well
Ko These “stion” projcts demonstrte exsting
and setul concepis of s diversifc el

Tesla Coils

Ik spectacularand bighly isibl efeet prodiaced by
th Teshs coil s amazed and fascinated peopl for
years These high frequency, bigh-voltage devios pos-
s custiies ke conventanl electiety. Tsla
output ncrgy deies most nsulaion materil; rans.
it cnergy without wires: produces heat g, snd
ot and harmlessy pases trough human e,
causing irually no seasetion or shocking efoct in
e prson

‘Considerable research, money,and ofort have.
dedicatd to the actal camstruction o s,
ihigpe desies capabie o producing
20-foot lightaing bols s pomwering ights 25 mles
away. Nikola Tesk was th originator o thi rseach,
o wih contles other amriutians o the elec
Irical scicnces, AS more progress was made n these
ikl was s00m realized that e indeed was respn-
siblefor many advances in the developmernt of
energy prodaction.

Tosta i inally being redited or is work andis
takinghisigheTl phce s o tuly great losrical
pemis in this eld. His main theory of wirless
eneey transmission. however i sl much in s
tion, i many dedicated groups acs hopeul in

abtaining e breskthrough tat wil esurtect it
o Tosa ol i the bass for much of i interesting
nesearet and sl amazes all who come i contiet
it s visual s b e,

Plasma Devices

Flectical plasma can be anyihing from s simple clec-
tri ae rom a weder 0 3 complex entty of closs

el toroidalflowing curteatssuch ushall
lightning, A muciear explosion priduces s pass the
sunand a sievpl fire are forms of plasins, Plsma
s amay be the weapans of the e, and phsma
propulsion may pas spaceeral 1 nesr the specd
of lght, Plasma confinement iy b hey o fusion
enetpy and rotating plsma Gl may hold the
seczets o levtaton doviees such s hover boarcs.
G dislays ving enereized plser cam s provide
spectacular viail effcts

Lasers

Lasers st appeared in the caly sixtis s crys-
talline xod of shuminuim oxide ruby) placed within &
elcalBash tabs. A high powered s oflight
cased asrulated emissio o  poveallight
pulse within th ruby sod,capabie of punching holes
it hardest o metal Since then, e us (an
actonym for gkt mpiifcaron 1y
sion of adiasion) b been  part of our ives ram

i —p—

Jaser printes und recorders 0 complicated cye ur-
o1y and ey powerdircsted beams of encrpy pro-
tecting us rom a potential missile alack. To the
expurimenter, thelaser possésses an slmost magicsl
property due toits by ta ransport cacray ov:
distusce.
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Fiaure 112 Baisa wood strids

and again at mark & centimeters from the
bortom. Sparingly use superglie to atiach
each of he three vertical 11 cenfimeter simts
0. Acentimeter horizontal strut as shown in
he gure In the Ggure, the beveled ends of
the 20 centimeter struts have heen elued

i angles at the & centimeter mack on the
vertcal sauts,

Complete e hasss usserbly (see Figure 1
14) Similar t0 the previous step. gue ogether
he hree pieces o the it frame using

Electronic Gadgets for the Evil Genius 1
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‘mechanical asemblyin, 231252
etive on information for, 236
aperarian and appiicstons n, 232-231
parts s e, 237
Spscial notes on operation o1, 236
tosting 220231, 220

fom wind penerstor wing Tesa plasna and ion

ity projeetand 1
fonray and chare 2un, 236
Testacoil, 124nchspark, 151

J

Jacobslcder experiment
Teslaplasma and ion generstor, 65
ravcling plasma ype, 203208

L

lasercarbon Bionide (See carbon ioide lser)
laser e (See et ray gun)
Haser optica (SeeTong-range opicl aser)
Taser property pratceion fence, 105-112
it desription for. 106
detection-level thresold seting fr. 105
imstructons o stup aad use of 110
T beam generaton i, COUSUEion sieps 01,
109-111
pain flld property protecton guard used with 105
purts st for, 111112
power supples for, 05-106
teceiver and confroller in consruction steps for,
06109
laserray zun (burning diode), 85,95
applcations for, 8586
assambly seps for, 4648
hasie theary for, 86
crcui prtcst i, 85701
siatc discharae (ESD) damage nd 91
e forward current in,91.92
forard altsge n. 91
seneral handiing .91
High emperatares and hit sink in 92
Hight<miting dodes (LDs) and, 5
parts s for,92.95
power sapplics for, 46
Feverse urrnt in, 72
saly precautions for. 1
laser, ulzatight green (See eabright reen )

Haser windo Bounce Ttening device, 113-135
applications or, 128
sssembly of feld-worthy intgrated system using
13
batteries for, 139,134
brackets or, 133
cable for 133
consteuction of 115
control ganel for, 133
difec efoction [DR) metiod in, 114115, 126131
handie for, 133
headset fr, 134
hser endosure n, 133
el s and Federal Law 90352 accustical
sunveilinée devices, 113114, 125
ens mannt adaprer for, 133
‘mainenclosure i, 132
microbcad adjustog screws n, 153
O-tngs for, 133
parts abrication for, 132131
pers s for, 134-135
population nversion n, 115
ear el or, 113
eeier for, 24128
construction steps or,125-126
nalussembiy o
finaltesting o, 127-125
pretos for, 126
segular v iserlght, 15
safty sues of 125
seatersd reflesion method i, 114115
sound to optical sutace or, 114
sprmgsfor, 133
switches ar, 133
Ielepiato lens and eap for 134
theory el uperation . 11§
eamstter for 114, 115124
cieuit shematic for, 117115
electionis assembly bosed n, 115
eaclosure tube fsbrication for 121
Fabry Peros caviy in, 116
finalassennbly steps for, 211122
infrared ght from, night vision devices for, 121
Jightemiting diodes (LED) n, 15-116
power supply for 171158
pretestof assembly in, 113121
lesttone mdule consiruction for, 122-124
cohereat light o 115
eollination of. 102-103
photons of light and. 115
regulac light vs, 115
spontancous enisi

of
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may cantinue ater s damage atlower efficency

and lower powet. o only spontaneous emision sy

semain, The allowable carrent depends on Lhe pulsc
width in pulsed o

qus-clockwise aperation, and.
ek optical power st b reduced as the pulse
widihincrsases.

Reverse Currents

Reverse currents may el damags the diode, For
ward or reverse trausients may b cased by energy
reflections n pulsed systenss, capacitance n fixures
o cables, o output capaciors in cosstaat-current
suppies operated with noload conmected, Drive ey
s on divers for moderate-power,cont o wave
lascr diodes may be teed by wsing & duny load,
such s o INHGO! diodes snd  -ohm esistor in

High Temperature

For nonul roon-temperaturs opecstion. the lser
iode should b iy mounted vn 4 hest sin,
‘whose temperature should b mainisined at 20° 1o

shown on the product dafs sheet.

Here s some helplul nformsan on how 13 oper-

1. Note thut the opricaldisgram on the inset o

Figure 0111 shaws the shaping and collmating

fens (LENT) slong with the ocsing ens
(LEN24T3) Lens LLis serewed nto the .
ing threads o the hest sink (HSINK) 013
polt tht provides optimum collinmation.

Once se it may b lef lane except for s

sional leanin, 1 5o need ot be perfectly
set for cceprable eperation

Obain some black earbon paper and wrap it
around o

Jaser diode with only he shiping lens

installe securely i a mound of clay Position
e carbon paper i sbout 120 3 inches avay.

Apply power and sowly s the current
rimpat an the CC1 module 013 amps You

il oote smoke and fire 35 the fig i moved
across the outpu beam

The focusing lens is sdjusted for praper beam
delivery s a burping spot the size vl s pin-
ot or wider. Note that the lens ube may be
serted with LEN2 81 the output end, provid-
img asharir focal length than whes: the ens
ube i inscrtcd with LENT on the niermal
end adjacent (o the i diode. Focal engths
may range from approximately 2 o around 50
ceniimeters You may use o fonger local length
fora for el et

System output il be dependent on the
paver, wavelength, and heam profile of he
actual aser diode, 115 assaned the user is
Lammiaz with these propertis, heir applica-
o, and safety precautions.

Onee proper operation s verifed, o may
sssemble and lahel verything,as shown in
Figure 41

Tble 9.1 Handheld buming diode [aser pants

maximam: opsrating and storage s e

2 inehpiece of wood. Place the

el # G Description £
A P ———y

& [Ee——

R -,

8 Kriapor

r Z0om. et s

" o

DIODES 3 N0 e o bt o

CL2LE 4 iSOl pasiseapso
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Chapter Eighteen

breakdown, and 50 on. A heasy thrse-wire fine cord
(CO1) s s refoved t the ground plate brscket.
“This brscke alsa serves 33 connection poiat or all
grouinds ofthesyste, I should bs connected
dircatly toa dedicated,sold earth round. You il
note capacitors €1 and C2 cannected aceossthe AC
linesto the gronand plte bracket. These capacion:
ypass any “Kickback” pulcs from entering the
o wiring where dumage 1 sensitive clctroric
quipment s miniaized (ot liminated) The system
might b connected o remote sariabl translormer
for output adjustment.

“The output of the unit can e annoying huras
4 shacs from contact o the metal contrals Oper
ion can be contralled by simple removal and inser
tion afthe povwer plug or 4 emtely located sith.

Description of Major
Components

The role main components perform i your Tesls coil

LSI Secondary Coil

Thisis where the high voltage is produced The el
form st be an excellent insulator and have  low
disiparon facto to the highlrequency currents It
preferably should be of & material it il ot e
iy “carbon rzck” in the cvent of spark breakover
Turms must be xen and properly spiced. Turn
crossovers or avlaps will iys s serioss et
Formance problems and st be avoided liks the
plagse The resamant requency of the sceondary coil
cun approximately b caleulated by consideing i 1o
e quarter-wase seedon of the leogth equal 0 he
actual physicalloogsh of the wire used. A reduction in
his figure can be fudged due 1o etra capaciance o5
‘resultof omization o he top of th coil when a dis-
chirge occurs

Output Terminal

The output terminal of your system s shown a5 a 12
il toroidal terminel, These e expensise and hard

find. Yiou may use stove pipe elbows s subsitate
atthe cos o oversl appesrance,

“The purpose of the terminal is wofold. Fist it
electrotuically shields th top winding of
ondary ol rom ascinginto the open si. This burns
the coiland csn reslt i performance degradation.

Second, the additin of electrical capaciy t the o
afa quarierssave sysem will enbance curtent flow
hrough the coil This progerty will ncrease e spurk
encrgy al the costof fewer ischarges per i
Mathematiealyspeaking this capacity is unlimi
it the exception ofthe resorant requency
decrcasing o an unwarkabie value We ate currently
designing  computer program on this mportant
property when ts sed for voltage magnification
and other nonmagnetially coupled resonan systems

LP1 Primary Cail

s coil i combined it capacitor €3 and must fore
& resomant circsit equalin frgueney to hatofthe LS1
Secondary el with s asociated oatput exminal. I s
made fonaie v ap tha enables connection any
‘whete along s spiraling wrms The wie used s Heay;
bare copper o capper tubing nd should be i of an
fnchor thicker o ccommadce he high-floving pe-
iy tank careentsas el s igh © ctor

Coupling

“The secandaay coil LSL i coupled 1o the LP1 primary
ol end must b nherenly funed o he same fr-
quene lor elicent operation The coupling of hese
couse o spotsalomg the secondry il Couling
thatis too loose bawever, will ol alow  proper

ergy ransler betvieen the cieuits You may vaat (0
eriment by changing he posiion of LS1 by
ing it am wooden blocks.

cuts must ot e 00 tght a Deat requencies can

SPKGAP Spark Gap Switch

This is where energy stored i capaciton C3 15
switched inta the primary induecor 1P1 The spark.
eap cloctrades mustallaw for clean “makes”and

188 Electronic Gadgets
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nduetance capasitorcharges up s show 2 secands
ith che fon charger deseribe in Chaptes LAt
sravity Project”and is modifed s shown. Faster
charsing rates can be cbained by  bigher-current
system avalable 0n special reguestfor more serios

feseanch from woewamazingl com.

A bigh power radio frespuency puisc can b gener-
ated where the autput of the
pled o ullsie, centerfed, balavave antensa
£ he el lengih at |
MHz s e 150 meters (492 feet)and may be oo
targe for many experimens. Howeset it s normal-
ed for a acition coeficent of L, withall e
sehemes being less The actual ehements may be
e i fnh by i tomed quarteraye see-
ons consising o a S-meter (246-uat) engh of
i spaced and wound on 2 o 3t picceso
potyvinyl chiorde (PYC) tobing. This seheme pro-
duces pulse of low-reguency enerey,

tuned berween | 15 M1

Please note,as siared, that the pulse output of this
system il e damage 10 computers and ang.
devices using microprocessors o similar iscitry wp
o8 considersbie distance. Always se caution when
estingand using ts system—just bein clos can
damage snsiive electronic quipment gur
providesa description of e sirategic prts e in
b lbassersbled sysem.

Capacitor

The capacitor (C) used for this type of applction
st have very low insrent inctance ard s
harge esitance. ALihe same time. he part must
i the enepy storage suficient (o prodce he nec-
essary bigh-powered pul a the farget freucncy.
Unfortunatel, these o requirements o ot o
nd i hand. Higher-energy capacitorssloays wil
ase more industancs thas lower energy i
Another inportant poiat s e use of relsively bigh
discharge voliazes (V) o generate high-discharge
currents These vlues are required 1 overcame the
inbereat comple loss impedanes of he sries induc

fance s resistance of the discharge path,

The capacior used i cur sysiemis § md ot 50000
Volts with 05 microhensy seies nductancs, O tar-

‘e undmental frecquency or the low-power nondis-
fuptive et iy M1 The system cacrey s 400
foulles as dezemined by E 1 OV, with E 50 Ky

Inductor {

The inducto
eadio pulse The nductance shown o L1 i lrsping
of all stray counecting e the spark switch, the y
exploding wire disrupter. and he iherent inductance
of the capacitor s inductenes resonaies at a wide
band of frequencies rd most e sble 0 handle he
high-discharge current puls (1), The v
lumped value s round. 05 0.1 Uh. The comductor
s must ke into effect the high pulse current ide
ity cqual 10V % (CIL)'s This st currnt transiton
Wt o flow 0n the conductus surface due 015
high-frequency sk effect

ou may use minductor of several s for ’
experimenting a the lower Irequenciesslong with &
conpled antenna. Dimensons ars
ai nductance formul: L= (10 % D? X N 1, ¥here
D the dismster n centimeters, s the el in
centimeters snd N is the number of turns A coi rom
3 urms of 10 millmeters (375 inchies) o capper (-
g om0 7 -centimeter (3nch) diameter spread cut
1015 centimetens (6 nchesy wil have
incuctsnce of 31,

b casly made for lowrequency

ol the

determined by he

ealeulcd

Spark Switch 4

The spark g witehes the encrgy rom the capacitor (0

into the nductor where a tesonant tank is momentsr-

il set up see Figare 25-2) he current rise e

acears over the period pi X (1

o distance s set o e s he desied breakdowa

voltage: The mpednce af the spack sich s ceter

mined by the equation Ze. = (k * 10, where k

quals 3¢ 10 equals he spask gap distance fn

centineters and Q equals the amps per second

Cooulombs) of discarse. The g b el iring and

regires wo externalwigeering. The gap sseably is

anintal et of the dichirge path and must be
mininize nduct

). he sapsepare.
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will the primary winding, PRI, of rans(orme T1and
s energized by bateries B1 and B2. The drive signsl
ot hase s obtained by a feedback winding ()
properly phased to allow escillarion to ake place.
The bse current s imited by resistor R und bisscd
into conduction by reistor RA. Capactor C3 speeds
up the swiching times. The ascilltions praduced are
ata frequency af apprasimately 100 kHz This s usu-
ll detersvined by the esonant frsquency of T and
ok capicitor O3,

“The output of Q3 s coneolled vis the conduc-
e o pas ransistor Q2 by biasing s base i
cumnp signalfrom ransistor O1. €2 bypses imy
igh-frequency switching currets o the common
fine of the circuit Thisapproach provides  positively
defined state between the energized and deneryired.
plismua, fence s i cisplay ength

The current thiough Q2 and therefore the power
10 QN comrelled by the DC rump aemplifir Q1 The.
O transisior i now controlled when 1 base current
flows through resistor R2 This occurs whn the wer's
fingers simultancously s the twa extermal pad

e, o s

gt b

contacts biasing O1 10

point dependent on the
i effcet producss the
variable curreat ramp tlat conirols |
throush pass transistor O2 hence controling the out
putof Q3. No offio svich s ncesery sine totsl-
ponver s controlled by the usee’s Gnger contac
capacitor C1 bypasis any extertal signals that may
cuuse premature operation, and R1 contruls the sen-

itivity range ofthe nccsssary santact resistancs for
fllgaiion as well s Uncarity

Construction

The device car b buill in o parts,consising
display and pover sestions These are casly sepis-
Fatd for convenience should he plasm disply i
charge e hecome brotken or dsmaged. Also,ve
st consider the option of wsing disply tubes with
other gases producing different colorful effects.

216
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Figure 136 Housiug and collonator

Experiment by cheeking the basc fens posiion in

he et sk ind by reseting the colkmation acjust
ient notig the objectve of obiabing izl
e diversence st fa ield. You iy abo require an
‘expanded beam for night viewing The fral assembly
Shaul resernble i shovn in Tigare 13-7

Test-Tone Module
Construction

Toassemble he est-lone madsi

follos these steps:

1. Tty all parts and e
with the bl of materials

i erify them

gashied ines. s a good idea (il 1 the
lareer pars before actuall stating fosol

Alvays avoid bare wire brdges sloppy salder
Joints and potential slder short. Check for.
culd ar laose sokde joins,

Pay artention 1o the polsrty o the capacitors
wilh polarity sisns s all the semiconducior

3. Cu,strp. s i the wire leads for comneet
ing o the diode laser module points X and Y,
These should be 424 s to ¢ int the hale
pads of the lsser madule,

4. Conneeta seope across output X and Y and
connect & S-volt batgery Lo the CL1 snap clip
Note the creuit dravs 10 millmperes shen

setvated,
2. Insert the components, starting from ome end
of the perlarted crcuit board, and Folowe the 5 Turn on S1 and aote a L0010 1.500 Hz test
Tocations shown later in Figare 1314, using tonc of 2 volis peak.
heindividunt hoes s puides The board s 006, Compeet the utput eads (o the aser bonrd,
1XA5K.1 s shown a points X nd Y. Preset the lser
Use the leads of the actusl sompanents s the iode curteat o 100 milliameres 2 directod.
comnsction runs. These ure indicated by the A the aser a i light-colored surfe. You
122 Electronic Gadgets for the Evil Genius
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Figure 18-2  Schematic for both 115- und 220-volt aperation.

Circuit Description

Figure 182 honws ransforser TL T 12, and T4 con
nectedina parslel series, parslel sombintion to
prodhuce 000 vlts a¢ 60-miampore (ma) outpu,
The secondasy culs are canneeted 1o common nea
tral point 10 provide 1 midpoiat raunc This scheme
provides s Ky hotweon the teamsformer endpoits bt
ol 4 K from any end point t ground. The pritvs-
fes e wired using sandard 115 VAC wiring tech-
nigues

X

3
5

r Syl
i e

22090175 AC 500 HZ

It important o noe the phasing dots shown
ajacent 10 the windings These st be ollowed in
ot primary and secondary cinits Use ligare 152
o viring poiats

Caution:  Notc that the prmvary wirng s be -
latel rom ohe secondary The socondiry sl s con-
nected direcly o the ground plae bracket
(GROPLY

“The fuse (PS1) s ated for 10 amps and s ncces-
a1y 10 prevent ctastrophie damage from fealts,
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Wire s or e pieces of the incluced £22 hus
wire.Follow the dashed lines on the gsscanbly
drawving s hese ndicate connection rurs on
e anderside of the assemby hoard, The
eavy dashed fines ndicate use of hicker
s i, us this i igh-current dischicge
path and cammon sround connection,

6 Auch the external leads 5 shavw in Figere
224, Figures 2270 and 22 To e enlarged

views af the assembly boud wisng.

Asermble the voltage multplicr s shown in
Figure 725, The project shows 10 sages of
voltage snulliplcation, Esch stage consss of
s capasitons (€20x5) und o diodes
(D20 The stages ean be reduced 10 8 aum-
her of 10 where you will obisin 7 (o 10 Ky of
output as ach siage contributes this amount
of additional voltage, Addtions siages over
10 will prodce o

o bt will ol gerer
At 8 higher potentil wien terminsted o @
o 410 Seineh ermin

8 Double-check the accurses of the wiing and
the qualiyof the sader joints, Avaic wice

bridges, shorts, and close procimity o oiher it
el components. I wire bridge i necessars.
sieeve some inslation onto the lead o avoid

 potenti] shorts,See the note in
towing smooth, lobul solder it Tor al
High-voltsge poins on the mulifir board

Testing Steps
o st o your devie, follow these seps

1. Preset rimpot R1 so midrange snd R10to full
clockwise (CW),

2 Obiain a 25 megohm, 20 watt high-vollsge
resiston, You can make this art by connceting
25 1.megohm, L-watt resstors i a series and
seeving then o s plaste luhe. Then sal the
ends it silion rbber

3. Obiuina 12-vit,DC. 3amp power converter
ara 120l Battery You may use the 8 AA
cells i the specfied holder.

Wit connections wd externalfads
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oucan apesate the diode up 125 millamperss
and cbtain st 1l o output, This il
exceed the class a rating and the sstem st he
eled accordingl. Salety elisses must be used at
s

e youset the desied poveer level, o0 ata.
recamncet LED!. noting that it draws 20 i
famperes of additional current. The optional st~
tone b voice modulator can b connected s wil
clarly heand when used with the optica deteetor by
just picking up thescatter, Nete thesc optianal cir-
e Up Lo 12VDE.

s can ope

“The utput o this bser i 50 i excellent invis-
bl llumination source fo starliht night vision
Seopes llowing long-range vieving i ttal darkiess
ALt point you shouid have  fuly unctiona
Do feve aser system capuble of producing up (o
10 millwsttsof optical outpt power at $2 nanene
ters e laser must now be hovsed or contained ina
suabie enclosue depesdent on s spplisation.

Special Note

Unfortunately.the output of this system i n the
infrared range and i invisible to the naked eye as the
adiaton i 1 520 manometers o appears 2 s ull,
e phow The vl vieweing of the laser cnerey will
equire  night ison devics Many video cumerss
will ick up this rdstion.

itk supplies nltared sensor paper that wil
o indicatin the beam profile. It is available on
i we it Hamintekcom, Look for 01 sensor
paper avsicks

Final Enclosure and Optics

Insert the smll lens (LENT) with the sl plstic
hreaded reainer o the heatsink, a showr n Fi:
e 13:5 1 $our heat sink i hreaded, smply scre it
il it Bottoms ot 1t i ot thrcaded. ou must.
Shim e sl with some hin s until s
into the heat sink reasonably securely. Adjustment s
much smpler vsing the threaded heat sk o you
simply scres 1o dhe gt posion o abin the
st far-fiekd e profil s indiated b he

dereetion equipenent vsed The unthresded version
will i ial-and-error positoning of (he ens o
schieve the correct position. This an e very cum-
bersome and reguives

find the optimuts positon. The objective s tocbiin
e i b dhvergence a ar eld (screral

atienee and perseveran,

Fabrication

Fubicaie the enclosrs e (1N1) from & 1- e
 -inch pely
We use clear tube o enbance 1
approach, showing the innards

Create the lems e (LTUB) from a 85501 %
6 X inch schedule 4 plyvin hloride (PVC)
obe, Note these are the nowinal dimensions or -
el PVC tbing, Lisert & negativs concave ons
(LENZ) into the LTUBL

Nk sure the ens s clan withow fingerprints
Use aclean eraser on  pencl 0 position . This
Should i ssuoothly nto this . PVC whing can
vary in dimension and you may have to shin or i
ally bore out the tube for praper futing of this .

Final Assembly

Finaly ssemble the atsching
fing (ADIFEMALE) with
lens fube completely into the matia fting (AD-
MALE) The colfmator ssembly nov. fits nt the
enclosure tube. You may have 0 shim the LTUB
sestion 10 obtain s securs it

s (LEN3) o the fe
1 45 shown, Press the

The aser odle s i
i secured by a small mylon screw (SW1) maing o the
clearance Role on the board. S1 i3 mounted 0 he resr
eap (CAPL) A clearance hole for poer st tin-
ot R st e drilled i the enclosure whe

e enclesure Ll

Now the ultimate ik i 10 get the tea-lens i
saion disance approximately © 2 inches or where
the hest collmion oceursat the midrange o the
threaded adjustament of the ADIMALE and
TEMALE fitings Onee this i veified you can
secare i using i forlving adhesive such s RTV i
con ubber
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Special Notes o

General Information

Alprojects i tis ook have becn bl nd esed in
ourlaboratories ot Fformaton UnlivitedSeintiic
Systems The gacets perform o described, Bulders
aving diffculies ray contact our tchical el
dearment

Part Sources

Most pacts are eadily avaiable thiough clectronic
Supply house, electricalsupply honscs,and b
waresbuider supply e, Crtain specialzd and
Proprctary parts such s ransformers, cupacitors,
pried i oards (PCB). tooled abeiction, el
optical pats are manufactured n our shops They are
Sndicated with datafse mumbers 0 the pars st and
must e bained by cmailor through ur b st it
wnesamszingl.com, Withou these specal i,
many o hese projects would ot he s
Advanced builders ay atempt subtiurion vith the
sisk of retuced performanee o ilure.

Safety

Severu projects arc noed as being danerous elecii-
call, Kinetically anc il Such prjectsmust ot
e atemmpted unles the buikder is cxperienesd n bis
o e celated Geld Safet s e it all ncees-
sary ompliances requiredfo the trads.

Laelingisshown s equived f the fnished roc-
et being oersd 0 the eade, Labels ae available

ifsour projecis 0 be expused or
omsirated 1o the public

and should be s

Usforcunately many scieniiicdevices must uss
dangerous parameters o propers produce e
desired targe et

w0

£l

Printed Circuit Boards z
Some project e shown using FCB. Theymayabo (1
‘e built on vector or circuit buards, Attempt to follow (D
it it el 4

locations and wire routing.

Project Origins

Some ofthe devies show are l-u tehrology
scquire from v project contracts s performed for
the ovesmment and other elated
arethe resul of v own research efforts, We e con-
il engaged i tcseaseh for the trade anc o may
interstin reseaveh and developmect prograrms.

encies, Others

Other Available Options

Mostof the projects e bl 3 parial o com-
plee kits and may be aborstory assembled upon

O offshore ey aperation cee conpess
sively supply sl typesof specily transtormers cos.
and power supplies i volume for e trade.

Our enpineering sevices specalize i bigh-volsge
poer supplics shock and cleciromagreic pulse
(EMP) pulers M impulse gencrators and all
elnted componets.

Contact Us

Informarion Unlisited
Phone Nuriber: 63 6736493
Fox Number 656 72-3406
R ——
Emait anini@melro 20 nct

Special

Notes

xiii
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Figure 185

r

attitis 06" Lovan ot shest

s

2m

MOUNTING roLES

St sty g
Bulcors win rspreosa o ry wanc
Kaser 1t ki rae i o Nt
g st gy s it

7%9@ e
|

[ ———

e 5

Spark gap top view

—
Ll -]

@

1y

pl

s [

BTCEA P fabrication of plastic paris

Note that there willbe  seeond-order differ.
ential eflect when the gap is opened due 1o
changen in dynamic copacity resultng from
space volume ionization. This effect will ma
Lest el a requiring slightly more induc:
tance in the primary We are currently
developing an adsanced prograrm in MATH-
(CAD for those nto the complesx higher mat
and elctrical physicsof rssonant high-voltogs.

Experiment by using different values of cou-
pling by ruising the secandary coil an wooden

blocks aad readjusting al parameters A
round o square wooden block that s inside
the secondary col will position and secure t
in place. Always use brass serews or fasten-
ine. You may have o semove the botion:
bracke, Use yout own ingenuity in perform.
o his experiment

Iis s ood e 10 kesp notes s you experi
men.

