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NEON BULB, SPARK GAP MACRO

.PARAMETERS(VTHRES=90. VARC=10, ISUS=500M.RNEG=-1,LPL=130N,RFL=2K.CPAR=1P,CARC=3P)
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.HELP CPAR "Gap capacitance"
HELP CARC "Arc capacitance”
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NEON BULB, SPARK GAP MACRO
.PARAMETERS(VTHRES=90, VARC=10, ISUS=500M,RNEG=-1,LPL=130N,RPL=2K.CPAR=1P,CARC=3P)
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SPARKGAP MACRO
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NEON BULB, SPARK GAP MACRO
.PARAMETERS(VTHRES=90, VARC=10, ISUS=500M,RNEG=-1,LPL=130N,RPL=2K.CPAR=1P,CARC=3P)
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\HELP ISUS "Sustaining current under which the arc is stopped"”
HELP RMEG "Megative resistance once struck”

.HELP LPL "Lead/electrode inductance"”

.HELP RFL "Lead/electrode resistance”

.HELP CPAR "Gap capacitance"

HELP CARC "Arc capacitance"

FIG. 20




—2A73IE-38VA =4+2173E-38WN — L SOEES
THIS CIRCUIT IS SYMMETRICAL L Molieltmperss

i +
f"ﬂ-l & & I;

srraEss C1 Epar
™ Rz% A e
—T= 1
ioMeg2 T || | carc.
+ -2 SHEEED — |
Yotz amoeres _ @ .:w‘

- _} W-‘:;Mﬁaaa 1 [EEE.i
o | “olizitrpess

ZASZE-AD
VYRS

=--->

e +
M e
7| |! IH;

= GENERATOR OF
_——> 'E| = ELECTRICAL

V(SWITCHPIN2)"V(SWITCHCHK)

FIG. 21

2.162E3%
e e
lass  sue  cere (g
‘Votsbmperes ~Laseean TOTALS £ 135503 e
T 1.257E-57 &
& TIAEAT
T.EIEEEL
I +2ATREE
T4E2E
TABIEZI [ IR] ) . .
A48 _vr1pR) S1AETE E1LAL)Y)|
A LB E-28 [Iv[R=] ) RAW  qde7E2s |\[’13:c1_n4|[,[a_|
14@E-23 ] R2)|3) DATA  2ASEE40_|wi¥1.R4FEa1 R |
Q.195E48 REMIRZ] ZABZEZS [ lwiwr ooy
STATIE-Z MES R IR SATEE S rx1.c1ira)
AMEEET L1y -FASEEB0 __]W[X1.C1FIXA.CT)
-1 SOAE-51 e v i pIfs vt 1 AETH [ Jxcz)v
857 vt G111 - ABZE-E3 iAoy [
1ABTE-ZA [N M1.51] |3 2ATRE- 22 W 1.C2PHA 2]
2482638 [V E1.E 15161 0. TE M0y
-1 235E-50 E1R1)["] SAFEET | lirnnongra)
B ATEE-Za L% R 1) 08) TAREELS w104 pExe 0]
TEEEE VA RIFI1A) 0.753 vz 1 02w
2 AEIE-IE $1.R21V) AFEZF [ ire1.0z0a)
23sae-23 i x1.r2)A) FABTEAZ WX 1.02F MY [2]
a773E.5E [ W[ E1.RZFI[21.AZ) e i L v R [
AMEE-ET i1 Fapg AN BESF Cipsd.L |
~LMIEET LN Ragra AZEFEET LI LAFIHA L)
I0EEE-EA [ Rarice A 800y TrSees)

2.136E-99
Wit

—

iz}
-1.481E-026

2.1B5E-49
Wilts




FIG. 22




sperk_gap =+ two razisors.ClR

FIG. 23

100
.
D28 2TRq BOON,N 4277 71000, 463E-70
=
'D'25CI odu 153 =% ) 4. EEu & dSu & 10y
Lt Right etz Elape
Eg AL 0.4z 1AS2E-20 0 A2FF A3 A37p
UGANIEY] 4 FTIE-13 A AAEE2E -3 Z70E-14 53437
FA1PERT) 1 8T3E3A 214ADE-A= -1823F.34 FIEQEFS
@HZ]WI oazst 1ASZE2D .43er 514 20p
I A2 18] 4 JEIE-19 1 AG2E-22 -0 E2E-19 B el
Rz piRz) +.E0dEad R -1 a04E-34 -2 AEAE-ZS
HAN| ) Q.00d 00 oooo [alalus]
114111 DA -1.2BIEH ABI4E-ZT 1Z263E-20 1572
YT .00 0000 oo 000
ChstEtir) 0.0 1443 -1.4400 ATI AR
1] 5151 11A) 2.TM1ER <1A49E22 -1 400E.23 -0oon=x
@m.m FILHA G| T.720E-43 20EBEIR ZOEEE-39 2E12E-Z3
HLRA| ) 0074 AATEEI 0 ovaF 3 28dp
1] 1.RA (A 2.TRIEX A 83EE-3d =TIZE-20 dE3:
EWXLR'IP[K‘LRH 2.TTIES HO031EES -2THE IR -FA42E-21
L HALR ) MLEEH -2 J2EE-20 0 as%F 407 43Ep
|:|I|H1.R!|[ﬁ] H.E3IEX -2 9IEE2T7 EEISE-23 ooqiF
HARIFIEARZ) TASIEF 4 555E4AT -TAIZE I SHATSE-Z3
SH1.EA | 1Y) -1.Z83EZ0 TO04EZT 1ZEIEZ0 1877
1.7 [ 1263 E-H -1 D04EET -1 263E-20 -1 A7
a1 RR P Rs) -1 EATEAT -1 MIEEd 1 555E-d0 1 3ERE. 25
%X LR | [Y] Relwns)) -1. 4450 SE s ATEAFIP
i H1.Rd| (A A.F1E2 -1 A4BE-25 -1 440E- 25 A TEZE-20
HIRAP I RL) T.V2AEAS 2 E5E-A0 Z036E-an FHR1ZE-25
H1CA| ] 0.ER3 2 [IEE2I0 S BEE 07 A3ER
QI‘l’:H.C"Il(.-!\l A.ZEAE13 3.2a0E28 1284E19 54212
MMALCA P L) S VRRE-Q -2 HA2E-4R 2TEHE-34 4 EEAE.20
HA.C2 | W) 0.E7H 4445 asyF T4 755R
1] 51,52 (A 2138E2] -1 A452E22 -Z.199E.20 -2.7aMm
STH1.C2P LA C2] 18163 2. 120Eae -1319E-35 -ZAEBE-ZD
H1.0 (%] 471 GEGm S0 rral =ar1.E2m =56 G35k
.o pag E30.3050 - 004 E2T B350 E0ER -A0% 5dm
Y 1LOTPET.DT] FE14%60 TZVZENE -391.430n AR TEAm
ML 1] 471.526m 0.72af -a71.E2am -SEGEGK
I1H1.02] (Al G030 A 004E-27 Bk b nlil] -6 Fadm
WO E R D) 3915540 T EIZEAR =391 80N ASTIAm
CIER R R 0.07Et AA7ZE31 amar 3 Zadp
UER NS RIEN] -1 SRS E-20 A004E-27 A90&E-20 E204F
D\J]'HLUT['H L] AFMIEM -3 {85ES5E STIESE 4 E18E.54
Tigwos] E4.2000 1000 20200 1000




