T 1cE BE0E EX(2)Y 2XAH(5)2 B 2M(1)Y 17
AH(4)22E 2 H2I(IH2=:d2)IF 22 ommallAl 6mm
DX OfRUHI SIXIAIBIBA, 1XFR & (4)01 Q& 309 DE
O DEXS Q01 O 2XHR&(5) LSOl LEHLIE SRR
2(Vo)2 TAIS JHTOICH 8, a b, ¢, d= 22t 2XHA
H(5)2 A AHAOI0 A4S FIIK| A2 BBIAIZ A
S TAIBH 20ICH SAIE HI9 201 d2 o B0l CH5H0d Dt
B B8 M2 A2 o A0/, 0l 2XIA &(5) HA I
AMA0I0) 242 S 4mm HE 2 5H= 200 JIE HIZEEES
0l 8t Ct.

2= 2 20 GEHEEA S8 ALY X Y MO
£8 2800/0t02 e =z Zalg N0ICH Oldt 2 289 3
4 % JIs0l tHoto &&stt,

X=IHAC/DC ERII(11)E 482 110V £= 220V &2
HED nFely MYsS LOotH HFE B&ol)| 918 2010,
Olg)| Hes ANFHA(Vde)S L5 et dtet Ect
&IC

T2|2E(Free Volt) DC/DC HHE{(12)= &D| M =1t
AC/DC HRII2(11)5H 20 Xl= HFH2(Vdc)S &igtol
T EF0ILD YHE MNFMA(Vs)2 EHsH).

D0 HESAE
H(12)0M &

=

HOoZ HEstl,

Ol BgE D=0 N7 £H2 & 2HI(1)00 &8 20l
O, 0 ILUXIE BAHLZ ET A= FUE 2XI(2)0

LB YBHME & ZRIA0 EH6ID Y= A=2 2=35
OfOF BCt. O 242 XD RS S510) I, Ol 8 2F
o2 X QH|(1) B0l 1% BOI(3)0 RHE 1HAH(4)
Ol £XIGI0f &) DET D8 20| 2 K UIS & 450,
Ol CHESHS IXIO A1 1R E(4) 2 RE S & D2
RS 24510 2B BSOS FX(2)Q 27 A E(5)0 H 240l

oh

—" =

E NE(8) &0l £X=0 ACt.

each other. In the present invention, it formed this
kind of in that case being considered in advance and
putting the regular interval between the coil and coil of
the secondary winding (5). In that way the influence
that it had no sense even in case the error of the
suitable position existed when the user put on the
hand-heid device on the charge parent and it
influenced on the charge was minimized.

Figure 1c is graph showing the terminal voltage (Vo)
shown in the secondary winding (5) both ends it
authorizes the high frequency alternating voltage with
a certain size in the primary winding (4) the distance
(horizontal axis d: 2) from the primary winding (4) of
the charge parent (1) crosswisely positions the
secondary winding (5) of the hand-held device (2) in
the respective 0Omm at 6mm. Moreover, the A, the b,
the ¢, the d exhibits in that case, it changes the
interval between the coil and coil of the respective
secondary winding (5) to the some kind value. As
shown in the figure, it is in case of the c. And a low
change is most required in the change of the d2 the
Desirability is most meant that this decides on the gap
to about 4mm between the coil and coil of the
secondary winding (5).

Fig. 2 organizes the structure and control circuit of the
contactless battery charging system according to the
present invention in the form of the block diagram.
Hereinafter, it describes in detail about the
configuration and function of the bundle-branch block.

The low frequency AC / DC rectifier (11) receives the
low frequency alternating current input voltage
including 110V or 220V of the commercial etc. and it is
to convert into the direct current. And the DC voltage
(Vdc) transformed from in this way is changed
according to the change of the input voltage.

The free voltage (Free Volt) DC/DC converter (12)
outputs the fixed DC voltage (Vs) from the low
frequency AC / DC rectifier (11) in spite of the change
of the obtained DC voltage (Vdc).

The DC voltage (Vs) in which the high frequency
parallel resonant inverter (13) is inputted to the free
voltage DC/DC converter (12) is received and it
converts into the high frequency alternating current
electricity.

In this way, the transformed high frequency alternating
current output belongs to the charge parent (1). And .
in order to deliver this energy to the spatially
separated hand-held device (2) the gap existing
between two apparatuses has to be overcome.
Through the magnetism bond this is possible. And the
primary winding (4) reeled in the first core (3) is
installed in this purpose in the charge parent (1) and
the magnetic field by the high frequency alternating
current electricity is formed. And the secondary
winding (5) of the hand-held device (2) for being
unpretending is the AC power from the primary winding
(4) installed in the position which the thus is faced at
the upper part of the ferrite sheet (8).
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DFIHAC/DC BRII(15)= A 2X1AH(5)8 S5t0 =4  The high-frequency AC / DC rectifier (15) converts the
St NFM IR MYSE N MHCZ BESIH BUE &X high frequency alternating current electricity which it is
(Q)US ZEXI(16)2 MSdt= A& S 8L, unpretending through the secondary winding (5) into

the DC power and it serves to provide to the storage
battery (16) within the hand-held device (2).

EMHMOIEIZ2(17)= &) 2HXI(16)2 SHAEHE LIEIHHE Any one of current mode or the voltage mode the

MEE AE6I0 SMP2CSE MO6H)| R8s 2oz, D=0t voltage of the storage battery (16) both ends is

AC/DC H2J|(15)0 32= M2 S HMXI(16) Yo Mot detected determine whether it will control in the high

S ASJD MBLC L= MAPCS = 0jL dtLZ HOjg A frequency AC / DC rectifier (15) to the flowing current

OITE 2B HOAISS BS( =2 8iC). and any one of current mode or the voltage mode the
voltage of the storage battery (16) both ends is
detected and or not the control signal is made the
purpose of detecting the information in which the
charge control circuit (17) shows the state of charge
of the storage battery (16) and controlling the charge
mode and it outputs.

SAE2(18)= M) BXMOEZ(17)2RE & The signal modulating input data into the radio signal
=8 BHE 28 £2510 948t A2, Y& HOIefE and in this way, is modulated is authorized to the
/5@3; BIXSID 0 HEXE ASE 31}$J¢(7)o{| ol tertiary winding (7) for wirelessly transmitting the state
Ct.
X

o
M
0% 0p

HAE(7)2 M0 E AIE(8) Ao 2 2|Xlol 2 Of charge input to the RF modulation and transmitting
pﬂ BMBIEE 50| QI8 HOICH circuit (18) from the charge control circuit (17). The
tertiary winding (7) is that the high-frequency
magnetic field is formed in the specified position on the
ferrite sheet (8).

RF =4l ¥ 2X3|2(20)= &I 3XAH (7)) 220 4 The RF reception and demodulation circuit (20) are

1, 3RS0 ool @4 A D0 N HZRPE RF AIS E separated from the tertiary winding (7). The signal is

£AI5H)| 984X H(6)2 E6I0 AISE 24l5tD =x8t  received through 4 pari-mutuel ticket for car racing line

Ct. (6) for receiving the radio frequency signal from the
high-frequency magnetic field formed owing to the
tertiary winding and it demodulates.

PWM(Pulse Width Modulation) MO& 2(21)= &I RF == The signal in which the PWM (Pulse Width Modulation)

Al Y 2XBZ(20)0lM BXE MSE 23 ¢, M) T2l control circuit (21) is demodulated in the RF reception

£E DC/DC HHE(12)E HI0i5tI| fI5HK %ﬁ% 81 X<l Al and demodulation circuit (20) is input. The signal which

SE 0IE(}. is pulse width-modulated in order to control the free
voltage DC/DC converter (12) is made.

OtXIgte 2 2At52(14)= AD| Z2|2 E DC/DC HH H Finally, the compensating circuit (14) removes the

(12)2 2HM(VS)2Z2H 2IEHE0IZ2 PWM X082 ripple component from the output voltage (Vs) of the

(21)01 2™ HBAIH S22 M 2IEL=2S N8t oA, free voltage DC/DC converter (12) by feeding back

X =1 AC/DC X*lEj|(11)_| Z2ANE0A N=0 n2 ¢ only the ripple component in the pulse width

M =T4I 60Hz2tD & [ 120Hz01 & 8l 2l =450/ Modulation control circuit (21). For example, this is

F2 YMSHED, BABI2(14)E 0 40 2HI(16)2 & removed in order that the low frequency alternating

MMI(| ABS == A 9 X5 H5H0 0/ 0la) Mo{ current input power frequency in the output Waveform

st 210ICH, of the low frequency AC / DC rectifier (11) prevents
the phenomenon the ripple component which comes
under 120Hz when doing as 60Hz is generated and that
the compensating circuit (14) the binary affects the
charging current of the storage battery (16) in
advance.