Electronic Gadgets

for the Evil Genius

193

I03BIouUa9 BuTulybIT ersel Yaxedg-your-LX3aTYL





images/00019.jpg
Exctaoncregy
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10-riran ser o
energy ste | mrusil

n
o

Ectea N2 o sl
by el mpas
preteey

Fiaure 82 Corbon dioxide cnergy

o

reqies s urrent-Aiting resistor (R12) and lights
up when SWI i tumed on. The peak charging cor-
tentto CL0:and C11 3 limited by a rush resstor
(RX).The rectifers (DI, D2, D3, D4) areshown in .
1l bridge configuration when vsed fo 3 220 VAC
input. For 115 VAC operation,only DI and D3 ace
wsed lang with  jumper (IMPR1) in 8 voltsge dov-
blerconfiguration. The output voltageacross Cl0 and
C1Lis 30 vl dires current (VDC) and s referred
1028 the plas and negative rais

Bokaco, wsmel  Love Il descied o
oy ot sroray roandsian oy
ot tom N2 wcled quencoing collins of

Ihe secondary cireuits are controlled by a svich
(SW) that energizes s low-sole ransformer (12).
Twelve VACisa ull vave recfid by diodes D30 1o
D33 and fitered by a capacitor (C30). A dropping
ressior (R24) and zene diode (Z1) regulte ontput
1012 VDE The timer (1C2) supplies a delaged vol
age to the oscllator driver (IC ). It s connected a5 1.
‘manostable swich with  delay being determined hy
the time constant of capacitor CH1 an  resisor R27
“The delay is 10 seconds with the values a5 shows and.
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Figure 16-6

Tacoh s e o

Gos discharge power supply Energize color
ul ncon and other gas-illd 18bes (sce Fgurc:
165)

Becticsl pyroteehmic display Bum up o
piece ofsteel wool i a shawer of sparks (see
Figure 16

Sacobs ladderBuld the papula traveling
plasma are machine seen in Frankensicin
Dovies (see Figure 16.).

Build an eective deodorzing machine 1t
ctually produces fresh i (s Figure 167

Magic cletricman _Enereize & fuorescent
tube by the touch of your hand (sce Figure
165)

Plasma etching Use an electricalarc o cre-
ate intricate designs in wood and platic (sec
Figure 16:9),

Experiments and
Applications Using lons
* Lon bigh spocd motor_Spina metal rotor

into the thowsands of RPM (see Figure 16.1
and 16-10).

 Fores ieldTorces sn object on to  surface

with comsiderabie pressure (sce Figure 16.10)

* Motion freering _ Cupture high-specd peri
odic motion as 3 moment n time (see Figure:
16.10)

 Charge ransmssion and capacitor charging,
Charge objects 0 high voltages without con-
tact (see Figure 16-10)

* Negative fon gencrafor and ion wind Pro-
duce a high flux of eneficial negative fons
Fasily detectable (see Figure 16-10),
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* Mk sure all hsee comes of the it are
about the same weight Note that the corners
it wires ultached willveigh  ltle more
St shauld not be notceably heavier

Problem 8: Arcing Is
Occurring Between the
Ground Wire and the HV Wire

Flectrealaccing betseen the rovnd wire and the
High-voltape wire oscursbecavse the wies are ton
Close This does not

the it tsell which s carcred under Probiern .

e the srcing that occurs

* Inmediately unpio he bigh volage supply
ad wai or the Wigh-volinge chirge Lo dissc
pate.

* Move the ground and high-vilsge vires
ther apart from each other o present ftue

Nate tit elctricalseeshetween these v wires
can cause pesmanent damage © vour high-volage
supply pover souree.

Problem 8: The Lifter Lifts off
and Immediately Shorts the
HV and Ground Wires

Electieal shorts belween the igh-voltage and
round irescan occur shen e positon of these
wires changes s the lfter s off from the estsur
[

= Imedirely unplug the high-voltage supply
and wait for he high-valtage charge todiss
pate.

* Reposition the high-voliage and,
50 that they are less likely 1o tooeh and cae
an clectrical shart durin fof] Taping the
wires in plsce about 10 inches from (e testing
surfsee can also rcuce the movement of
these wires duting ol

Problem 10: The Lifter Lifts off
and Immediately Pulls to One
Side

e it may pull 0 one side when s off, mear
i thatinstead of moving up i1 ressonsbiy straight
manner from the tesing sfoce, i skes off and Tes
i anicuar diceetion. This oeurs because of
weight o st insability smd i saly e to
weight o the couners of he iflr due o iacorrecty
positione bigh-voltze and grovand wires.

* Unplug the high-voltage supply and it for
the bigh-voltage charse to dissipate

+ Tryshortening or lengihen

threads to position the liffer where it should
e at maximom height.

+ Ty shortening al e tethering thicads (o
reasonabi lemgth by rsducing
mately 2 nches,

appros

* Ensure that the high-volage and ground
wires ate suspeaded oz he testing suface.
50 that they do nt udd excess weight o the
cornersof he i,

* Ensure (it the aluiaum o skir s renson-
nd not crumpled azound the
endire frame of the lifter and that it s cut o
the same height allthe way arond (he frame.

sbly straght

* Eosure that the corona wire maintains the
sume distance from the foil skirt sraund the
entire frame of he 1t and is pulled
ably gt between vertical bals st

Problem 1: The Corona Wire
Flutters During Liftoff and
Causes Thrust Problems

“The corons wire may fluter dusing o due o elec
eostaie foroes.

+ Unplug the bt voltage supply and waitfor
he high-voltage charge to disspat

+ Ty susightening the corona wire by hand
up reasonsb staight above

il it s ln
the ol skirt
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Figure 254 Side view of EMP pulser

i brossthreaded o seved 0 pieees o fingh made adjostabl by adjusting the bottom it an the
PVC pills tosing, The bottom spark gap elecrodels  extende 1o
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Figure 256 Fonal view of s, shawing conic antenvia

Rpplication

This system s nendect for esenrct o the suscepl-
ity ofsemsitivecloatronie cquipment o s ENIE:
Thesystem ean he sea

and operste on sechargsable bateris T an b

3 o for portable Feld s

sealed up o prodce Koo pulses a the user’s
v ik No attempt 1o consiruetar s s device
should e comsdered wnlos thorouzhly experienced
inthe use of igh-puke energy systens,

Ihe cloctromagactic energy pulse can e ocused
o made parallel by use ofa prabolic reflector,
Experimental argets can be any sexsilive electronic
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s ihineh e uf WRS Ko meter lead
wire for the high-voltage return load-desip-
nated HVRET: Use WR20 20 wire for all

other lad,

rated. Nontheless lads must be sulfciently
long 50 the cover can he moved aut of the way
for access o th circuitry Note the safey-
srounding ug for the el cover.

Wire insecond-tage componenis asshosnin 12, Examine the LTUB laser tube and verify i
Figure 811, but use WR24 £24 wire and st
Where feads are paired.

Fabricate the cover section as show in Figure

Wit Figure 816, Pay heed  this data 4 e
abe s fairly deicate and must be operated

propely

K12 from 35 sheet aluminum, Use a hole saw
orcirle cuter for the arse s flow hole or

il sries o smal holss, rernoving the o

e i and Hling 10 smooth conour,

Ataeh the radistor, fan,ond purnp to e
cover,as shown i Figure $.13

Assermble the cooling system hoses and it

25 shown i Fi

res 514 and K15

Strctch the 25ench ey dianieser (ID) latex.
Hhose anto the radlator nipples or mate it to
the 2S.inch fitings You may use in-ine plug

and jacks fo the poy

leads 1o he fan anct

punp s the cover can bs completely spa

Laser Head Construction

The follaing sceton shows the assembiy of ths laser
head:

1. Create the Tuser bead enclosure from 3 22-
inchlenath 012 3nch TD 125 cear poly-
carbonate wall tobing. asshown in Hguze
17, The clear pasti allows visual acces o
the mpards xet s 0paque to the 10.6-micron
e enersy
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oot

| e

cepetition rate determined by the seting of the trim-
ot (RE) and a fied e

11 ow s on and o by second timer (12).
i imer opestes at  fixed requency of 100 Hz
but has an adjustable“duty cyle” the atio ofthe on
00 ime) deermined by he stting of the snrol
PO (RI0). L s now gaed on aad o ith his con-
otk pulse providing an ajusiment of atpu.
poer.

An over-voltage protecion spark gap i placed
across the output and i casily et to break down .
201030 Ko This usually i sulfcient for iters having
42103 centimeter separation between the emiter
i and the calletorskirts s thoughthe ouiput
s short circuit protected againstcontinuous oserioad
constant hard dischasging of the output an cause
damage and must b lmied. A puse current resstor
(R3) helps 1 proec he it (rom these potential
catestrophic current spikes.

Tower input s controlled by aswiteh (S1) hatis
panof the contzolpot (R10). The actual powes cen

el
AR AT

‘T}__“‘ \_z

wky

e asmall batery capable of supplying up to 3 amps
o 12:v0l, -t 5-amp convertr o 115 ses Pawer
switeh S1 s be edded to the GRAL seies or yau
must s crher externil means ta power contzal,

Construction Steps

“This secton discuses he comsteucion of the clec
wonic, on-geneating power supply and the liter
cral The fon generatar is buill wing o prined crcrs
board (PCR) that s individually availsblcr you may
e the more challenging perforaed circ boud
“The perforated bnard approach s more complcared
s the companent leads mustbe e and used 55
he condurtive meta races. s suggested Ul you
follow the igure i his section closely and mark the
achualHoles with a pen efore inserting he pars,
Start rom a comer and proceed from Ift o ight.
Note thatthe perforated board s th preferted
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‘When attempling (o fireJcgee system it s mpr-
tant @inerease e enety in smallstep. sy
rechecking the system ncegricy for any damoge.
resulting from prioeshots You will need the folow-

s 10 make thissyter:

T fabricated parts a5 shows i Figures S
and 5.3 These can be purchased thiough the
fnctory but wil require fina] iing, Raw
materiais are avaible through mosthird-
wre sores,

* The enerpy sorage caps are shown as 32
mAHS00 walts and are available (rough the
‘atery, Other values obtainabs through sir-
plas s rces ma b e, but e cammt gaar
snee performance.

* The HLERS charger/pulserispark swile s
svailable hrough the factory s kit or s an

assembled unit.Our 11269 higher powered
version intended for mare seriaus experimen-
talresearch i also avalabe, ¢ can charpe
hanks of muliple cxpacitors up Lo 5000
joules.

mger! I sustn wses 4 push-or ot sharing
switch, it will automatcally rechar g the capaior
bank afte firne. Busi uritsuse  push-on switch,
forthe charging witch,ascharging always requites
the st (0 be depreseed, providing saler opera-
tion atthe st of convenience, The e lamp (1A1)
indicutes the system i n an “on” state. Th preen o
yellow famp (1.A2) comes o but extingishes in he
harge cycle and comes on when he preset soltige
level is reached, indicating the systems i ready o
“firer
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2. Notethe spark occurring at the grounded con-
tactas a resultof the fon aceumulation o the
Sphere. Increase the distance end note where
e sprk becormes indistinguishable.

5. Obtain  subject brave enough tostund &
maderate electric shock (use eaution as  per
S0 with a heartcondition should ol be near
his experiment)

4 Hlave the subject stand o an nsulating sur.
face and then touch a grouded or liege metsl

bject, Shos with rubber soles orten work to

ixperiment s shows an fon motor, This drama-
cally demanstentes Newton's law of action producing
‘s reaction. Tscoping sl & high velocis produce a
seactive force Thi i viabie means of propulson

for 4 spasceraft where hypervelaeiios may approsch
e speed ofight i tis fritionlss environment,
Histe you willwork with  rotor and pin attiched 100
sphese ia a lump of clay o something similar A
iece offolded paper il sometimes work

Form a piece of #18 uire 2 shawn. For masimum
el carefully balance and provide minim fric
tion at the pivat poin. here

mcthods of pertorming (s experinient with ar bt
o resuls We leave his o Lhe experimenter, bearing
in mind thata well-made. alaneed roor ean achicve
amazing rpms Note hat a the otor pins giving off
o, an's hody hais will bisle,nearby obects will
spark.and cold ecling will prsist.

Experiment F shows accumulated ions o the
insulated spherical object, chusping 1 heareticaly to
15 open crcuil potentil (this i practice dossi't
s due 0 leakage). The objest accomuiates a vl
e cqual oV = e Note that the it i lso
direcly prounded (o increase tiseffect b producing
he necessary electrcal o nvage, The quanity O
{coullrnbs)of the charge s cqual o CV where C
equals the capacitince of the object and V cquals the
Voltage charged The energy W (oules) siored s
equal to s copaciiance % voltage squared (CVE2)
The capacitance can he caleulted by approsimating
the wren of te abicet' shadarw projeted directly
beneat it and cauiaing the mean separasion dis
tance. The apacitance is now approsimately equal o
25 times the et e in squsre inches,divided
by the sepuration in nches

many dierent

Al reganding Bxperiment Fnote that the 10D1
fon etctor deserlbed n the Informuation Unliniied
catalog s an excellent device and provides extraordy
nary sensitviy The ESCOPE eketroscone abo s an
excellen dstector

Eperiment G demonstratcs the transission of
eneriy via mobile fons The objects used here are
tound s placed on glas hutles e a sl

wire. Anather object discharges o the grounded
afect, Note thatthe prounding wire physiall jmps
e time of discharge: these phenomena are the

st of current producing a cchanicl orce, As the

it s brough leser he engdh of the spark dis
change and the discharge rate will ncsease. A dis-
chasee lenath ofa il inch sy be aainable with
the unit 4 10 5 fectaway. This demonstrates the
potenial lfectveness of the device

Other experiments 150 ses would be materia
and insultion dileetric brssikéonn testing azone.
productian far odor control, X ray povwer supplic,
and capacitance charging vsing  Leydien jar. Other
usesinclude the o of g Lubes and spark gars,
particle aeveleation and st smishers Kirn ph
tozruphyclecrosiaics, and ion gencration. Other
Slated materil may il be obis
Jecs
For eximple, a experiment on charge atzsct

demonstratesthe fores hetwcen ke chirges Pl
an . LLinch piece o paper on a wooden desk ar
tabietop: San the papsr vith the uni approsimatcly
20 3inches fram s surfsce. Note 1

o these sub-

paper pressing
10 the suriace and becoming stronely attacted 15
indicated when atempeing o Lty

An experiment on changs repulion would
demansirate the force hetween ke charges,For
xample.place a sall paper cup on o f he ut-
. Obtsin sorme smal pisees o Styrolosr and.
il themin the eup. Note thit same of the pieces.
ftyout of thecup Bring grounded ead nea the cup
nd note the reaction.

The effers o m

s mateials can supply hows of
interesting sxperiments producing sometimes weird
andizarre phenomenn. 1 you discover or happen (o
come up will any e experiments o data, contact
ot sk | com,
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The s aecelerator s aceelrstes a mass
shonwn a5 1Wkgram afuminun ring o balliste veloc-
e (s Figuro 1-1). It prosides an excellent autdoor
action demonsteation of lectrokinetics equiing,
qualified st supervison. A video clip can be scen

i an bjecton impaci,The projectrequires exper
in the handiing o high voltag, high-caerey

com,shawing the project aporiz

Constriction ofthe dev

quires  working.
digh-anergy pulsr s deseibed in Chapter 3, “High
Enerey Pulser”slong with the assenby of the
launcher and mass projeciles. s show wsing

Fiaure U1

M

energy-storage capaciors currenty avalable on the
surplus market These values can be altered ithin
Jimits 0 slow usc of the svallable capcions that o

maghave o hand.

Theory of Operation

Acitcula, nonmignetic condutive ahamingm ring (1

aped coil. A
Digh-enersy storage capacitor i discharged into his
ol producing  high-curtent pulse s plse s cou
Pled into the projs

an appring sz
et fied tht prosids a moment af fores 1o
aceelerate the projectile

Setup and Operation of
the Mass Rccelerator

1. Verily a properl operating high-c

pulser system, s described in Chaptsr 3.

2. Assemble the capacitor bank and safey dis
charze probe. s shown in Figure 4-2This
prote s con ety scross the sorage
capacitors and s used (o veriy th they arc
allydischurged
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Chapter Fifteen

Fiaure 15-3 Assembly boand

Figure 15U Final assembly
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Chapter Sixteen
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Fisure 16:5  Setup for radiated power
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elecirolytie pnsitors C1,C2, 04, 05, and €7,
Check the quality of soldering, potcarsl
shorts and the cold selder jaints,Solder joiats
sh0uld e shiny and smoot, bt ot globby,
Double-check belore powering up.

Nate that s factory-assembled and tested con-
701 boad mocel VHEPBORDE i available
onrequest.

i The subassembly of thespark swith i s ol

Tows fsce Figure 34)

4 Tubricus BASE] from a 4% % 2inch
piece of 20-gauee gabvanized sicel Bead &
ineh fp s shown,

b Fabiicate two BRKTI brackets from u 21
51 e ineh picce of M- gauge galvanized
St Bend a - T 2 shoven

& Fabricate two BLKI blocks a1 ¥ 1 X 11
inches trom polyvinsd chioride (PVC) or
simifar material They mus hase sood
insulating propsrics.

4 Tabrieste s BLK? block at 4 3 3
inches Irom virgin Teflon material, 1 must
support he high-voliage (rigger pise.

L A a—

R e T D
e S T

Fiaure 34 Spark gap swich and jgnitor

Caretully s the COL1 callars 1 the
BREL brackets Kig up a fistuze 0
vacuntce coincidental alienment of the
Tungsten electrodes when completed. You
will v 10 s propane torch or .
super-bat ron for hissep

e i che shasp points on cight & s
inch sheet metal seress This i necessary
o prevent the PYVC materialfrom
breaking down e 10 corona prodced by
High vlage 3t shaep points

Triakposiion the pans, lcating and
riling the necessass Holes for sssembline
toether. Follow the fgure for proper
locations.

Attach large LUGL block lugs o cither
the o sides o i secton of brakets
[BRKTI. Note the contact must b postive
s current pulss e i the Kiloamps,

Temporarly preset the main gan o1/
ofas inch and the wigser gap o s of an
ineh
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Chapter Two

Table 21 Parts st for the elecirakinetic gun

Betd G Desciptian

e I R
RI 23K, et red-rod-06] o
o vl o oman
il 0K vt i) MICA ‘Mica irsulation washer beowos O1 and
© 1003 m2S-volt vertieal eleet capacitor L
e ol s shows i Figur 78
o AT - BKI Fabeicae brackes (sec Flgure 2.6) from 3
ey FLYWAY 2% o innerdiameter (1D)
A
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Project Description

“The following product i intendsd  be  property-
o home-proteetion device, 1 consists uf e uf
ltrasoni,hsoomd pressurs g
hat s rgscre when unauthorbed ineusion s
derected

Pssetion consis o the fllowing furctions:

- A ip wine” o closed system such as tiped
el wdows ard dosrs where a break o
open iggers the uait. This fnction s via 12

+ Aswiteh” input where a close (0 ground
Such 5. pressure switehdoar,or entrance
Switch triggers the i This funcron s via 12

A" level”inpal where a vllage pulse ar
level rom onber detection equipmen such
annfraced iatrusion, morion. o sound detee.
tion system Iigers he unil T fnclion is
vl

“Test and Reset buttons enabie otalsstem con
o

U activation visthe above, & woderztely pos-
redsure of csustical. ulessonic eneray is pro-
e, causimg certin e elfects 1 the inrudes
“These mav be paranoia severe headaches, disorienta
ion, e, cranial pain, i upset stormach, o s,
phin ritating dcormfort. Mostpeople are alfect
i on way orthe ofer, with young womer unfortu-
el being the most senstve Extermal sstents

o

Sorve s am sl high-frequency enrgy that pr
duces the physiologial elecs, o » corsbination of
o

bl the user 0 elect cearly s

“The sound pressure love s ossthan 130 db and
will no produce permanent damige if exposirs i
et to miniman, Obvions prolong

ot encoucaged for fhese asons A ule of thumt s
o keep exposare (o s han 1 hone with a requeny
lessthan 20 kH7 a2 sound pressre af 105 db.or

d expasurs s

The system comssts f the central power and con
ol sttt povers un e si temotly located trans-
ducecs These are now posiionsd to ke advantage

of potsnial catrance aad fnrusion arcas considering

thateach tansducer can produse up 0 115 db meas-
uredac meter.Sincethe sound pressure el s log-
ke, attenuation fuctor of —3 db st be

factored in very time the distases s doubled rom

one f e trmdcer statons.

Driver Circuit Description

Atimer (102) s connected s u stabe. res
mulivitrator whose regueney i externally con-
ol by ot RO, The timmr resisor (RI0)sclicts
the range limitof RY. Capacitor €5, long with the
ressors determines the frequencs range of the
devie (see Figure 28.2).

“The square wave output o LC2 s via pin 3 and i
camsceted  metl oride semicorductor field effcs
iransisor (MOSFET) G2.The drain f G21s DC
biased theough L1 The snplified square waves are
fed o the ramsducer i resaning
capscitor C8,slong with ) spoiling esistors, R13
through R16. Resonting cols (L2A and L2B) e
seeeted 1o fune out the herent eapacty of the
Gasduces . their ypper-fegquency linit. usually
around 25 K11z A sinusoidal wae i generated s
llows the rasducers o aperate o higher pek
power level thun the squivalent volige square wase
would Resomant peaking o the voltage is s
bainead These transucers uabe e dectioniag
et counterpari have & lendeney Lo draw high cur-
et at higher requenciss his eifet i compensited
Iovim extent by ponwer resisions R17A snd RITE.
Note the wave shapas sown ure a¢ a fised Irequency
on20 kit

il L1 and

Timer KCs simiarly epnceted s stable run-
ning multivbrator and s sed o prodce the s
ing voltage necessary for moduliting the requency
of 12, The swieh secion of R
this sweep repetiion 3 i controlle by the pot s
tion R2. Ressior B3 it the lower ange of s
repetion fime. Capacitor €2 sets the sweep ime
Cange. Output from IC1 3 vis pins 6 420 2 whre the
el Functon vollage is resistively coupled ta
et teansistor O1 via resstor RA. The cutp o
O i fed 10 i S of 102 and provides the smocula-
cssary <0 ponerate the swceping fre-
ot tharthis signl is sy

uencyaction require
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A advaneed elecirical prjeet s wt cxelentdisplay
e & fascinating nd revarding.
project for the serons. and experienced Hobbyis.
Highy encrgecc sudible and visual ot offefming
o into ey space,provading  speciacuar effect,

“Thiscan be an excellent svertiing and atention-get

time display when properlyset up (s Fgure 15.1),
“The projestis shown i basic material but il

eqire ortsinspecialized parts eadily veilable

through our web it at wwamacing!.com (see

Table 18:1). Expe

il paris with

10 spend sround 400 for the
thees vailabl at 4 local bard-
‘ware store. The urit utilizes dangerous high voltages
andis ot recomsended for inex
el Safety i fully craphisized throughout these con
strsetion plns

enced person

Basic Points to Consider
Before Building This
Project

Your

smetic nergy 1t may damage compuier systerns

i case desietive nterference tocon

cquipment. The system shonld
e enclosuresuch s a

ay cage if near such sensiive sqipment

Tosls coil prodaces large amounts of eletic

and seasitive lectric
e operated witkin
Furs

The primary cieuitry, carnsistng of ransformers
TH through'1 4 produces fethal currents Haroin con

tact with these points, she e systen s connecred

10 power source, can esultin a dangezous and fatal

shak or sertous busns.

Never stand on a conductive s sich a5
cement or wet ground when operatin fs equip-
ent, The proper grounding,of he sysem s very

importan: forsafe and uptimum opszation, Omisson

of the line byps expacicors O and €2 can ereate an
st conditon with a voliage breakcown i th pri
mary feed Hines,

Neve
phore s sparks can cause eniton. Lo, ov
e sirutus s also prone 0 fire hazards
Also,abvays provide adequate venrlation s the dis-
chiaeye produces avone i lsge amauits,

operate he device i a lammaie simos.

esd

Ttk aften a merit af Tl coil operation fo make
physial contact with he secandary spask dischirge

for demansication puzpuses An sxpericnced
quslitied pesson should only atternt to o such 3
demonstration. The sceond

ol must e disecty prounded o sarth

Nevr Ieave thesystem unatiended whre chideen
o other ungualifiad persorinel may trn it o, Also,
iher

s 20 need o energize

ol forlonger than
101020 seconds at i

Tris coll can produce up o 3ineh discharges
hecefore, i susgested 10 positon the main poser
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operation may require decreasing the gap for elishle

riggering Operation over 3 Ky will require wi

o prevent premature rggering You may have to
ek the gap by losening ane of the Alen set
screws for your patiular raage o operation. The
spark switc may prematusel fre ity or irmprop-

ey apped,

wger! Unpiu e cnereystorage
capacitos betore making any adjusiments. Verly by
shorting capacitor erminls wih the ety i
charge probe.

Chapter Four

Ak if system vses a push-onioff charging swich,
il automatiealy recharge the caacior bank after
ring. Basic units use @ pushon swith for the lag
ing switch s charing abways requies the swith (o
e depressed,providing safes operation at the cost of
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Chapter Fifteen

Circuit Theory

Figore 152 shows s high DC voltage bring produced
by a blockiag oncillator it ovsising of & rans-
former (T1) being switched on and off by  transisar
(1), The current through the prisary windiog (1)
ises s funeton of EGL (when O i on), where E

s the apphed volage, i this case 12 ol
-

dirctcur

720 (VDC), and L is the privary inductance of T,
Ihis is i carrent induces  voltage in the feedback

winding furt

Tolding Q1 on. due o supplying the

base current through resistor R2 und the peed-p
eapacitar C2.When the core of 11 sturates hecase
of & high primary D cursent the induced base voli-
ane poes to zero, uning of O s results n

e nduced i the scoandary forwar

bissing diode (D) and churgiog capacitors (C3 and

©8).When the charging capacito
voltage ofthe SIDAC sicon s

s the g
h (sroand 300

Volsh.it now turns on,cumpin the enarey sored in
the capacitor into the primariesof pule Lanstormers
(124004 T3).This eneay causes  rapid risc in the
curent “forwand " nducing the ligh-voltage output
pulses seguired for the lightning dsplay

You willnote hat two pulse transfor
evted out of phase (reversed comnecied) e

e another. This approach gencrates wice the ot
put of what s posibe from oo (ransformar, now
eing n excess o S0000 volts. You vl note switc
1 controlsthe primary pover: Swich §2 selects the

disphy texoure. The base of QL the

it part (o7

the output ofcurrent sink 02, which s contsolled by
st 5

Construction Steps

T begin the pro

1

. ol thesesteps:

ity all parts asd ieces and verty them
with the il of materials.

Insert the components stating from one end
of the perforated creuit board,and follow the
locations show in Figure 155, using he indi
vidual ok 55 & guide. Lse the eadk af the
sctus] components s the cannection s

‘which sve indicated by the dasbed lings 436
oo idea 1o rial-fl the larger parts before
actuall stating o salder

Alwags avoid bare wire brides, messy solder
foints s potential solder shoris Alsa cherk.
for cold or Loase seider oinis

Pay atfention to the polari of the capacitors
with palariy signs snd ll the semiconduciors
he translarmer position i determined sieg
an ahmmeter as nsteucted in Figure 152
Mo the SIDAC mag have 10 or hree pins.
Oy the outer ones arc vscd and may o
nect i cither way, a5 the part i not polarize

Cut,strp, i the wire leads for connect.
ing 01,52 and S3 and solder ther. These
leads shouid e 410 3 iches ong.

4 Fbricate the plate section from a 1 % 21

06 piece af plastic, This s the base plate for
mowatiog and gluing the'T2and 13 plse
coiitransformmers.