NEON BULB, SPARK GAP MACRO
.PARAMETERS(VTHRES=90, VARC=10, ISUS=500M,RNEG=-1,LPL=130N,RPL=2K.CPAR=1P,CARC=3P)
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.HELP VTHRES "Voltage at which the spark-gap strikes"

HELP VARC "Voltage across the spark-gap once struck”
\HELP ISUS "Sustaining current under which the arc is stopped"”
HELP RMEG "Megative resistance once struck”

.HELP LPL "Lead/electrode inductance"”

.HELP RFL "Lead/electrode resistance”

.HELP CPAR "Gap capacitance"

HELP CARC "Arc capacitance"

FIG. 24
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NEON BULB, SPARK GAP MACRO
.PARAMETERS(VTHRES=90, VARC=10, ISUS=500M,RNEG=-1,LPL=130N,RPL=2K.CPAR=1P,CARC=3P)

E2
IF(ABS(V(PIN1 PIN2))>V(THRESH), 10, IF(ABS(I(V1))>ISUS,10,10N))

Dvet
1525

100"V(Dif)

Thresh

£
E3
/ VTHRES+(VTHRES "V(ION))

.HELP VTHRES "Voltage at which the spark-gap strikes"

HELP VARC "Voltage across the spark-gap once struck”
\HELP ISUS "Sustaining current under which the arc is stopped"”
HELP RMEG "Megative resistance once struck”

.HELP LPL "Lead/electrode inductance"”

.HELP RFL "Lead/electrode resistance”

.HELP CPAR "Gap capacitance"

HELP CARC "Arc capacitance"

FIG. 29
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Precharged_Capaciter_+ Neon_Bulb_+ One Milli_Ohm_Of Resistance.CIR
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10.00
=2 80

T Precharged Capacitor + Neon_Bulb_+ One_Milli_Ohm_Of Resistance.CIR
E[P00M ) B2 - -c=coz:zcizziziiasoaiooiziiziizioiiosriiisrIiiiiiziiiioiiiiiiiiziiiiiiisioariiiiiiiiiiiiiiiiioiiiiziiiiiiiiicoccisiiziiziiiiiiizioin --[10 00D,E0G 276
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0.80M Precharged_Capacitor_+_Neon_Bulb_*_One_Milli_Ohm_Of_Resistance.CIR
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TEOT, . P'recharﬂed_Capal;itﬂr_"'_l‘\leorl_Bulh_+_0ne_Mi|li_0hrln_0f_F! esistance.CIR
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[Ivi{e1) () 102 362 10.480M 10 480M 1.049M
CINE ) (A) 127 140 11.683M 116830 1.169M
CIv(RA) (W) 127.140m 11.683K 11.683K 1.169K
IR} (A) 127,140 11.683M 11.683M 1.169M
CIv(R2) (v 127.140m 11.683K 11.683K 1.169K
[CIiR2) (a) 127.140 11.683M 11683V 1.169M
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NEON BULB, SPARK GAP MACRO
.PARAMETERS(VTHRES=90, VARC=10, ISUS=500M,RNEG=-1,LPL=130N,RPL=2K.CPAR=1P,CARC=3P)
Vi

E2
IF(ABS(V(PIN1 PIN2))>V(THRESH), 10, IF(ABS(I(V1))>ISUS,10,10N))

Drvelt

@ VTHRES+(VTHRES "V{ION))

100"V(Dif)

V(SWITCH,PINZ)"V(SWITCHCHK)

7852 lon = =
E9 @ .HELP VTHRES "Voltage at which the spark-gap strikes"
HELP VARC "Voltage across the spark-gap once struck”
ABS(V(DVDT)) &~

\HELP ISUS "Sustaining current under which the arc is stopped"”
HELP RMEG "Megative resistance once struck”

.HELP LPL "Lead/electrode inductance"”

.HELP RFL "Lead/electrode resistance”

.HELP CPAR "Gap capacitance"

HELP CARC "Arc capacitance"

FIG. 37
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FIG. 39
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F'recharged Capacitor_+ NEDI‘I _Bulb_+_0ne M|||| _Ohm_Of_Resistance. ClR
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=0 00 ------------------------------
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120.00T f ' i
.’
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LT e S T S ;., -------
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FPrecharged_Capacitor_+_Neon_Bulb_+_0One_Milli_0hm_Cf_Resistance.CIR
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———— ; 4
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—l -
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Left Right Delta Slope
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T (Secs) 0.000 10.000 10.000 1.000
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Precharged Capacitor + Meon_Bulb_+ Ten_Milli_Ohms_Of Resistance.CIR
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200,00 Precharged Capacitor_+ Neon_Bulk_+ One_Ohm_Of Resistance.CIR

150,00
100.00 s
BOO0F---------mmmme e
0.00
=50.00

80,00 : :
36.00[™

24.00 :
0,00

0.00 2.00 4.00 .00 g.00 10,00
IINEQNEULE.G1) [A)
60.00

48.00
36,00
24,00
12.00

0.00

Q.00 2.00 4.00 €.00 B.00 10.00
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26,00 -
Q.00