€ 32 X=I AC/DC BFII(11)2 82 E OlAl8t H0IC}. Fig. 3 exemplifies the circuit of the low frequency AC /

OIX2 JIE0I U0l AIBElE SIZ2 K WFRAH MAO| U DC rectifier (11). The AC input power is rectified

O] C}0IRE(D1-D4)E S5t BF L O FJHIMAIEI(C1) 20l through four diodes (D1-D4) and this is transformed to

ARJA(Vdc) ez HE S, the DC power supply (Vdc) in the capacitor (C1) both
ends as the circuit very much used for the existing.

T 4= IR MOSFET(MetaI-Oxide~Semiconductor Field- Fig. 4 exemplifies the detailed circuit of the free
Effect-Transistor: M1)2 AIE5t0{ & &t T 2|EE DC/DC voltage DC/DC converter (12) implemented using the
ZHE(12)8 2HXQ SIZE OlAISt H0ICtH OIS} 22 32 power metal oxide semiconductor field effect transistor
Al DI E0l &HOI AIBEE X2 M, Z210/%(flyback) 2t (Metal-Oxide-Semiconductor Field-Effect-Transistor:
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Eletn REJ|< &tCh, S0l HHE &= MOSFET(M1)0l &
S8 M H2I1(22)Y 1XH(N11) =0l VdcIt 2otelof A JOt
SO5HA B12D1(22)2 OI X 1B A WOl OIHXIOL K&

ElCt. MOSFET(M1)0] HXI® 2XH(N12) HOIA XF It CHOI
QS D6E 510 8210 HHAIH C2Y M2 &s8tlt, 0l
ot A2 walo2 11X SIZ0AM 01X QIHE A LHO HEEE=
I XIO2% 8122 S EC A C2 220l R (Vs)E

ZAAIRICH 2FAH(Vs)Y I0l=PWM HIGEIZ2(21)001 &
i A MOSFET(M1)2 SEAIRES ZHGHH HI0IJt JHSSGICH,

T 5= DEI HE2XE QHE(13) FHIEQ XS CAl
21 200/CH. Ol 3|29 H@e AD| T2|=E DC/DC 21 HiEf
(12)9 NR 2 M (Vs)S LOIA DEI DR HAO2 B
B5l= 210/CH HE2XE QIHE S F W2 MOS ERX A
i M2, M32 JHIBID YD, Ol S EHXIAE O 228 #et
J19l 1%t &(4) XS HEA S HHAIEI(C3)Z RHE L-C
DTS2 AREIOf UCH 22UE BAI|Q 1XIAH(4)2 E
U HS QICE{(L1)0 R E0, O QIHE(L1)2 CHE SRts
2|2 E DC/DC HHEI(12)2 EH(Vs) 0l R R ECH,

SHYDXE OHE(13) SHS UISD 20 S HY EHX
AEf M1, M25 DOIZ S/QT&H, MUE0 HZE OICE
(L1)7t S25] 2 22 IA0| NS BRI ©I|2 1%t
2(4)0 B2 BHCH L-C RRSZE 09 22 P} &
20 ZREO0 Ys I 20420 MU0 BO)| Ao B U
EILISE BICH [M2tAl, 1XFR4(4) LSOl LIEHS et}
So M HENIL S S NS EMXAL M1, M2 A9
20| 2XEI |9 LRI LOUTE 312 AYE 240 2
ASYD A ZO4E 3 82 & AUCH

MOS A9IXI S& FM48 DAY [, 0l SX FD4= Of
B 48 kHz Ol 4 MHzS 8910t HY5iCHD & + 2ACk

Ol S8 XS QIHEN(13)01 et HIOIECH ERMXIAEZ 7
S50 ACHH, Bel8 B XA (10)0 2Ich Xtef 4l
oz SHE £ UL, iU, = Z2HoAHt 20 MOS Ed
KAEE AL26I0 P& SHAX ot ZR0E XtedAa SH0I

E QX st 20IRE XM, 012 22 88 STE oY

BHUIME 1XHAE(4) 20 R =2 M0l LEHL =

M1). As the structure of this kind of circuit being very
much used for the existing, it calls the flyback
converter. While when as to the flyback converter, the
MOSFET (M1) attains enlightenment the Vdc is applied
at the first (N11) of the transformer (22) and the
current increases energy is stored within the excitation
inductance of the transformer {22). If the MOSFET
(M1) is put out the current runs through the second
(N12) through the diode D6 and the voltage of the
capacitor C2 rises. In this kind of the mode, the
primary circuit, while the energy stored within the
excitation inductance is radiated to the secondary
circuit the DC voltage (Vs) is generated in the C2 both
ends. The size of the DC voltage (Vs) controls the
conduction time of the MOSFET (M1) with the pulse
width modulation control circuit (21) and the control is
possible.

Figure 5 shows the detailed structure of the high
frequency parallel resonant inverter (13). The role of
this circuit receives the DC out voltage (Vs) of the free
voltage DC/DC converter (12) and it converts into the
high frequency alternating current electricity. The
parallel resonant inverter two MOS transistor M2s, and
the L-C resonance circuit comprised of the primary side
(4) magnetizing inductance of the decoupling-type
transformer in this two transistors and capacitor (C3)
the M3 is included are connected. The center point of
the primary winding (4) of the decoupling-type
transformer is connected to the inductor (L1). And the
other terminal of this inductor (L1) is connected to the
output voltage (Vs) of the free voltage DC/DC
converter (12).

The operation of the parallel resonant inverter (13) is
as follows. Two transistor M1s, and the M2 are by
turns turned on/off. And in case of being big the
current which is near to the square wave of the
inductor (L1) connected to power enough streams
down in the primary winding (4) of the transformer.
The voltage of the fundamental component in which
the L-C resonance circuit is included in this kind of the
square wave current well shows up in the transformer
both ends. Therefore, if it coincides with the
resonance cycle and two transistor M1s, and the
switching of the M2 occur while in the voltage
waveform shown in the primary winding (4) both ends,
the sinusoidal wave is the switching loss can be
minimized and the switching frequency can be
enhanced. When the operating frequency of the
existing power MOS switch is considered the range of
the number MHz this operating frequency is proper over
approximately, the hundreds kHz.

This parallel resonant inverter (13) is comprised of the
bipolar transistor. It can operate with the auxiliary
winding (10) of the decoupling-type transformer to the
self-excited. But as in the present invention, in the
case to implement using the MOS transistor, the self-
excited operation does not go well. In reason for the is

Page 11 of 17

Momentum Dynamics Corporation
Exhibit 1002
Page 282



MOS EMXAES HIOIZ2 ERHXIAE O BisHAl Doy o the first, and this kind of the parallel resonant inverter,
8t CHEO| UCH SAH, MOS ERXIAE S HOIE 4At0 o very high voltage shows up in the primary winding (4)
A0l &I B0 BER4(10) LSOl LEHLIS M T both ends but the MOS transistor the disadvantage of
soloz2 = # RESIIII OYCH SHR0| U H20/CH being_weak is in Fhe high pressure in comparison with
0140 0|92 HPD XIS CIHE{OIA LS HIOIZ 2t EBXIAEH the bipolar transistor. There can be the disadvantage
2 =2 AI=5I0 90D & = UCH that it is difficult to be easily driven as the voltage

waveform shown in the auxiliary winding (10) both ends
the MOS transistor the critical voltage between the
gate source is high with second. In the reason
described in the above the parallel resonant inverter,
the bipolar transistor was mainly used.

2 UEHo| EX S oLl 282 ME oIt E 0l MOS EgiXIA One reason it is operable is as follows. Firstly, in the
HE A28l S& Jisot=s &8st 20/0{, 2&H 8 0l present invention, because the electricity that the

= OIS0 20 FMEs, = LA &SI 5= 20| electricity of implementing delivers since being about
AW T 2602 ML I 5t M0 2K ) @ number W and no more is not big the MOS transistor is
20l MOS ERXIAE I Mg5)| IR0/ SMe, Zejg  due to be appropriate. Secondly, the free voltage

E DC/DC #HHBIEI(12)8 Y0l S= alg Megtozm ng DC/DC converter (12) may be referred to the because
QAR HE0|E SOt YRE NI EAFY(Vs)S o DY adopting the mode placed in front the DC out

S 4 Us =olUat RNEHEA(Vs)S $H MO&#O2 M voltage (Vs) fixed in spite of the change of the AC

= os T ol o input power can be obtained the control is possible in
E A o OltH © = Xt == E
MOS EBXILE (ML, M2)] S BAUN SRIISEE=S the internal pressure range of the MOS transistor (M1,

EIOiJBJSIzZQ?fJ[}[H E}-gllgé D;II gilgj\%g@ iia‘i?’_@'] M2). Finally, the switching speed of the MOS transistor
E'E'\gl =) 7[([ng (:" C—ii‘ o }.1—,:@1_”0"—” E"x'ble?9|=_;4T(|)|é be therefore more possible in comparison with the
N sl = il AT\/I:: Ao A bipolar transistor in the high high frequency with speed
E}C’Oﬂi}: c’glu;.—’ Tﬂjfx?”éd == °}E“O?L:2|:;405 to activate. That is, energy weight and volume are
SHNLEI Feldtl, SAROZ Feld0 A= FUBI - goqq)) jn the spatially separated handy equipment the
0l S 200 Z2HM D=2 ILXIE HdH)| MOS transistor is advantageous in operating in the

= = T1XT o XTIlA o AE SN (=]

HAS AFLF XA SOt 2255 2AR0DIWE0 ) mper MHz may be referred to the sharp-edged tool

. because in order to deliver as the frequency of the
high-frequency magnetic field is high it effectives.