5. Prowice T2 and T3, as shown in Figare 153, a1
the sequration disiance of 2 nehes. Use short
picces of vinyl wire 1o extend these Jencs.

ds for intercontecting (0

Splice in S inch e
the bosrd.

6. Caretully position the wired pulke coil assenn
by o the plastic plae and sccurs it with sii-
com rubber cement (3 oo fomperanre
vulcanizing [RTY] adhesive). Clamp it in
place 10 hold t n postion us the cement sets
s mportant to keop these cals straight for
wstheties

Atach the discharge el
\wire s Vou may sokder these wires but
st e care s excessive heatean internally
damage T2 and 3.

ode wires wsing he

5 Praconneetthe pulse coil assembly (0 the
boardas shown, Conmeet the wall adapict
using e wire nuts, bserving proper polarity

Electrical Pretest

o tet the projeet's wiring. ollo these steps:

L Separate the ends of the dikcharze wires 10
Approvimately 2 mches, Preset the trimmer

158
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Fiaure 242 Ciruitseemaic

inducnee of the T1 primary and t the on” ime of

Circuit Description switch 1. The puse enerey ' now cquel o L
ceause i i g comtroled by the“on” e 35
e it wtilzes incucive charging sivilar tothac  deieTmined by pot RS,

et e gition sstems of lder suromabiles The Trnsformer T1 requires ol
primary winding of the trasformer 11 current st e ndctive enerey besause (e core
el ould saturate, making T uscless

i i pap e

Uhrough metaloxide-scmiconducior el

effctiansisor (MOSFET) swicch O The curtent T ———
somps up 0 value determined by L~ EVLOWISI £ fixed frequency determined by the torslvale of pot
i the 12 vl direcsenerent (VDC) input Lthe. 05 st oot R, o withtiming capcitor €2,
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Fiaure 35 Fual accrmbly layord =
6 Intercamnect all wires and connections Note impots R14 and R19 1o midrange,and plsg.
he use o wire nuts for aitaching leads of 11 the power cord CO into 115 VAC:

and 12 4 Rotate RSS2 unil tsnaps on nd note LAT

and LA coming on.
S, Push the charge button 3, noting that relay

RELis activating and LA2 s extinguishing as
Electrical Pretest Jong 8315 ek,

Toconduct an cectical pretest follow thee sep: 6. Tum 84 on or up-and push S3. st e
Callast lamp ffom step 2 glows 0 approx:
1. Short qut he transormer ontput leads wing » maely ballbrilfance.

sond-qualiy lp lad.

Push fire buttan §1 and note & spurk accuring

2. Comnect s 60wt ballast lamp across the fse betursen wigger eoctrode TEL and the main
ol e ballst for ntal tsts, (Remave 475 G1 and G2, Note the trmpot s preset 1
the fuset) midrasge, bt ey be adisted clockuive

3. Presetthe safty topgle switch 1 aff or doen, L e s

sotate he control pot RYS2 oft.adjst the
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Buld the handlc scerion HAI from a 6-inch
picce of 1 inch schedule 40 PVC ubing.
Note the contose thit s fled wut 1ot the
cursature of the enclosure secton i at  slight
e, providing a gunlike ook You willneed
wemal hole for the passage of the BRKT
‘rounding lead and a ol for the pushbution
Swieh PB1The hole il require recessing.

ch wood bit because the widih of
e handle tubing i too wide (o llow -
quate clearunce for the securing

Create the bracket, BRKL from a I0knch
et of il 03 aluminum siip and
shape as shown in Figore 228 Dl hles far
the serews (SCRW1),

Assemble everylhing asshown in Figure 22:,
reading al the dta i the figure.

Fiaure 328 fon ray and charge g

Operation and
Applications

The urits utput will b 4 sol, bluish llame forming
e emitte point. o are produced by chirge
concentrarion oseurring,t the end of the on emittr.
I order to b optimized. a eturn path o ground is
ey und is provided by aconductive hand gip
comnected o the comman line of the cireut. The vser
now creates the ground recurn o electieal mage
ecesary for enhancing the charge ind iom mobilty

Control o the sysiem s done vis & pushbution
it This sith can easily be modifid o changed
o st he user's neads. A low-eurrent, pring-losded
s bt s shown

et 11 o e SR
St e coao o Sk el o i
A o e g ST e e

s ety g s ey s
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e design of the seseleratar col must inimizs
the Lekage nductance of the ol assembly and it
e impecdance in the prinar discharpe cireit A dis-
dvantae of tis iype of Kinete sytem s ha the
seseleration event aecurs over  short distane ner
val Therefore, e resulting pea forees must b very
i o achieve a bigh velaciy The rspulie forces.
will vary s the inverse o the squars of the separ-
tion distance herween the acel

moving projecte

jeratorcoil s the

Second Method

“This mettod uses  solenaid el with  pich equal 0

it diameter This

iteacts a small bel o rockhapest projectls e

romm s magnetic maverial. e ball i acelerated nto
iy, The -

sl positoning o the bl rtical  ubiain the

i exit velosity: Th inner damete of the coil

ol uses a mapnetic b that

and o the cofl s, exing with &

Should ony be large enoush 1 alow umobsiruci
mavement o the projecite bl Ayain, magneic
leskage and plse widdh plays an mportantpart in
achicving optimum rescils

Circuit Description

Asingl-eruded inverter cireit s shawn n Figore 22
consisting of  slf-oscllting ransistor (O1) hat res-
amantly switches the primiy of the voitage step-up
amstarmer (T1) aad tunisg capacitr (3 The
inpit pover s 12VIDC . 1 anl s conteolled by
e shring st 51).

“The buse drve 10 Q1 s provided by the eedbck
e T thal st b properly phase.
he bissfor Q1 s provided by he resistor (R2). [he
capacitor (C2)specs up the switching by provicing a
Jowesmpectance T th feedbock signal The
reistor (R provides the sartng bios o1 tuening, on
Qun
quency o grousd b providing s owimpedance:
[t A charyig choke (1) i necessry o limi the
‘switching cuens during the il charging ecle of
e storape capacitors.

it (C1) by passes the switching es-

“The high voltageirequenay output of the second
ey vindiag of T esiied by the dode (D1)
Charging scrse eapaitors (C5,€6) throush the o

e winding,of the sccelerstor ol (L2),
Resistors (R7. RS) elp 10 bakanee e voltuge chacge
acronsthe o individual capacitors The charge
acrons these capaciors isappled to L2 by the sl
ing et (CR switeh. This eneray exchange
ensates he magrtic pulse ecesary (o faach the
projecilc The SCR swich i contolled by the rigser
it ($2) applying soltage to the e of the SCR
when eady o e the device

o th

Board Assembly Steps

“To semble the board, flko thase steps

1. Lay out and identity all parts and pieces Ve
i them with the parts it and sepacate the
reistors 1 they have & color e Lo
mine taeir vl Colors are noted o the
parts it

Create apicse of T-ineh  Linch el per
rated hoard 1 % X 3 inches, Locate and
cut outscetons for pins of T asshown n i

3 Wsou ace biding from &
insert componnts sartng in the e e
and corner, s shoven in Figure 23, Pay aten
tion o the poltiy of apacitons with polity

Wl semiconductors Route he leads

of the components as shown and solder s you
0. cuting avay unused vires Adempt 1 s
i eads 35 the wire s, Follos the

dashed Tngs on e assembly craving as these
incieate connecton s on the underside of
{he assenbly boarc. The heavy dashed lines
incicate he e of thicker 418 bus vire o< (s
s abighcurren discharge paih

Nate hat the 1 cransistor must b soustead
S0 that it movnts st toits mowning surface
ot vight angl. Thisstep i important for
oroper heat skinu and mechacal sibily

4. Secure large sorage capicitors, 5 nd 6, o
the bosrd win
ermperatare vleanizig (RTV]) or ape e
A

licon cubber cement (room:

in pa
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Chapter

Sustem Description

Ihe descrbeed sptem i saluable fab ool for the

ok
netic wespons, hgh-povwer magnerselecaomagnerc
s (EMPs).exploding wiresimetal vaporizing,
plisim pyrotechnics high pulse pawered lasers.
romagneticlumchers, gravit propulsion, nd her
sl researel,

experimenter and rescarcher dealing with

The device provides constant eurrent chiegiog (0
m external cpasitiv encrey bark Up 0 5000 joules
it the systr. The voltage i austable rom 500 1o
5000 vols e i presct by a ron! panel ool
Once s, the voltage will emain at this value uni
the fiing perioc and then sutomaticalyrechirges o
the presct value s ong s the safety charge bution s
activated. A meter moniars he voltage selected. A
it n, riggered spark switch using s -inch (1.3
am), puce cungsen electrodes switches th stred
bk snrey int the target kond withina period
determined by the load inductance and resistance. A
bigh peak-povered pulse approximately equl to
s o produced. (Power i the derieative of
enereyE)

“The system i intendect o e ax the cnergy-
charaing souree and swich for many o cur reled
projecs These projectsinclude our masaccelerator
drives s an example of a devie capabl of anert
ing magneric energy o kineti energy, Such pro}
ectsare shown n e nction video 2t
srwsamzingd com. G o our igh Voltage page
and scrull down {0 the MASSI0.The other svailable
Support projcts are listed and wil be supplemented.
with more as we eomplete various research programms,
biain necessary relesses prepare (he data on com
pter-aided sz (CAD), 20 o on

Circuit Theory of Operation

Figure 32 shows that & igh-voltage eurren-imited
transformer (11) s comnected 0 fl]brdge rect

ier (D1-4) and charges un esternal storage capacitor
€ theough s surge imit resistor (RI). The extrau
Storuge capacito s conected between the discharee

round and aspark eletrode (G1). The targetload is
oweanaected betwoen the discharge grovnd and &
spark switch slectroe (G2).You wil note thl the
Toa (R and L) takes on  complex vl usually
gl inductie (not inal cases), with  smll sries
resistancs resuling

‘svich clecirodes G and G2 are spaced 0 appros-
mately 121015

curcent operating volage used,

A thied ringer electrode (TE) discharges a st
low-energy. igh volzge pule fnta G2, creating o
spike o volage fonizing the gap betieen G and G2,
0w causing the stored eneray i the extermal torage
espacitor to discharge ino the oad impedanc,

om the imductor wive. Spack

times the breakdown disnee of he

Thecharging voltage f the external sarage
capacitons s sampld by the esistor div
R17) that s provides the serieschopping vlue for
the meter (M1),The charging solsge s rogesrmmed
oy control 1) connceted n series with R 17 This
ool set theiplevel of comparator (11 biasing
e relay driver tsasisor (O1) where it orns off.
eenergiing the primry windingof T1 throngh relay
(REL) contacts Once RS s se 0 slected vl i
automatically maintins this prese voltge lvel on
the external sorage capaciiors. A saety pustbutton
switch (83) provides 1 manul hold or chargng the
extemal capacitor

“The tihremiting diode (LED) LAL indicates that
the main pover is on. LED LAZ indiates the charge
s reached s progranmmed vlue.

ractwork

The spark riger it i consentional copaci-
o discharge (CD) syster where the energy o e
capacior (C6) i dumped into e primary of he
e transtoner (T2) This rain of psitive,high-
vollage pulses

12 s imtegrated oo capaclors €8 and €9 hrough
solation dides D12 and D13. These igh-voltape
IDC pulses casse ionzation between the eaps b I
discharging action of tngger eletrode 1L The input
tathiscireuitis 2 voltage doubler cansisting of cipac
itors Ca and C5 and diados DS and D8 The

‘swieh (S1) nerzes hs circul, causing Immediate
g of the spark switeh. A sicon control ecfir
(SCR) swiich dups the charge on C6 and s gate
rigeered by a DIAC tiggering diodo bised into
reakdown by theseting of rimpol R1S and iming
e

senerated on the secondary winding of
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Figure 148 Panel made of 065 inch b

tap location and gap adjusiment sill preatly
enltanee performiance, When opstating for
prolonsed period,always note the potential
reakidown poinis, indicatcd by heavy corona
or premature spaiking These points st be
coreced or a burning tracking condition will

sl

Special Notes

“The tap e i showen being 3 foet long, crough to
Wi seif around the primary il sermbly,provil-
ing s suitional 1. You may shorien this ead 10
shorter length. bearing in mind that i il require
readustenent, s it s part of the primary coil

1 you cannot obtain opern-ai discharges uf 10 %
12inchies, it will e necesary fo experiment wi (e
tap posiian along with the spark eap spacing, Ope:
i dischirpes are where the sperks emit trom the.
output terminal into the open s These will be
longer than f trey were dieet 1 dischargs prohe.
Foini-lo-point dischargs Lengis of T1o 10 sch
possible and will b more ntense butsharter han
he opennr dhschurges

The spark gap shoukd b sstto 4 masimen gt
where rslable operation scurs without exinguish
ing The cuil showld not b aperstedfor periods over

A

W seconas due o radiofreguency ierface (RFT)
potendis and overheating, You may have o plce
he sstem i Farady cugeas shown an oer plans
s #FARAL This il he nccessary around sensitive

eleetronic 1 communications equipment.

The secondzry coil lads st neverbe allovied to
isice the coil frm,a breakdown il -

e damage wil occur (sce Figure 14-3), Figure
1444 shows a Wooden tock witl lsads secare,

Note the el referenced TOP and BOTTOM,
‘where one end islighily spaced shortcr tran the
other.Th shop unit scems 1o work best wih the
short end ot the bottom. Caupling betsresn the coils
s ertienl s v may expriment by pacing the sec
ndary oil on wooden blocks with various thick-
nesses und chck the results A toroid terminal is
recammended for aptimum petformance nd vou
may use metal bowls

Application and Operation

Plesse not (s Tesla cofldesice produces elctre
gt radiation th con damage o itericre with
certan types of cquipment. Dperation inside a ercen
room or Fariday cage may b reqived for FCCco
planes:
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i et shows Ho o build a device that pro-
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Fiaure 267 Falsembly withou a reflector

could be wel iddsn somewhere The ishly divec-
ol eharacteristis of he devics with it ab
respond to variaus signal vl enable  quick b
210 b made o the hidden sorree i the fun
gins. Tt should b s that the deteetion range.
ol b i excess o quarter-mile This allows grcat
Hesibility inbidin the osslstor,using only your.
magination or miing detcetion ificul, Along,
with my children and tiend, 1 have had s erjo

e hours and good el plaging with i cquip-

Laye N

ped neing L az

Ao

Recording

ou may sy record ths output 10 recording,
device by connectio he ausifary npu o the head
hone outpatjack. A “Y "adapier can be used For
simultancousy plugging n the headset 1o moricor
the recorded sounds.Tia sets of headphones can be
e with the adapter, nd e output smpedance s
o,
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Chapter Eighteen

i
I 5utl o g .
T
: 5

Electiode bracket (3 requred)

e ey

Figura 187 Spark switch fabricusion.

Special Notes

ot the uptional current meter (ML) can be used or
n indication o fine-tunicg by adjusting €0 maxi
mum value, An iiial operation where tuning may be
Wway off can result i eTTonsous eurssnt peaks, Sspe-
callyif coupling i Lo tght. Use & therma couple
device f available

“The secondary coll in the system actssinlr 10
quarterwave ntenns with op louding capacity: This
oneans a cuent node at the base in amps. I you
depend on the areen wire of th line cord for ground
. you foree your elerica wiing 0 ecome a part
of this systom. This s ot good dea s vollage
gradient can result long the wiring run. This votage
value s determined by many complex factors such s
frequency, harmonic cantent,and.of cour

- avarying

198
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Chapter Fourteen

Vi fr g oy S 1 17 St w9 asigs Vs s
R ey 5 it e o e

1. ot st any ot anon dimsionad st b s Oihcmay eyl

2 Corna ot r 14 and rs ot 1210 e

5 st st it e o 5 waod v o sacuring th o BXPG1 rches

Figure 198 TPLATEI fubrication

Assated previously remove he power card
before making any of e following sdjustments The
tap lead whea ungrounded from the primry s
shoek hazard and can produce 23 millamperes o
ound

‘Optimum output reqires the praper selection of
e corree tap position om the primary coll. Sttt
he end of the otermost tarn and reconneet thc 1ap
10the exposed ectians shangi s quarter of  turn
ot time while noting the increasing or decreasing.
outpul. Yo may secure it via soldering whed the
proper positon i delermined, Cation: Keep this

Tead s Dreakdown o the secondary will perna-
nently damge the windings, Note the tap lad clip
posifion and mark it whes wsing diferent esminals.
Note Figuce 14-17 for proper routing o the ap o
‘ehich we found tuned ressanably close with this er

il

The cxpacitance of the anfput erminal will greatly
e the (i, sequiing more s the larges the
terminal size nd vie versa, To opete the cail, you
nced to pactorm the following steps:

1. Place the cail an a table away from sensitive
Slostronic cquipment, Compulers must be

146
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Fioure 181

switeh rom & remote pon a the sparks mey s
toward you f youare standing 100 cose 0 the output
ol All metal ool should he nsulatcd hecause
Sontact may eause rtaring burns.

Dot e
evices AINays warm spestators s 10 he possible
Ganger of beisg e Wi deviee i wearing ur wing
sonsitiveequipment. Ao do notop:
near computers

car pacemakers or other simila

e this devics

Brief Theory of Operation

Teansformers T thraugh T4 sep up the household
11510 5,000 vl alerating currens (VAC) and
harges the "k capacitor (3. This capaciar now
discharges through the spart gap swich (SPRGAF)
o voltage peaks and steps a pulse of current nto the

Tihe Skinch.spark Tesla ighiing generator

primary coil (LP1). This sets up & esonant voltage of
i lrequercy determined by the inducance of LP1
andthe cepacty of C3. Encray s now coupled sto
the secandary il (LS1), b w1 th
fregquency of the primary cireuit The secondsry.

ings dow™ with an exponenisldecay
ing waveform, The hieh voltzge output produced n
the secondiry s mow a function of the 7tos o pr-
mary LPLto secondary LSL Q factors or capsciis.
s important 0 note that volcage is ot depersl-
ont on tum tatos The spark gap switch must wrn oft
in onder 1 ot sl the “secondary ing da
energy o coupls back into the primary cirae. The

uses muliple gaps 10 enbance the positive

spark
taraoff s o prevent ionizatin from excsssive
eating.The spark gap electrodes can be bras or
stce!forlimied se but should he tuagsten for pro-
lomged operaton. Input may b wired for 110-or
220-valt apsration as shoren in Figure 152
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evmed o ouwcighth prottypa il n Mg s, 0%

&
* The lifler prototype requires time and a little B
finesse: to make il work. [ spent nearly two :“MM 3 Sk ae e on emcinbiy
weeks bding prootses betore bl y
it woring mode TLoly kes meSbout ) THOARD 5 428 . s,
minutes to build & working madel at this. R et
o rekn onnircs s
e et Thi e sl rom e
capacitive charge on the foil skit to the test- 2 g
ing surface. You can redice this by putling. WRIG 20 s e s o ot s
something underneath tf o
o) ro e et 0 S —
ingteting. PR ——
T
Table -1 Complete parts list ik S e
o

b+t Gession D

5 e e B

RS89 4 A, fewatersiston eblkered) !

IO MK trimpor versieal o5l Do st oo
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Chapter Tyenty-Seven

The cireitry i

ed nside an i
i o polyviny chioride (PVC)

The output sontrols
battericsin the hancl

e pancl with Fxpectto

quencies 0575 0 asserbl tis sound gun. AT tne

spend ar
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Chapter Nineteen

Figue 193 Wiring duagrane

Shut down. Note that R4 may be adjusied CW 7. ven though the circuit is inteaded for contin-
0 ingrease shutdown sensitviy or o full ous use the project 5 deseribed should nol
COW to disable. The nomal seting s ot be left o wnattended.

midrange
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the input earrent dropping to around 15 mil-
Tiamperes.

6. Rotate R6 through ts range and note the
imput current varying hetween 15 and 250 mil-
lamperes,Thisis nor a lincar control,

er Thir

»
D Notcostanimepone sr e it
B WASODI ke o P
© I makin oo et s

3]

ey o s o s b

i T35 Liner socker wiig Jor gt ode s did withan el oo

7. Assemble the laser diode to the heat sink.as
shownin Fgure 135, and very carefall instal]
the luserdiode into the sockel, Obserte the
positian siotshown. Verify that 6 ully

T Apply pover and carefully adjust the
ingut cureent 0 100 millismperes. Ihe diode
Should e producin sround 2 milfwatss of
ot and i detcetablc using infrarecsensi-
tive paper or a might vsion device. Mans video
camezas will rspond 1o s laser waselength

120
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e hread engths at approiately 1 fotin
lengh

2 Autach ethers 0 the testsurface Use Scotch
1600 10 attach the femgths of Uhread to the st
Surface,Place the thread under th fape with
approsimately  inches of hread exceading
from the tape inorder to pravide enough
slack for the e To ake off. When o have
done this, o should be able o raise the liter

approximately ¥ inches in height from the test
surtace and have all of the thread become
autat the same height. Note in Figure 121
o the thrce tie-dowas (colored icees of
tape) are attached (o the hread ond the st
surtage is very close 1o the actual ier self.
Slack ean be adiusted so that thelfer
sernains stable ance it b taken of rom the
st surtace

Lifter Traubleshooting
Guide
i ston provids in epth inormaton o frou-

bleshonting a profotype lifee in the cvent thot  does
notwork correctly during tstng,

Problem 1: The Lifter Is Not
Moving, and | Don't Hear a
Hissing Noise

1 you dan't hear  hissing noise, s means the ffer

5t recsving high vliage power rom the high
voltage supply Ty these sestions:

* Unplug the high-voltage supply and vai for
the igh voltage charge o dissipate.

* Check the ground connsetion to the fifter and
make sure you have sood contact o both the
ol skir and the high-voltaze supply’s ground

* Make sure the erimped end of yaur corona

i s hooked snugly araund the electrode
hat comes out of the high-voltae supply

* Ensure that the eramel costng has been
removed from the ends of he ground wirc,
You can o his by serapin th
Wil e e of s hobby kit

emmel ot

Problem 2: The Lifter Is Not
Maoving, and the High-Voltage
Supply Seems Completely
Dead

Hive you ried checking the power suply Lo the
high-volcge supply?
* Chck the high-voltage supply's onoft switch.

® Clck the 12-voltsupply thae rovides pover
t01the highvoltage supply

© Click the ool switch on the povwer srip
Jouare using one.

Problem 3: The Lifter Is Not
Moving, and | Do Hear a
Hissing Noise

e issing nose and slight res7e) means that the
ity ispeting high-voltage power from the bigh-

soltage supply. One of the folloving suzzestions
might elimiente e probier:

* Unplug the highvoluage supply and wait for
the high-valtage charge to disipa.
+ Check the pround-wire conmectiviy to make.
 he high

Sure it has & connection bick
valtage supply,

+ Ty s the enti eoron wire down the
verdcal balsstruts e uni i i loser 1o
the o skit, T edses th distance
becween the two capacitve clemens and
increases the i

Electronic Gadgets
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Fiaure 152

Bl B

Tasialightning gonsrator scheinarc

ot e midramge an the sfder switches S1
0 83 o off

Torn on 1 4 note & dischurge oceuring
betien the puise coils Change the positin
ofthe toggle sviteh 52 and note the cischarge
textare changing Mentity the switch posiion
for vy or liht spark displs:

Turn o0 3 und note the dispay cycling on
and off at an spproximte ate of 10 seconds
on and 100 scconds off, These ims are inde-
pendently varisble over 1 wide range, Our
sugested seting s 00 seconds on snd 100

seconds off The device can bl on oondin-
sy with these ow-duny eyele seitngs

Final Assembly

For the il ssembly follow these sieps:

1 Tabrieate the enclosure from a 8% - 51~ %
Oineh picee of plastic, s shavn in Fire
154,
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poer, wavelength,and beam profile of the
et laser diode, 1 s assumed that you ace
famiiar with these prapertis. thir applica-
tions.and the proper salely precautions.

Before you open up the bos containing your
aser diode, i s imperstive o read the follow-
peges

Stacly and carefully follow all of the mantac-
turer’ instructions usuall supplied Witk the
diod.

Safety

High-power diode lasers it radiation i thevisible
and infrared region o the spectrum. When in use.
afey precautions must b taken 10 avoid the poss
bilityaf ey damage. For Ciass 11 lasers, do ot look
inta the hesm o allow direc eye exposure. For Class
IV lasers,da not expose the eye or skin 1o direct or
seatered rudiation. I viewing is required, the bear
Should be observed by reflection from a e sur

i mage converteror a suiable fluo-
rescentseresn. Class 1l I

face, utlzin

rsoperate at povers
Jess than SO0 millwtss. Class TV asers operate ot
pawers greater than 500 millvtts, Safety lasses for
Hhis project are available al wivw armazing] com,

General Handling

The window of the b millimeter hermeticaly sexled
Jaser dicde packges s quile hin (250 microme-
ters)inonder to minimize the optcal path kength. Do
ot push o the window when insertng the laser
o into s socket. Push the devic into place by
pressing on the base ofthe package.

Static Electrical Damages
(ESD)

Laser diodes are very reliable under normal opet-
g conditions, bt ke most semiconductor devices,

hey can be essily damaged or Gestroyed by inadver
tentelacsical o statc dschirzes

ronment is mandatory, Grounded teezers,a
erounded wriststrap on the user,  grounded work
surface, amtistatie floors,and a e gruund or the
laser diode allreducs the rsk of damaging state dis
chasge thraugh the diode: Retsin the laser diode i
static fine environment when ol n use (such 5 (he
shipping container). Short the pins ou packaged
iodes atal tines when nof n use. Insert pios nto
conductiv foam or wrap wie from pin 0 pin (Note:
A ponshorted Jser an be damaged by ESD even
without touchingt )

A st ree envi-

Excessive Forward Voltage

A lorward carrent greater thas the specified imit or
any everse voltage may damage the diode junction
Putting a clamping diode across the output of the
e supply solvesthis problem. Commonly. these
canditions aceur from a static discharge or from st
vation o ange changing voltage transients i labara
tory pavier supplies Many puwer supplis, even
current tegplared one,exhibit st vollage spikes
‘when switched on or off. The following precsutions
are recommended to minimize the isk of destructive
electrical ransients oocuring

= Reduce static charge accumulation by wearing
a grounded wristsirap when bandling lser
diodes.

= Usen grounded work area and st the lascr

diodes in their originel shipping packes
when o in e,

« Dliminate trausi

.t power supply spikes by
using & poer supply specifcaly designed for
laser diodes ar another “slow-start” power

supply. Tis criteion is buil o this project.

Excessive Forward Current

A excessive forard current cun cause operation at
opiical poser levels, which way damiage the output
facet i ess than 1 nrcrosecond (isec). et setion
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Fiaure 233 Assombly board

Seven el holes Lo mouting he swit
87) and the external connestion leads

The switch s shown attached ta the assembly
bosed but may be retmotely located using
nterconnecting lesds.