25,00

50,00

G T o ek
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2mmann_macro_v1e_LOAD _outputs.CIR
T T

1282221 I .194.1I:I.DDI:In|:::::::::c:::::::::::::::::::::::;:::::::::::::::::::::::;:::::::::::::::::::::::';:::::::|214.EII:II:I.“II].IIIIIIIIIHE
- For-romm--i-o—---o--- Froomoem--eo-o---o- Foorooom------o------ oo
B m 4280 8860 128 40 171.20 21400
Leeft Rigght Dezlta Elope
[Elv1 101 10.0C0n 10.000n -9049E22 -4 JE2E-24
E WLXZ 101 ] 10,0000 10.000n -30BZE-ZZ -4 2E8E-24
1310 10.0C0n 10.000n 1554624 TITAEIT
b oo poucanto i, woroniom i e
VTV (V] ; 74.8548n FTO0.5130 E95 558N 3.269n
L Ipv1yra) 28.869p 76.3900U T5.590u 361.784n
[ Ivvziea 75.702n 43,0090 FT2.I0EN 2.824n
[ A Y <25 HE9p =B 22 = Na <34E 189N
L v 1)iv) -577.368U -1.4824K -1 824K 7163
CyLayray 8.377n 364551 u E8d BB A.713u
C IV v 577368 1 524K 1524K 7163
ILZ] [A) 3.251n -533.212u CA3ZZ1U -Z.788u
W | V] 77,3680 1524 K 1 524K 7163
[ Iicta) -0.a8sf -98.547p S E47n 153 529
NTC2 (V) 4.4320 453 358 453 958 2161
IC2](A) 1.476u 150,730 150 730 F02.200m
CIveziv 288,760 -TE2.192 Ts2.192 -3.582
IC3][A) -2.423E-13 A7 130 -47 125 -0 221f
VTG (V) 268608 T62.216 T52 216 3.562
Clycdyja) z.A13E-18 AW &4 A8SF 0 243
E‘ma 1Y -4.4520 -455 958 -453 958 2161
IL3) (A 1.476u 160,731 130 F31 TOS.200m
E*.l-[vi E*I[]‘H ] M OT O R 0.002 LOAD 59.322p 53.322p 278 760
NYRFIY ) -0 0 G4 714p H1 714n 304 099f
C v e CAPAC'T- 2.732E-15 ANCE 15037 in 153,37 1n 70881 1p
R B.844p ———— { BE.330K » WATIS 28.330K 225 a0
[ IvTC3RrIC3) B.935E-23 30.92Zp 35522p 158 BO01f
NTCAPCe B.954E-23 39.246p 33.246p 134 423
WL 1FILA) £.414n 5655.724m B66.724m 2E1m
VL2 #11.2) MOTOR ssan LOAD soazsim o o 304 257m 4 349m
E544p ———————— 53330k -325.768
Cviaiz) 2002 3.052 AMPERES -43.436m 272,306
T[Sacs] 1194 244.000 212 HOR 1.000

~69.33KVA = V(L3) x I(L3)

{

MOTOR COIL

}

= TARGET FOR AN ELECTRIC VEHICLE

= 1IN 214 SECONDS
FIG. 53




amnEnn_rracro_v11e X1_outpats CIR
- _ gy

25 2% 1881 604m 6 315E 3900

H1.R1PI1 R
REAIRLA
®1RIPIE1 R3|
C I 1. Ra Pl %1 Rd|
P34 .0 I M4 D |
[y 31.02 F %4 02
(51 L1 FIEA LA
KA. CA Pl HA G
®1.CZPIE G2
IR %
[ M%1.31FIX1.61)
Jwi 21 .10 )
®LR1)[V)
CIx1.RA10A)
HALR2Y[¥)
I %1, R21 (4]
|V[}{1.Ft3][1.-’]
[_lixa.Ra)a)
w4 R ) (1]
C . R (4]
v 31,00 1]
[_ljwa.oagga)
®1.0210V)
I 31,027 (4]
H1.L1][¥]
[ i L4yt
G EARSI]
C_jxa.caya)
WALC2) (V]
Clip.c2)ia)
S EARANI]
[_lijcawayga)
®1.G110¥]
03151104
T [S=cs]

25ED

Left
S.310E33
0.005f

-1 TEMEZE
G.159E23
12223
13.szef

4 B5SGE-36
4 220E-23
S.TTFEZ0
0000
5.183E-21
A0.000m
0.004F
ATTTE21
72450
7314945
0.0014f
-0.00
-721.792n
0.0vef
48.750m
283 . 750F
43 . 7ddm
232 530t
0.o04r
o.o0f
=315
0.00ef
-E.6200
rp=ris
0.000
0001
-TE4.793N
7 2aef
281,604 m

12840
Right
3.036E-33
2511640
ABE T3
154 B02n
120.225m
4.071u
1554 E-21
162.473p
135 994f
0.000
145800
10.000m
4.251F
0.00:2f
0115
5.012u
-398.410n
398.410N
249447
-3.845n
45ZE3LM
=298 412m
0217
-398.412n
- 2517
<298 410n
-80.11E
-3.242p
0.ETD
-12.74Ef
0.000
=338 410
-39.447
-394 483N
214.000

FIG. 54

171.20
Delta
S036E-33
2611640
-158.731f
1556030
120.2286n
40710
1694 E-21
162.479p
1325.994f
0.00a
155600
2209E-24
4. 255f
0.002f
Sh1E
S012u
-392.410n
292.410n0
-28.447
-3945n
403 BE3m
2024120
-10.286
S382.412n

-335.410n
-38.447
-394 4EER
212118

214.000,9.036E-33[ o

Slop=

4 Z40E-33
14780
0745
TI0A2a0
oEAT2
19.100n
T.A47TE-24
TEZ306f
ul =ik |
0.000
3.0
1.662E.22
00z0f
9.982E-21
235157 m
23.516n
-1.8690
1.8830
-85 092 m
-18.45090
1.895m
18659
-8 170m
-1.86880