Jd2{L, MOS EMXIAEE AIE8! 8|20t XA SE SX6t But it is additionally necessary to have the separate

Il QHAE EXAH(10)D HAAHIAIZI B2 HOIE EZI| gate amplifier (A1, A2) which it connects with the

(A1, A2)Jt D12 B QSN €CH 01D10IlA HOIE £ZD]9 auxiliary winding (10) so that the circuit using MOS

2 3N SIIXI0ICH BiLbs, 1XHAH(4)0IAH 2= X transistor operate to the self-excited. Here, the role of

80| R HEN0D R0 EXRE(10)0A LIEILI= the gate amplifier may be a lot, two kinds of. The

E8 Mo EHoIn, 01200] N2 MOS EaX|a  threshold voltage called the boundary voltage of the

10| HOIEO0| QD= BR0= MOSS SEI XIC AEHE gate which is the signal, which shows up in the

Y5H= HOIEQ AN MO0l SEIXMOI0| 0tA 8/ 2)t &  auxiliary winding (10) because the voltage waveform in

V5HRI S =Ch K2tAl, Of BIZ20IM HOIE S=)|2 o8t which one is generated in the primary winding (4) is

B2 P2 HIRHEO2M MOS EMXIAE 2/ the sinusoidal wave moreover, the form of the

MENE W2 S 2 BBIAIT CIA SASH A0 sinusoidal wave and determines conduction and dark

== 200ICH S BIHS MAISXA| MOS E4 X AE 2 H O] state of MOS in case this is applied in the like that at

S0 QIDIEIS ZHA20| HOIED AHEY 2 Y= FUYAA Q| the gate of the MOS transistor are high and the circuit

SOl Al OtX8H SX0| 0|120{XISE 51| 915l A8 gto well does not operate. Therefore, in this circuit, while

2 0IJleH == a2 5H= 240IC). the role of the gate amplifier changes the on/off state
of the MOS transistor to the fast speed by changing
the sinusoidal wave for the square wave the
authentically switches. So that the safe operation be
comprised in the maximum rating or less which gate
can stand the peak voltage in which the second is
applied at the gate of the MOS transistor in the mean
rate authorizes to the proper value.

re 12
o
0

3

=

m

[
X 10 foh E! N

HO 110 O Wy
o

|l:l 0)1

T 62 T 59 HES XY HEOIAM ALEE 2 A= HOE  The structure of the gate amplifier (A1, A2) used in fig.
EEJ|(AL, A2)S REE GIAIBH 2422 M, JIE0f &488l%l 6 is the parallel resonant inverter of 5 is exemplified.
e D0 02 HID| &2 MBAlME #8101 JIs  Even by using the commercialized high-speed analog
SHXIBH, CID|0IA= HIOIE2t EMXIAEE ME56I0 248 comparator chip in the existing the implementation is
SEHE 81DHX| GAIBF 240ICH EBMXIAE Q101 SE2 ¢g  possible. However here the form organizing using the
5l0, 02 ¥ Q3= M2 ==Z2 98t 228 EUXAEI0/IC, & bipolar transistor is exemplified with one. The transistor

— 7T
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218 B2)|o SEAM(10)D EBXAE Q1 HIOIA ALOI
Ols S el M&(R2, R3)S ME=2 o1Zsin, 1 A O
012 (D7) HXI2H2 ALOIOI HHECIB], K& R2 LEH|=
SHLICI IHTHAIEI(CA)0t W2 AE|0f UCH E 8, X
H(10)2 ZLHS HE(R1)S S50 M 015122 MR(Vcc)
Of SZ S0l UCH MRtM, ZII0I= Ve 226 M RL,
R2, R3 ¥ Q12 HIOIAZ 844G s A2 SohM 52= X
22 0510 YRS 22 BMO| AIRECIGA X2AL X0 Al
S0 HAMH AYE SROIHE C42) B 0Ol 2AHA
Q1o BHE C= HRIII WE 252 JIssi 222 DA
SX0| JbsstH Lt

Bot)|9| 2 M (5)
I1(15)Q KX RE
O]

SERERENETES

T 7a WXl 7ce 8UE X & 2l
0l #2504 4Xxlg D=1 AC/DC &
Z 0lAISt NOICH Ol SIZ2E Al 2 ¢
ZAM, T 7ac 228 HAI|Q 22X (5)Y SLEE 018
St0i CH0I2 (D8, D9) S HE M50 M- FE 20|
D, T 7bs L0l A= 2XHAHE(5)2 ALE6tE, W K
CtoiI2E=(D81, D82, D91, D92)E AIB5IH MM EF s A X
g 20 NOICH &8, & 7c=E %2 & PE%E A2 IE &
BHZAM S JHel Ctol2 = (D81, D91)2t & JH2l HIHAIE
(Cé61, C62)E AIBGIN E2XMAYME S MIEFE HESE
HOHM SAO 2tHE 4SAIH HY ZF8 A X0ICH

==

E
=]
TT

Al e HiS 22 MIIEE CE WY ET 822 X = 010
JIE0 &2 & B20IU, 2 LHIMHE =84X2 F4E
HEHE ALEE0I O SZ0I UACH F, 2XH2H(5)2 240
P28 RS ¥ C58 R0l MR Z BHEE FHoll 22 2E
ZM Ce(E=C61, C62)%t L22 S84 E EEIRY 240 &2
2o SO0l ACH Olgfgt F&82 DFU SIS TE QIHE
2(13)2 AAGIH SEE O O SEO0| LEHHCH 2BHXQI
ZHY PSS U025 ZR/LE HZ US0l ALEI HAG
D OS0HMAIEDL H2E= N0l 280U, 2 LHUA
Ol&EN =X E HZ IR0l &2 0IRE 0l B22M 2F
I HE 3T E OHE 2(13)2 A6 SHE IH Ce(LE
C61, C62)ACt2 M0l JIESY RXE MESH= 2200 HIaH
A EH RO S, JHIHAIBE AL 37| E£8t ZOIXIHA @l
HH(L2)0 2= MR clES S H o=l S2AH0l
Jl 20ICH HIMAIE Ce(E£= C61, C62) Leto MU0l &
OtXls X2 D=0t 83 XE AHE(13) BUME 1X2d
(4) 2h2to Metg WOLXI 6 201 A2M, 01222 &
MOS 29XI(M2, M3) &+ 20 MY 2EHAE =0
FE= FAFUAN €L

Q1 is the amplification may be referred to the Q2 and
Q3 is the power transistor for the current amplification
it manages. Two resistance (R2, R3) is serially
connected between the auxiliary winding (10) of the
decoupling-type transformer and base of the transistor
Q1. The diode (D7) the center is connected between
the earth. And one capacitor (C4) is connected in the
resistance R2 both ends. Moreover, the center point of
the auxiliary winding (10) is connected to the power
source (Vcc) of the control circuit through the
resistance (R1). Therefore, in the initial, while the
charge of the parallel resonance circuit is initiated
through the route of being formed as the resistance
R1, the R2, and the base of the Q1 and R3 from the
Vcc due to the flowing current the self-oscillation is
started. The high frequency operation is possible since
being possible through the speed having the fast turn
on or the turn off of the Q1 it is according to due to
the role of the C4 in the switching operation of the
steady- state.

The force branching structure of the high frequency
AC / DC rectifier (15) in which the figures 7a through
7c connects to the secondary winding (5) of the hand-
held device decoupling-type transformer and set up is
exemplified. Also it these circuits is the characteristic
circuits of the present invention. And figure 7a shows
the structure being the structure of full wave-
rectifying using the center point of the secondary
winding (5) of the decoupling-type transformer using
the diode (D8, D9) two and the drawing 7b using the
secondary winding (5) without the center point and of
full wave-rectifying using four diode (D81, D82, D91,
D92). In the meantime, figure 7c is two structures and
the structure at the same time, it increases to two
times while obtaining as the other form from the form
which full wave- rectifies the output voltage waveform
using two diode (D81, D91) and two capacitor (C61,
C62) and of rectifying back pressure of front.