3. Assemble the board as shown i Figure 735
Start o nsert conponents into the bosrd
s as shown, Note fostart snd prosced
from rihe o et attempting to ohtan the ay
outasshown

Certsin lads of the aetul components wilbe
st o coneeting perts s ircuit runs Da ot
ot or i a1 (s e, s best 1o tempararly fold
he fe ndividual purss from
fallag out ofthe board Roles for o

Note that he solde it in the muplicr sec-
i, consising of G4 through C13 200 DI through
112 st0uld b lobular shaped and smooih 0 pre
vent high-volage leakuge and corom. The solder
sl sz i that of n BR. Rur sour ingers o the
Joinis and veriy the absenge of skarp poinis and ro.
trusions,

averta secure

Also note hat 11 i ying on sside and uses
Short pieces of bus wire soklered o i s cxten
sl for conneetians o he it bosrd,

Circuit Board Testing

“Totest the ireui hoard. llow these steps:

1. Separate high-volage output leads spprosi
mately 1 inetfrom one another.

2. Comneet 9 valts to he input and note a cur-
sent dra of apprositsately 150 0 20 mil-

ismperes when S! i pressed

3 Decrease the separation of t
eads until  thin, bluih discharg
ally borween
rentinput inc

ighesaltsge

ot af un nh. Note he cur

asing The incressed value

depends on the engeh ofthe spark,corors,

a0 01, bt should ne exceed 350 mil

Hiasaperes

Check the cllcctor tab of Q1 and add sl
atink i oo ho Lo touch A heatsok 13b

shown in Figure 224 (Chapier 22),

For those it scope, i may be nteresing 10 ncte

thewave shape e clector i, asshovws in Fgure

232, Note this i without any sparking occurring.
Nate the takeof point forthe fosus ead This

it s approximately at s the Sutputsolage. The

ity be powered up 0 12 vollsirecs curen
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Fiaura L1 Ansigran i

minimom of destruetve molecular disaseciation and
secondary ienization,

Your it
ively law current The drver pover supply schematic
s shosn in Figore 1210
foad curent of L nillinpere (). This s usuly s
cent 0 powes iltes up 103 inches per side when
propery constructe ting up o 185inch eiter
wire spacig. I easily pove
these intrucrions.

cquites  high DC vollage at el

 thouh the current o

mproper contaet can esult
shock,

The vutput volia
Cockerott Walon voltags lplicr vith fur o five

of the driverisobtaned wing

ing bigh voltages was wsed i the st atom s
ushoring in the nuelear agel T mulplice sectio

requires a high voligelTrequency sourcefor fnput
Inpotis suppled by a transformer (T producing §
8 ifovals (Kv) at approximately 30 kiloer (KH).
You will note that this transormer i s propristary

design owned by Informaon Unlimited,

partis
sl lightwigh for the porer prouced.

=
an oductor (L1) and s swithed u the desiredfrc-
effc ranssion (FET) switeh (O],

primary partof T s current driven ehrough

queney by a
he capucitor (C) s resonated with the primary of
stches when the frequency s

properly adjusted. (1his mode of operation s very
perstion. The timing of the drive

pulses 10 O i herefore cntical 10 obtan optimum

Sl o clus E

The drve pulkes are generated by a 395 timer cir

s (1) comecd o am stable mulfsibrator vith
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P U5 Simplc acserator for ap 10 1090t

Nt ha conisud operation at over 3000 vl electrodes Al nercse n 00 vt nrements
xrtuallywillmechanicaly weaken te ol and. erityssem ity Use an xtenaly cairated
rode hesprk wich Domot g aver 2500 vl a5 meter connected s he nerzy orage capcioes
ke an he Kol except forexpsrimenting! The o verly he panel metercatwaton fom et
st may e st p o SO et forapecttime

mental resarch hut il require contnul mainte-

Al ot that the spusk gap s factory et ot
nance ofthe cofl and cleaning of the spark switch

Linetfor operatan 3¢ 2 10 3 Ky, Lower-voltage
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Fiaure 26 Bracker on flyway fabriciion

and e the projeetit shosting ol the
mandrel

“The indicator arp NE1 should ight when she
intended charge voltage level & reached. This
54 masimum of 70 volts and shoukd o he
exceeded. The resistor dhvider, consisting of
RO and RI, s this poin. You may bave to
vary these valags o et the desied ndicarion
atthe charge voltage level vou want. Without
this L, o st ime the charging cxcle
and coondinate it with an external meter 1o
bt the charaing tim or lwags use he.

Note that the velocity sill incrense afer the
firstseveral siots. This s e 0 the capacitors
pularizing thei cletrolyte

el s b s i s

Obtaining More Velocity
(Under No Condition Point
or Shoot Toward 3 Person)

ncresse the man

and sind 401
Lurns o 122 magaet wire i i 1o cight even wound
ayersom your 75-inch diameter 312-wide ylon
honbin #HOTTHER, The messored inlustince
Should be 12010 L50 micralbenries The ohicctve here
510 et the bory of the rojectle as el 1o 4l the
copper windings s physically posible. This will
reduge the reluctancs and increase coup
velocily increase can be obtsined by removing sex.
ersl s on the acecerator coil vl e urrent
eering diodes start to blow, Our laboratory unit
o dovn o 5 microbenies, obcining  ve
crou velociy

urther
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s cross O, end resistor R2 s the 2nee
curesn. The callestor cutrent of Q1, sl the bise
current of Q2. s controlled by s v base, which i
comnested actas resisors RS and R6, Corrent
hrough the phota diods PD desclops a veliage
Aeross hese reistors that s proprtons 6 the opt-
cal output eneszy and contiutes he fecdback
vequiset for output stbilztion, ncreased ouspus
s Q1 to condictkss base current 10 02, resull
ing i les Jaser diode curtent. Potentiometer RO pre-
sels the value o the quieseent urrent, Capacitars C2
and C3 fimit ransients a the base o Q2, whereas,
capacton C1inis them from the 6ol fne. The sy
e s o whe teansisor O3 sarts to conduct
and eventually resches sturaian,

The s o swith 1 mny b toush-cantrol cloc
vodes consising

af small pieces f meallc tape that,
‘when bridged by finger contaet, ause a smal smonnt
aFbase curtent 10 flow nto ransistor O3, The colec-
o curtent of O4 flowsint the base of Q3. causing it
o sstarate and supply et o the laser diode cir-
ity The base current to Qi limite by resistors
R9where RI0and eupici or C7 reduce the ciai’s
sensitiity o srsy AC o satie ields that could cause
premacine acivation, This schrme would only be
used i certain applessions and may be eliminated
Ty simple switch

The laser i powered by four external AN bitter
e any conveent souree of 6 volts. 1 contiols
the power tothe circui and may be i key swich,
push button, o itch rated a0 5 s

e, o lder s

LED! i ntended for emission indication, nd resis-
‘r K1 controls the diode cuent.

Canstruction of the
Electronics Assembly Board
Toconstruet the bosrd. follow these steps.

1 ety all s parts and picces nd veri
them wit the billof materals

2 Insert the comporents stasing from o end.
oFthe citcuit boacd.and follo the locations
shown in Figore 13-4 1 you are using s perio-
ot veetar bourd it s & good ded o rial-fit
the lasger parts before actualy aring 1o sol-
e, Alvays avoid bare wire bridges, messy

slder joints, and potential solder shorts. A
prinied circuit bourd (PCB) s aastable o
i project

Check for ald or loase solder joints Pay
atention 10 the polarity o the sapacitors with
polasiy sigss snd all the semiconluctors

4. Carafuly solder the bus wire extension picces
ot laser sockel asshown in Higore |
The socket must bt 0 the top side of the
asscmbly b when sokdered in place, I is
suggested that the sockst be secured i place
wsing roons temperature vamizing (RTV)
ilicon ubber when the proper asembly s
verfiec

Salder o f-inch switch s and 11 bat
tery clip o the ussembly board. You may siso
cannest leads 0 the aptionsl esttone circuit
1 building the lascr for window bous

iments Note the dual connectons o pins
and 3. These are the snode of the diade lser
and he cathede of the monitos diodk.

RAssembly Is Ready for
Pretest

Danotstal the e diode n the et ¢ this
e The ireuit mast h checked and calbrated
eforehiand, To est the comstruction. follow these
steps

1 Mk sure that the batiericsare o full capac-
ity before you proceed with the fllowing.
Chck o the lowest meter ranze: ony curcent
flowing intothe circuit above & fiction of
micro-an with the system offwill ceuse pre-
mature disharying of the batteries Cieck for
delictive companeats, I paths, excessive
moisture,snd o an il any carrent readisg s
deteeted in his sep.

2 Setupameter i serieswith one of the bt
tery leads o monitar he system current in the
rangs of 10 (0 250 millamperes.

3. Tomporarly unsolder the LD from R1 Short
he swieh leads Lgether and megsars a cur-
reat of spproximately 13 milliamperes Bridge
Rita the LED sl note the corrent going to
A0 millsmpercs and the LED lighting, Scll
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Chapter Eighteen

Fia

}

188 BTCEARM fabrication o asscmbly of GRDPLT groid pioic

hazardous utaviolet emisions snd st ot he ool st 10wl b necessary o refice eleetrodes

viewed directly Observe them through aclearpicce.  mors often than f they wers fungsten,

of plisic o prolectiv yewser. Use the remaiing fous feet of 114 wie to meke &
Tungsten i recommende fo long term relable  ground dischirge probe that mustcormect dirsetly (o

coil opsration, However, ugsen fsexpensive and  the eround plate (see Figure 15-11) Thiscan be used.

those requing short-term operation may wse dril for drowingsparks from the antput of the il
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Chapter Six

e vt eeami s

CAPAGITOR STORAGE

1iEAC 2 wRe

Trager e
ok el
¢
9

ST TG PO e e

Fiaurs 63 Soup o wioe xplasion priject

£010 4,300 volts for an ncre
capaciyor both, Use
Ao note that the continied operation at over
4000 vols eventialy will erode the spark switch. Do
ol g over the & Ky selting except for experiment
ing The system may be estfired up 10 000 vals for
experimental resazch but may require continual
maimenance of spark switeh clecirores A hiys

ed efect, add more

increase in S0 val increments (o verify ysiem
inteeriy

I may b good dea t check the front panel
meter clibration from time o e, Use a exter-
nally alibrated meter comected acrss he sarage.
capacicors o verfy panel volge setings.

e spark gap i factory setat 1 inches far oper.
fion 213104 K Lower volige aperations may

S8
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Chapter

Fiaure 810 Finalviews of the avsemibed controlerand cocting ysiens

76 Electronic Gadgets for the Evil Genius





images/00040.jpg
Fiaure 14-6 SGPKI spork gap brackets

5

and the spark gap must be dirset. Avoid laaps
i use short pieces ofstipped WRI2 sol-
deed o the respective lugs The T trans.
former lead to the radin frequency (RFC)
ehoke i saldered s shown. The secondsry
sround lead i soldered 1o LUGZ. You should
end up with the grounding lead 10 the second.
any the primary coil center conniction with
the ug.a oud for the primary fap, and a lsad
othe safey discharg prob.

Assermble PANELI and wire the primary 115
VAC input scetion,as shawa i Tigure 1415
Note that it s Important 0 veriy a proper
round of the ureea wirs of the cord (CO1)
beingclectrically connected o the fiams of
T1,the PANEL scetion. and the sccondary
retunm lead.

Attach a 3ivineh plasic cap (CAP3S) o the
center iaa 120 < Linch brass screw nd
This pointis the cath-grounded common
setum of hoth the primary and secondary colls.
Adtach the four coflbrackets using 16-% nch
brass, flathead wood screws. Verify tht the
racket hales fne up with the piot hles s that
everyihing fis s shown i Figure 14-16.1f not,
e the o holes and assemble s show.

Messure an §-foat lngth of wire (WRI2) and
thread one end through the clearance hole as

.

9,

x

SGFIN Spark gap coolng s

Shown and wind six fll s, plcing thern
intothe lager clearanes in the four hrackels
i you g Shape for 1 et circular shape, 35
shown in Figurs 14-17.Saip off the end as i
‘must be inserted and soldered nto the Y1
inch copper Lubing (COTUBSIG) for the
remaining part of the primary col

Continue by winding th attached 7-foot scc
tion ofthe a-inch copper twhing s shown,
snapping the cutouts info the brackets Attempt

 neat circular ook, 2 shovn in Figue 1417

Assemble and cheek the intezrty of ol the
wirng and mechaical assembly. Label the
unit s shown in Figures 143 and 1415,

‘Open up the spark gap o place & piece of
imsuluting material between the clectrodes to
revent irng,Verily the proper assembly and
plug the unitnto a LIS VAC, three-wire,
rounded outlet.Check the action of S1 and
note the Lamnp NEJ igniing, Quiekly short out
the spark gap electrode attached to C1 to the.
chasss round with the afety probe. Note a
Ioud, bright discharge oceuerin, Oy -
form this momentarily s it subjects compo-
ente 10 unusus! stress and only

verily proper operation a this point. Also
remave the power cord and material between
the spark pap slectrodes

Electronic Gadgets for the Evil Genius
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soard and 20 hreaded holesare cimen-

sioned in Tigure 23- for securing and center.
i the image tabe, These holes are located o

4 120-deprce radivs,

4 Fabrica the HAI fandle from sn S-inch
Tength of il LD schedule 40 PVC wbing
“The tube must e shaped and Fted where it
abuts o the ENT main enclosure.

5 Fabricate the BRK | and 2 backets fom
Raltinch-wide sisp of 22 gavge alumsinum a5
Shoven. Note the holes for 46 ¢ - sheet et
seres farsecuring the assembly logether.

6 Fabrieate TUB! fram 2.3 s inch lengeh of
ineh 1D sciedale 40 PVC ubing for he
objsctive lens Note this is only 2nches lang
‘whe wsing the optoral epies and “C or T
mount adaprer i

o orcer for TUB] o felseope o the mai
enclasare ENL sciteble cylindrial shims,
CAP2 and CAP3. must be fsbricaied, Thes
are the 2 e inch plstic aps CAP2 has s end
semoved by cuing au the center ssing the
wl of ubing s 4 guide [or the keife. CAPS
has 3 smalle secton eut out for LENSI This
metad i cheap and works reasanably well.

You obriousty could substitute the pieces with
properly fted parts bricated from ale-
minum o plaste i sou desire This approch
s more professional ooking but can be much
mors cosl.

The leos sk s simple unearrected can-
vex thatis adequate for mostinrared souree
viewng s not a quality viewing lons such s
the optional 50t wide-ungle or 75 mm toe-
photo with the € mount hisadk When usin,
ihis s, you should either create o purchuse.
an adapter ing that will adat 10 the lens
hreads and i ruglyinto e enclosuc, Sec
onr,

9. The IRIS image tube has presonnceted leads.
The negative short ead aitached to the.
objective end musthave o 1 inch lead.
splced o . Insert the tube pacrsy it the
enciosure and snake (he leads hrough the
cces hule. Positon the tube and gendly
setew in the retaining screws by hand (0
secure and center i

10, Conneet the leads from the tube to the powse
oard s show,

1L Insert the powser bourd int the HAT handle
ou wil have t0 delermine the secess hole
and dill forthe switeh S1 ones the bosed s
Secured it Final position, Wires showld be
long cnough f the camplee removal of the
sssembly when the hndic s seeured in place
i the BRI brscket This allows eny pr
sy acjusment orservice. Leads may he
shortened once proper operation i v
Connset the battery to the power board and
energine switch SL I you did your homework
youll not ave o readint he foeus taps or
divider values. Once the operation i verilicd
sheck forany excessive corons and climinate

it. Positon the baard o switch S1 adjacent 1o
e accss hole in the handle I may be neces
Sty o fanher seewre the bosrd in place Vi
foam rubber picces, room somperature vt
canizing (RTV) adhesive,and s0 on. Skde
fexib Tubber membrane over the acess
Hole and insertthe baiery s cap CAPL

il assemble everything s showa In Fig-
e 235 and rsount the indrared Hitered llush
Jight You wil have o sl amy lght ks

using plumbers”“monkey dung” o1 coa seal

13 Adjust the objective and then the.
th clearest image.

picee for

Special Notes

The unit s shown with a il n nr
isting ol commen, exersiy el fashlight i
et with special infeased il Any isiblo lght
leaks st b seald with slctrician' gonk, coas

dsouree con

el or black iguid rbber
“Thisapproach allows total flexbilty in viewing
Sources not requiing infeared flminstion us the
Tight need not be energized or may even be removed
The light source may s b inensifed by replacig.
the o 1 el with an cight AA cell NiCad pack
providing approsimately 9 volls A sutabie Jamp may
o subsituied, providing seseral s more il
nation,The lamp and btery lfe will b greatly
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Chapter Nine

Fiaure 36 Wiriug aid fst el

Flaure 87 Wiring aid for level o

Flgure §.8 Wiring aid for fevel diree.

Comnect a digial milivolimeter 1o TPS and
djust the multiteen gt o CC1 for
xsety 1 voit. This coreespands 0 3 current of
1 amp flowing theoush the test dioce. You wil
ot that a reading of 1 millvol on the digial
et equals | milliamp of diode current

Cheek the ouput egulation by shorting vut
ome ofthe test diodes and aote thas tre mill
voltmeter doss not chunge, i verifes he
eurrent conirol,

You may now canneet in o reallaser diode.
The system outpt will he dependent on the
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SHOCK AND AMAZE!
INEXPENSIVE PROJECTS YOU CAN BUILD!

Electronics fans have waited 2 long time for tis book. Not since 1963 has author Bob lanrini published a
collection of his amazing projects—all of them fun, easy, and inexpensive to make at home and, best of
all,serfously exciting and impressive!

lannini takes the stuf of scionce fiction and science future and brings it down to sizs for the home
hobbyist. Full of sasy-to-follow plans and clear diagrams and schematics, and respectful of your
wallet, Electronic Gadgets for the Evil Ganius gives you:

" * lustrated instructions and plans for amazing pretested projects advanced enough for sophisticated
eloctronics enthusiasto but described in sufficient detal to be bult casily by newcomers
* Explanations of the science and math behind each project (e.g. you can explore different methods
of achieving acceleration)
* Frustration-free plans—noeded parts ar lsted, along with sources—and most of these projects
an be bt for $100 orless

WHAT WOULD
YOU DO WITH...?

“This book equips you with completo
plans, instructions, parts lsts, and
‘sources for these wonderful projects:

B i e b sy ool s i ;. Infarod viomer
0t book! 1t brings @ 10t o tdeas from. Sta Wars and other « Otjectevtaion device
‘slence fition ms £ roal 10 1113 & must fo al science fioion = Laser teing ystom.
Coihuista andimtors.  Electomognei s (EWF) georator
" Sonc phaser cannon
.44 A amaring bk with plans for anything cool that you e
Couldever want 1o bl has very ciear and etsmmonsis s
instrucions. There oo lots o clagrams and detsled puee s, | 1 = OWlectprlectort
AT of the things work very well, and the materal costs are. ai et e e

s ie il hhe - Lasar beam outer
D T R Ty —————— - lon ay projector
Foberthas done 2 reat o - SeveralTesk coll projocts

* Pyrotechnic laster and shock waue pulier
- Lightning bot generator

* Roboti cirutjamming EMP generator
* Ulirabright groen aser

444 “An excollent book of sloctronics forbaginnars and experts
alks. 1 gives stop-by-step instructions on buiding real lusers and
uch more. Reduires it or no dloctrical xperience.”

#5444 “Robert E. lannini scoms to have spent a lot of time + Workinglight sabor
bulding and wriing about al of the projocts in s 390-page book. + Magneic puiss can crisher
His tochnical expertisa in the fleld uidod mo groatly. whan | bulk + Mass dever and launchor
1410 of is projects. There are ots of othor projocts...and 4 great + Ulrasonic microphone
project that am gioing o buikd next. ™ 7 e i ot

- Utrasonic shook projector
+ Electicfsing and worming machine

v iowers o Bablans 195, oo Bl Your Ow s, e,
o iy G & Otar kg Space-Age rscrs

it 0 e

s -07-3akom 4 bt gmelcon oot

1A i ;
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Chapter One

Antigravity Project

An aatirayiy projec provides  means ofeviating.
il orces (s Figure 1),

Motors,ans et of magiets are ot used. A propal
+ forces of an
fon winct Thisphenemenon i an excellat ms
sportation on g prob-
lerns ae satved,and  vehicle could operate fn

bt purely by el

sive thrvstiscreaec ythe eaction:

tor

kot fictinlss enyironzest.

Construction equices il electronic expe

encein buikling the elecronivs s el aspatience
with  steady hand i constucting the craf,The o
et presentedino e sections e on povier sup-
Pl snd the ceafl.Expeet t spend betwcen $25 o $51
o parts oting s sre ailsb through Informs.
Gon Ulinited (wew amazingL o) The complete
parts it the e of the chapes as Toble 11

Theory of Operation

The fllow

of  solume of i seelesited

by cloeiccharges A thin,posivel eharged ervitier

wire is located in a

e thatis in proimity o2
oo, ttracting surface, A prtcls ar o
charged in proxinity to this thin eniter wire and see
et o the e

oot
efct)

Itappears that masimum trast (or

quires moning 5 much i s 1 st

posible i 2 iven amount of i, expressed as the
llowing:
fores =~ rvit = mss of wic

“The povwer it 10 produse this movernent s

e 0 (VI crergy i joules

e oy
“power our™ o pawer in” e obiain

fine system effiency as th ratioof

Effciency now booomes inversels propertional o

thevelacky of the air and therefore supgeststh ut-

iation of farge mases o volmes o lowe vloci
L This i ot o sy that the
i lfin capabily fllows hese same puide
Toes

e et

s known that i molecules and ons ae eastc
ot High vl

fieshave o
endoney o cause molccular dissocarion vt

accompanying secondary oniztion

i scandry forization will s & et decreasc
e resctionary efeetor Uhrut dus s reversl of
direction of the now eppositely churged particies The

possibe at lows velsty or energy where he maxi
mam armount of lasti olision

place with a
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“Youwill note the four longer il are posiioned  plates Thi layon s shown in Fiure 25-5.

it the s o e bottom and midele partition Alusiratesthe final view of the puer and Figure 25.7
pltes The shorter pillus, however e posidened st shows the spark switch setup fo couplng 0 the
e midsections of he middle and Lo pstiion anenne.

Gornacionpoins woxioary
o e a1

[ p——

— Fosion of nge e

Flaure 356 {op view of middie partiion plate, showing the x-7ay view of capacitor placement and mouning
holes
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Application and Operation

“The dispay s imide & s enlosure and resembles
‘atormado shape of laving and svirling plssma. Tt
dances and jucsps o engthing brough near it and is
Highly visole,even in normal,uoreseens lhting
This sensitiity iy externl eapacity creates many
bizarreand secrmingly siiking efecss The plasma
s can lght . iorescen Lanp when brosght
near the slass enciosuze without any wires or connec:
tons ofany Kind s eature demonstraes the
highly raditice prapertis of the plssma el and.
serves o n excellen seienee fais projeet o e
conversation piece.

Special Note

Your isplay will vary 0ver e, starting ot as
wide, undeined glow with puspish and orange disks
and cventually osming & defned parpie tornado ke
vortex extending 1 the length of the container. Ths
chanse i dus o the pressre fncreasing and s & urc-
tion offeakage and el mpuriies. The system,
property processed:should b actve forup 1o months
before rapumping s equired.
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“This projec s an exee’

demonstration of puised
s where  nor

eryday aluminum sk
10 hourglas configurtion (sce

fgare 1) Several of these systems ars on nterac
v display i public muscuns where it has been
veporied that studenss would bring thei v s,
placing then nto the test il and keeping them as
Comstracton requices s working!
pulser s described in Chapter 5,711

Puiser it the sl of the shy
s shown using e

Setup and Operation

To begin the project, pr

I Ase

ble the warpi ocking cils, a5

Shown ia Fgure 7,
2. Position the warping coll asembly ot the

61

Figure 7.1

A mas
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Fiaure 32 Fudser schemdc

A 12l transormer (T3) poviers the ool cir-
. including the REL elay Withont these 12 vols,

Sisten canno be enersized withost manally
ctuating RE1, Rectifer diodes DI0 throvgh 1 rec-
1ty the 12 volt-atemaning curren (VAC) that nte-
ertes onto the fillr capacior (€1, Resistor KL
decouples the 12 vols or reeulating vin ener diodes
(23,74) which e necessary for sable aperstion of
the comsperator ciruit The main power for the
charging energy s from the 115 VAC line,fsed by
Fland conteoled by sih 1.

Special Note

Our b at Ifrmation Unlimited s encrgy sorage
tacliics consisting of 10 racks o 32 microforad
{MFD), 450-volt oL flled cas wired in paralle]for s
otalcapacit of .60 i o approxitely 13000
oules 214000 volls e rack. Al racks connectec n
pardle produce 130000 joules T i pecamnnt at

s ncrgy levels 10 poperly wire and assemble the.
complete system with adoquate spacig and condic-
oror wire size i urder o support the -
ezt pulss abtained. Lxplosion shields acound
the storage racks are used fo protect operating per
sonals

The charging ime per rack s approsinately 10
it A0 sacks would bs impractical with s
charger,as i ould ke almost 2 Hours We s
10008 vl 1-amp. eareent-controlled sysem that
Charges 10000 oules a | misute. This 10 Ky, Lamp
High-pon

d charges is available on special request.

Construction Steps

ot section. it s assomed you are ailise with he
5 of busic shop fools and ave had inermediatc
assenbly experionce

e puiser is buit on 4 el chassisthatis 10 %
17515 inches of 22 gauge galvanized steel. It uses a
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4 Pluginio 115 volis-aiemsating cument (VAC)
and turn on the woliage conical to verily btk
light-emiting diode (LED) lamps coming or:

T red lomg (LAL) indicates he system s i
The green or vellow famp (LAZ) comes on bt
extinguishes in the charge cycle and comes on.
‘when the preset voltage level i reached, indi-
cating the system i ready to fre.

5. “Turm the volage control offand unplug it
ance the previous steps are verified.

6. Set the charge voltage conteol 0 the 3,000-
voltseting as maked on the panel Plug the
waitnto 115 VAC s tur on the high-velt-
e satety switeh $1

7. Depres the *chage switeh (S1) (the groen or
yellow Lamp nows goes of ) and note the
ncreasing voltsge on the panel voltmeter
reading indicating the cocrey storage capct
torsare charging. Allow it 0 charge to the
prosct voltage as in step 6. Note the LA2 lamp.
now wras on when the set level is eched.
indicating tha the system i ey ta fire,

5 Depress the fire switeh and note a loud report
af dischirze i the spak svit. You should
a0 same deformation around the can under
th cosl. Repeat at 410 volis and the can
detorms 10 ahout 30 percent of is original
<hape.

Speclal Notes

Note that system energy veries wth the square of the
ineressed voliage, For example, enerey will nsrease
by 9 when the voliage s ncreased from 1,000
3000, You may g0 10 4500 volsfor an even greater
effect 0 mare capacityvr both 0 really devsiate
thecan.

Note that continued operation at over 4000 vols
eventually will rode the spark switeh. Do not g0

overthe ¢ kilovols (Kv)ssting exeept for exper-
menting, The system may b testfrcd up fo 5000
volts o experimentl reseatch but my equize the
continual maioteaance of spark switch electroes
Alvaysincrease in SU-vol increments o veriy -
tem integriy

Imay be & good idea o check the frant pancl
meter caibration from time 10 e, Use an extcr-
nally eaibrated meter connectad netoss the enerpy
storage capacitors o verfy the panel voltage setings

The spark gaps actory et a1 1 fnches or opers.
o 1310 4 Ky, Lawer-volie operation may
require desteasing he gap fo relibie rgering.
Operations aer 4 Ky wil require widening to e
veal premeture triggering, You may have o ek
the gap by loosening one of the Allen se screws or
your particulas tange of operation.

oushould ple & high-permeabiliy ferite cors
wound with two to thrce trms on ane of the leads.
from the crushing col t the G2 Ths pat will
increase the nductance of his e (o block (e rig-
ser pulse from being shoried by the low impecince
Ofthis coll v quicky saturate at the main discharge
curent.

isimportant thatthe allconnceton leads from
the capncitor bunk the pulser and the rusher coil be
s short s possble 10 recuce e inductance for
optimum sesls.

The spark switeh may prematurely e i diny or
improper zapped.

T i e
s v o g oty Siaege ot

e system uses a push-onoff charging swith, it
will somaticlly rechirse the capacitor bank efter
g, Basi unts o & push-on witch or he charg-
ing switch, s chareing always requiresthe switch to
e depressed, providing safer operation t he cost of
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10, Assemble the LDIODE aser diode 1o th
HSINK heat s via a etaining washer and
w0 serews Nate the sandviching action of
ihe sembly with a diode nesing a the
recess ofthe heat sink. Do not i

o nto the socket a (s .

Circuit Pretest

T conduct  pretest on the eicui,folloe these sicps

1. Assemble  test diode using thrce IN40OT
connceted in  sries to simalate the laser
diode s shown in Figure 9.2

tthe lsser

To"E"VR1

Tored 0G1

vR1

oLz

(Conectthe loads of the test diode 1 the pins
of the laser diode socket using small algator
clips, observing the polarity

Presctall switches o off" positions and con
fect a volimeter o T3

Turn on S1 snd note the blower B and
LED LA coming on.