-0 0z
-1.8680
-235.157m
-16212
-60.0ES m
0023
0.0o0
=186
-185.092m
-1.851n
1.000




amnEnn_rracro_vl1e X2 _outpats CIR
- _ gy

an.on
-wwt T428.000m,2227E34 2z 20 2580 12240 17120 |214.000,9.258E-33] o
Left Right Delta Slop=
#2 R1PIR2 R Z.ZITEZ4 3.208E-33 A03EE-33 4 231E-50
H2 RZPIHZ RZ| 0001 2691640 2651 1ELu 1A7Ed
K2 RIPIHZ B3 SA1TEZS -168 BT -168 6877 0743
I H2. R4 Pl K2 Rd| 0.00ef 154.550n 1555500 TeB.3kao
W M2 DRI M2 DA 295.527p 9.2430 2.249y 42,207
K2 .02 %2 02 292.036p 120.435n 1201440 2434810
W H2.LTFIHZ L) 3.801E28 1.7 E21 1.714E-21 8 .026E-24
WHZ.CA Pl HZ G| 0.004f 162.473p 152.470p TEOPCEf
HEZ.CZPIHZCZ| 0.435F -1.123p -1.129p -5 286F
HENAPIHZ WA 0.000 0.000 D.000 0.000
[ %2 .B1FIXZ.61) 0644t 14 S550 14555850 72833
W20 W] A0.000m 10.000m 0.00H 4 .279E.20
HE.R1][VY) 0657 -4.303f -3.635f -0017f
CI[%2.RA1(A) -3.33TE19 -0.o0zf -0.0002f -3.512E-21
M2 R2)) -2.2250 -0 -50.14E -224 ESTm
Il H2.RI11A) 332 456f -5.012u 50120 Pracit =15
K2R3 534 S16f 398.342n 3983420 18650
[_lixz.Raj[a) -84 5165t -398.342n -388.342n 18680
W2 R4 25237020 39 440 28 440 184 EEE M
[ iz Ra) () 25.370F 3.944n 3.944n 184670
R0 (V) 273.881m -0.224 -10.432 -49.153m
[_ljwz.oagga) 1.079n 04, 700n 805 7H0R -4.241n
HE.OZ]V) ZTIEMm 452 EZ9m 173.029m 83824680
I[X2.027104) 1.0682n 298.640n 3ETETIN 18620
HZ.L1](["] 0LESTTr 43030 3.855 oo
[z L A4 515 398 .342n 398342n 1 BEEN
H2.C10) 3.325u 50116 S0.11E 234 ESTm
Cjxz.capre) 1.168p 1.2492p 2074p 9711
H2LC2)[) -260.2730 10.ETE 10.ETT 49.291m
[ lisz.c2)04) 1.978p -105.780f -2084p -9°756F
T H2 N (V) 0.000 0.000 p.000 0.0o0
[z wayga) 584 516 F98 342N 395 3420 1.865q
HE.G110V] 263.703u 33.440 358.440 184 EEBEm
I[H2.G1][A4) 2.837p 294.293n 394 2960 18470
T[secs] A428.000m 214.000 213.472 1.000

FIG. 55




40.00 EL] mnn!mcmMumg.rts.Clﬁ
'*-'*-'-'”E]BSE.DI]Dm,E.SBTE-Alm42_8.;, a5 E0 17E.40 17120 |214.000,1.616E-30] g
Left Right Delta Slop=
s R1PIES R 3.O8TE4E 1.B16E-Z0 1.E16E-30 T.550E-33
HARZPIERRZ| 2024E21 a0 2840 02840 4273 5830
VK3 RIPIHI R3)| 2 05E33 -3B.355F -38.355f -0.180f
[ v 2. R4 P23 R 5.7T3IE21 2375939 275990 ATE 4040
W M2LD Rl M2 0| 4d A1EF 1741.222n 1741.822n 20E 124z
W H3. 02 K302 14 41ef 3.097u 201Tu 423080
UHE LT FIEE L) 2.803E41 - AM13E-20 -1.113E-20 -5 223E-23
WHI.CAPIHI.CA| 4. TI0EZG S8.409p S8.409p 274 035
HRCZRIEZCZ| 141325 -6.150p -E.150p -28 354
HINIPIEI N 0.000 0.000 0.00a 0.000
[ M #3.51FIX3.61) 5.7T3E-Z23 3.780u 27E0U 17 B40n
W H20] W] 10.000M 10.000m 0.0 1.022E-20
HI.R1)0) S.4T70E22 -5E 843F -56.843f -02ETH
C_i%3.RAJ[4) < 235E25 -0.02aF -0.023f -1.333E-13
M2 R2)[) 172.291n J0.047F 20047 140 572w
Il X3.R21A) 7 .33 3.0050 20050 14.097n
HARII 4.483E-20 -195.245n -195.845n -9138 8400
[_lixa.Raja) 4.489E-20 194.2450 195.2450 18,8400
W3 R[] SF5.97ER RER--T! RIR--T a0 7
:'I[}{S.Ftd] [#) -FAIEE21 -1.933n -1.939n -5.0970
W HEO V) 49.553m 439244 m 229.892m 1.828m
[_ljwa.oagga) 290 917 =R 39147 Th 1,835
H3.02)11 43.553m -10.218 -10.2687 -8 170m
I[ 3.027[A) 280.915F 222.500n -BE2.500n -4 1400
HI.L1)["] SA4TOEZZ O5.54357 O6.5437 QZET
I E =R 4 48320 -185 245n -185 8450 -818 8400
HAC)0) -173.891n -30.047 S30.047 -140.572m
[_ljxa.caya) 2. 709E149 -1.944p -1.944p -920
MO AT EI6R 057 -A0EST REE=R==1= o)
:'I[}{S.EZ][ﬁ] 0.0049F S77.094F 577.095F 2700
W HEN V) 0.000 0.000 0.o0o 0,000
[_lijawayga) 4. 4B3E-20 -1a5 8450 1955450 315 8400
H3.E110V) -75.978p -18.331 -18.391 -30.5874m
I[X3.G1][A) 0,009 -193.908n -193.906n -803.7400
T[Secs) 256.000m 214,000 213,144 1.000