There can be the characteristic the comprised form is
used as the mode, in which the structure of the full-
wave rectification as described above or the back
pressure rectifier circuit is already well known in the
existing in the present invention, the passive device.
That is, there can be the characteristic of the present
invention in the configuration of the filter section
formed as the filter which is connected after being
transformed into C 6 (or, the C61, and the C62) and L2
as the R5 connected to the end-to-end of the
secondary winding (5) and direct current the C5 is
included. When it connects with the high frequency
parallel resonant inverter unit (13) and this
configuration operates there appears the
characteristic. The normal, in the present invention, in
this way, the order next the configuration of the
general filter the inductor is immediately connected
with the diode rectifier and then, the capacitor is
connected may be referred to the sharp-edged tool
because in case the voltage of C 6 (or, the C61, and
the C62) both ends adopts the existing structure by
doing this, when the reason for changing connecting
with the high frequency parallel resonant inverter unit
(13) and operating the voltage compares and it is
much higher. This the voltage of capacitor C 6 (or, the
C61, and the C62) both ends is decreased have the
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effect that and the maximum voltage stress of the
MOS switch (M2, M3) both ends is lowered.

Moreover, in the figures 7a through 7c, while the
reverse recovery current flows at the moment when
rectifying diodes change in on state into the OFF-state
the R5 and the C5 connected to the secondary winding
(5) both ends are blocked. The snubber action at the
same time, for reducing the turn off damage of the
diodes while reducing the high pressure spike voltage
connecting with this and can be generated serves to
be managed. Finally, the role of the rest the point that
it twofold twofolds the DC voltage is different of the
capacitor (C61, C62) role in the back pressure rectifier
circuit is the output is same as those of that of the
C6. It has the advantage that it can minimize the
number of secondary winding (5) it adoptses this kind
of the back pressure rectifier circuit.

The issue which finally it mentions in the figures 7a
through 7c are related to the structure of the inductor
(L2). That is, the inductance of the big value is
required because the inductance of the inductor (L2)
has to perform the role of filter. But in this inductor
(L2), the large charging current should not come off in
the saturation condition from the flowing situation
because the charging current has to run. Size the
inductor (L2) satisfying such condition the charger
circuit is implemented tries to be separately
implemented using the discrete device is the large
obstacle element the light weight short small of the
mobile unit is sought after due to the problem of being
enlarged. Therefore, in the present invention, by
implementing in terms of the form which it separated
between being spaced apart on the plane such as the
secondary winding (5) of the decoupling-type
transformer the inductor (L2) it exemplifies in the
drawing 1b as the flat type the problem was resolved.
By implementing in terms of this kind of the mode the
charge is possible that the large direct current for the
charge maintains the inductance of the suitable size
since the inductor (L2) is not saturated in the flowing
situation and the role as filter is incredibly performed.

Fig. 8 particularly shows the charge control circuit
(17). The concept which is generally used in the circuit
charging the existing storage battery with electricity
can be said to be realized.

That is, if it is the state where the voltage (Vbb) of
the storage battery is lower than the reference voltage
(Vr) the state has the output of the voltage
comparator (31) in the 'high' state. And therefore the
output signal (Vf) of the gate (33) like that follows the
output of the current comparator (32). It is charged
with the role of the current comparator (32) in the
form of the constant-current source in case of being
like this. And the regularly the charging current (Ibb) is
controlled in terms of the value of the reference
current source (Ir).

In the meantime, while the role of the voltage
comparator (31) shows up if the voltage (Vbb) of the
storage battery rises and the voltage (Vbb) tries to be
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enhanced than the reference voltage (Vr) the charge
mode is changed in the form of the constant voltage
source. In at this time, the output of the current
comparator (32) stays at the 'high' state while the size
of the charging current (Ibb) becomes smaller than the
value of the reference current source (Ir). Therefore
the gate (33) output signal (Vf) of this case like that
follows the output of the voltage comparator (31).

Fig. 9 exemplifies the RF modulation and transmitting
circuit (18). According to the output signal (Vf) of the
charge control circuit (17), the high frequency signal of
the RF generator (36) is modulated and the gate (34)
for sending is connected to the buffer (35). The output
of the buffer (35) is applied at the tertiary winding (7)
installed on the ferrite sheet (8) of the hand-held
device (2).

Fig. 10 exemplifies the RF reception and demodulation
circuit part (20). The radio frequency signal is received
through 4 pari-mutuel ticket for car racing line (6)
installed on the PCB substrate (9) of the charge parent
(1) and it demodulates. The control signal (Vf) which
the final output signal (Vp) sends in the charge control
circuit (17) is restored. Here, the circuit for the signal
processing comprises the high pass filter (HPF) and the
peak detector (PD) and comparator (36). And each
operation is as follows. Firstly, the noises of the low
frequency band is included in the radio frequency signal
which the reason why it is necessary to have the high
pass filter (HPF) receives through 4 pari-mutuel ticket
for car racing line (6). So that the binary be removed
since the switching frequency is received to the big
value from especially, the high frequency parallel
resonant inverter (13) it is necessary to have. That is,
although the inverter (13) operates to the high
frequency it compares to the radio frequency signal
and it corresponds to under the low frequency.
Therefore it is for the radio frequency signal with the
separation number minister and it is necessary to have
the high pass filter. In this way, if the peak detector
(PD) and comparator (36) are passed through after
doing the control signal (Vf) of the charge control
circuit (17) is restored in the output (Vp).

Figures 11a and 11b exemplify the block diagram and
circuit diagram of the respective PWM (Pulse Width
Modulation) control circuit (21). And the signal which
becomes with the pulse width modulation (PWM) for
receiving the demodulated signal (Vp) from the RF
reception and demodulation circuit (20) and controlling
the free voltage DC/DC converter (12) is made. This
circuit comprises integrator (41), triangle wave
generator (42), and comparator (43). In the integrator
(41), while the demodulated signal (Vp) being received
and to integrating the output of the integrator (41) is
compared with the output of the triangle wave
generator (42) in the comparator (43) and the PWM
signal is generated. In this way, the generated PWM
signal is applied at the MOSFET (M1) gate of the free
voltage DC/DC converter (12) and the DC out voltage
(Vs) is controlled.

Brief explanation of the drawing
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Figure 1a is a cross-sectional view (102) and each
plane views (101, 103) shown in the state putting on
hand-held device on the charge parent of the
contactless battery charging system centering around
the transformer according to the invention

Figure 1b is drawing showing the display implemented
as the plan on the thin flexible substrate using both
sides for implementing the decoupling-type transformer
secondary winding within the hand-held device in terms
of the coil of the thin thin film type

Figure 1c is graph showing the terminal voltage shown
in the secondary winding both ends it authorizes the
high frequency alternating voltage with a certain size
in the primary winding the distance (d2) from the
primary winding of the charge parent crosses each
other the secondary winding within the hand-held
device

Figure 2 is a block diagram showing the non-contact
type charge system configuration according to the
present invention and control method

Figure 3 is drawing showing the circuit of the low
frequency AC / DC rectifier

Figure 4 is drawing showing the circuit of the free
voltage DC/DC converter comprised using the power
metal oxide semiconductor field effect transistor
Figure 5 is drawing showing the circuit of the high
frequency parallel resonant inverter

Drawing in which fig. 6 exemplifies the structure of the
gate amplifier of 5.

Figures 7a through 7c are drawing showing the force
kinds other structure of the high frequency AC / DC
rectifier which connects to the decoupling-type
transformer secondary winding within the hand-held
device and set up

Figure 8 is drawing showing the control circuit which
selects one out of the current mode and voltage mode
and charged

Figure 9 is drawing showing the RF modulation and
transmitting circuit according to the invention

Figure 10 is drawing showing the RF reception and
demodulation circuit of the invention

Figures 11a and 11b are drawing showing the

AB EH, configuration and circuit of the respective pulse width
modulation control circuit.
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EDH. ZPHEREHE1 3 THH ShERHARBEOREFZLEREBRNT., MEABNIZB T2, ARRES
23 ITTRAZRM 1 DERERE (AR) ZHHL (AFyT52) . CORHEINpEAERR (AR) &
FANARAP2 2IZTI24NEYTSRBED (RTVT54) ,

SoT. AFYT S 20BBRERE (AR) ORMIE. BSISRENDL SIZ. REBARLE 1 3 TR
MAERNRKOMEHCATZTRAT. MESHLELORRKMEEEBER2 2RUSV4—Dx (R 1 2%
LCavta—&&k1 0cMYBH (AFvT70) . RORBLUBNORF L OHMOEREIVBAURP | OB
FRPOIIZHT ARE. RESHHHBAPMH | WRAFRK 1 DRFMFOEBRBMFO ST LHERI-HIE, T
£ (1) ERVTHETD (RTv772) .

(&1)
AR=LI (Pi —pP0i) —~ZPWH ~K (F~F0) —AP see (1)
CoT. KRBRHER., APRMERTHD.

ZOBERBNERE (AR) DEHNETCHNIL. BHEBANTRLTLABRE (ARFR) THILHRIHZR
AL LTRI/WENE LT IBEXNH Y. T, ATHHE, HBINXBHTHIRE (AREH) tHd
LOBHIRF RS L TRBRBNEFIFILENSHD C L ERT.