Tum on

ind note &5 0 10-sccond delay
before LA comes on and the voltmeter indi
cates a voltage. Note that the indicator LED
on the CCL module also Hghts up Adjust
trimpat R for 7 vols on the meter. Adjust
iapat voltage from 10 10 14 nd note the
eter mot changing from 7 volis. s verfis
proper voltage regulation
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5. Continue tuning K3 and note a very sharp rise
i the eurrens (hout 7 mps) with the vutput
coming to e, Inmediscely shut it down s
e cailcan be dansgeed i Uhis mode withaut
& suitable load such 13 comncetion o neon
o fuorescent whe.

I you have ascope, sou may short he output
Tl o grovnd snd no

ncluded in Vigure 17:2This verifies he oper-
ation. Note that the transformer s designed 1o
allow proper switching of the MOSFETs even
with shoried output

6. Replace the 10-amp fusc with a 5-to Tamp.
value

7. Inserta fourdineh enclosure tubs (FNT) into
the bottom cap (CAPL), Use PVC plumber
Gemen 1o seal tese pieces as they rust ot
ek the trsasformer o, Do this anly after

o
[
®

TTOD ®BISal

corseet circuit performince has been verified
a5 vou cannot service T without Hacksaving
the enclosure apart

Fill the nclosure with ol 1o the tap of the T
It not necessary toscal the top eap f the
unie & alwags aperated s upright poston,
Note this step i not necessary o e with the
enciosed experiments when opersted os
shoun,

Proceed 1o conductthe experiments as shan
in Figures 178 and 179, Experiment using
pisces of steel wool necdlcs snd fuorescent
and gasfilled amps, and observe hos difer-
et material react 1 the high-frequency
energy, Caution: Obisia some patssiurs
itrate and sprinkle it onto some stsel wool.
Note the pyrotechie display. Danger: Do nat
use chloratesor perchlorates.
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the warmings). The effects depend on any parsane-
ters. inciuding humidiy: leakage smousts types of
abecty and provimity.

“The device can be used it was When the out-
s terminated 1o L, smooth-surface collec-
torsuch as 5 arge metal spiere or bl hecomes
4 vselul high potentia suurce capable of powering.
particle oselerators and ather related deviees. 1 iy
e buil s  producer of negative of pesicve fons
emonsitating a phesiomeron thit s it egurded
s demerit when bailding and designing High-val-
ag¢ power suppies.

The device isthen terminated into a sharp point
where the leaknge of positie or negativefons can
eccu. This will esult i coran and th form
s acid via he producton of the ozone prodused
when combining with itrogen and forming itrows
i, which, with water produces this strong acid.
e production vt fors a5 eakige 350 robs he avai
bl e from the supply.

Experiments

“The follawing experiments are eraphicall shown n
Figure 22-10. 1t is well known i High-valiage -
eratoes ususlly consis o Iarge, smooth-srface col
lectors whese Leakage s minimized,allowing thesc
colletiveterminals o sccuimulte bigh voltoges with
less curreat demand.Leakage of# high voltage point
s the result of therepuision of sl charges to the
extent that these charges are forced out nto the i
s oms The rate of ons procicedis s rssalt o the
harge density st certin poin, Th magnitude of
Ihis quantiy i a function of voltage and the recipro-
calaf the angle ofprojection of the surfce,

Note that Experiment A i the figure shows why
Tightaing rods ave sharply pointed. This causes the
charges to leak off into the s before a voltage can
e deseloped o create the lightning bolt.

L noneevident tht o ercate fons it s necsssary
1o have a nigh voliage appled to an object such as .

needle ar another sharp device wsed s n e,

Onece he fons leave the it
fain mobilty
tances concating and charging up other ahjects by
sccumulation and collsion

they possessacer
hat allows them (0 ruvel moderste dis-

Experiment I shows S. Flmo's Fire. This gl dis
eharge accurs during periods of bigh elecirical activ.
ity It acorona dischiarge that s brush e,
uminos s ofer may be audible when leaking
from charged objects n the mosphere It o
hip st airrall propelers, wings, and othr pro-
jeuting pats,as well s on objects prejectng from
high errain when the atmosphere is chasged 21d
sufficiently sizons lectical potentia is created
betureon the objectand the surrounding sir. Arerall
most frequently experience St Emo’s fie when -
ing inor near cumulonimibus clouds,n thunder-
Storms insaow showers, and i dust siorms,

Experiment Cshows afashing fuorescent or
neon ight. Ihis experiment demonsizaies he mabil
ity of the ins and theic abilty o charge up the
eapacitance in afluarescentlight tube and dischr
in the form of st For 15 experiment, perform
e following scps:

1. Havea friend earefully hold a 10- 10 40-watt
fuorescent Hight o neon-filled tube and torn
oIt the ights Al your eyes 0 become
aceustome to the total darkness.

Hold the end about 3 feet rom the output of
the o ray gun and nore the anmp flckering,
Increase the distance and note the flicker rate
decteasing. Under idcal conditions and totel
arkes, the lamp will Fcker o a consicer-
bl ditance from the souree. Use cantion in
otal darkness, Hold the lamp by & gas
ope aud touch the end pins o & vl pipe,
metal objects, and soon far hest results ancl
he brghtes s, The lsh time is the v
alent af the equation T ~ CVHL, where T is the
fime btwoen fashes and V s the fssh break
down valtage characteristic of the Lube, C 15
the iherent apaciy in the 1ube and s the
cquivalont of the amount ofions reaching the
amp and abviously decreses by the % power

of the disane.

Experiment D> concerns ion charging. This demon
strates the same phenomena as i the previous exper-
iment but i different way. Peform the following
sepe

1. Setup the unir s showen with a ground con

tactabout - of n inch frm the charge
sphere.
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Chapter One

Problem U: The Lifter Is
Moving a Little but Is Not
Taking Off

“The liftr cithe docs Rot have <nough power o it
afTorthe igh-volisge capaeitancs o the foil skir i
catsing an attaction o the testsurce. Ty o of
the following:

o Teave the highvolage supply plugeed ia sad
the pomter turmed on

« Ty genty blowing on the fiter unb it moves.
This may josle thefiftr off he capacidive
Spot thatt it on and i enay sty i ot
without warning.

« Toy using a loug nonconducive picce of plas
10 pently it one edge of theFiter up from
e testing sucace,

. on igh-voltage and sround wies to
nsurs that they are ol the lesisg surface
They may also cause statie cling 0 the testing

surfce,

Problem 5: The Lifter Is
Maving but Has a Lot of
Electrical Arcing

The eectrical scing o your ifer i preventing
enough capacitanes o buid up o llow a sustainable
it

* Unplug the bigh voltage supply aud wait for
the high-voltage charge to isspate

« iry siding theentire corons wire up the verti-
ol blsa sirus s los than L cerimeter
at & time) wntil it s farther away from the foil
kil This increases he distance between e
o capaeitive elemeants nd i reduees ifting
power,but i should s reduce cleetical arc
g and make Lol possible.

« Fnsure thatthe o skirt has heen Iolded over
the top of the balsa horizontal sirut and hias
eca taped witha piece of Scotch tape on the
etborside. I the foil has ot been folded over

the top of the harizontal bals szut i will not
hae proper surface area capecitance.

= Ensure that o sharp edes are present hat
wouldfead 1o fon leakage on the foil ket of
the lfier, Also ensure that oo sharp odges arc
sticking ol he end of the corona wire s they
will ede capacianee.

Problem 6: The Lifter Is Lifting
off, but when Arcing Occurs It
Suddenly Drops or Loses
Height

Sudden drops in e helght may accompany lasse el
wical s bereen the foiland the coroms i due o
rapid reducton i capa
o] ki f the Tk, which i tun rcuces st
See Problem  for detals on troubleshoaring this

fance n the coroni wie:

Problem 7: The Lifter Is Lifting
off and “Bouncing” the Tether,
but Thrust Is Not Stable

1 the ifteris bouncing a the end o the ether or

rapidly swaying back and forh, t s due fo s
e i thrust sersus psitoning

+ Unplug the high-voltage sapply and wit for
the high-voltage churge o dissipate.

* Check cach of the tethering threads and make
sure they are all tho same lengeh when fully
extended,

+ Cheek each of the tethering threads to mak.
sure they sze  reasonable lenath (810 14
nches)

+ Check the high-voltase and ground wires (o
ke sure they aree, snagging on something
during ot Yot may ty taping the igh:
voltage and ground wires (o a nonconduc
surtscs sbot 10 inches from the top of he
tosting surtae: (Note: Muke sure these wires
i norcross o eise they wil shurt out yous
o supply)

18 Electronic Gadgets

for the Evil Genius
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Figure 176 Assembly boand and exiernal wiring

rounted parts and the primary leads of T1, a5 SW2NUL Note the thin picce of plastic insu-
shown in Figure 17-6 and Figure 17-, sing lating materia or the PC board.

the appropriate leagths of the 120 vinyl

bookup wire Note the mounting scheme of
O1and Q2.as they st be imslted from
the chiassis bracket. Assembie s 0 the
nelvia two 632 X 1 serews and nuts

6 Mounta3S1inch plasic cap, CAP2, o the
channel using o serews, auts and sl flat
‘washers SWINULWAL Note the four holes
for the two e wraps o secure T in plice via
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Chapter Twenty-Five

Basic Description

Shocknare generstons s spsble of producing
focused cousic or electromagnetic energy thal can
reak up objets sueh s Kidrey somes and other s
it materal. Etecpomagnericpuise (EMP) geners-
tars can produce pulses of clectromagnetc encrey
thatcan destroy the sensitive léctronics n comput
ersand veroprosessors, Destabilzed iaducive and
capacitive (LC) ircuiscan produce mulligigawatt
s by g un exploste wire disruption sich,
These high-power pubes can be cauple into purallel
plte trnsmission fings for EMP hardness testing,
perabolicand llptical aateanas, horns,and so on for
irctional furisld

For example, eseareh i urrentl being under-
taken 1o develap s sysenn hat would dissble 1 car
uring a dapgerous bigh speed chase. The ik i
menerating a high cnatigh pover pulss 10y the clec-
o control processar modules. his would be o ot

simplerif the vehicle were covered in plstic or iber-
plass rather than metal. The shiclding of the mtal
oy affers challenge 1o he researcher developing
‘apractical sysem. & device could be bl o do i,

but it would be eters)

iy o could produce
damage o riendly taets.

Project Objective

The objectve here is o generate a high-pesk power
pulsc of lcctromagnetic nrey o tost he hardess
of sensive electuonic equipment. Specificall. s
project explores the 13e o such  device for disabling,
vehicls by jamming or destioging computerized con-
ol chips Welll experiment with disruptive LCR cir-
cuis vith Focused shockase spabiities

Hazards

The project uses deady elecrical enerey tat can kil
 person instanty i imprapety contrcred. T high
energy system that will b assembled wses explodiag

‘wires that can create dangerous shrapreklke efccts
A dischurge of thesystem can severely damage
carby computers and other related eqipment,

Theory

A capacior (C) s charged from a current soures t0
a enensy souece over  period ofime. Once i
seiches b certin voltage corresponding f a ertain
encrpy level, it s allowed to discharee quickly nto s
resomant iruit, A vire now i mace o explode, dis-
Fupling Uis igh-peak current through the crcuit
inducuanee, A pawerfl, undapened wave i now
enerated at the naturl requency and a he associ-
ated harmonicsof this esonant irsit. T induc-
tance (L) ofthe resomant iruit may eansist of & coil
s associated lead indeance, along with th iirin
s nductance ofthe capacior, which s araund 20
nanolienties The capscios of the citeut defeimines
the emersy storuge i als s effect o e s
it frequency of the sysem.

Radiation of the cnerey pulse can be made via &
conductive conic seeton or  meta,hora-lke struc
Lure Some experimenters have used lumped,ball
wae elementscenter e by a coll coupled o the il
o the resonant cireui. This bl antena con-
s of o quirteryave sections tuned o e reso-
ot circunt fraguency, These are i the form of ol
‘wound with an appreximate length o wire equsl to:s
quarterwaselength The sntenna has twa radition
fobes pasalel o s fength o brosdside.
eadiation oceurs st points axially located or at s
ends bt e have nat validated his spproach. For
example, s disliaee amp.such a2 household
Auoresceat g, il Kash rightly at & distonce fran
e source ndieting a powertuldirectional puse of
eleciromagnetic nergy.

Outest pulke system produces eonservativ,
I —

of broadband energy) and i raciated preferably via
conical section antenns consising of a parabolic
seflector of 1000 300 millimeters i diameter, A 25

ctramagnetie pukes (1 megavact

centimeter square metallichorn, Nasing 04t 0
100 centimeters square, will s provide a degree of
pertommance. A S-micrafad. pecial, lov-

258
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Changes electrical ransionis and opsatng <urrent
pursaneters I s otally unforgiving of ertors. so our
circutiy and constzetion ectiniues must ke thal
into consideration. The curve shovs a steep slope
where lsser operstion fakes place anc e fnput-
current window" on the horizontal axis s very nar
o consecquently, dhe driver cireuit must aperate
willin e fnuts or youl xd up i one of the
ord's mos expensive medium-povered LEDs

It possible n certain cases 10 ool your lser
diode down o & low temperature and obiin more
output. Cution s adised fo two reasons: You may
damige the dioxte’s buil-in aprics and sou ray.
excoed the laser clasification i,

The ser in ths ciruit vses a diode that can pro-

@sce up o 10 il of oprial poer at a wave-

Tength of 850 mumometers The output level mist he

Kept 0 ewes than S millsvacts 0 comply withsafey
s wher using s application.

Circuit

The schematic ofthe handheld s s s n Fig
e 133, T laser dioce (1D1) s actsally i assems
by that contains a aser-cmiting soction (LD) and &
Shotesiods scetion (PD). The photodiod casbles

e sircuit o moritor he lasr diod's oufput
procuce he Ieedback necessary 10 conteol theciruit
i preetthe diode from excess diive curtent

e Laser diode s conneeted i seies it curren
Tiniting resisons Rl R& and the collector of an-
sstor Q210  hrough Q2 s cortrolled by
ansitor Q1. The sener diode (Z1) mainean the

Note 1 Loser outsa power may s contoliod 1 t0ms extint by physca presaurs ks corlact probes
comnsctad nplace of 1

Nl 2 Do ok sust & 0 i 25 e rosistance jump coud damaga s s e

Nolo 3 Powsr fo 110 modu s shomn G2 6-oll bllery pack o A cofs_You iy use any cln
SCArce of 6 vots prOVANG car el 8 cutont of 150 ma wihou  skage rep. Use cat o nen tatisa
{he o 07 ek batons a5 uher rew ones ae eplaced e lase may o verpumeDS.

Note 4 The test one 0sollator and vois oduiator ars corected o the polts shoun aross R56.
Scparate aionyof 5 Vol  recommanaE ot powsr 1 1 el . Conrot-g o
hese s ars witsd an read cut trough ear cap G

Figure 133 Laserschematic
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Puwer e it vin 1 cipht AA cell batery
ek fted inthe hardle s pprasch provides a
et conypact unit, Rechasgeable bateres iy be
sed, utlzng & builtin charging circut for thos
sppiications where constant se is equired.

“Vouefon s gun demonsiates an ieresting phe
nomenon involvingthe mabliy of charged patices

foloming tfecs:

Ltiscapsbie of proczcng
« nducing cecrsical shacks i ather people

* Cavsng lamps 10 fleker and gt without

= Cousing paper tostick ta surfaces playing,
eands.and so on

« Caming motion of objectsion motors

* Chmmping of bjess 13 high potential with

« Staie slecticity experments
« Kirlisn photograpiy and ozane prodction

« Strange and iz elleets on cerlain materils

+ Eifects n e i insulated surlaces that
cequire darkness

* Eifects on vapors,steam, snd Tiquids
+ Vissaldischarge of plasons oroe,corons, a5l

o Bt on electronies equipment 1Y, ind com-
EeS———

The desics accomplishes all the previous effecis
willout sy diseet connections other U the ravel-
g of ions through the it n order 1 cemonsirate
et i b mecessary o produce voltages of mig-
it that may bl azardous shoek patential
small amperage. Even though he
dexice is battery operated with low-input voltage. i
imus be treated with custon, U disrstion when
wsing i s passible o 1 person weiring insulited

but st relac

Shoes 10 securmulate enough of n harge o produoe a
modersiely pninfulorritating shock whe he

esches s graunde object Th
injury (02 person n vk physial conditon (note:

et could csuse

petnents

\
N

Figure 2210

Fsperiments

Expermen o
R
EAL -

Eqermen 0
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he il side of the hoard. Solder
3 inch leads for contict pads located on the
enclosurs e These may be shortensd et
(Check faraccuracy the qualy of solder joins,
potentil s, and s0 on

4. Obtain s 12-10 36-ineh neon tube, NEX
Showain Figure 21-5. Note tht 1 o tube
s shown tizing anly one internal cleetrode.
An extemal clestrode consisting o  pisce of
metalic e wrapped around the tbe ent
will o work The itermal slectroce
approsch scens @0 work slighily hetter as the
nput impectance of the fecdpoint i< chviously

only esisie.

Note that the assernbly ofthe tuhe s beyarid
most hobbyists nd probably should be
abtained as indicated on the parts list, Solder
he tube € the sssembly Board s shaown in
Figure

5 and scevre it with some room -

persne vidcanizig (RTV) slieon rbiber,

Tascet  ioce af plastic viny t2hing betwcen
tube and the PCB 50 proteet he

it he cosennbly Doard and possiby fric

S Comneet w0 Y-xolt batteries or 5 9.0l power
comverter. Note thi bitteries ace conneeted

ina paralel wey to supply more curcent and
consecquently lst langer

6 Vou may verfy the crcitry by conpesting a
carent meter i sercs sith the hateries !
ot i reading zeco.Turn the meter range
down a step at atime (030 miero-arsps or the
Jowest range. The meter should il read zero.
Note that a0y currens Dow in this e will
wear down h

battery over 4 period of &

indialing fransitor eakage o  wiing error.
The battery will drain down even f e saber
ienotin use.

7. Now s the meter ramge to read 30 fo 416
milliamperes and reverse i necessary: Make
contact between the pads” and + lead,
Note that he neon b ull gmites and the
cusent meter indieaios aound 300wl
e Please refer  the st points
Figure 212 you experience dificuly These
are explained in he suppiementiry est points

-

Atlempt 0 make contact bersecen hese
points using the resistance of your T
Verify the partialignition of the neon i
Dampen your inger i€ the skin s dry. I ver
s the praper aperation of the ¢lectionics A

and

Figure 315y view of handle s
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Chapter-Twenty-One

Plasi

ma Lightsaber

———

Ihischapta shoss haw 0 consriet s vely

product it provides  bizarre specil-lect
displa I ashioned afer he Star Wors ghisaber
(s Figure 71-1) and vscs a recenly patented phe-
nomenon involving “traseling p
50897451, Toal cantrl of tis disla
accomplished by simple fip contrset on th
e, No swich s used in any vay, Enerpized
st Can slecticly igrited g iving of visiblc
light)travels up the saber, luminaring it lengh as it
The efeet i reatly euived in darkness nd
dramatic when properly controlld by the

the effect o a consrollabl leagth of
visible Tght sppesring fo eméne fror the handle of

s o patent

the device and continues ut ino space. A striking
sl displag mow result when operated at ow light
levels

Expect tspend 525 10 35 for
tion-gctin display project. nstsuctons e
detailed wih il the spocalsed s, e printed cir-
(PCB. and the serual plasmua tube il

m. e parts list is

atthe end of the chapter.

includedin Table 2

Fiaure 211

215

Circuit Theory

Th system utlizes a igh-frequency,high soltage
plasm power saurce tha requires only e electrode.
r e external capaciive eeetrode for mpu (o the
plasma disply discharge fube (sce Figore 21 2)The
xtermal capaeitv effect preatly educes the ostof
prociucing ths plassa e, s o internal clectrode
o thaseion
ounds or lectical 1

el are required. Ao eliminaied

s sguired in on

fon ofthe plasana disc

extending ovtuandly into space without areturn con

e appeas o o,

nection. Inactualty, high-fregueney elestical cur
renis o through he capecitive resctanee of the
plésma tube with the suroundings wher e glass
encosuze cts s the dielectric berwesn the e, The
ser, by hand contact sith the conteol pads, frms the
ot

Pl of s vircal capsciar
“The sireuit comsists oftransistor O3 connected as o

Hartl-type esclltor where s callctor i in s series
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Chapter Tw}o

Low-Power Electrokinetic Gun

“Tuis chapter coers s projoet atendedforhigh
ool Supervision i suggested
hen working i the lassroor, The it aperates
fron g source of 12 ol

(VDO o baters (se Fgure 2-1). 1
duces 2 joules of capactive energy storags a 608

Al device
if e protective cover i removed. The it st nol

 expes

drcuit pro-

volis This i lbeled 5 & canperous ket

e et or pinted i the direction of persorl ar
breakable ajects. Prjsctles can reach a ceasonably

bigh vloxiy

Fiawre 21 Lo

e et it g

i s ancrced inteteciate-fevelpr

recuiingbusie lctzonie kil Expect 10 spend £35 1
45, pts are eadily vailable with spxtalzed parts
hrough Information Uslimited (worvonac

e Tt Table -1 1t end of the chapte.

Basic Theory

our clesteokinetic acclerator demonsicates o

First and Preferred Method

ATt panerke shaped o
tomaeh the

tor il s structured

o ireula i g

it serves as the launch vehicle Thisclosed tng oy

basomesa shotesecondary winding ol put

ramstormer that s as closely coupled t the primary
windings 1 possble A curent pule s produced i

iyt s the alaminn ting induced by

erent pulse i e primary, The sl s appie-

i magmetic elds that cause & mechanical repulsin

palse prope

the nopagnetc suminun s 1

e s were magneti. it would b atracted o the
coi and complet

counteractthe repulsive loce,

s the cusre flowing i the sl sng et

s ild 1en's ),
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Chapter Eight

Figure 810

Forsi siage wirig i

Create DISKFRONT and DISKREAR fram
<olid 2.5-inch polycarbonate rod as shoven.
he fromt cutput disk s Linct serture
for the beam output o as 5 slesve far a foces-
ing Lens The rear disk is fabricated with oor
25 inch holes fo feeding theough ihe cooling,
osesnd the poseer leads You may stain or
elfove hese feed points sing tie wraps o
clump bushiogs This s notshown and Ief (0
the discretion of the buider.

Fabricate the laser head base (HEADBASE)
from 2 22ineh longth of & I-inch-wide
plece of slumimum sheet as shown in Figure
517, Note the acute angle bend for contat 10
the sides when siting flush a3d serewed o the
enclosure.

Tubricae the aperture flap shulter (FLAP)
from s 125 X 1,75 % 35 picce of alumins.
Round the corners and dsil the pivat hole, a5
shown in Figure 17

Measure oue

s and perer lends t the
Taser tbe and thread through the respeciive
boles n the REARDISK.

Ascemble everything, s shawn in Hgure § 18,
bt do not serew on the cover at this ime.
Note the instructions for labeline.

Testing Your Laser

T assumed thal yoursystem is accucately and prop.
erl wired per th instretions To tet the aser ol
lowthese seps:

Obtain a contsiner afclean drinking water
st the il nd drain hoses,a shown in
Figure 15, With your mouth,suck in water
through the drain tube il the lsr tube

s reasonably illed. Tnert he

74
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Chapter Nir

receiver A laser window bouce liening system s
deseribed in Chapter 13, Laser Window Dounce
Listening Device.™Your loser willsperate most asee
s from 10 mlivarts to L wast or more: T cir-
cuitis not temperiture compensated and is ntended
1 aperate ncer ambient emperarure. This s sually

ot prablem for vl oo tempereture applice-

Basic Theory

Your lser dode requires 4 constant et souree.
of el stable,rpple-free power. The output esults
whers & forward-bissed semicand it juncton cits
aptieal energy due o stmulated emision. A figh-
eniting diode (LED),on the other hand,produces
optical output v spontancous emissian and lacks
colcrence properties

A forward bissed diode junction must be crrent
comtrolle s his functon resistance i not ncar and
s tendency o ceaw arge ncrements of carrent
forsmal, incremetal changes in voltage: The diode.
salso semsitve 10 temperuure wnd must be operatecd
il afeediiack loop to control th drive current il
wsedin widely v
il in feature of this system as operstion is
fatended o be around room temperature. Th circuit
providesthe necessary contol and condiioning of
the dide current for mos: o temperatuse applk
cations The dode juneton i also very this sr can-
o take uny voltag

ing temmperatues. This s nat 2

5 without & catastrophie
must e

flare Therefore, al ransieats and surgs
ths junction

miimized o prote

Circuit Theory

Input tothe sysem may be a batery pack capable of
cupplying L times the e s diode current or
amequivalent wall adper for direct L1S vols e
Datng coment (VAC) wse. We supgest 3 nonsegulated
15pe as the switching untscan cavse transint dam-
e under ceriain conditions The input powet s in
iy comtraled by n togele swich (SL) that

e distely s ot blower (STWI) and the

ncicuting LED (LAT) The sctual laser output is con-
ol by the action o @ key swich (52) that intites
atimer 11) providing the recesary delay requied
for clas TV aser. Otiput from ths fimer now s
ona DCswich consising of Q1 and Q2 through a
stow tura-an by the charing sction of sart capacitor
(€708 shown in Figute 92

This DC switch now feeds surrent 10 @ voltage e
Gltor (VRT) with s outpus et 17 0 % volis by e
rim pot (RS).LED LA2 now iicates tht the laser
s cmitting enerey:

The regelated output of VR1 i canditoned for
transients by ransorh PZ1 and a tantalu capecitor
COundis then ed 10 current-controlled modale
(CO1). The laserdiode s eonnected o the module
throngh a resistor (27)junctioned at the soder ter-
iminal stiip (TE).The lser diode carrent s moni
o hy reading the voliage at pins 3 and 4 of TEA or
vin an externl ock (12) connected 10 these s
The diode cutrent s carefully conteoled by the muli-
tumed trimapot for cuerent adjusting
€O module and it must b closely momitored i
arder 1o not exceed the manufaerurer rtings You
il note hat all switches and contacts are bypassed
bya Lmcrorad capecitor o i

ounted on the

vire noise trom

Assembly Steps

The figures show our ayout and should be Ilowed
rensanably closely [ sugsested that you obtain the
necessary parts and th

e chsis a5 you pr

vl position and fabri

o The seps fo escembly are
a5 fllows:

1. Insert the comporens o the perforated
i s shown n Fisure -3, using the com
poncat leads for camncetion points, a5 ndi
cated by the dashed fines Attempt o ollow
the lagout using the hole ocations a3 sharwr.
Rote the eomponent polariy, here shown,
avoids shor ircuis, cold sider, slder
ridges, and wire shori. Figures 9-6,9-7. and
98 show various stages of wiring.

Create the chassis per Figure 9-4 fom 063
aluninun s shown. Note tht important
dimensians are shown,such as the overall
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Chapter Seventeen

Solid-State Tesla Coil

This versaile projeet shows how to camvert & readiy “The constuction here ncludes an casy-to-buld
‘aalabi felevison fyback ransformer oo high-  cicust cosing under §30 with pats redily avaiable.
frequency high-voltase penerator operasing from 12 Those thatare special, such as a privted cicuitboard
volts or a btery souree (see Figure 17-1). The (PCB), may be obtained thrugh

assembled device s excellnt for poweringall Kinds v amainglcom, Fyback will cquie some re
of s display pieces fiom plasma balk 0 anevery-  work involving disassembly and the addition ot 10
day lghtbulb, Chapter 20."Amaving Phasma Tormad  turn coil. Some sval s and sodering fools arc

Generaton,”shows how {0 actualy bild a lasma required. T necessary parts ae isted in Table 17:1

tomado with some facinat
i ol can

and uniquc properties.