FIG. 56




armann_macro_wiie_ ¥4 _outputs.CIR
. o

180,00
-iecied 438 000m,2.833E-41 7 o0 2560 12£.40 a7q20  |214.000,7.010E-31] g

Left Righit D=ft= Slope

EE x4 R1FI[ %4 R Z4833E-41 1.010E-31 1.010E-31 4 TZEE-24
L_VIHd REFICHLRZ) 0.nogf 1.005 1 008 4 700
L_[V[Kd RIFI[HL.R3) -5.369E-28 -817.435f 817 .435f -3.828f
| I%W[Xa RAFI[Rd. R4 ] 0.nag 801.391n BO1.331n 378N
[ Iwvia o ifse.01) 11.600p 0287y 2.28Tu 42,2440
LW D2FI[X4.02) 11.247p 4ZB.417n 122.408n 2.00En
L %[ LAFIRL . L] 5.815E-33 1.285E-20 1.285E-20 EMEE-23
[ v capias. ooy 0015 549.916p B45.916p 3045
| ViHa CZFIHL.C2) -4 gzef 120.456f 126.292f 0.587f
L [V[Hd WAFI[HL W) [ufinluli] 0.000 0.000 0.000
L_IV#4 .51 FI#4.51] 42400 20.133u 20,133 =r8.23en
LA 0] 10.000n 10.000m 0.074f 2A22E-19
L_["[Kd R1][¥] -2.380E-13 -1d.211f -4 211 -0.067f
L34 R1708) -1.190E-22 -0.007f -0.007F -3327E-20
L [%Ma B2 R=f=y BT] -100.2232 -100.2232 -469.315m
||l M A2] (&) B2 148 -10.023u -10.0Z3u 16321
L %(Hd R3] 23T 904 .156n 304.156n 4.23n
L_II[ X4 R3] [A] 2317 -304. 1560 -304. 1580 -4 235N
[ Iviea Rajpw) E95 E29u B9 A0 =5 520 A19 155w
L I[%4 . Rdyia) 53565 B.352n £.952n 41.315p
L% 0] 192.294m -10.238 -10.437 -42.8687m
[ Jixa.0ayim) £0.492p 04 1E7n -B04.216n -4.23dn
L_Hd D21 197 E0Sm 473.830m 2TEZZ29m 1.293m
L% D27 4] 56.217p 904 .157n 204.100n 4,230
L [wixd L)) Z.3G0E-13 142111 1429711 0.0s7
L lI{Hd L) (&) 2RATOF A0d A5En A0d.156m 4 2350
L %R S0 E.E11u 100.233 100233 469.315m
L_I[Ha. C1] (=) 2.236p B.a2ap 4.14Ep 19.421f
[ Iviea o2 LER8.07Tu 10,712 10.712 B0 AS0m
L lI[H4 . C2Y0a) T.003p 11.246F -E.992p 3273
L %X M) [ufululi] 0.000 0.on0 0.000
L[ 1) A 23.170F 204 156N 204.156n 4 235N
| viHd G110 B95.683u B3.4520 £3.520 413.185m
L_I[H4.G1][A]) E.257p 295.204n B95.197n 4.192n
T[5ews) A22.000m 214.000 213572 1.000

FIG. 57




ammann_macro_v11e_all_load_outputs_without_text.CIR

‘IE.EH:Ii
P VILILD)#V(LIL2)+VAL3) L3+
e V(C4)*I(C4)+V(C3)*I(C3)+V(C2)"I(C2)+ s
: V(C1)*{C1 )+V?(V2)*I(V2]+V(V1 Y I(v1) |
B0 - R ’
THE TOTAL LOAD DUTPUTh MINUS THE FQUR SPARK GAPS
s00. EQUALS —369.731 MILLI VOLTS | AMPERES MAKING THIS MILDLY |
"1 ASYMMETRICAL AS A GENERATOR OF REACTIVE POWER. I
G_GDE_‘_HE:J.NEm,ID.DZIDn _. . _ _ _ | -
-4'1}01:21.0121 4280 35.:613 121;.40 171:_29 214.00
Left Right Delta Slope
[ V[X1.10) (V) 10.000n 10.000n 0.008f 3.942E-20
L V[X2.10) (V) 10.000n 10.000n 0.009f 3.998E-20
BIV(X3.10) (V) 10.000n 10.000 10.000 46.831m
[ V[X4.10) (V) 10.000n 10.000n HSE1TE-24 -3.099E-26
CIVILAy L VIL2) L2y -10.627F -369.731m -369.731m A4.731m
T (Secs) 464.712m 214.000 213535 1.000

FIG. 58




ammann_macro_v11e_X1_ALL_outputs.CIR

750,

B.00f e

4504 RAPI(X . RA)#V(X 1. b1}'ux1 DAJFV(XA.D2)HI(XT. n2}'+' """" ’ i
C VOCLLAPFIXL)4V(X1.CH(X1.C1)+V(X1.C2)H(X1. c2)+

|
3-‘3”1; ----- MNPV (XA G"t}“l{)(’f 6*1} -------- i{‘ --------
150/ 1|
: ‘ | I
0.00 [[1.035.0.295 : : : i | l
0.00 42 80 85 60 128.40 171.20 214.00
Left Right Delta Slops
BIV{¥1.R1)I{¥1.R1 0.295f 5.9G2 5.962 30.383m
CIV(X1.10) (V) 10.000n 10.000n 0.276f 0.001f
CIV(X2.10) (V) 10.000n 10.000n 0.257f 0.001f
[ V(X3.10) (V) 10.000n 10.000n 1613E-21 8.221E-24
CIV(X4.10) (V) 10.000n 10.000n 1.789f 0.000f
T{Secs) 1.035 19T7.248 196.213 1.000

A spark gap of mild absorption / consumption
spiking at 198 seconds and absorbing +6 watts

of real power.