FLT, AFwITE6ITHLC. T4 N YL TDBEN-WRRBKEBARIZETE, BHRK 1 ADRTH
GRBCHBELGELHHARP c EHHATD, 816, BI4IZRSNB&L&IIZ. RFYT5 4 CTHE SRR
BO&HZES52, FR (2) 2ALVTP 1 OHENTL YMBBP c EHHT D (AFVT7 4)

(B 2)
P c=ARi xKi+ AARj xKP+( AARj — AARJ-1) xKD+Z (Pi—Bi) + - - (2)

CCT., ARj IZSEMBKARNERE, 0AR] 2SENOABRABHBRBLNEORERBNERBLOX (A
RELR . AARJ-1 (ZWIEOA RELRE. KIZHESY D KPISHBS 1 . KDEWS 54 >, PilzHinsssi R
RBBORESHH. 6 ZHNEBHER/BVBOR-—2AH/FH THY . HHNRRBTROBEYR h & A—RFRES
ORIZSEDHBRERES AR) xKi+ AAR] xKP+( AAR] —AMRj-1) xKD) #MR LCHEBHEPcELTLD,

CORBOHEThAMMEP o2, BBAZRBARDHBIVTHEThELOTHY . BHRER (B
SBAKBRERS) NIRIAKB8NRBBEAYDYHET S LIEIMBUZEFLTLEL,
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[0031)

{0032]

{0033}

{0034}

{0035)

(0036}

(0037}

D%, ATwT58I12HNT. AFHBRAOESABAE 8 HBRESTThTLAMENMYRIA, B
Bk3E 8 MHIIIRE A WMIMERICIE. MEXFv 56 TREHSALMNBZRRVURBRGEHFOREE (2
RBWIWE : PCA &L (RTF¥T60) . REKBOMBMTENHDBEIZIE. MR Ty T56 RS
HHRBORBE (| Po l) XFOREENLLABEPOnX  (FRIE. 1 OMW) FHE TLEHEN TS

RFuT6202H0T, MRRAT Y T56CRHESEHMER (| Pc |) NAERMPONX OFEBRTHAIL,
BERAKBEDAVN UHBIZLIRNBASE LT AFLOBRELTBI L=, REBABEOA VDY HIEIC
LANBIFATHALLT, ATV T 56 THHEA-HHBERIRVOLATSHRCONBR (RSBMHE : PC

) &Fd, ChIBLT, ATFYvT56THRHIALHAR (Pc) ALEME PCOmax

EFHATL 3RS THhIE

. BEUSKBOA Y VHBIC LT HREFTOFTRILEHI LN, COBHITE, RTYT64ILHBNTES
BABOADHBEITL., MBER T v TS5 6 THH IR EHBEP cCHLTERRABOAYMYIZE ~THE
ShOIBMBERELSIE. ChERBOCRASBOLHR HRBHOA : PCO) LT3 (XFvT66) , E=
. CORFY T6 20BTIZL Y, BT IBREBKRBOADNGRL AT LT% LEVE S IZFERERT D%

ALALTLD.

FLT. AFvT60XI%6 612HLCHRENTHBBOFDE PCEHFE Sh-BIL. ZOHBRPCGI-ES
EERBBOHHERETES (RFvT68) , cOWNTARBE, BScREhdL31Z, FR (3) I2BIS
. BREWGIIHTIHGEP GEESREBHONNPAR TSRS U CHREHEBRPULRATHIoECRREL (
XFv7300) . CORBEP CLERGTIRBBRBTILILTNS (RFvT302) .,

(®3)
Pe=PBi +PCExRi/ LRI - + - (@)

CoT. PBI IER—AMSE. RUISHNEENRBT RO IBETRRELLETLTEY.

ELAHT. MBAFYT64DRABAKBEDAVHENE. RAIFHA6ITRIADLIZTFHLD. COBRKR
KBOAVHBICEOTIL, HPHRELIBEBAFEFOIN~T ST L. Fl—THECERE S 1-HEB

R BIERERBEMEY DL F2L TS,

=Y. HIINR &4 SBRRKE 8 DBEABFRALE 1 4 CRE Sh-EARBOERL YORASBEEIHE
BER21 RS =224 R12%FNMLTavEa—skE10MYAERL RF VT8 0) . #EHHH
SEFSA SR TUVLHULBRBKBROBROERERE. TAThOBABIH L THENBRBIRKBTF—TILOFHR
BOhERBIL—TOBRRIZBRLTEL (RFYT782) , SO0 NS, SRATATLELVERSK
Bllk, B20BKBROTI IV MEIZLY., EERUECITHEOBEE CRELTFIBERTHIEFHIN,

REBAEBLIDOBARKE CTH D,

FLT. AFYT8412EWT. BB HERE (AR) KXAHTHINRELTWAMEHET D, A
BHERBIBFITCHD (ARK0) LHEIhEEITIE. #HBRANBH CHDH-0RIGEAE s ODBRAN
ATHCHITNA—TERRL (XFvTF86) . COBRENLETN—~TORKBABBOBRRAERAT S, A
5, BT OMMHRBEBREF—T N CHISAETL—TDIE. RREN-TL— T2 L THERRD
SHERHEASIOREERYT” 1”7 ITREL. COHHRRI ST 1" OF L—F =BT IRIBKES 81z

LTRED TAs BHEHEL. tOBIBKB NBHEERATD (RF7FvT88) ,

SoT. A7 w8 6 DRKBAKBRATRT L—TORRE. BROBABABIOHRICHIRENSG = &%

LNk 31z, F— T L PRBETHINRE NS I TL S,

B7I3Z0RSMTHY. BT, COBRKIKBRATES L—TOBROVEBHT &, MERXTvT86
ORBABIEINDE. XATFYT1001260C, HFRNRILARBT—TLOHBRRISTE” 0" 1284
L. £f=o XAF w1 021260 T, BEREABIZL SEFBRE" 07 1LY dMRREETFLE S, coC.
HIHNRBRBEKRT—TNE, BBIZTRENDILIIT. TW—THRETCOBERE (1 : A, 0: ) &
8. sissnl. SRR (olcEit e hi- 8. ThDSBALLI T3/ —T1212888T5) ¢
SERENTCTLHEDTCHD, CTIZREhIERIE. BITRShdIL ST, MTAL—TF0BETHNAIL. DY
=BT HBHNRRNBKED 55, EHKABNOFF THIRKBOBRNDEH (3+44+143+7+2=

22K LLTRHBEhELOTHD.

D%, HMNHSFIRRABTF—TILOBEKBLADCHD" 0" OTL—TDHRLY. GATES L
—THAIMENEYEL (RF9T104) . RATRINL—THAVEHBILBSILE. BRBAESD
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(0039}

[0040)

(0041}

[0042)
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[0044)
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[0046)
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BERAIC L DHEBIZITEH Y. CORRBBERER &,

ChIZH LT, MATHBIL—IHEDEMEINBEIUEL. RATRTIL—TOdhbh S, SIEHRIRD S ¢
70" ciiEEh, B, RIMAMINOBTVSIL-TOEREITL—THBESL LTREL (RFvF106)
. COTL—THHREGHHBIZIR L -ENAFASIC L o> THPHRE SN-REBAKBIZL DHHR LREPCD
max plLTHIMFENEHETD (RFvT108) .

TN—THBREGHBDBICHE L EIRABARZL 2HHB LR P COnex (T - TLMILMBRIZIE, &A
AT =T D5 & BLHMIBIHOE NS -TORPRRIST£E" 1" I2BEL (CORMTE. MITL—TIz
TEBRLTULD) . CORTY Aok IBESMTTOA-IRAF LM RIERET D (XFvT110) .
FLC, MREHRRI2TL—THERAMB L BES -LRMHBLL (112) . BEDRFYT1 04
5112088%, RFv7108I2HELT. RERI+T /L — BRI BB LIREPCONX HELLDIETHE
YiET. Wb, ERBKIC/ L —HaREnELENHHR LBMEPCOmx L& -BATIORRZ0
—ODAEEER. FRSHPORELA-HELBENEBRN TRABKESORFERATIEL LTID,

LIz o SOBRATREY L—FRRBBICK Y . AL FHEEL HH LRECTENTREDEAT
HUBRRRKBOT I— THBIREh, RSN INE. WA RAOBREF A THBERRIS I “
1" ZRREhSIOT. RHFPENTWICE L TRARBICKRIFTVRATIIRIKED b—2 LHBR * MBFICL
STMHTICENTREE B Y. Tz, BAFEXITEDADINE., HERARNREZDITL—TLSEMANR
ERBIN—TE LRI LpThed 125,