The solid state c wsed 0 creste oror

corona and brush dischiges, o eleciric pyzotech

aider, Circuit Theory

P

The output i  result of a esoating ction of e
secondary coflocc

these “tuned” conditions the transformer requives
considerable power and produces high-volage dis-
harses that wuld quickly break down the insulrion
el on for ang period of time, Immersion in an oil
bath can belp limit overheating
down. but s not necessary if operoted s dirsctd.

ing around 30t 70 k. Under

ntual break

e 172 hows the prary transforme 1
being diiven by two metat-oxide-semiconducior fieli
cf ransistons (MOSFETS), O1 ad Q2. in s pust-
pullconfigurarion. This approach utlze
potentialofthe flyback and reduces the cleetrcal
strsin om the MOSFETs s the un very coul,even
405107 amps input, A drivercieuit (1} generates
complementry outputs 18) degrees out of phase

Fiaure 171 et Tosta ol

175





images/00060.jpg
FRONT

Uss 810 12 oo

1 Gomt oles a1 1" and mats st

o o
) o|
‘Spank gsp ket rom P 145
o of
o o
T Franstorer
REC1 R Chate
tom P 145
°o o
& @ oKT! Capacior
& skl omFous 145

on TPLATE i Figus 125,

2. Trbosston efarenced subassembias s shaum and mark bl ncatansfor Gl 11" clsaancs Poss.

Flgure W0 Fabrication of BPLATES

removed from the asea sad disconne
from power if o the same line. Observe, read,
and heed ol warning ahcls

Make surs the swith is “off*on the front
panel before plgging the coil nto a three-
Wi grounded outler, Defeating the ground
o the plug will reslt insystem flure,poten-
il fire,and an extreme shock barard

Attach the secondary coil asshovwn in Figare:
143, Mike sure that leadsfrom the cof are a5
shart s possble, allowing only what is neces-
sary o make the connections o the bottom

‘rounding serew and repesting for e 10p cr-
minal, Faure o da this will resull n -
versible damage t0 the col.

4 The spark gap can be increased just before

selable fiing becomes 4 problemn Further
spasing may produce imermittendy longer
discharges but may overstress he capacitor
and transformer, Always sctfor a eliabe,
sty lring o continued operation. ILis o
zo0d idea to space the gap at huof an inch
when frs fring up,and incresse 15 described
provioust.
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parts st o, 172-173
power supply for, 163
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timer (S Tesa, coil, imered)
tomado generator (See plasma tornado generator)
Tounsend effec, plasis tortaco generator, 210
transmitter, laser window bounce Istening device,
115124
traseling plasi Jacobs ladder, 203.205
assembly sepe n, 0205
ieuil descrption ad power supply (o5, 201204
origin of term, 203
pars It for, 208
testing, 206306

U

eabright green laser (sanclheid) 99104
applications for,99-100
sembly Segn for, 100101

it desciption Lo, 100
eollimation and il assenbly, 102105
eletricalpretest for, 102
lightsmitting diods (LEDS) in, 100
parts s o, 104

Wltasanic mieroghone. 257215
applcaions for,268, 273274
il descipion 07, 268269
Canstrction steps in, 269-270
clocriol pretest for, 271272
parts s o 215
paver supply or, 265269
recording with, 274
standing wave uilization in,272.273

ulcgsonics (See s pain ld property-proteciion

a10), 293:204

w

waelengih of ight 115
indow bounoe Istening device(Seelaser window.
bounce lisening device)
wire-exploding project, 5559
ciromagnetic pulse (EMP) i, 55
bigh-eneray puler for, 35
setup and operaton i, 55 57
Speeial aperstional nots oz, 5759
theory of operation in, 5
Voltage requirementspower supplics 0,50
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Figure 17-2 " Circuit schematic

it builin dead time. The frequency s made vari-
bl by control pot R30 and ranpe adjus rimpot R,
s adjusument allows o wide range of frequency,
driving T1 out of the resonant moxde where it
punwer o voltage multpler snd make  variahie b
voltage D source

Capacitr C2 and R3 determine the cperating fre-
queney: Resiior B2 sets the upper frequency limt,
and resistor R1 ses the switching dead tims for el
ble operation. Resisior K9 and capacitor C1 provide

oupling berwesn the MOSFETs and drver 11

Resistors RS and R7 eliminate pasasitc escllation
from oxeurring on he gates of OL and Q2. Resisors
RS and €S form asnabber netsork 0 clamp the val.
e spike enerated by the leakape inductance af T
Ihe apaciance of
g of the spike,imitng the voltage peak t0 8 safe
level. The MOSFETs would quickly break down a5
el of high-vollage spikes i it were no fo his net.
Wwork C3 and G hypiss any of the high frequencies,
appearing a he primary cente polat of T,

@ smubber shserbs the curreat

“The power requirement for the unit s 1210 14
volus-directeurrent (VDC) at  maimum of 107
amps when tuned tthe resonunt frequeney of TL It
s sugscsiod that the entire T fyback msermbly be
immersed in ransformer il i ol outpt operation is
anticpated over  period of tme. The of bat both
ol und provides addsd insultion 1o the high volt
ages doveloped, hut i notnocessary for ormal oper-
aon.

Rssembly

o begin the projec, follo these steps:

1. Lay out and identity alithe parts snd picces,
a0 check them agains the partsfis

2 Assemble TL the ferite teansCormer, i Fi
e 173 Megsure the inductance i you have
a0 LOR (lnductance, capscity resistance)
meter [or verifying the values giver.
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Figure 92 Burning dio laser schematic

length, widh, and so on. Make the scrual
ol for components s shown, Dimension
them as needed for partcvlar componentsize
andin the proper ocations acearding o the
dravings.

Assernhle the bracket as shown in Figure 9.4
from 5 &% 2nch picce of 063 aluminum
and mount to the chasis via o 88 %
shoet meta serevs. Note the holes for he
MK mountng socket of the voliage reguls
or (VRI) These holes mst be free from any
burs or shirp eciges hat could puncuute the
insulating mica washer.

Dl s single Hole for the single srew mount
ing of the CC curtent controler

Mechunicaly assemble the chassis s shown in
Figure 05

a4 Aach the terminal lug stip (1E6) via
pieces of bus wire secured under the s
OF the two grounding serews, SW1 and
NUL These picces of support wires
connect 1o the two outer lugs of thissicip
srcunding these points.

i

=& [T
o
— 8

uny Ley xsseT aPoTQ Butuing PraypurRy

b Snap in BUI two plasic bushings.

Attach thefront pancl components

5. Connect the remaining interconnecting vires
and conneetions o shown in Figores 96,5,
and 05

6. ey the wiring aceuraey and check for
shorts b soler joins, and general assernbly

7. Assemble TUBE and 2 s shown in Figures
99 and 9-10. Note these peces must ate:
with o snother n a elescope-like siructore,
1t may be necessary 1 ream ont the outer
tube Lo obtain & proper liding fi.

8 Glue the lens 1o the end of TUBE2. Usea
room temperanire uleanizing (RTV) s
sive sparingl. avoiding touching the lems

9. Catefully solder the umbilical lead WIREZIP
o the respective conneerions on the SOCK1
socket. Oserse the polatity when connccting,
the other end 0 TEG,
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Figure 61

Jacobs ladder plasma machine

it length increases, thersby increasing the arc's
dynamic resisance wnd (s ncreasing power con-
sumption and et Thiscauses the are Lo stetch ss .
ke it caringuishes when i reaches Ure op of
the ladder, When this appens the transformer out
put momentarily xis i an open ircuit tate uaci
e beskedown of theai dilestric produces scther
aneat the hase of he ladder ond the sequence

Circuit Descriptions

W supgest you refer tothe it desriprion Scc-
tions i Chapter & “Handheld Buring CO; Gas
Losee s this prect s very simila, with the excep-
o of the acded ety sutdows et saowen i
Uigure 192 This ciruit detects any sbrormal grouad
currents that would be prodsced by aceidental can:
tact 100t of the adder lements, Curcent now o
through the resisto divider (RS and RO) s biases
diode (D6) o condustion. A rectfied voltage s
o developed across capacicr (C)and trimpot
(R4).The tlmpot ses the 6 pointof the slican-
contrlled erowbsr switeh,shorting out the supply
voltage © 1C1 and trming off the paer circuil,

Rssembly Steps

o begin the projec,follr these sieps:

L Study Figures 103 and 19-4 showing the
power board. Assemible o< shown, addin
satety shutdown companeats shiown in
19-2. The added s are R1,RA.RS, RO, 8,
€12.D6,200 SCR and are inclled on the
parts st in this chaper.

2 Assemble the beat sink brack
Figure 58 (Chapter )

s shosn in

3 Assemble the mein power boacd shorsn in
Figure 103

4 Finally assemble everything as shown in i
wres 194 and 195, and read all specsl notes
and oprions.

208
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require decreasing i e or elible rggering.
Operation over 4 Ky will require widening to prevent
premature tripsering You iy have to ek the gap
by loosening ane of the Allen setseres for your par-
tielar ran,

af aperation

Youshould phice  righ-

meailiy eri
round With 0 10 hree turzs on one of the eads
o e ciamber 0 the G2 This part will mcrease
the inductance o this e 1o block the trigesr puke
from being soried by he low mpednce of the wire
vet quickly saturs

e 1 the main discharge current
s important that all connction I
capasitor bank to the pu

tom he
andthe chamber heas

shor s possibl o redice ead indicance far ape
mum cesuls

e spark switls i presansrelyfre i ity or
improperly sapped.

Danger!  Always unplug and discharge enersy-
Slorsge capueitors usiag the safey dischures probe
Refare g any adjusiments.

Flace s piosc of hito paper acjacen 1 the wirc
and observe the interesing pattera It onee it
explodes.
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o e w12 rour 10
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NARANANARAAT

LASERLIBHT COrE e RATATION

1

1820 Alssr i e it

Fiaure 13:2 Laser diode theory.

An electrical potental causes a fow of holes and
clactrans . upan recambination, et light The
LED produces spontsneons light, whereas the laser
emits ight by stimulated emision. The lser diode
also cantsins o relleting mirors tht form what's
calleda Fabry Peror avity and permit the emitied

Fig 1526 o oty hasing it s oo
Ittty 1 30
Lt e 15 <oy e e

i 2.2 A s st ., s LED st
I e LED s spotanecus 1 i
s

abegy e’

inee o T el i ceeepante o 8 ot
o i v v o] g corert
paing e o bl o s

tightto be ighly directional, an important ises

property The 132 secion of Lgure 13-2 shows (e
haracteisic diode curve shovwing the slope sensts-

ity of the dovice.

Inspite of a laser diode's pparent physical
Fugednes i s very sensive 0 temperature.
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Main Test

To conductthe mainfet follow these teps:

1
2

Unplug the pover cord and tum off 2 snd $4.
Comneet single 3 midd K capacitoror an
approsimately valued s SK.50-wait

for Cand K. as shovw in Figure 36

Remove the blast across the fuse Halder and
inserta 2-amp siow-blow fusc.

Preset the tigger gap to 4 of aminch and the
main gap 10 2 of an inch

Connect up an sceurste vallmeter scross the
external capacior

Plug the unitin and toen on 52 and $4, Push.
3 and note the external capacitor harging (o
lessthan 1 Ky before RE deactivates, Note.
Ut LA2 is normally on and goes out only
during the charging cvcle When the presel
charge s reached. it comes back on, indiating
e system s chared,

Rotate RSS2 about 30 degrees CW and o
st the vollage reachss s higher value befors
deactivatng

Now push fire button §1 and note & momen
tary heavy urc between the main gap occuiag,

a5 the charge energy s dumped nto the exter-
nalload resistor

9. Chirge 102,500 volts s mcasured by he
xternal meter conneeted across the capacitor
Adjust R19 across the panel meter so it eads
25 the 5 scale and at midraoge, Make o
‘mark on the front panel fr  reference set-
ting 012,500 volls The panel meter will now
provide the harge voltage wih a good degree
of accuracy dependent on ihe external meter
accuricy Repeatstep 3, noting a heavy arc
discharge. Repeat the charge and firecycles .
different voltage settings o become faniliar
with the controls.

Thiscomplees the tst and caliracion steps. Fur
her operations will equire addional support e
ment ependent on the paricalar project ou e
experimenting ik,

Helpful Mathematical
Relationships with This
Equipment

Encrgy (joules)
Syatem storage energy

< farads X volt

38
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B
M Mass ke VI

Foree (newians) < B X A X1

Accelerution (meters'c) = M Lens LD pachmotatsos bk
HoLn
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1= trom shove ime of current rise i A
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Table 31 High-souwer pulser pars fst
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Figure 61

Chapter

'DANGER DANGER

Expiasion charber

pravides relable rigering when sing Low
impedance loads such as wires and sa on

Note the controls s shown in Figurs 37 of
Chapler 3.

Voliage Control Swil (RSS2 should be set
10 FCOW (OFF)

High Voltage Power Switch (54) should be set
0 DOWN (OFF)

Clhorging Switc (S1) must be pressed (o ati-
vate the charging action

Comneet 3o 4inch picee of #24 are cop-
e wire tothe terminal block as shown, Maks
sure that the wire is iy clamped by giving
it tug,Place asafety caver over the assembly
trequired.

Plginte 115 vols-aliernating current (VAC)
and tum on voltage control 1 veriy both
ightemiting diee (1FD) lamps coming or:

T red amp (LA} indicates the sysem is

The green or ytiow famp (LAZ) comes on bt
extinguishes in the charge cycle and comes 00
et voltage Jevel i reached. indi

when the .
carag he sytenn i ready tofee.

Tuen the voltage control off and unplug it
omce he previous sieps ar verified

Set the charge valage caniral 105 3,000l
seting. as marked o the panel. Plug unit into
115 VAC and turn soliage conirol.

Depress “eharge switéh 1 (the green or yel
o lamp now goes 1) and note the inreas.
g valage on the panel voltmeter reading.
Indicating the energy sarige capaciiors are
charging Allow charging to the preset voltage
asinste . Note that the LAZ lamp nase
turns on when the set evel i reached. indicat-
ing thatthe ssstem i read o fir
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Fialie 8.2 Phaser puin fich peoperts o schenote

isabled vinthe swilch section of RS2 Thisis  con
venience when nitially sertiog o checking th range
OF 1C2 ast ciminats e constant vrying fe-
ey

Power s supplizd £ the system via a conventionsl
step dows canverter sl ranformer, T, which o
ects o the system ia the DCJACK chassis mownt
connector, Power isconteolled by svich S| hat is
partofthe fequency contral pot 189, A g emitig
iode (LED) indicatorlamp and an associated cur-
Font limi esistor (R11) tellwhen the sstem s ener
gied,

Detection Circuit
Description

The detectan dreuis consist f aputs 1,120 53,
‘which serso 4 intrusionsand enersize PS, engblng.
timer 162 A reset switch (S4) enablos he cireuit o
e reset. A test swieh (55) ensbiesth verifiation of

sy operation, Detection iret Tunetoring, kg
Wl the spproprice jack identiication, s havn in
Figure 263

Canstruction

o begin asserbling the proeet,folow these step

¢ out s identiy all the parts aad picces to
sssembly buard (s Figvre 25 4] sense
oard {refer o Figare 26.3) and the remsin-
ing pars for he finalasccmbiy,

I La

Assernble nduetor L1 s shown st i Fig
e 288 Diill a sl bole in the bobbia for
st of he winding nc wrap S s of
24 magner enameled wire ghly and evenly
aloag e bobbin length.Taps e winding in
e and sl 2 nehes for ol the “start
mdfinish” lad. Assemble crything a5
o, mserting core hlves ot the bobbin,
md place the i gap spcers bty then,

Electronic Gadgets for the Evil Genius

287

230xg-Lk3xsdoxg PIaTg ured

]

32

uoT

paens





images/00210.jpg





images/00213.jpg
sy of various forms o
e 2011). The mecdium used i o
airpumped down 103 ough v

pressure equal o | milimerer

ars). The plasisa display tkes on various
forms fram  well-efined, muliivortex sviin tor-
0 103 column of orange sacer-shaped disks.
Hand proiity o1

tive mechanism where the tormado can be controlled

oth 5 posiion. movesent, snd intensicy
cont comiruerion includes the s of 4 1
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Fiaure 17:3 Fivback rewcrk for T1

Fibriat the MTGEKT mosnting backet Tosert 101,02, 5, R, R7.and RS Note
(see Fpare 174)and he chinnclcover con Bt e chposed e of R o noch
bimation s shown n Figure 175, 1001 for n ey acées 5t pn,

4 Assembl thebosrd s o in igre 176, A Tnsert O, 02, and 1. noting the oty
Lomere capeitors C1 and C3,and ke the e Solde inthe remaining comporerts
ol s these ace elctoytc o e xves e,

B Insert C2.08,and 5. 5. Maunt the components o the chasis hracket

MTGRKT. Wire the assenbld board o the
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be avery semiive aujustment, A slight change can
cause a tremendous difference in seception.

o will note that s o necessary o view the.
beam al am exsct ight gl o the reflction surfcs,
Any reasonably acute angle will produce lhe nterfer
ce bands since they are & fancton o the diferen.
il fatmessaf the refecting surface The deteetar
wans to view he interfice of these nterference.
ands o optimizing performance, The importance of
2000, sturdy tipods for the system cannot be over-
stressed.

Anideal conditian for esting s to posiion both
the s travsmiter and the aserreceiver so that the
reflected beam has a smal angle or the reflected path
i< s shat o he ncident path. This might be difi-
cult i uctuaduse because you have o planes
(asimuth and clevarion) o deal with, T suggested
when experimenting ( alempt o positon the “esc”
sellcting or vibrating surfce to fine tune these
nesly coin

Project Construction

“The projectis divided into three sections conssting of
the s tansmiter, he Isser receiver, and the cort-
Pleted assembly.

Laser Transmitter

Fing, e s theory “Laser” is an acronym for
light ampificasion b stmudated enssion of aiton.
iible laser e used in many applications.including
un sites pointers, prictess, constrsetion and sirvey-
naids compactdise players, hrcode readers, ght
shows and many others The helum-neon s aser is
e ofthe most amilias types, with s Bright red
drectonal beam, 1's been a workhorse for ears
despite it fagile lass aser b and s reuire-
ments for astly high-valnge power supplics.
Inttared diode lsers e wed in telen

detection,might vision, obories, covert target desiznz-
tion,and laser bounce surveilance

Ly security

“The secently developed lasr diodes cait colerent
laser light in the visble and invisble spectrum, and

oot tequie & Wigh-vllage poser supply. Becruse
e smal. low cost, and iy ragged.lase diodes.
are well suited for many nenw spplications.

Before reviewing some buse luscr theory,
first talk about ular ght for  minute When vou
turn on a lightbulh, light energy s emitted in wt is
Fefered o 35 spontancous Farm 1 ifezraton
o vy ndividuad stomic-enerey level chunges cach
producing its own e “packet”or photon ofight
Cncrpy with ach photon having 2 prticolar phise
and frequency In he case of u lihtbulh,elecrical

energy “pumps” the fament clectrons o igher than
oremal atomic energy lsels shown i the 132 sec-
tion of Figure 13:2

Photons are cmited when the lectzons retum o
i il states and give up thit enerey in the Form)
oflight, The frequency of the light is dependent on
e diffeence Detween the previously excied ind the
normal emeriy-fevelstates: the arger the difference
in cnrgy lovels,he lower the wasclength of ight,
The light produced by the process of spontaacous
emision s incoherznt or random. s show i the
1520 section of Figure 132

Unlike spantancous cmission, lase light s highly
directional The radiant ency is released nsieps.or
i synchronism, resuling in coherent, einforced gkt
where al the waves are n phase. I other words,all
e s are parallel and t the same wasclongth, Tis
roguirs hat the ausmber of excited atoms i the
hisher energy sate excecds that of the nitial o rest
sate. This ondiion.refersed to s pepulaion inver-
i, normally doesit vecur in mature and st b

Given a population inversion, cach ensrgized
aomis then “stimulated” to eturn 1 s lover
enersy state by the emission encrsy or the incident
Jight of an cacent atom. s shown i 1322 The
resultis coherent lightwaves, s shown ia 1324 An
opicalcaviy with mimored ends s sl necessary
10 provide the right amount of stimulated enecay for
taser ghe Asshown i 1326, the light s reflected
bk and fort within tsconfines uncl it s a power-
fl beam thatis aloved o exit the caviy 1 usclul
Taser igh energy,

Alaser diod i smlar 0 an ordinary i
emiting diode (LED) i that bath e compsed of o
semiconductor PN junction. s shom n Figure 132
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allows caping and
surtnce It s hest o
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s many stats donot sl

The device (see Figure 24-1) must be used with
aution as imprope use can cause electric shock,

Figure 241

Fidh hacker

e inished project shovld fve  dunger el
attived Lo,

Expect 10 5pend 530 0 $100 (o Ihis outdoor o
ect Mostparts
ived partsare obtainable
com. The parts fo this prajectare fsed i Tt 2

adily avalable, nd s s

b wsrsaing |

General Description

s hown n Figure 26-2 his projectpeneras o
adiustable 1 102 joules of 4
rops

il floating (0 ground refereas) o mininvive

vl plses ot 2 0

cond rate. The output o the cieni s e

bt mot ol
Tae output Jeads e otended to be comected 10
rabes or dag i, s shown inthe operating

pinste adngerous shock potenial.

intractions
The desice is housed i ine iy chloid
(V) b with splash proof plsti end caps The
ot cap seains he control panel it
(S1).puse enerey ot (R5), e
(LED] power on he indicatar, it the input porver
e The reas cap has  passags hole for it the

outputleads T aeangemest helps protcet he

10 wa ke the unit
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Figure 25 Chusis fabvicurion

2. Fabricate 8 B bracket, s MANDI mends:
and s FLY1 fyway, s shown in Figurs 245

Note 1o
e the learance Holes or screws with holss
i the chasss seetion for the (SW} i sheet
Rt screws.

3 Add the cover 1 shown i Figure 2

Wind the LI sceslerstor ol as shown n Fig-
e 2. Sieeve in a einch sstion of MANDI
‘masrel it the FLY1. Drilsmal holes for
e start end fnish of (he wincing it the
side of the bobbin a shown. The measured
coilinductance should resd 90 to 110 micro
benies without the projectie, dropping down
103010 60 with the projecik n plcc, Con-
et in the coil leads s showa i Fgure -

Nots thatthe aective i o et he projectile
sy 2 close 10 the windins s physically o
Sble T provides masimum magoic o
pling, an consequently optimum perforance.

5. The final ssembly i shown in Figure 25,
Note the propes mounting of Q1 tsing a mica
washer, sowa alsa in Figure 23,

Toconiucta pretess, fllow these steps

1

Electrical Pretest

‘Comnset a 000 ylmercr aerass  CS andt
— of Co. I you e 4 o,y e check
the wave slupe on the callctor of O1 s
verify it as i Fizure 2.2

Slide the PROJT projetie onto the mancrel
and poist the uait avay fron: peopie or break
able objects. For maximum vaocit, e pro.
jecile mus be evenly positioned onta the
aceclerstor coil.

Commeet 12 vols o the imput sad push sl
1. Note the volimeter resuing increases in
value s long s the swich s bl A curtent
meter anthe 12 voltsupply will ndicate

arourd un ampere of current and will vary
hrough the charging cyle

Allow the eharging o seach 608 oits. Pusty

switsh 57 simultancousl whie il olding 1
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Final Assembly

he il steps e as Tollows:

1 Cutthe ear panelfrom 3 300 X ¥-incy
pices of sluminar. Add holes for the control

asshowm in Figurs 215,

2 Creste the CA? and CAP retsiving cas
From a Fiinch plastic can This s asily dane
by placing a cap over the end of the main
enclosure and carefully removing the center
Section with  sharp ke, using the wall

Tickniss as 4 guide. These seworked caps now
et the transducer and the rear parel o the
main enclsur.

“Table 27-1. Phaser pain field gun project parts.

5 Creare NI and HAI from the marerial indi
cated on the parts list Add & bole n the main
enclosure for the inserton of the IIAL handle
section.The hoke st provide  ight . Glue:
the et et

4. Create thefimal assembiy s showr,

Nore that the frequency range wilh the values
Shown s 45020 KH. The requency rage can be
changed by increasing he value o 5 to lower it ot
oy decreasing the range (0 rais it Experiment for
desired result The sweep range with (e alueshasn
410 50 Ho.C2 can b changed ina simila funcrien

Sound pressurs measurems will vry from 130

10100 4038 18 inches depending on the frequency.

Cortin sweep cates beteen § 1o 2 per secord my
e dizinessar epilepic fits

e o Deszrition. o8¢
g owm 2K ot et e e
0w : 08 St sl on).
5w R ——
Yl e K iopet ot
Lo ' TR e————)
e : Sl ik capain 1)
o T a——
o WS o vt sty npesion
2 ey o o o RIS o 1, sk s PR W
T o P Np G e
S o I N —
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Figure 18-2 " Jacob's ladder circuit schematic

5. Nerfy all the wiring for the solder shoris, e
cornect componeats the polariy of parts
where noted,and the genecal overall guality
of the assennbly

Testing the Circuit

T test the cireuit, ollow these steps see Figure
192,

L. ot the bottom of the ladder clements oo
mare than i of an nch separarian and tem.
‘porarily short ciruit the ladder elements with
aclp lead. Preset the trimpots Rd and R10 to
midrange (12 0'clock).

2. Connect an oscliscope (o TP and TP2.If

you do Bt have & scope and your asembly is

Coreect, yor may assume the crsuit s cor

ety functioning if the following measure-

mensare read

Obain a 40 watt lightbulb used s ballast

and an solated source of 115 volis-aliernating.

currens (VAC), preferably with a adjustable
voltage transformer (variac) and a corrent-
ceading metec. A sugeested cicuit s descibed
i Chapter 8 see Figure 83

Rotate RIS ull elokwise (CW) and quickly
st R o xead a peciod of 40 microseconds
(usec) (25 k). Turn R back full counier
clockiwse (COW),

Turn off the pavier and remove the short
across the ndder clements,as direcied in step
1. Turn on the pover and advance R191in a
CW direction,noting an arc that forms aod
attempis 1o rse up the ladder, Switch out the
ballast, noting the full action of the plasma ace:
rising and breaking st around 3 inches and
repeating, Click th the a0 s fully on and
‘measure 12 volsdirececurrens (VIXC) actoss
the leads.

Oserse the lne carrent,noting th
around 1102 amps a5 the are rises and breaks
atthe ladder top.

Fiamly geab a metal object and contactone of
he ladder elements The unit shouid quickly
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Figur

Chapter Seventeen

> e ——

he prmacy section shown n Figure 177
Note the ground retura lad of 1 being Test Steps
couted trough a smafl hole beneath the chan-

el and retaring through anther hale ta
onne to common grouad point.

Tt the projec, follors thesesicps:

1. Tum K3 10 foll coumerelockiise (CCW) and
ST oft. Tasort a temporary 10-amp fuse nto
the holder

Finally asemble everyehing as shown and
insert s 4- X 3¥cinch polyvinyt chloride
(PVC) tube (EN1). s shown in Figure 17:5

Connect  test lead at the chasss grovn snd
eriy all wiring with the schematie Use an place the other end aboul ore inch from the
ohmmeter Lo check that the drain tabs of Q1 Cutputlosd of TL This i a rucil s,

and 02 are msalated from the metal chassis

Cheak for solderjants sharts, and so on,

3. Connect 10 1 suitbie 12-volt converter or a
igh-eurrent hatter. I i a good idea to mer

11500 cecide you require ol lling, CAP2 vl o i v ok it evformaned
e © e ceplaced it an actual PVC Rl estcuion

ap g, ntended for 2 inch (actually o
nch OD) schedule 40PYCube Theseparis % T80 he powes svich 1 on and ot  gcs-
b e A i centcurrentof sy Stowly acust K3 clck

wise and note u rse in the currentof about 2

amps along with some corana . the ourput

tores Add asealant g PVC cnentwnd
prmer s diected on the conaizer. Not that >
e i lingisonly needdfor g s {erminal.his s e ow-outpt mods snd can
b i Entp g ol e s e e forcontimuons operation without
igh overheating Preset R to midrange

180
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a5 these indicats igh current and ieet con-
nection runs requiring the usc o #15 bus wire.
‘Yol noe that the PCE contains stenciling
howing companent locations Only the parss
Shown o the schematic and ports st are to
e used Many parts il not be used on this
project,

Assomble the delay ireuic board, a shown in
Figure 5,

Assemble the high-voltage mliplier et
board,as shawn in Figare §:. You may use.
vector bosr.