FIG. 59




750 ammann_macro_v11e_X2_ all_outputs.CIR

: E E E 187 248,5.967
171 J

| V(X2.R1)*(X2.R1)+V(X2. er}*l{xz R2}+V{X2 R3)"I(X2.R3)+
450( - V(X2:RA)HX2:RA)+V(X2. DAVIX2.D)+VX2: D2)H(X2.D2)+ - |

- VIX2L1UX2.L1)#V(X2.CI(X2.C1)#V(X2.C2)(X2.C2)* |
m;.--.u{xzm}*J(xzm)w{xz.m}*l(xz GA)o B

: : |
150/ | § | I
|

0.00 [[1.035.0.295 : : :
0.00 42 80 8560 128.40 171.20 214 .00

Left Right Delta Slops

BIV(X2.R1}'I{X2.R1 0.295f 5.867 5967 30.409m
L IV(X1.10) (V) 10.000N 10.000n 0.276f1 o.o01f
L IV(X2.10) (V) 10.000n 10.000n 0.257f 0.001f
LIV(X3.10) (V) 10.000n 10.000n 1613E-21 8.221E-24
L IV(X4.10) (V) 10.000n 10.000n 1.780f 0.009f
T (Secs) 1.035 197.248 196.213 1.000

A spark gap of mild absorption / consumption
spiking at 197 seconds and absorbing +6 watts
of real power.

FIG. 60




ammann_macro_v11e_X3_all_outputs.CIR

300.00m;

21000m— V(X3.R1I(X3.R1)+V(X3.R2)*I(X3.R2)+ ]
. V(X3.R3)*I(X3.R3)+V(X3.R4)*1(X3.R4)+
18000m -\ X3.D1)*I(X3.D1)+V{X3.D2)*KX3.D2)+ -}
. V(X3.L1)*I(X3.L1)+V(X3.C1)*I(X3.C1)+
12000mE V(X 3.C2) X3 C2HV(XIVAVIXI VI )L
sooomi V(X3.G1)*I(X3.G1) i

0.00m ([0350312 : :
) 0.00 42 80 85 B0 128.40 17120 214 .00

Left Right Delta Slope

EIVIX3.R1)'IX3.R: 0.312f 227.993m 227.893m 1.228m
LIV(X1.10) (V) 10.000N 10.000N 0.1381 0.001f
LIV(X2.10) (V) 10.000n 10.000n 0.129f 0.001f
[ IV(X3.10) (V) 10.000n 10.000n 0.010f 5.181E-20
L IV(X4.10) (V) 10.000n 10.000n 0.898f 0.005f
T (Secs) 1036 186.665 186.629 1.000

A spark gap of mild absorption / consumption
spiking at nearly 187 seconds and absorbing
+228 milli watts of real power.

FIG. 61




40.00m, . ammann rn::ncru vile_X4_all uutput‘s CIR

. ; |
2oom  V(X4. R1)“|(X41R1-)iV(X4 RZ)“’l(Xﬁl T L R
~ V(X4.R3)*1(X4.R3)*V(X4.R4)“I(X4.R4)+
24000m —\/(X4.D1)*'{(X4.D1)*V(X4.D2)*(X4.D2)+ Il
oom . J(XALIUXALAHV(XA.CIUXACN 1
T V(X4.C2)I(X4.C2)+V(X4. V1) I(X4.V1)+ |
soom - V(X4. G'1)"1()(4.61);.---.-.-...-.-.--..-.-? ...................... S : :
E 1.035,0.19657 i i : : |
0.00m 0.00 42.80 85.60 123.41} 1?‘1 .20 214.00
Left Right Delta Slope
[BIV(X4.R1)'I{X4.R" 0.196f 30.120m 30.120m 147.538u
[V(X1.10) [V) 10.000n 10.000n 0.447F 0.002f
[v(x2.10) V) 10.000n 10.000n 0.447f -0.002f
LIV(X3.10) [V) 10.000n 10.000n 2.880E-21 1411E-23
[Jv(X4.10) (V) 10.000n 10.000n 3.006f 0.015f
T (Secs) 1.035 205.185 204.150 1.000

A spark gap of mild absorption / consumption
of real power spiking at 205 seconds and

absorbing +30 milli watts.

FIG. 62




CIRCUIT (LOAD)

X1 0UTPUTS

10,000
4.257
0.002f

A0.A498 Ty

013y
=F35.410n
295.410n
-39.447
-2.0948m
4E2 53dm
F35412n
0217
954120
-4.281f
-F335.410m
S50
-2.242p

0570 [y

2. 74ef

0000 [

-332.410n
-Z8 447
-294.456m

w1100 v)
ARV
(X1 RAIA)
WA LR (W)
[ ix1.rz)i4)
w1 k2] (v)
i34 R3104]
MALRA) [

[ x4 rajia)
[ 1.01) (%)

[ Jixa.00)04)
H1L D210V
(X102 (4]
I3 1. L1 ()
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+ 2T A 3 WATTE

+1.0936mWATTS
+ R IDYNNATTS
+ ZTAHpPWATTE
T+ A0 2T WATTS

—3F3 7 YA

+ ATE 204 WATTE

—346.8267m
Volts/Amperes

+ 103 2TPAWATTE

+ 1. 095Em ATTE

IN 214 SECONDS

A SLIGHT ASYMMETRIC GAIN OVER LOSS. WHERE DID THIS
EXCESS COME FROM? IT HAS LASTED TOO LONG AFTER THE
INITIAL INPUT OF CAPACITOR, C1, WAS PRECHARGED WITH 1V.

FIG. 63




16.00M ammann_macro v11e_grand total Dutputs without_text.CIR

WLV HL L2 PEL2)L 3 L3 C 4 HCA R 31 HC 3HVIC2) N ZHARC TV RC 12 IV I (KA, Rﬂ 114, R11+V|}(4 R2) WX4.R2H+
VIXAR3) AR HVOCLRA} XA RAPVIXAD ) HKADTRVOCAD2) 1D 2PV AL T)UOM.C 1) HXA.C 1R VR0LE2) XA.C2PUMV Y XA 1+
VLG 1) KA. VOO R T) XS R TGS R2) I RZFVICERS) I3 RIMVIXG.R ) X SREFVOCDTFIRG.D TV D2} I3 D2MVINIL1) 3L 1)+
VX3V ICTHVIKE.C2) HX3.C2HVE MGV THVIK.G 1 GG THVIX2R 1 IXZRTFVIXZ.R2Y X2 RZMVIX2 R 3 X 2R3 V(X2 RE) 102 R4+
VX2 D) DA VIR D2) X2 D22 LAY XL 2.0 P IK2.CA)+X2.C2) HXZ.C2) 2N RN VP51 2.6 1)+ WX AR K AR )+
12.00M - o1 R2F 10K 1 R21 (K TR X TRIPVIX rmnmmrfwrrnﬂ X LDV D2 |{x1nz.}f'ﬁx1 (RIREAT L1r+vmr* 1 XTSI X 102 K 1C2)+