DLEORRBIIHL T, E6DATY T8 412HLT. HBRKRIAERE (AR) XFR2LTLS (AR>0) &
Y dhi=- R8Iz, #ESNPFELTLI:HBRABKBOSTENEFTRTCHITNL—THEBRL (XFv
792) . RREN:TN—TORIUBKBORIEZET I, 05, 2R T IFNRBKBART— Ty
=055, BRENTL—FHLCHERR O 5 S 2BRANPORBERT “0” ITEL. SOHEHR
RIS 0" DT NL—=TIZRTSMADBKIES (2 LTRED 41 BIERBL. TORABAE SOVH
BETE XFwT94) ,

CoT. AFw 792 ORABKBENETRSN—TORRE, HEORSABKBIMRICHBREICD - 4%
&SI, TA—TEMz L IRBCRRENDILIITH-TIVS,

B10RREDALRMTHY. LT, CORABKBEUEIRES L— TORROIMEMRATIH L. NIRRT T9
2 DREBLBRMIE NG L. XTFVT200I2HL T, HBHRBARKABZT-TLOMBDERISTE" 17 12
L., Fe XFYTF1 02128, BEIKBICLDREBRE" 0" ILBRYIMPREL2FTLES. 2o C
. HENBRILBKEF—TAIE B1112RErS LI, SI— TR COBERE (1 : A, 0 : §1¢h)
. B8, fieH. SRR OST (ozh{ibEnstiz. “hroBAHL LI ETITIN—TI20 28BS
) HBRENTDEDCHD. CTIFENIBRIE. B 212R7EFh L3I0, NTL—TDBETHAL.
ZOTN—~TIZRTIBHIBREBAED I 5. BERBIONTHIAKBOERODE (2+2+5+10=19
k#) ¢LTREZNADOTHD.

TR, HHARRRRRBTF— T LOBEKBLAS CHD “1" OTN—-TOBHREY | BEHFETRES N
—THHIOBHENREL (RTwF204) | BHTRIT A— THROENEZAGEIL, SRBAEOR

FEWH & HABIITLHT . COBRLEERI D,

ChZHLT. BT L —THH D EHR A BN, BRTRES L— IO b, SERIRD S It
" 0" ZREEh. BRULHEFROE LT A—TORRES N — THIHE: LTREL (RFvT206) . 2O
o n—THIER EEHBRIZH0R LI-EARA B Lo TFPHRE M -GRRKBITL SHIER.LBE P CDnax £

LTEHIDBEOERARTD (RTFuT108) ,

Tn—~THBERE GRS LB BRRARIBIZL S HNE LREPCOmex 1T > TULNE LMESICIZ, iR
AT N—=TD5 HREHEFHOE VT A— TOHEBRIS IE ‘07 LREL (ZORTIRX. NTA—Ti=
OXMELTLD) . CORTF v ATk HVEHNTF RO - RESHEFMWEERIRE TS (RTvT210) .
FLT, RGN/ A—THEBENRE L-HEG - UEMBREL (2 12) . MEDRFYT204 D
5212008%,. ATy 7208 IIEWTRENE+ TN —THBBHNHDR LBEPCOnex ULEEZETRY
BT, BB, EMERIZS L —THAMNBENE L-EXSER IREP e HLEL LT >BATIORBRYO—0
REXBR. FBAENTOHRREL MR LEEOTER CRABKE sOBREEHTRE LTS,

Li=haT, CORBEBERS L —TIHRBEICEL Y, #HATLTOBE LI-HMBLRMEOTENTRIADE B
HELBRBKBOT L—THBREN, BRIVIDE, HRTHARFOBERICBHE N THEBRIS /b~
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0" ICREEINENT. BHBEOEIZE L CRANIZRREEHTIBRIEBKBO h—2 MHRE RTIZEL
S>CTHRBYT S ENTfeL LY. £ BIFHIENGTEOIIBE. NEEFENRELEI VLT ESEEHHR
ERJITN—TLEBLESEDIIENTREE 45,

&oT. REDBRBABOATGZLNL BERFERBARS, 813 (b) ITFENDLIZ. HBIF
BELTRX TARTIRGIZL, REAERBARNMAGOBEERX TESIMNMELEDE. B70BLKABAKE
BATRES L—TORRKRDBIZL Y RIRENE=TL— T-BT SRADKBOREIBRA (ON) ch, £, #
BRBRBARKEMORELERITESIIREL LD &, B1 OORKBRGRITHAES L — TOBIRD Wi &
URREN IS N— TR IBABKBOTINHEK (OFF) 3hd. TLT. BRENERA - B Sh 2B
BABIZ, FIRCHA - BRI —TE3RE 3T N~ TIZRBT SBLRKSELSHHFDOELBITRRE
hd e, HROIN—TZEBTITRBXRBOBENGERICA LA DI EI LB 4d,

nEomEzsy BALohzERMRE. B6eDXFy T OXE9 612HWT, POIZEATEEA, Sl L1
(. B2OXTFuT66(HLTC. ATFwT 56 CRESN-HEP o (TREIBIKIE B DAIBEICL > THRE
2hLHFWREMG L TREVLBRBOMBE (RISBYWE . PO A Eh, 2xFvT68ITHINT, &
DEHESERBBGOHUNWBARBIZHL TR NS,

&2T. LROMRHELTIE, RIBER (RKBABRER9) ORKBRBOAYYYBBI< &> T,
BHRBHATL THRHIAFOFRLEBI LN TEINT. BLABBEORAXITHAY dr=HOLBBOKE
HoTo e TRELRY. REEOHHHNIENDE #IZ. FRIBESUROBAZIF L TESORX[/EMOIBDER

RIAZED - LHRREL 12D,

. EBDMRA-ELVCTIE, BHREROATREL LTRARHEANBT IBRRREETRALERMERLS
M. TP A 2BOROTHAFRBUBERIAT ILIITLTEELL,

BHAE

5 fhO[NAE
BRBAIFTORFE
RAFKBE
SABABRER

-

© ®© o »

[E3RE 1)
FRBNREIIETIBIRBERMETILORFLIIE T,
BIWAFHSERFRENT LTBRIBEROATHUBE~DIRONA - EHERREEHHTIAFREHOER
&
FRIMNMANRBAERBEAEHNT IR HEREHHFRL.
HREHMERBRAERN- L YRHINEBHERBNAM CHINFTE LTV IO ENE T RIBFRE.

MRMWEFRIZL YITRRAERBHSBH THOEHREALBEIC. MEINTEROAFRBO 55RHD
BAFESMSOREOATREEBRT SBRARTRBRRFRL.

MRBALHRBRRFRIL >TBRSAENMEREODAFHRBNBTRENAT IBRRRAFRE.

PRYEFRIL YARBHAEREHNTE LTS LMEEMLEEIC. FIEBHITEROAGTRED SRR
DEMEUERLAPOFROAFHRE ERRY SEGATBBRRFR L.

MREFAFRSRIRFRIC L 2 CRRENENEMEORFRBOBRELH T HRVAEMFRE
ZEMT I LERRETIRNBEBBLXT A,
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MRERARFEMRIRFRIZ L YBRINIBAOKATGHRL NP OFENATREIL, MIERRSNI-RETRE
CRBBOEERMETHIRRA EROTHARERBL R T L,

[ipRIA 3]
HREHEERAOBHIRERDATRBES NL—F 51T LTS L—THEIZRE X1 -SRI HI-B 2Bk
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ERZDIEERUET DWKRE 1 BROIVNBRWBE X T A,

[E8RR 5)
PRERBERORLBEROATTREBE TN —TH1T LTI N~ TEEICERE Sh1- 8108 3 c B S BERES
EEMAE L L. WEEFANMBRRFRICLYBRRENIBADEGFTAELGADDRAROAERBIS. W
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WREHREROATHEIL, AMBERMRETHILEHNETIARA I RE SOV ThHIEROTHER

BB T L,
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HROSH. FREBBRHNOBAETHIZLERABSMBEL A TLAERET D,

(BRFR] KEIBRFHLLBEBEFRETLTCRITEROAFEB~OREOBA - Bi 2 ERWDTIFER%

i, HaeRANOJNERBLER vhdBEIZE. RANEROATHBO 5 6[/BOGATIELIPORE
DAFHBBERRL TREEXVAL. RHRRENFRL TVDBEIZIE. BHREROATHED 3 LBADE
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Detail | J-PlatPat HOIXI 1/1
(11)Publication number : 2006-203959
(43)Date of publication of application : 03.08.2006
(51)Int.ClL 1 Ko 13/00 (2006. 01)
w2J 3/00 (2006. 01)
(21)Application number : 2005-009754
(22)Date of filing : 18.01.2005
(71)Applicant : CHUGOKU ELECTRIC POWER CO IN
C:THE
(72)Inventor ! MURAKAMI KAZUNOBU

(54)POWER DEMAND AND SUPPLY ADJUSTING SYSTEM

(57)Abstract

PROBLEM TO BE SOLVED: To provide a power demand and supply adjusting system
equalized in a power load with respect to a power demand which abruptly changes, saved in
a fuel expense by reducing the number of generators in order to cope with the abrupt
change of the power demand, and dispensed with the introduction of new power equipment.
SOLUTION: A means is provided which remote-controls the charge and cutoff of power to a
load apparatus of a power customer via a communication means from a power supply
command office, and when a power requirement in a jurisdiction area is excessive in
amount, the power is charged by selecting a power-chargeable disconnected prescribed load
apparatus among the load apparatuses of the power customers. When the power
requirement runs short in amount, the power is cut off by selecting a power-blockable
charged prescribed load apparatuses among the load apparatuses of the power customer.
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i selected Gazette
| JP,2006-203959,A

CLAIMS DETAILED DESCRIPTION
IEQ.HNLQA_ EIELD ER_I_O_R A_I EFEEST LF THF INVENTION JECHNICAL PROW FH MEANS DESCR

* NOTICES *

JPO and INPIT are not responslble for any Y
damages caiised by the use of this translation. et :
1.This document has been translated by computer. So. the translatlon may not
reflect the original precisely.