Assemble the heat sink bracket and the cur-
sentcontrolling inductor L1 as shown in
e 85 1t s mportant that he holes for
attaching Q1 and Q2 are n pertect alignment
when imscred nto the PCB, Leads must ot
he strssed and the body ofthe tranistor
st b i total contact withthe bracket for
an ettcient heat transfer

L ot the subassernblies i the main enclo-
sure, o5 shawn in Figure &9, Follow the layout
Iocations driling the mounting Roles as you
. High-voltage components are sccured in

place by large fe wraps More conventionsi
screses and nuts secure other assemiblics.

ToTtabmes e

Specialnote on transformer TLTHis partis
availablc asseanbled and rcady to use. Experi-
enced builders may want o build and vind
e o, The specificaions sre iven s e
following:

The core s s a Magoetcs 440658 or 440757
0P materisl

The sesondary winding s 2500 urns of #34
eavy coated magnet wire on & -inch inncr-
amecr bobbin, Use high-voltage TV llybick
winding technique with “star” t ground
porentil.

o the prizmary wind, use S turms of 520 Lice
wire i even laerswith aditional winding of
s of #22 wirefor pump moter pover,
Thes primary windings are worn on a diam-
etcr that will it on the core and ¢so slide into
the Lineh innerdiameres of the secondars.

Wi i frs-stage components,a shown in
Figure 10, Attempt to e existing lesds and
iy splce using approprisie wire nuts where
absolutely necessar Leads exiting the enclo
sure should be 18 inches or mare snd will bo
trimmed o leagth when finally assembled.
Use 36 inch piece of WR2D K high-soltage.
it for the output lead-designated HVOUT.

Use 10 ctorbower sint. B
Dt e il copoar s we v o corpcin s,
Figure 86 Delay control and purp power bourd
1
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Figure 187 Top plas layout showing privias coils
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“This prjoet shows how 0 constret & oderately
pewered,diectional source of eontingous adjusable,
high-fequency,time- vt acousticl sckovaves
he output eneay of the device i conservativly rated
U125 The frequenes s posrasmmable ors con-
sl sweping at n nfernalpreset rale and s var
able approximatels from a auible 310 20 k¥ The.
it i inended loe use 5 rescaec ool in the sudy
source of ntense, citeetonal cotstial,igl-fe-
Quency sound forother seentilc and Laborstory sppit-

of nimal behasion, scoustical e

entans The devie i excellent for use i sgricual
applicaionssuch as ushing aut ats and dher roents
from granares,silage bins,chicke coups 50 o,

It o be sed with disseton s ot treated s
1oy Caution mast b used as exposue to mast people
caes pin, bealiches nassen, ind extreme rriabil-
ity (younger women are especialy atfected). Do no
e any circumstances poia the uni 2 person's

atchos runge,a severe discorort and
Pl car damage may resul Ussge o dogs

eansore
o
other animals must b done with discrtion o aveid

excessive discomfort

Circuit Theory

A timer (1C2) s connocted s  stabl,froe-runaing,
mulivibeator hose teguency i externally con-
rared by pot R (sce Figure 27.2), Resistor R0
seects e range it o K9, Capacitor CS,along Wil
the cesistors,

etermines th froquency e of the
e Thesquare wave output of 12 5 viapin 3 and
s resistively couplect 0 porer amplifier 02, The deain
0 01 DCbissed hrongh resonstar choke L1

“The squae wave output sl is ow fedinto
e T in a seies with resonating ceis 12
and 130 8 parslel combination The resonant action
ameng tho inhercnt capactis of TDI.the tuning.
copaitor €7, and theinductacs now prodces s
Sinusoidalshapad wave peaking around 25 KH or
hc upper it of the uniag tange. Ths signal wane
form o s 1 peak -k vollge several times
hat e original seuare wave Transducer TDI now
con take acvantage of these peak volages 10 produce
the high pressn
excceding the High aserage rai
Voltigerovel square wave.

s mocessary without

ofan equisalen

Tiner 101 i similrly connected s stable ran-
g ultvbrator and i used o produc the e
ine voltage necesary for modulating the frequency of

w1 F | &
o 373 Fher il i it
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Chapter Twenty-Seven

& Solder n he conteal pats 2152 and RS,
Use short picces of bare-wire eads o
e camponent pins (o the respecive holcs
in the PCH. Nol thess conirals must be s
close Lo the board surface < possbl,

Note that R11 tnd R14 212 not sed and
the positons fr RIS and RL6are used for
campaneats designated a5 1.2 and 13,

. Insert capucitors €1, C4,C5. and C5.

e Tier eectrlyiccapacitons C2,C3, and
6, notiug the polasity. Note hat C7 3 ot
used i his ircui

£ nsertsericonductors O1, 02.1C1, and
102 Note that O2 i atachecl 10 heatsink
HSE via SWINUL

& et oo sirejumps,

I Tisert he two 1 ey nduciors in
place OF RIS and R16.

Dt the red e of CLE s the 10
lead for 13 showr,

§. Ioser v 10 e for ransducer TDI

5 Assemble the LI choke coil b wrapging 50
furns of £24 magnet wite on the aykon bobbin
as ety as posibl, Leave (0 inches of
leads or connection (o the cirepiiy. Assemble
the E core, 13 shown in Figure 274, Skim cach
s wit pieces f yelaw cardboard stips of

L e

Wind 50 s of 24
magnet wie WR2

> e

Fiaure 270 Avsanbly of ndactor Li and heasink 1151

03 inches sach for  total of 008 inches I
Vo have s inductance capacitnce bride
measue LS millinenrys

6 Wirein the inductor and secure i (o the
osrd with roonn tonperatare vlcanizing
(R} silican rubher or another suitable
adhesive

Preconneet allhe feads 10 T, 1, and CLL,

5 Check the complete wiring for poteniist
shorts, wire bridge shoris, poor selder oints,
e corrzctness of the components,and the
posiion and eriencasin of O1, 02, C3, 6,
11, and 1C2

Subassembly Pretest

“To conduct & test o the device, fallow these steps:

1 T pots counterclockoise and intal ight
frosh AA Datteies into the BH hoider, 5

shownin Fgure 2

Note that a vasiable bench supply capabie of
12 volsdirect current {vdc) c 1 amp et &
volt s current meter can be a preat conven
ence o the remaining steps and for the est.
g ol other similar ircuits
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Jisten 1o conversation without permisson from anc
Ofthe parties) s may sl be i furhes violtion of
cestain state and local laws, Remeruber tha sou e
permission from oae af the partes bing fstencd e
Ouradice o this point s when s dout, consul
youesate attomey peneeal as o your botiom-line
obiective. Using the devies for a seence fie projeet,
research and development, or individual experiment.
ing ussaly s not a legal bsue.

Basic Theory

s project shows how L inerfice any optical laser
anda semsiive light with a sou
ersate 4 system capable of lsening to vibrations
from  Laserilluminated rsflcting srfsce, This
devies mkes i feasible o listen o mechanica)
abnommaliies of moving machinery, dangerous burst-
ing pipes, voleanic acivty, high-voltage insulator il
ures,a0d nuclear reactors.all rom a safe cistance,
Monitoring and acoustically lstening 1 & certiin
premises withaut ever llgally catering s woul be

dectorireceive (o

necessary for purposes of nstalling  bug or & sl
e, mowsare possible The prncipl i sound. but
o achieve optimunm resuls ity sometimes be it
call due 10 the many varizbles often encounterel,
hese variablesseongly depend on (e apical and
mechanica properties of the relesting surface, he
pesitioning of the s eunsmiter el

ctathe

laser receiver, and the quality of the arget saunds n
intensi waselengih,and bickaround ierference,

Project Description

Voursysters requires thiee pac e ser momirer
forsurface lmination, e faser recefver, nd the.
soundt--opiealsufce. The aser trasmitcr proj-
ecis & olereat,collmated beam of lght thatis
relected ol e sounchto-optical surface This
rellected orscattred light i detected by the liser
reeeiver and s converted o sound through s head-
et The system uses 1w methods of rexciving the
relected orscatered gt

e divctrffection (DR) metiod s wher he
Taser tansemiter and rceiver are a¢ o defined loca-
ions dictated by Snell's Lav, which saies it the
sl of reflection equals the angle ofincidence n al
plancs, s approach can be cumbersame s s fm-
ited e ta positontg problems, s boththe rans
millr and receiver must b opticlly lened in both
the horizontal s vertical planes I doss provice o
maxicauns age of operaton. The DR method pro-
vides i high levelof signal that may recuice apicaly
ateavating wih pelarized lters & shartcut for demo
puposes (o use  reflctive surfuce sl as & mirmor
e windas pane, e positin i or proper algnmert
iy

Thissurface esn be sceared sing your own ings

The preferred metho s the scatered refltions
modt, sing the signal provided by the light o
‘whore the e hits the surface. This i the spot 0
usaly see st any rebaive psition nd s many times
weaker than the DR but i reduces the probiem of
positioniag e laser tramsiflr and recefver can be
mounted on the sume frame but must be
ot may view the taged puiok. Obviously, large opri-
callenses on the roseiver and & higher power laser

with s ol esator ean greatly exhance this mathad by
collecting and providig more light for the signal.

Allsystems use vur iser light eceiver, utiiing 2
“lght-biaset” phototrsmwistor for operation at o
tight il levels A voice enhanczmient bundpus fi
ortimits bigh and lowfrequency sounds,further -
liing performan.

“The surface o relection plsys a major fole i per-
formiance, as well s the actual position of e laser
Spat. Double: and triple-glzed windows futher coat
plicate the situation, We can only suggest patcnce
and perseverance to besome amilue with the tricks
and sometinnes “black wsgie” of aimiving e per-
formasee o thissysen

Youwil notice & peealisr praperty o the rellected
Jaser light, such as from a window containing intrfer
‘nce hands T s primarily due fo the phase inter-
ference oecurring from a relotvely fat surface. A
sight moston ordisortion of s urfuce will e

his
qualty we use in modulating the photransistor of
the laserlght rceiver. The proper pasiton of he.
Photoa o view of these bandk caa

these iterfarene bands o vary in posit

dstor relaty
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4 Position the acelerator cu asembly at the.
desiced Tocation, rotin the direeton of he
projectle s it s nccelerated along the iyway
tube: Veloitiescan be reached thatcan bresk
s and o damige 0 objeets hal re
direely and individually struck. Cantion
should be used.us he projeeele can also
canse injury

You may use a flyway tube of a lastseveral
metess with  retuining stop alts enc This
revents he projectile rom fytsg o and
automaricaly resets s psition for e next
Taunch s it retores back 1 the oriinal post
tion by the force of gravity: Do not excecd
3000 vols s e assembly il quickly break.
e 10 the mpact forces.
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Figure 231

Secin he dark viewer

g 2D el Rashlight with an integrased i

placed aver

e o prevent the subjct oo see-
i the source. This provides a orking range of up 0
¢ (relbly) and can be increse toseveral hun
dres i Al souce such 158 510 6
ol ashilght Nesdless o sa
i o e nfcared source and adjust e optics t0
(LEDS) or sers as deseribed in our catalog are
oo lmination sounces | ong-anse quick viewing
ma utiie & sexll, two-cel light with eight nicket.
cadimiton (NICd) AA clb 10 replece the normal
o D eell. providing a siifcanily brighter infrared
souree yet lascimg for les e than the pormal D cell
would

T
sonres such is superintense O-be
amps with an added filer exiending U
4010300 et providin
Note the siewing of v infrared souress such as

1 the buider can choose

ot b o her needs, Infared g emiting diodes

it s s b apersd using excernal
hendield

awide feld of llamiation

lasers does o require the internal infrared sovce,

An optionallong sange nfare
Siewin o 10300 et s avatable

4 luminator for
SHLRI0a

s amzing] com and eprional equipmentcan be
found on the parts s at the site.

Basic Theory

A submisiature Highvollage poser supply produces
pprosimately 15 Kvat several Fundred microam,
peres from a7 10 Y-valt

miuns (NGCad) or alkaling butters: This solage s
o 1R 16) with the “plas” ez 0
the viewing end end the “negat

e 2 focus voltge s toben from a tap i the mult-
pler sircuitand i approxicaaely feof thetofs|
putcntial

argeae nickie cud-

o e objective

st

A objeative lens (LENSI) v an o
length gathers the reflcied imsge, Hluminted
the
tube.Irmage conversion now

foc
by the nfrared lens,and foctses this o
objective end o 1

takes place inside the tubs and s displayed on the
viewing sreen o the e in  precnish nge. The
Viewing resoluiionis suslly
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Testing Steps o Do wekeian 14 s

(28 mm)

“The followin steps s for testing ost what yourve
£ g 2 The primary objecive of he protecive spark gap.

bl I ik g Vo th ot o 6

1. Frst oot K1t midrangs and RUOG Gl pomsrsuppy . Never sl ot
e as e s s e
e st . e 19 i

3. ObuinazS repobm. 2wt highvoliaps oyt Gt s
oo ks Y SWGEOHRS | 0 i 11 Aoo9s T sy U g tod
e v,
S o o Sl Imenb TS e ovigitimion B DD
foonimibes desciption of the methods and procedures volved g

3 Obtsin 120D, e povercomerer—l biking a proci cecrokineic propusion |
or 8 12-volt, 4-amp rechargeable battery. device that is easily powered by the deviee shown in x

4. Contneet up the inpat 10 the power converier  these plans IF praperly constructed. this devicewill O
L T et e g,

nect m nclicone st o read 10 vltsond s srfce ©
Swecp time of S e to i g o O for

g i s s R
e,

1 Obtain the required materials:

o 2 by s wod s

© Spauee cnameled copper magnet wire
Tor bigh sliage power leads

5. Apply power and quickly adjust R1 1o the
wave shae shown in Figure 12 The spark
s9p moy fire intermittently and should be
respaced just o th point of triggering This i
sl between 25 10 30 K

* 10 e sainlssstel wire (o1
fille coron wire e parts )

6. Rotate RID counerelockwise (CCW) and Al

ot the inputcutreat smoothly dropping * One e ofsuperglue or 4 hol e gun
almast 10 2ex0 This conteolvaries he ratc of
ol o 0n fime snd icely canirols e system
et to the lfter eraft caiters. * Onehobby ke

* One Scote brand sape 1ol

+ Sowing thread

Thisvoft anct on” switching provides avarsne,
ealistc thrcbbing sound s he craft s and pro-

Cul the bala suppot it see Figure 1-12),
First,cut the halsa strips in hlf 10 rsate 2.

dces more hres.

il by e i O o
Note: i you have aceess o high-voltage probe imetersinTength. aud a second set of two.
e, suh s BAK 1V s will b posie b b e
mesirethe i outpt oting 20 0 30Ky aross oot 2% e e it
i 2-neg o s T s ol 0 v 0 ki helin i
e Ve e Al D P e s e e
Rl0is varicd. about 30 degrees in slope. and remember to
vl bt ol o th s h
sy s 4
St beowien the ol on eme wieandegl. 3 Assemble e by srus G Fgur 1)
Lectorsaeseonlydepeadent on o another. i Sk each o the -centmte s a e
i R aCo b o T sl 65 (ki v A b )
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Parts and Fabrication
Description
o mustsupply the ellowing part fo il el

sure and sssembly. Nove at he recormmmended hos
ing i aluminurn cbing withat leas ivinch wll

s ins

front views s aptcs

thicknss Plastic PVC may b used for esier fabri-
catingat the costof mechanic bl

« Min enclosure 23 01> X inch wall -
minurs wbing. Fabricate a hole for the press
it o the handle sction, Note 120 holes far
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F lohod @

L3S sy s sy i s e 1 o o s
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Fiaure W oo plaie bigh voliage wiring

Experiments Using Your
Coil

ou mag perform the followng experiments with
vourcaik

+ Adjostment  Suspend a grounded metallic
obiect above the device. Start at about 3
inches of sepuration and make adjustments,
increasing he separation uail the optimum
Spak lengsh is obtainze, (Note groundin
means connection {0 the metal bse.)

« Ellect on human body Use caution 3 ts
miy cause  reflex secondary reaction ¢ven
Chough i paintes, Hold & mtal bject
gntly and e o the cailterminal Note

e painles, ingling sensation. Fake out our
il by feting them think it s realy poinful
This demonsirates he “skin® or susface effect
of high-frequeney electiciy: Cation! Make
sure you sk standing on s dry nonconducive
surfuce

Fffect on insulators Pl various objects on
Lop of the coiland note the effectsof the high
frequency eleciicity Glass o other usaal
imsulons do not stop the sparks. Experiment
ing objects such s g

andso on

bl botles, s,

Effect on partal insalators Use some wood
picces about 12.X 1 X S-inches and notice red
streaks amd other weird phenomena oecurting
from wihin the piece Ty other materials a5
well,
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Figure 188 Spark switch assembly and fun

amonan of paralle] s series comple mpednces.
o this run, Wt (s meges n sisple Janpuage s
Hht you shenld ground the coi o carth with the
Shoriestdireet ead posible This an sbo eliminate
004 part of nteference coupled back fothe pover
line.

“The col form used forthe secondary il should
e am excellent insulator lus be
dielctri at he opersting fecqaency. A ruby mica coil
form would b idea! f it exsied. A material with his
propertycan be sxpensive. Thin-wall PVC tubing,
while ol he best i goes compromise between
castand performance, Unfostunately, PYC is b
scopic (it dbsorbs moisure), bt it can be treated by
v ot the moisre with et g and then
scaling i orange shelas or an cquivelent (da his on
adry duy)

Caution: PVC tabing ray give offundesirable
sases under igh voltag siress. Lexan polscarbonate

divel lossless

tubing s preferred f you sre planning to wse yoar
T ——
Notall the holes o the fabrcarian poins tre
dimensioned. 1 suggested that you il and fab-
“The CHIKL snd CHK2 chokos are designed 1 pro-
vide arelatively il impedance o the resanan:
operating frequoncy and any of s ssocisted har
monies This i necessary 0 choke ol these high fre-
quencies ram reachivg the power trnsformer, 11 10
T4, where damige 0 the secondary windi
neviably results. You may we 1K St wire-
o rsistors i place o these chokes

“The spark gap s conneeted et the trsfonmer
it vlage siress on e secondary windings
“The gaps are fabrieatd from theee pieces af 2 nch
“ieineh tool steel or tungsten rod. A muin fan keeps
the ey cool (e Figure 15-13). 8 cutios of
any utraviolet huzards Spas

Electronic Gadgets

for the Evil Genius 195

()

199 Butulybrg

J03BID





images/00081.jpg
Fiaure 18 Final assembly showug metred anciosire

Electronic Gadgets for the Evil Genius

30eloxg A3tarabriuy





images/00084.jpg
Chapter Three

Final Assembly

“The seps forfnalassembly areas follows:

e 35 Chasi obiaon

Fabricate the chasss and panel s shown in
Figure 3:5. 1115 good idea to abricate the
lacge hole necessary for the panel meter
before doing any forming The meter we use
Fequites s <-ineh hole. The other smaller holes
an be locsted and driled after the panel and
chasssare atached together.

il fit the conteal baaed and locate the nec-
essary clsrance hols for the control,indica-
tors,and 50 on. Note the piece of insulating
material between the assembly and the chas
i see the PLATE L section n Figure 3.6.This
cun be seeured with & couple dab of roon
temperanire vulcanizing (RTV) adesive cor

Fabricats o ane o a isc 121 x 6.7 22 gauge gal el

Ficets mouriing s o e,

Fotctschosi et o i 1 215 22 g gl st
et sheu e 105172 it

o 2 et i
£ sps o b

monly known as silican rubher. Dril the
Fespoctive holcs s you go,verifyng proper
location and clearances.

Trishfit the other parts s Shown in Figure 36
il il the neeessary mounting snd clesr-
e holes Note the fuse hokler PHIES and
the line cord bushing B2 They are located
o the underside of the ehassisand are shosn
as dashed ines.

Allow forthe proper cearance o high-voll-
age-carying compurers such s the truns
former output eads,high-voltage diodes, and
resistor RIS Note he igh-voliage diodes are

e o plastie plate vin twa-sided G
ar RV adhesive.

Secure the control board in place via romt

pane) canirols Secure the reac of the asser-
Yl board with several dls of RTV adhesise
when proper operatian is veriied.

1 suggie o e smater s
1071 g 2 o a3 1 9

36
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the positon is nat eritcal and can be plcad t0
sui your preference

Insert the NE26 L ussembly (sce Figure 21-
1 with spacer risas along with the sssembly
o ino the shroud as shown. 1 uay help
o misten he saner wall of the roud by

athing inta onc end and quickly insertiag
1he se0n tube asembly. You mzy alo use
st e Work gloves shauld be used to
avoidisjury in ease of breakage.

Tosertthe above sssembly nto handle HAT
with the forward adapler ring resessed 160
the huodlc approximately /ol un inch (sec
Figure 215, You may wluc it n plice or keave
s s for disassembly: Slde CAP? into place
‘s showa. Plsase note that it may toke consid-
exabs forse as the ft i tizht snd will not nor-
iy need huing

Ui extreme patience sed your ow ingens
ity atempt 10 hread the probse wires hrovgh
the holesin HAL s shown i Figare 215
Saniwichthe stripped ends o the handle with
sl pieces of metalic tape a5 shawn. Kot
bt clctrcal contact s made 10 the metslic
probes by hissandviching action. Cut e pics
10hape for appesrance veing an et ke

0

Tisert two fresh.standand 9-volt alkaloe or
fithitm batteres into CL1 and two batiery
smaps nto the bandle. Obtain sorce oa i
e and use some pieces to hold the buteries
ieplace.Sceure the cod with the CATS cap.
st he it by louching

ity that he correet operation occurs Verity
the heatsink ¢ 10t hot o fouch.

Finall.asserubie evershing s shown (see
Figae 217) by staching the caps i plac
along with any bl or decals Noww g0 forth
ave fun,and may te force be it you.

Test Points and
Troubleshooting
Suggestions

The follawing a1 soune messurements or testing the

devioe:

Measure 9 VIDC f the TPA point and a1 he
COM lin, I the previous tests cnnot be
obtainad, i sugzested o double check sl

oo
P
L
e 247 ot i i
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senerated,causing nawsen, diziness, nd extreme
paranoia which usallydiscourages the itrusion. No
atereffetsare produce anee cut of he field.How-
eversound pressure levels exceeding 140 decbels
et iute can b Barmtl and should bs avoided

Listening 6 lowlevel lrasonie sounds can be
inferesing 0 4 naturs entbusias, Many insects nd
mamimals et sounds wel out of human bearing
Fange: Many man made devices. such s cotsting,
machiner: senerate high frequency sound and
enable the detection oflesking e, wter, o leking
Slesiciy n the form of corons usuly indeating .
poential fulThes, ditcetonal zasaric lisening
can be a vafuabic ool

Electrokinetics

The propeties of magaets ave long fascisted man
since the discovary o lodestones by the ancent
ek centuries ago. Even n today's advanced ech
noloy: the abilty @ attract and repel magneiized
Magnetism, i site of

St mysteious properties, i phups the mostmpor-
tant force known ta man. Witkou the knowlede of
oW 0 use nagnets, everyday molers, ranslormers,
communications,and most orms of ranspartation
ol be mext 10 impossbl: Electiery generation
would ot exs,

obfects il ecnains a st

“The Star Wars defense nifarive has opened up.
mang daoes tothe potntialus ofthistechnology,
Flectiokinetially huaching objectsat yperveioct
fics much ke te efect of 4 meteorshower ill rc-
e destruenve barier t incoming ballste missis.
e propelling ofradiaseive waste i sy other
materials sl o onterspace, the porential et
ton o termssteal vehicles and of ourse pcctile:

e weapons e other spplications.
Bven though magaetie properies do not give way
1o varines, they d maniest properties n diffrent
forns Motors wse magnes o prodce otatng.
mechanicalenergy from elecriciy and,of course.the
opposite where generaors e magnets an ocating

enerny 10 prodice elecrical poer. Transiormers
ke advantoge of hangiag magneic fekds s  fnc-
tion of e, wheres relays und solencids produce
inear moticn.

Elctrokinesic acolerators uilize magnetic forces
‘where a conducting and movahie armature i placed
between two paralc condocting rals A force s e
produced inthe armature s & resull of the nteeic-
five magnetic elds occaring around he armatire
and the currentcareying rais, Remember s current
carring conductor produces a proportional magnetic
ek, which s busi hih school physics

“Those who are familas with vectors will el e
Lrentz IXE forces where & forc s producest
between  current corrying conductor (8 armatucs)
and the magnetc B eld produced i the rais. Acel-
eraion of the armatue oceus ove the entir ength
ofthe rals and ean reach woheadof elocitis com-
pared 0 chemical combusion.

Even hough pulsed magaetcs s o nev itle
information exist 0 provide a “Hands-on” appronch
for he hobbyistor exp
exists i s ek for using i technology 3 a viable
potentialfos the previonsly mentioned applicaions.
a5 well s the nomevasive use of shockeaves i break.
ing up Kidney and gallstones Even & orm of “mag:
Detic destructors” s nended for e n b wars
and contess.

Wotlheretore feel a“Bow-o” book demensirting
projects forth serious electrosic und mechanical

senter, Positve intrest.

experimenter, as el asfor echical inferest groups,
will prove to b papular The projects bere il fll
itk the ealms of both the amateu i the sercus
experimenter Allthe projects will contan  bricfing
of mathematiea theory fo thowe inerestd, along.
with a simple explination of the operaton. Individual
haptcrs wil ave healings suggesting the eguired
competence ind experience of the reader, s well 15
any hasards that mag b encountered. Al he con
stuction projects will aso contan  fll bill of mots-
s Wil soutces necessary 0 complete the deviee s
described,

Introduction
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Figure 1317 Suggested systen assembly—seray view of side

* Laserenclostre 14O X Yiinch wal sl
minum tubing, Fabricate a5 skown for spring.
retaning catouts and hales for

vcro-adjusing verniers

© Mandle 1
dic and battery

e alminun bing for s
closure

+ Brackets Tubricuts twa brackets for securing
he laser and min enelosare together. 1L s
Imporcant that his step b s recise & poss-
ble, s the bwo-enclosure axis must be parallel

+ Control panel - Yon mag 150 the front pane! of
the Isss receiver module. Tabricate additonsl
Holes for the tsi-one sl s eec-throueh
bushing or the cable going to the laer section,

+ Rearpanel Lor the rear section of the fser
ancosure with « hol for cable bushing.

* Lensmount adapter Tsbricats fora inch-
hick picce of PVC o it nto the inendiame.
fer (ID) of the main enclosurs twbe, Cut out

w

b center o mate with the telephota fens of
choie.

OuclngsForsleeving aver the laser mode
and sandwiching widh the Laser enclosuce

abe. The posiion slong the length may be
st for best mavement using et
adjusters Experimeat for bes resuls

Springs Compression sprigs or maniaining +
positiv pressure gainse i adjisting vermcr
serews hrough thie adjusting moserient }

Microrhead adjusting screwsFor precisc ele- |
vation and azimul positioning 0

Cable A multicanductor for 6ol batrery
power and testtone input o the laser modle.