MLV IOCTN TG EXLG 1)

THE GRAND TOTAL OUTFUT AT THE END OF 210 SECGNUS IS +1.621

MILLI WATTS WITH A +10.353 MEGA WATT SPIKE AT 160 SECONDS ;gn

B.OOM----- MAKING THIS SPORADICALLY ASYMMETRICAL AS-A CONSUMER OF - 3
REAL POWER. WHERE'S THE ENERGY COMING FROM TO 'SUPPLY

THIS EXCESS? NOWHERE...! IT'S FOOLING US INTQO BELIEVING THAT

IT 1S COMING FROM SOMEWHERE WHEN., IN REALITY, THERE'S NO

4.00M----- RELATION WHATSOEVER-BETWEEN jPR ODUCTION-AND- 132:(3‘.“‘\15’;!l‘n‘}F‘-r ------- -Ir " ---------------------------------
TION OF POWER. IT'S BEEN DELUSIONAL THINKING ON OUR PART : P
TO THINK THAT THE CONSUMPTION QF ENERGY CAUEES THE : 1':
! [
0.00M DEPLETION OF THE PRODUCﬂDN OF ENEH_GY e .- L REETEAL
ONE SPARK GAP. X3.15S ON ;[EKHIBITING 10V AT NODE #10). THE :
OTHER THREE SPARK GAP$ ARE OFF {EXHIEITII;NIG 10nV AT NCID:E #11]']'
~4.00M 0.00 4207 84.14 126.22 168.29 210.36
Left Right Delta Slope
[ IV(X1.10) (V) 10.000n 10.000n 2222E19 4.414E-21
L Vi{X2.10) (V) 10.000n 10.000n -2222E19 -4 A13E-21
L IV(X3.10) (V) 10.000n 10.000 10.000 198.524m
[ V{X4.10) (V) 10.000n 10.000n 0.188f 0.004f
BIVILAY L +VL2)1{(L2) 10.353M 1.621m -10.353M -205.613K
T (Secs) 160.006 210.360 50.354 1.000

FIG. 64
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LZ has 60k Ohms of resis-
tance using iron winding
wire, LL has 1n Ohm & 1
Farad of parallel capaci-
tance, L3 has ten Ohms,
all capacitors have 2
Ohims of equivalent
SEFies resistance.
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A FLOATING PLATE NOT
CONNECTED TO ANYTHING

Interleave two or more capacitors in order to
increase the likelihood that they will charge,
discharge or reflect at the same time.

*

— 17 ‘ ‘ + J— c5
R — — + C5 + C5 - C6
- C6 - C5 + *
+ ce + cé - C5
- c5 - cé + Cé
=TT
c6 ____

3 POSSIBLE REPLACEMENTS

FOR HAVING TWO SEPARATE
CAPACITORS, C5 AND C6.

FIG. 66
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300.00K

ammann_macro_vid4b_LOAD_cutputs.CIR
ABODOK |- oo oo e b
-""J
I e
0.00K . e
l‘n.
ABODOK | - e
IL"'.
i
| i
1
i
450.00K 554 0.29u 0.58u 0.86u 1.15u 1.4du
VIL3} (V) V(R1)*I(R1)
VIC) ) V(C21I(C2) V(C3)I(C3)
V(C4)'I(C4) V(C5)"(C5) V(CB)'I(CE)
VL) I(L1) V(L3)"L3)
V(L3)I(L3)
T (Secs)

FIG. 68




ammann_macro_vid4b_LOAD_cutputs.CIR

300.00K . . .
HERE IS A EXCELLENT EXAMPLE OF POSITIVELY SIGNED WATTAGE (AKA. REAL POWER)
15000k~ VERSUS NEGATIVELY SIGNED VOLTS/AMPERES (AKA, REACTIVE POWER). THE
NEGATIVELY SlGNED REACTIVE POWER IS ARISING FROM ALL THREE INDfUCTDRS L1
0.00K AND L2 AND L3. AND L3 HAS REACHED ITS TARGET OF ARDUND m Tmﬂ_._ﬂﬂ"ﬂ . ";
VDLTSFAMF‘EREQ TO EMPOWER AN ELECTRIC MOTOR DRIVING ﬂH ELECTRIC CAR AR
15000k .. IF ITS WINDINGS ARE BIFILAR AND CROSS-WOUND S0 THAT THE PHASE OF VOLTAGE
OF ONE WINDING WILL MATCH (AND COMBINE WITHIN THE DDMAlN OF THEIR MUTUAL Y,
INDUCTANCE) THE PHASE OF CURRENT OF ITS COMPLIMENTARY WINDING AND VICE “-.1
~300.00K - VERSA TO {HGFEFULL’H} INDUCE AN EMISSION OF WATTAGE: 5 I@
430.00K 5 50w 0280 0.58u 0.86u 1.15u 1.44u
A NEGATIVE VOLTAGE Left TIMES A PCSI- Right TIVE AMPERAGE Delta Slope
|:|V{L3} v) YIELDS A NEGATIVE 242 113 VOLTS [ AM- |'_473_941 FPERES. AKA: _716.0583 -1.766G
L CL3) (& 4989 157.985 152.995 377.358M
TIVIRTYIRT) 0.000 0.000 WATTS 0.000 0.000
CIv(C1y1[c) 332501m 49.084K WATTS 49.084K 121.064G
CIv(C2)1(c2) 19540K  REAL  TA8T3K WATTS 56.334K 136.479G
[CIV(C3)1(C3) 83.268u POWER  12.271 WATTS 12.271 30.267M
CIV(C4) 1(C4) 83.113u 12272 WATTS 12.271 30.267M
[]V(C5)'1(c5) 4302 11.917K WATTS 11.921K 29.403G
[]V(C6)'1[C8) 4.469 12.625K WATTS 12.621K 31.129G
(VL)L) 237.243n ———————(504.321u) VA, 504.083u 1.490K
BVILZ)ILZ)) £.366 ——o— ' [368.983K ) VA -368.976K 910.068G
T IVIL3Y (L3)) 1.208K —2NER __774875K) VA -76.083K 187.657G
CIV(L3)I(L3) 48.520 -3.000 51.520 127.093M
T (Sece) 1.034u 1.430u 405.438n 1,000