2.%*%** shaws the word which can not’ be transiated.

3.In the drawings; any words are not translated.’

DETAILED DESCRIPTION

, [Detailed Description of the Inventxon]
[Field of the- Inventlon]

[0001] . oo ’

About an electrlc power balance—of—supply demand system, especually thls lnventlon
performs the balancé of supply demand to-the electric power supply and power consumptlon- :
to change;-and relates to the electric | power balance-of-supply-demand system which can be-
used for the efficient use of the exlstlng power generatlon faculity, and load Ievellng of

electric power. . . . : . R :
[Background of the" Invention]
Usually, the amiount ‘of used po an electricity d d House reaches a peak at™ "
daytime,. and below half of a peak perlod is being used for it at night. For this reason, an
electric power company builds a: ‘power generation facllity so that sufficient electric power "~
supply for this peak period_ of daytime ‘can be performed and it combines with the electridty
demand of each time zone; and itis making it control a power generation facility. And to the :-
abrupt change (variation'width of ‘about:500 MW, ‘variation time for several minutes) of -
electricity demand ‘as shown by the Fig.13 (a) which arises by’ ‘each time zone, it con5|ders
carrying out by the output adjustment of.a steam-power -generation machine etc:: .

As an electric power. balance-of-supply demand system, the following Patent document J 2.
etc. are pUb|IC|Y known, . .
[0003]
‘[Patent document 1] P; 2003- 324850 A
[Patent document 2) JP,2001- 177990; A
‘[Description of the Invention] .
"[Problem to be solved by the'i
[0004] - o , |
However; when it is going o' carry ‘out the balance of supply emand to su en change of
électricity demand only’by'the output’ adjustment of a steam-power-generation machine, .- P
since the output adjustment capablllty per steam-power-generatlon machine-is'small in tens
of MW/[ a minute and ], it is-nécéssary - to always carry out stand mstallatlon of multiple -
steam-power-generation machlnes and ‘excessive fuel consumption isneeded. "

[0005] |

load to the electricity: demand WhICh changes suddenly, and it reduces the number of the .-
generators for coping ‘with sudden change of électricity demland Saving of a fuel cost is .

HE
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i

aimed at and it is making into main problem to provide the electric power balance-of-supply-
demand system which ‘makes introduction of new power supply equipment unnecessary, and - -
jused the existing power equnpment effectively : B
~[Meanis for solving probl ‘m] :
-[0006] : - : y
In order; to attam an aforementioned problem, the electrxc power balance-of—supply—demand L
system concerning the present mvention, The’load apparatus control:means which:is a- - i
‘system which adjusts thé electric power supply and demandIn Jurisdiction electric power o
.system, and carries- ‘out: remote control of 'supply and the lnterception of the: ‘power supply to
“the load apparatus of an electncuty demand house via-a means .of comrinunicatlon from the
load dlspatchlng ofﬁce, ‘The amount ‘calculating means of power requirements which -
computes the amount of power requirements:in a tetritory In charge;.and the judg ment
means which judges or orwhether shortage:is carried out with the excessive amount of -
power requirements computed by the aforementioned amount calculating means of power
requurements, The supply:load apparatus selection means which chooses the predetermlned .
‘load apparatus i the OFF which can switch on a; power supply“‘among the load apparatus of :
the aforementioned eIectncrty demand house when judged ‘with the aforementioned amount " .
of power requireiments being excessive by: the aforernentioned: Judgment means; The power b
‘turn-on acquisition stage’ which switches ‘on the power supply of the aforementioned. - i
predetermined load apparatus with the aforernentioned selected supply load' apparatus “'
selection means, The Inteérception-load apparatus selection means which'chooses the - =
‘predeterimined toad apparatus in the ON which can Interceépt a power supply among the Ioad o
apparatus-of the aforemeritioned electnc:ty demand house when judged with the . o
aforementioned amounts of power regtiirements running:short by the: aforementioned :
»judgment means, ‘It i characterized by: ;providing a:power-supply-cutoff means to mtercept
the power supply: of the aforementioned: predetermined load apparatus with'the . . .
‘aforementioned selected interceptlon Ioad apparatus selectlon means (Claim 1)

Since a power supply is switched on by the power turn-on acqunsntlon stage to load
apparatus with the supply load: apparatus seléction means selected among the load -
apparatus of an electricity demand hoiise, Whéf excessive power supply can be spent on
this by making power load ‘increase and the amounts of power requirements | ina terrltory in:
charge are insufficient, Sincé a.power supply is intercepted by:a power- ‘supply-cutoff means
to load apparatus wrth the mterception load apparatus sélection means selected among the

load apparatus of an. eIectncnty demand hotise; shortage of power supply is avoidable by
decreasing power load. Foi'this reason; it becomes possible'by adjusting power load to
sudden change of electrlclty ‘demand to perform the electric pdwer balance of supply
‘demand wlth the exlsting equipment e
‘[0008] - T
In order that the power supply 5] avoid the inconvenience
supplied and intercepted frequently In° above-mentloned composltlon, Thé predetermined -/
load apparatus in-the ‘OFF which can(swltch on‘the power supply chosen by the supply load - .- -
.apparatus selection- ‘means, It may be made to change the predetermined load apparatus in';‘s i
‘the ON which can, lntercept the power supply which chandes with:last time selected load . - ..
apparatus (Claim2),; and is ¢hosen by the interceptlon load apparatus selection means wuth g
‘last'tIre selected load apparatus (Claim 4) i S

[0009] - , T
‘Supply of. operational sStatus’is enabléd based on the control time whi c rled out the -
group « division .of the load apparatus of the' electricity ¢ demand house in a territory-in charge o
.and was set up per group as an example of such control; The. .predetermined load apparatus
in the OFF which can’switch on the power supply chosen by'the supply load apparatus -
selectlon means; Interception.of operational status is enableéd based on the control time ..
which chose it as the:old ofder of control time per- ‘group (Claif' 3); and ‘carried ‘out the -- )
group division of the load: apparatus of the electricity demand house in a territory in charge, .
-and was set up -per. group, The composition which.chooses: as the old ‘order of control time .-
the predetermined load apparatus in‘the ON-which can" intercept the power supply chosen by
the Interception load apparatus selection means per grou can be consudered (Claim 4). ..
{0010] .
It is good to use a heat acc

1 he mg . 'hlch usés midnight power whlch
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can carry out remote control of supply and the: interception of a.power supply, such as an

‘mentioned above, for example (Claim: )
[Effect of the Invention] S
[o011] . P

‘As stated above, when itiis judged with the amount ‘of power requirements being excessive -
according to Invention concerning Claim 1; When' judged with choosing ‘the predetermined-

- load apparatus in the OFF which can switch on a: power supply among the load apparatus of

“an electricity demand house, and switching on the power supplv, and the amounts of: power
requirements being Insufficient Since the predetermined load apparatus in the ‘ON which can -

‘and the power supply was intercepted when power: supply is excessive, When It becomes .
-possible to make: power ‘load increase and to ‘spend surplus electric power on this and power L
supply is’ insufficient, it becomes possible to decrease power:load andto'avoid shortage of :’
-power suppiy ‘For this.-reason; since it becomes possible to sudden change of electricity
demand to perform the electric power ‘balance of supply demand with the existing power
supply equipment, ‘In ordér to cope with sudden .change of electricrty demand, it becomes: :
unnecessary to install many generators for.the electric power balance of supply demand side -
by side; and it becomes possible to cut down a fuel cost, and it becomes possible to aim at
effective use of thé existing equipment; ©. -
[0012] il et el e en f e Bt e N
Since the loa apparatus chosen e. amount of power requirements Is excessive,or -
when it runs short differs from load apparatus with last time selected carrying out rotation = -
control etc. according to invention concerning Claims 2-—5 the ‘power:suipply of specnfic load
apparatus becomes possible [-avoiding the inconvenience supplied and intercepted R
.-frequently Joro o e
[0013]" "
It becomes possible as load apparatus of an electricity de mand house to cope with especially'
sudden change of electricity demand at night by using Right: heat accuimulator machines, . -
such as an electric water heater.: : o
[Best Mode of Carrying Out'the Invention .
[0014] - .
‘Hereinafter, the best: embodiment of this mvention s described while referring to an s
accompanying drawnng : : e e