Switehes For power and test-tone ostrol o
the luser ol

voltbattery Uses a four AA batiery puck
for powering the laser module and s .
trolied by one of the switches.
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sllonthome-wnd property- described in Chapter 12, “Laser Property-Protcetion

Fence er hse projects can b intrfsced 10

-

Ho Dally sound
pressure exposures i excessof 1 howr 115 d

High output at frec

) may lead toleaing impuirment. When prop
Timited i
i shauld ot e permnent damage

e, b

an apen o losed ful siich or 4 ol

‘s that produced by owr lascr property suard

Figure 264 Fio ¥ prosection gard

285
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A koot property-protection device provides
Taser bea perimetes hat. when braken by an
intrucer,will sound an slert or an inrusiondeterrent,
It consiss af  fser beam generatar, apticl detoetor
etors 10 seflect the
re 121). The

}scund feld

canteoller oo front surface
1y

cam around the perin

device can e intertaced with owr
sentsystem deseroed i Coapter 2. “Psin Field

otection Guird

Simpleto-buikd mocule

ind lignment This project may.
iy matlable hardware depending an the
partculac nstalation,

requirs bascinstatation
seilsn s

e system s intedend Lo protect @ given e
gt unauthorized intrusion by prodicing a wall of

lleasonic pain. The sstem can b sed for sl
inside areas of arger outside areas The system utt
Hies a fser that bounces betseen several st

cally placolt st rurioe iror
0 opiical light detector and conteoler, Onee he.
beaum s broken, the contraller sends szl 0 e

ars impacting

ator discouraging the inruders.

 path depends on the
b, and the nurber
o L et witn

ctwitha single

Power for bath thelser and coniroller comes

fomm low-voltage adapters usiag bteris for backup

o shortterm nstallations The it souree s 1 visble

Fiaure 121 Praperty prasection st
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P W68 L oliage wing

Tonbzation of gases - Obiain 1 fuorescent
Jamnp ar plasma labe and allow i tocame.
it sexeral fet of the device. T will low
and produce light without a direet connection,
clearly demonstrating the effcets of the clec
rie and smagnetic elds on the gas Note the
distance from the coil thet the lun will gow,
Fxperiment using a neon lap i place.
Obtain other Lamps and note the colars dis
tances,and o

Induction fields Obtain asmall filament.

o fild thationizes and causes the gas
amps 1o o

+ lommotors Create and carefully balance the

10108 a5 shawn. Use  piece of thin, sping
berylium copper. Pinprick he center with
center punch for the bearing poial. The rotor
willspn at igh speeds i is carcflly bl
anced, demonsirating fon propulsion,

Note that your Tl coil outpat i hungry for
pacitance.” 1 i suggestcd that you obtain an 5

Uur-salaML

TToD ®ersal Yaedg-y

pe lemp,such as a Hashiight bulb, and con.
nect it between a arge 1 o Zineh-diameter
metal or wire oo The mp will light dve 10
energy coupled by induction. You will note
that s current s equired o light this ype of
Tamp and i entieely different than th radis

incttoroidal ferminal such as our TO ot wies
amazingcom. You may substnue o metal bowls
and atach them togethet o procuce s spherical-
shaped object,The torus however, provides electro
satic shielding of the coll,climinating a discharge ot
these poines
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@

Front panel view

®

LTI Roarpanelview

oo

@

Figure 288 s

Controlsanc haokup st

devices depends on many sarablcs and s normally
someshere between 10 and 10 et fram he Lrans
ducers.

bl use of the devies (1t deserveseave-
eration) is for al he ransducers fo proteet

w “Transducer hookup pcioral

an aren from nauthorized intsusion. This apprasch fs
xcallent o protecing urgetsreas such asjovelry
Ioxes, g eabinets,and sfes nd vl Normal use
i 0 place each ransduce tocover s given e,

294
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Fiaure 234 Xy view showang ards

(VD) bt will posively equire a heatsisk on the
abof 01

This unit s capabile of producing 1 0 20 Ky I
sl standd 9volt battery.t s buik o a pried
it b (PCTS) o sl pice of perionated cir-
cult board and con easily b hosese o enclosed, 15
the applcation requires Applictions nclude power-
ing image converter e fornizht viion devices,
fariton cieuis or Hanse throvwing or -procucing,
units, capacior churging for energy starape, shocking.

+ eradication. Kl photoera:

. o propubion electic feld generators, czone
producing snd mere.

Fabrication and
Mechanical Assembly

Tobegin the asernbly ofthe device's machinery. fo-
Tow these steps:

1 s assumed the poveer hourd as outlined is
properly uperating Check for he abscnce of

cumom in the bigh-voliage section, Corona
dape isa canti electrial ek
‘age. Remove all st points and st v

coruma dope und 50 on.

Take 1 wiodow sereen and place it flah
agsinst the obicctive end of the imige e
TUBL wih & pisce of clear scareh tape
Secure 1he e on the bench via modeling
ey and temporiily conncet it o the leads
from the power board,a show n frgare
232, Observe the proper dlearance o the
leadsand componzris. Darken the roo snd
place a souree of frared fler Tt ponting
oward the tebe, (Use a Rashlight prefersbiy
witl an TR e Note the twhe sloving.
ercenish and an image of he sercen appearios.
ither sharp or blurred. 1 the inrge i el
and sharp.you are 1 luck. You may frther
improve e ocusing by adding he 22
gl tesistors s shown i Figure 232,
“This s wsually

Fabricste EN1 from n Tinch lengih of 2 -
inch 1D schedule 40 PVC tabing, Note (e
bule adjacent 1o

igh-voltage wies 0 the b from the povier

(AT handlefor lecding
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Chapter Twenty-Two

Fiaure 3298 Enlurged view o th assembly bourd

Ry

A ey

Figure 2278 Enlarged view of the high-voltage section of the assembly board

230 Electronic Gadgets for the Evil Genius





images/00312.jpg
* Use of the correetdragline, chains wire msh,
and weights for the particular fish Seversl
examples are showa in Figure 26.5

Please nare tha the system utilzes  Moating out-
put,which means you do not have 1 v the slecri

Intonded for botom fich sueh s ¢

oyt okt

=
P

€ )

g

Preferred Wethod

Separt s et i 1o
W cepers o e o £

Chine st beshopmdacamgon et

Flaure 248 Flecire shing probes

calsystem of the haat or the boal el s an clec-
trode 1 s metal, 03 sy chone 10 00 hi o cer-
i applications.This s simply done by comnecting
he negative outpul lead o the ~12 VI input or
exat common, forcing  rounded

Drag chain scheme

2ease
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Chapter Eleven

Table 11-1 Handheld, utrsbright areen loser parts

el & o Description
w i o st e

» B [N —————

Ris 3 Bt v (e e

a 1 e —
a O et 5ot pissescpaciae

L Haligos LED

5l e gt s s IC

2 St vt e ode INS2S
o P20 PN sl prpone s

a Clos B 1.t S S5 st s e
s [ER——

= -

wRt iners 124 sk it e

Ent Tt e 15 och 10 % 058 wal s ube

T S5 8 il

ez 2 i st caps fbriced s own

@ [

Bk PR —

L PP

Lo 2475 ilfmetedeesomee s

coveia [T T ——
s 2 Ry

ommL 2 R TE R —

Aot i Y 80 e e, s 20405
DT L S
LAt Crttcaon sl

LAk Complince e 13 e

LA Apecre sl

s i

oe#

LEsas
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5. Fulyinsert the LTUBH into the other end of
the coupling o the interai ceater shoulder.
You will now e an asembiy a5 shown in
Figure 115,

6. Finally,msernble and Iabel everyihing. as
showen in Figure 116, Note the clearance hole
in the enclosue sdjaceat 10 the bandle for
routing throush the connecting Leads. You
My wint o extend the aser module leads.
Use cawtion a5 the reversing palarity will
destroy the lser

Insert 4 AA batleries inio the BHE holder in
he handle and slids on CAP2. Tern an th.
ey switch and verify praper operation as
done in an clectrical pretest section

5. Pointthe lasec at a farget around 100 meters
vy and ajest the collmator o the smallest
Spot. Do this i low light ar preferably at
night. It may tske several seconds
10 carme up o the required brighiness, Note
i the adjustment shovld he about a s 0
Lo from being fuly tgh for  mechanically
sshle aperation. I oo far ol he assembly

the laser

Compliancs tests

P e Pl sl st et

il e ook You may have (o wire brush
tsreads o cleam and lube it dry Tflon for 3
smooih action. You may compeasate or the

i b ki by s s s
Jenstof TUBEL You may nowsloe LENLn |
place as noted previously: =

e e s

decrense the divergence by the same ratio, This
‘reatly reduses he far fild beam diamitcr
Nots it the laser modules are c  wavelen
532 nanometers snd will be much brightcr 1o the ey
than an equivalent povered red device at (0 6%)
emometers. Higher powered grees asersare avail

ot

bl atwxwaming Leom. Alo ol thatmostof

the meshanicalpats usdn s priee 1 b

btined koo most hurdwae s, o
he poining range on  lar righ can be i o8

excess of many mies The taget detecton can only

e o sight by the curvature of the
carch, On a clear night whea locking oward the
aser. it wil appear s  very bight source fors up o
s o miles

b imited i
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Hote il e ey i p e i
ot ot Sy T PO
e ety i

hiorave Gover proparation 2
VECUUM NS 1 Dk 2 125" hale i e center af s capger penny and in o Jarsover. -

2 Ty coan i ponny and cver s 8 e e S
5 Olain a oo ot arc soer n b ey 491 1 4 o 8 sha, T ol
el Vet it s comltly sals i i & any o il rvert

T oo o 0 Wy Pl i an ke e 3
5 Aol s rape 0 o o et ol i o1 1
5 Ui eody o s v,

Vacuam asuge may b+ sagaule ot eadg i Tors

T\ Peani or more recse, ower reaongs
&

. You wlneed i pur 00 ol 5 v b 190 il
5 Praniouse and & e o vae PV
2 Canu ot f pentr sl o Tt bas s, Vedty e laton f any e st
555 it st I g g g ey S o s S o
'Sl opgercaplany Il ssopre sacion o v e

00D o Y <ytart-shout b b 10 s +
il T oy sower oty st s 9o § ursh i &
5 Disconroct o vacua e r lch o scton f e s s s
7 Cannac pover gl Lt 1 3 St o 35 1 4y st 101 & el s oo "
Shaoa SERA I 1 V0N il D 464 b orm BILnG i ouSe e
Spuchacae v e Sa it b
HGTE Dl oy i Bmoerse, posily 1 i o, i, of v, S of
Incte, ary ey varuHcs e sk nd rpameniston 51,

Fiaure 202 Aswerubly and panip data
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Chapter Eleven

Electrical Pretest

Totestout he eectricalsysem, llow these sceps:

1

Figure 115

Position the laser module o that i s pointing
inisale direcion.

Turn the key switch off (ull conerelockwise
[COW} and connet it 1 the f-volt battery
pack (BT

Turn the key switch on one otch and note
tha the ermission indicator comes on within a
10second period. This s the tum-or delay
nevessary for compliance with the Burzau of
Radiological Heallts (BRI

Activate pushibution switch 52 and note &
bright areen outpet. Allow several seconds or
it 1o bighten. You may check the input cur-
ent 10 the laser modlle by comnecting  cur-
Fent meter in sries with one of he leads to
he laser ol nd measure 250 milliamps
for the total cuntent

Collimation and Final
Assembly

Follow these stopsforcolfimater and final assembly

L File some grooves onto the coupling for lirge:
O-rings. Trialfit them into the EN1 enclosure
until & secure £t i obtained. You should file &
bt at  time o avoid overdoig (refer to Flg-
we 114).

2. Shim up the LM1 laser module with several
layers af electrcal fape to provide a psitive
fristion (it with the coupling picce. Fully insert
il the madule abuts to the internal center
shoulder in the coupling.

3. Clean the larger lens LEN2 and then glue i
onto ADIFEMALEY, a5 shown, using siicon
rubber glue or an equivalent

4. Tnsert LEN! into the faser output end of the
LTUB1 sssermbly as shown. Do not glue at
this time.

f447

Xoray view of the anclosure and nnards

102
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Chapte

e s bt may b fnviibe nfrared The s sec-
tion must be sesurely mouated on  strdy pol snd
hracker, A tr ac cxisting strerure may be vsed,
providing it allows acear sho o e first i and
iscut f the way of normal rafic.

“The optial receiver and controllr section
resuires 12 olieiect curens (VD) s supplicd by
he included vall adapie tanstorme: 1t ustbe
moned ke the fser secton snd avoid any sxpos
sure Lo bright sunlght Tris secton aso provides the
control s ather external deterrents as wellas aving,
a burzer and ight-niting divde (1 FD) indicting
amp.

The devies s shawn haused o o plstic slindii
cal b (EN1) fited with a focusing ube and a ens
for lone: range applications. You may use an apertuce
Cap i its opening custonsized fo size depending on
he range snd eollimation o he reflecied laser lsht.
Ailfsion platscan s b sde from two ik
hite plastc caps ssembled together. T

may e ncessary when beog used wih e highly
coberentbeam ot igh lrom  acarby lser.

mettod

Special Note

e optial ight cetsstor comtrolles roseiver
can b b s o e exent when Beht s
detccted and exceect s crtain valuz. The theshold
deteeron levl i et by the adiustment of a rimpot,
s mode o aperation i designed b

Junction with any lasr,ight gun,or siralar devie to
eontrol any external foncrion, 1t can provice s means
of imprasing handzun siadiness by bolding the laser
eam on the specturs 8 fong 3 possile. A means
forthe insinctive point firing of such weapons a5
Shotguos and machine gans i also realzed. L
sange optical emate contil i pessible U 101 halt
il o over

Circuit Description

Light enteing the focus ube (FTI] throvgh the las
(LED i detected by phototransistor 01, From Figute
12:2 Q1 i placed s that it picks up the laser b

wsos s calectar 1o canduc throvgh he R1
bascscnsitviy mpot resistor that biases wansistor
Q2inta comducton. A pusitive voltage i now devel-
‘oped sciossthe R3 collctor esision Tis voltage
remains across coupling capacitor 1 untlth ight
beamis broken, When this occurs 2 negative-going.
voltage appears a e Juncion of biasing resisoss Ré
nd RS that sre conneeted 0 the control pi 2o
moristable timer 1L The timing cyce nove Larns
“on,” causigpin 310 go positive: I ums on ransis-
or Q3 and energies the sounding buszer (SZ1), the
LD, control reay (R, The reluy i capuble of
swiching nomincctivelosds of up to  amps o 120
voli-alernating current (VAC) or o provicing the
dstction levelt trigger bur PEGL pain el gener-
deterrent

Construction Steps for the
Receiver and Controller

ollons these st camstructing ths optical receiver
andcontroler

1 Lay out and identty allparts.

2 Assemble the board as shown in Figurs 12
Note the PNP snd NPN transistors Use the
Teads o compsents as connecting wirss
‘whenever possibl. Avoid hare wire bridges
and shortcirsit paints

3 Adtach eads and external components,as
Shownin Figae 124,

4. Create the focus tube 111 from u binch piece
O Viinch polyving! chlaride (PVC) Lk,
showa i Figure 123 Create ENL from . 12-
nch lemsth of 2 inch tabing, Glus the lens to
the shoulder of FT1. Note that the tubes
Should provide 2 secure telescoping fic.

5. Mk the fnal ssembly s shown with leads
xiting thrissgh CAP! wing the clamp bush
ing BUL

6. Test your unit by presein both tinpots 0
‘midrange Nots the 1-megebm pot R6 con-
Irol the “on” imer once the light bean s
hraken.The 100K por RT controls the lsht
necessiry o keep e it from Iriggering

106
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Flaure 1315 Suggested sysiom assembly—side view

Fact dimensions are ot given, s this ight limit.
you due o the access of matcrals aad the use of your
v ingenuit. We show our approach o be used
only s guide that may be closely or parally fo-
lowed,

Assembly of a Field-
Worthy, Integrated
System

he laser oceiver innards are placed inside a sturdy.
howsing s secured in place, An dper filings
secured 10 the exit end.allowing the iting of your
ehoice of elephots lers. The aser transaiter s
howsed with a collimatar and s sccured o the lsser
receiver by two aluninm brackets.

This assembly reguices good accurcy for main-
g clase optcal alignment, aany adjustent
via w0 wieto-head adjustingscrews for azmuth and
R —"

Yo will note that the lser el i supported at.
ts midsection by ta rubber Orings th proside &
lexing motion bt fore and aft, Compression
Springs are placed drectly oppasie the contict
points of the riro-head adjusting sews These.
sprngs load the pasiion of the aser macile heyond
e optial aljgamet pointand now require contict
pressure of the misro head adjusting serews fo adjust
o it alfgnmen against the sprine pressuse. Th
front points provide pivoting for clvation adjost-
ments, whereas e rear points provids [or e
azimath s
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el wher
radic on the opposite sids of the windov;

¢ you are logated Plce  loud

4 Itourlaser i s poi
neesssary (0 pply pressure o the rigser
swich.This cen be accomplished using 5
papec clip o clothespin to clamp the swileh

e or gun sight, it will be

5. Position the s transitte ipod so the
e s s close s possible to the normal,
refcsted surface. This will allow minial sep-
aration between the teansmiter and receiver

Note thet this i not eecessary for proper per-
formance but s easier until you are familar
with overall system lfgnmea.

6. Losate the posiion of the reflected laser
spot” resuling from the dirct reflecton of
the aser heam as it hounces hack from the
window This will depend 2 ot on the relative.
position as i step 5. since the gl f reflec
tion il egual the angle of ncidence (Snell’s
Law),

7. Carstlly adjus the positionias o the ser
recsiver s that i nlercepts the spot rom the
dicectrefeetion. The final positon where the
reflected signal s incicent on the photocan.
sistor as viewed uough the view hale.

Iyou are using the extender focal fens, adst
it 50 hat the reflected signal s abou the ize
of u penny as viewed on the photatransstor
ane the white ballled dise. This lens i not nce-
essary for runges helows S0 fect.

£ 9 Tumthe ampiier on v the conirl and
o adjst i 1o conforable sudio eve. Ot
° mum sl may equie tcaking” o n
Scual snal A rough usiment requirs
+ detctng s wesk optic sgnal souree i ol
[ artosas it g or o et
het ancinese Ggte, ol st he vt il ot
= ok comectly 10 el st
E4 10 Carofully acjust the position of the ser
‘ecsiver for maximum alaiy and vl
Not that only a sl ajstament can make
H et of fffunen s peslormnte Eepes
o et it th lonssaesbly o kg
e} i e S e, Note he e bean sot
R profile on the surface of the white haffle disc
o Yor il e ertrcnee bands o ringes
P consisting of Tyt and dask sctions
O

Notethat clait,volume, and general performance
dependan many fctors T size of the window: the
scting o the panc: and even the vbration picked up.
from wiadow i conditioners motors purpsoil
burners.and so on can scriousty degrade a wabe
signal.

Serions experimentrs may want o intecfoce the
system with an ancio cqualize ta filerand enhance
the wsable signal. Again, xperiment and experience
s the best solution t quickly st up and abtain opt-
mum performanes.

A setup wing the seatiered relcction wifzos the
Hight deteeted off the optical axis The sgnal will b
ke over s v titanee and will equire more
carsfulalignment,

You now have o choios of using the individul
modules mounted a ripids o demonstration of
e concept and experiment You ey also chaose 1o
Fetrofit the modules wihin  sturdy housing similar
o whatisshown in the following data, providing
b, iskdworthy syscem of medivm performance.

“The abective i  allow an aptical lignment
hetieen the laser impet it on the window and
e reture signal being coinciden (coming back on
same i) I the optical s o th feceiver, One:
his nal slignment s aceompished. it s cnly meces
sary ek the o acjust serews that secure
the laser opimizing he signalfrom any reasonable
istance L s ssumed ome sign s always
detectable once intially aligaed.

A testeons signal modulates the faser at 1102
KHe,This schenme provides ey scces o aligning the
opticalaxis You now carefully search for e test
tome, hich s cearly detested with the optical
receiver Night ision equipment s can b i in
iniia alignment.

Mounting the laser n our estprasorype invelvcd
oatiog it nside asable housing,owing seversl
degrees of both vertical and horzontal adjustment
for final “wesking” using vernier adust
lens wsed om our provotype was from o lows-cost videa
camera and sercsed into 4 matiog adaprer plate
iy atshed 0 the hovsing.

cres. The

Obsiously a certain amount of mechasical ingenu-
it will be reqired i finalizing the system, The sug-
ested ussembly of s Inegeated
Figues 13-, 1316, and 1317

stemis shown in
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availble capicitors hat you may hae on fanc.

e < within it 1 a1l the e of

Figure 51

P thersad g

a7

Theory of Operation

An cnergy-storags
srammable

high vlege. This capacitor i switched by 1 trigacred

apacior s charged from a pro-

ntroled carrent souree 1o selectd

spack gap, dumpng il he

NS —
volume explosion chaunber s vaporizing  thin,ala-

e placed inside e chamber. A pressurc

wave forces  projectl out the buree 0 high

elosit. This projee s sitable o science cass
emonstraion f propry supervised with quaied
persannel.

Assembly Steps of the
Thermal Gun

To consteuet the therml g, Tollow these stcps

L. Fabicate the barrel and brecch plug.as showa

i Figure $2, counding off all eds 1

dimer

2. Fabriate the broech tube s shown in Figure
53 Note that he mating of the harsel and
brecch plug are precision drilled usng frac.
tonal it The innes diamerer shoud be 007
0 008 aver the outer dimensians f the barrel
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Twenty-One

hapter

c

is sceeptable as sl comsponents are 1010 20
percent tolcrant unless iherise noted.

2. Identiy the pins o the base of rassformer
1, shown in Figare 214

3. Insert componentsinto PCB PCPFS s shown
i Figure 214 Note o leave al least 510 4
annch offead herwesn the setual compo

ents and the surface of the board Alsa notice
the palaricy on (2 and the proper position of
eansistors Q1 and O3 Soléer the conections
o cut away the excess leacs. Comneet the T
ranstorme wsing shart pieces of bus wire and
sccurs it to he board usiag some tape. Then
atach e feads for B and 12, Note these
leads s stain elieved by paseing theovgh

Figure 214 View showing parts placement on board
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Chapter Eight

sssembiy schom i shovwn fo portable fekl ancd
wheld applicaions using rechargeable bticrics

Espect aspend up 0 501 for this dvanced and
revarding project.The actualcot fora aser with this
capabiity would be 5000 oF mere. his project
vequites busic lectromesanical shop skills wth sl
part,ncluding proiective esewear svailable thiough

Information Unlimited at wew amazngcom. The
inished device willconform 1 fser compliances and
mustbe used with protective evecar. A cuplete
st ofthe nccessary pares s prosided at he end of
the chapter in Table 8.1

Basic Description

A pas laser b i shown i Figure §.1 withintgral
opticsand a caolingjacker This appraach reatly
simpiifieseonstrution,providing  neat compct,
and versatleproject. The power supply used i aps.
Bleof aperaing from 15 VAC lne o fron bt
fes using a Z00-wat sine wave nverter

The project s show construced v ll he e
essary complianes fo use i the rade or 5 low

costaborstory device. Coulng i secompiihe by
ctculaing water thraugh the e ead cooing
Jacket 0  foreed siv<ooled heat transer adiator: A
[T A ———————

Theory of Operation

Ao sl Jases i by far on of thesimplest
laser s 0 asemble and operste.This aset is
sometinies s cisadvantags 2 this crergs
gerousin the hands o the incspericnced. both 0 1
buiider s bisor her suroundings

abedan

s shown i Figure §2,3 O laser i oo lvel,
sibrational device emiting i the 10 -micron
infeared regfon, Creatig ksers i accomplsbed by
clctrcaly xciing itiogen gas (N:) 10 an energy
lesel clase t thit ofthe 00, molecule, The min dis-
sipation o his energy s n the cesorant (rster (o
he €O, molecules, casing them (o hange from a
eround sate 1o the cxated level 2 state, You wil ot
ha the Jowsr lser leve] 3 state i ot prone o s

ramfcr of cncrgy;hence, a population invession now

exists between fevels2 and 3
Population nversion i usatural state of an

 hat st e oreed by am externalinflucnce. It

i
s wher higher-enesgy-Level bands aze more ik~
e than lower bands occuring naturaly Apopus
Vi nersion s necessary for simulating laser
emision. The laser action commences s & resull of
the stimulated energy transiion from level 2103, A
meas o returming level 3 energy to ground lovel i<
acsomplihed by quenching i with a 1hird gas bing
el Obsiousl, f evel 3 were allowed 1o buid up,
the population inversion would soon be
Between 2 and 3, hene terminting s acton,

e

and

Kt shouid be noted hat the € gas molecule con-
s of many odes of vibraton that contaibute to
the liser froquency. e main mode of vibroton s
around 10,6 microns and the system i ofen catego-
rsed i resgecttothis wavelenath, Mothet nature's
atmosphre offers a satural window Lo s wave-
Jength, and consequently 0 asr s excellnt in
respect 0.an application equiring propasation over
Tong dis ot poer v
ousty s an excelent candidatefor se i direct
[R—

fances. A OO lser of sulfc

“The aser descrived n this projet s referred to 05
v v axial device This s he simplest approach
and s othing mor than aq aitight lass discharge
tabe with s hoving by conveetion in and ot of the
sumounding reservar wure. Flecirodes
placed o the flowing gas excit thenitogen mole
eules,commencing asr action.

Circuit Operation

“The poreer ard (COT) supplies a 115220 VAC from
Fecsptacls for laboratory Use o  sie
inverter for porabie battery operation i the feld
“The thied reen grounding lead wire must b securely
attahed tothe metal enclosurs over (COVI) o

Asshown i Fiure 53, the key swieh (SW1) encr-
sizes the primary ciruits and cooling fon (FAN). A
fuss (FHUFS1) protets the main ciruit from any
catustophic fouls e indicator rap (NEON)
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Chapter Seven

Fiaure 72
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Setup for magnetic can crusher

Note the incision of the trigeer pulse block
i inductorin one of the coilleads This part
provides relable rggering whe using o
mpecdance lods.

Vo may make & sitable stand thic wil suto-
ruatically pesiion the pop e, Note that the
ol i  ground potentia and poses & i
mal shock threst when wsed as directed. I can
e safely et up for public demonstrtion
Cantact the etory for suggestions.

Set the controlsasfollows (1eference front

paneldraving.see Fgure 3.7)

Vollage Contrl Switch (RES2) should be set

10 FCCW (OFF)

High Voltage Power Swich £57) should besut

10 OWN (OFF),

Charging Switch (1] musi be pressed (0 16
g action

ate the ch
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Figure 817 Laser hvad side ond end views
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Figure 818 Laser sysien for 115 VAC laboratory wse shawing labels
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Figure 14 Assembled chassis frame

superlie. Glue the unconneeted ends of the
2cemimeter steuss 1o the other side o the 4~
centimeter mark you created oa the vertical
st Ensure that the ends of he ifter e wp
asshown n the igure.

Cut a aluminue o sip see Figure 1-15).
o s of aluminum foi S centimeters
wide and approximately | meterin length.
This o sirip will be used t suzzound the
battom partof the fer

Fold the foil round the chassis ses Figure |
16).Put gl on the 20 cemtimeter srip and
Rold it on the ol wnil i sets. Notice i Lhe
figure how the foil i even with the bottom of
the vertical strus, I done corteetly you
should have an extra | cenrimeter o ol
bove the 2-centimeter basa horizantal
st Roll the fer shassis down the leneth
OF the foil, uing each side of the chassis as
$OU g0, You must have an exts T-cenrimeter
lip abose the Rarizontal strts o reduce ion
eakage

ol o the ol edges (ss< Figure 1-17).
Cutthe cormers asourd e top of the 1-cen-
imeter ip above the horizontalstruts ad
ok the fol over the top ofthe strut for each
of the three lfer sdes, Use & pisce of Scoich
tape cut i Balfengthwise (o hold the folded
comers s close o the insde of the fil a5 pos-
ible od reduce lenkage.

Attach the ground wie t the foil (s Figure
118).Poke 2 small hole through the [l skirt
and rum the ground wire through it 55 sown
in the fgure: The hole should be behind the
steut o that the wire s supporied by it Make
sure o stsip the ground wite of s cnaunel
conting before you coneet it The geound.
wite must have a setion of barc capger to
contzetthe ol i erder 1o wark, Give gour
el about 1o exra et of wire of 1

fer
0 onneet it 1a yaut power supply’ ground.
Atach the coron wirs (sec Figare 1-19),

Approvimatels 3 centimeters p from (e (op
of the i, or abowe 2 centimeters from the
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