FIG. 69
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16.00 ammann_macro_vi4b_LOAD_outputs_OFF.CIR
12.00
2.00
AO0 . ...
0.00 1.438u 776 E18n
4006 00w 0.2%u 0.58u 0.86u 115u 1.44u
Left Right Delta Slope
BIVIL3) (V) -776.218n 776.818n 0.000 INF
LIHL3) (A) 258 945n 258.945n 0.000 INF
CIVIRTYI(RT) 0.000 0.000 0.000 INF
CIvVIC1y{C1) 0.000 0.000 0.000 INF
LIvic2yc2) 201.149f 201.149f 0.000 INF
[ VIC3)lC3) 0.000 0.000 0.000 INF
CIviC4)y (C4) 0.000 0.000 0.000 INF
[ ]vIC5)'I{C5) 6.830n 6.830n 0.000 INF
[ v(CeyICB) £.830n £.830Nn 0.000 INF
L V(L) (L1 4.939E-1 4.939E-21 0.000 INF
CIviL2)1(L2) 0.000 0.000 0.000 INF
[ V(L3)"1(L3) -201.153f -201.153f 0.000 INF
L IVIL3)IL3) -3.000 -3.000 0.000 INF
T (Secs) 1.439u 1.430u 0.000 1.000

FIG. 72




MICRO-CAP'S SCHEMATIC
SYMBOL FOR A SPARK GAP
SUGGESTS A CAPACITANT

RELATIONSHIF BETWEEN

ITS ELECTRODES

COMMON ALTERNATIVE SCHEMATIC SYMBOLS FOR
A SPARK GAP RESEMBLING TWO DIODES WHOSE
CATHODES APPEAR TO BE FACING EACH OTHER

FIG. 73
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This is as close as | can get to simulating Tesla's Special Generator for an EV!

hltp;-'|s_gd;'ccrremass\\ = = s =m u"
circuit-20171101-2307 circuitjs bt

ov OA ov t=1.09s
resiston, 720 ma inducton resiston, 720 m Iime: step =200 ps

20034 A \k

FIG. 75




Gradually add more Henrys to the top Transformer to slow its growth towards
infinity until it has 100E Henrys equivalent to 100 Exa Henrys = 100"1e18.

http:/fi=s_gdfaddinduct e
. / |

20m \ http://is.gd/spec_gen

r

CLK

- |

cicuit-=201 7112332 circuit]js et hitp:fmeinicconverson.us/pref kes_ him

oy OA ov t=0s
resiston, 720 mg inducton resiston, 720 m time step =200 ps

FIG. 76
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SUBSTANTIAL CUT
IN PIERCE-ARROW
PRICE ANNDUNCED

sublstantial reductlon In the
nrl-rrl of lts tourlng car models of.
fective after September 1, and & re-
ducifon on the pricos of its trock
models, affective immedintely, has
heen announced by George W, Mix-
ter, president of the Plerce-Arrow
Motor Car company.
The maw prics &F the

|.

standaed | |

FEVPR -paestREer fouring car fa §E 400 |

ul Lthe factory, the [nelosrd car prives
being graded proportionated.

The new prices of Its truck medels |
nra: BRSO for the fve.ton size:
B4.350 for the 1'%-ton and $3.200 for
Ehe 2-lon.

ELECTRICITY “TAKEN FROM
A]R" DRIVES AUTOMOB[I..E

C. E. AMMANN AND HIB

“ATMOBPHERIT GENERATCOR"

AT-

TACHED TO AN ELECTRIC AUTOMOBILIE

DENVER. Coln., Aug. 3. —Demon-
strations are helng made on the
sirottn of Denver of a hew clestrle
generator that Is cinimed by the in-
venlors 10 lake eleciricity [rom the

alr.

The Inventors are J. E. Ammann
of Denver, mnd his prother, C. B Am-
manh of Bpokane, Waah,

To demonstrate, the beolhers bor-
rowed mn old electrio auto, took ot
the batteriesa and after roping their
now “atmospheric generator™ fast.
they got in and rede off at high
e

“Thers |8 nothing lnalde the drum
that moves; the comfenta conalsis
only of iron, wirs and minerals,” says
C, . Ammann.

"Il can be used to drive any elec-
trical -lil-l.li-l'll'lll and can be made In
any wlze™

Tho brothers are closély guarding
ihelr socret. even ke thelr
“braln-child™ when It 8 pot in uss,
ta thelr room In the Argonaut hotel

8o far the brothers have mot of-
fered to sell thelr proposition.

Electrical men In Denver are walf-
ing “to be shown™ bat they grant
the thing works.

TN INnIhANAr

| butance bodies was the highiight ot

“New C

Buys a brand new s
$1,625.00 {. o. b. P}
automobile. The fa
them to some other
cost of re-shipment
make special terms
cars. There are onl

NEW 1

Thes sama ™
rather tham re;sh
sucellent satinfects
aaving an & high-§
pay yeu to buy anm

$2,500.00 truck chas
ﬂ.mmhudtch-.

wmm
open express bod:

All of the =l
This offer =
few days only. If
given to ship them

“TWO REAI

Dodge Coupm
CEF TOr Privets use
1921 MNash T
extra sguipment. 1
covers and will m
Bpecial tarms an =
Then we hav
Dodge Comre
Fard Caups
Hudson Bups
1821 Esseax -
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FIRST HALF OF AN ALTER-
NATING CYCLE OF CURRENT >
< SECOND HALF OF AN ALTER-
NATING CYCLE OF CURRENT

TWO PIECES OF WIRE: | OHM'S LAW AND | MHO'S LAW

DURING A BOTH
HALVES \/ OF AN
ALTER- NATING
CYCLE A OF
CURRENT
Y

FIG. 80