[0015] - . N '

In Fig. 1, 1is electrlc; wer sys ‘which pe‘ elec pi ply ‘and- demand U
employment in a predetermined reglon, this electric power system is connected to the other 1:}
electric power system 4 and 5 via the link power lines 2 and 3,-and a plurality of generators .. .
G for electric-power supplies aré connected to the inside. With a. hydroelectric generator, the -
fuel generator contalning a stea m-power generation machine; etc.; a plurality of generators ‘
G consist of two :or more kinds 'of .generators; anditis constituted; and this power supply -
and demand system; The: generator G of these-plurality, is connected to the computer.6 of

the load dispatching office via the cormmunication line20; ‘and’‘based on the instructions - :
from the’ computer 6,:he adJusts the output (generated output) of each-electric organ, and ls i
.Eiggrii%]to maintain the:frequency of the éléctric power system. 1 to default value cor
Itis connected (o 9
having the load apparatus which consists of the electric water‘heater 8 other than the - - . -
general demand houseé 7, etc.; and some or all of the: electric water heater 8, It is connected
-to thé computér 6 of.the load dispatching office via the communication lines 21, such.as an - g
‘optical line; and make calorifier information, lncludlng the: operating :condition of the electric o
water heater 8, capacity, etc.; into ability ready for sending to’the comptiter 6 of the load
dispatching ofﬁce, and.Based on the: instructions from the computer 6 of the load -, . -
dispatching office; it‘can be'rnade to carry out remote control of supply and the interception .
of the: pOWer supply of the electric waté heate'r 8;’11.!
[0017] .. X P - '

The computer 6 of the Ioad dispatching fflce The computer.body (CPU) 10 for load- :
freqliency-control processing, The memory 11 as'a’ storage ‘medium which iemiorizes the
‘program etc. which:perform this: load- frequency ~control: processlng, Input/output interface
processing between each generator G and the electric water heater 8 (the output sig nal of
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the generator G is input into the computer.body:10,.0r) The processing which transmits the
control command valiie‘from the compliter- body ‘10 to'the generator G, The output signal of .
the electric water heater8'is Input into the computer body’ 10‘“l or it has the mterface 12 etc
which; perform processmg-etc which ;,lnput_fmto ‘the computer body 10 the'system .-
information of the eigctri power system 1:which the power supply from the- computer body
10 Is turried on, and’ transmits an end. 'and value to the electrlc water heater 8, and
‘which is processed and. meéntioried below:: S IR
[0018]: . .
The system information pnmary detectlng element 13 ‘which detects the frequency of this e
electric power system; a link power line current, mterchange power, etc..for every - P
predetermined timingiis provided by the electrlc power ‘system:1;:and to the ‘electric water }
heater 8, The variety of information of the electric’ power system 1 and the variety- of
information of the electric water heater '8 which the calorifier information- ‘primary detectlng
element 14 which detects a biisy condltlon, capamty, etc. of the electric water heater 8 was
provided, and were detected by these primary detecting elements; It inputs into'the -~
computer body 10 vIa the corh_mumcatlon l|nes 22 and 21 and the lnterface 12 :
[0019] - o LR : ;
The ‘AR calculatmg P amount-requnred -AR in an area whose-computer
body 10 is area requiring’ power as'the processing capability;: The filter: operation portion 24",
which carries out filtering processing of: amount-required AR in an area;: The electric water :
“heater control signal creatlon:and:the controlled-variable calcdlatlng part 25 which the power 2
supply ON OFF signal ¢ ectric water Heatér 8 is created based ‘on the varlety of: s
‘information of the electric water heater used:as amount-required AR'in ai’ area, and a
controlled objéct, and calculates the controlled variable of the electric water heater 8 of a
‘power supply which énters andis: the target ‘of end:control;:The generator:controlled-
variable preparing part 26 which:creates a generator controlled variable based on’ ‘the - -
controlled variable of the electric water heater of the flltered amount required in an area, I
and a power supply which enters and:is the target of end control, It'is a thing provided with :

_ the generator output ‘adjustment command value prepanng part 27 which ¢reatés the
generator output adjustment command value for performing .output adjustmentof each -
generator G based on the created generator controlled varlable, If the varlety of mformatlon ‘

mformatlon primary detectlng element:14, etc, are inpiit: vua the commurncatron Ilnes 22 and
21 and the interface 12, Accordlng 10 the predetermlned program-‘given :to'the memory 11,

he processes these input 5|gnals, -and is trying to.control supply and. mterceptlon of the '

- power supply of the electrlc water heater 8, the output of the‘ enerator G, etc. e
{0020] . : : e
The example of a control actlonlby the computer body 100 he computer 6 is shown in- o
Fig:2'as a- flowchart and the ‘example of a control actlon lS her‘eafter descrlbed based on thls .
flow chart.:. don : i : L
For a predetermlned penod which was’ 2cid ed prellmlnarlly, from a elt for example,

22:00, processing based on this flow:¢hart is performed in the’ next morning before 8: 00

-and the computer body: 10,.1f, predetermmed time:(22:00) comes, the controlled: obJect
-electric water heater table where the information about the ‘eléctric water heater 8ofa-
controlied.object was ‘memorized and ‘which is mentioned below will be initialized, For : . .
example; the time which controls no control:time ‘of the electric water heaters 8 used ‘as‘a:
controlled object is:shown; it is:set as 99, 99 and the operational status.of the electric water
Feater 8 is set as i A whlch ‘shows the state;m power supply ON (Step 50) :

0021] - : N _ . L
Then, the frequenw : p wer system whlch were T
detected in the'systerh information prlmary detecting élement: 113,-Based on interchange -
power, the amount requured in an area of the electric | power system 1 (AR) is computed by
the AR calculatlng ‘part 23 (Step 52), and fllterlng processing of the amount required in thls
Eomputed area (AR) is carrled out by the filter operatlon portlon 24 (Step 54).

0022]

Here calculation-of the amount requlred in’ an aréa of Step 52 (AR), The fréquency and the
link power line current of electric povier. system which'were; ,detected in the system;
information- prlmary detecting’ ‘element 13 as'shown in’ ‘Fig. 3 System information, such as
interchange power, |s downloaded to the cornputer body 10 vua ‘the communication line 22
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and the interface 12 (Step 70),:Based on:the deviation and the interchange power controlled
variable PMWH to the standard currént’ POI .of the coordinated power line current Pi between -
eléctric power system and other electric power’ system, and the deviation to- the reference
frequency FO of the frequericy Fof the electrlc power system 1,it computes using a lower =~
type (1) (Step 72):. .

[0023] - HE S
(Several: 1)

‘AR=sigma (Pi - POI) slgmaPMWH K (F- F0) deltaP. i (1) A
Here; K ls a systeml constant and deltaP is correction’ quantlty.
[0024] " RO ' -.

Since it is ln the P

value of this amount of. power réquirements in ‘@n area (AR) is! posmve, it is necessary to v
raise a generator output as the whole electric power systemand, and'if negative, Since.

power supply'is in:an excessive state (overAR), it is shown that it |s necessary to Iower a .
generator output as the whole electrlc powar system i e
And in Step 56 the controlled vanable Pc whlch ‘is needed by the .whole electnc organ G |n
the electric power system 1'Is calculated baséd on amotirit-required AR in an area by which
filtering processing was carried out: That is,.as shown in Fig.4; orily based on the amount
required iri an area computed at Step 54; the controlled varnable Pc is computed by PID .
control usmg a lower type (2) (Step 74):-

[0026] .

(Several 2) L
‘.Pc—ARJxKI+delta ARj: xKP+(deItaARJ ~deltaARJ-1) X KD+sngma (Pl-Bl) G (2) = :

here; ARj is this amount of power requnrements in an area, and deltaARJ isa difference of
this amount of. power requnrements in an‘area, and the:last amount of power requirements

in an area (AR variation): deltaARJ -1'is'the last AR variation, KI is an integration gain; and f ..
KP'is proportlonal gain KD Isa derivatlve gain, Pi is: the present output of the generator for '

This controlled- varlable dlfference (ARj x KI+delta: ARj >(KP+(deItaARj -deltaARj-1) xKD) ls ) "
‘added to the dlfference of the present output ofa controlled object genérator, and a base

[0027]:.
‘The'contr
‘fequired ARIn’ an ‘area; g .
‘supply of the electric water heater 8 of .an’ electracnty demand house (electric’ water: heater
consumer 9) is not mclude .

{oo28] - : : i SoLnie d T
Then,. when [t is Judged in Step 58 whether the control desagnatlon of the electrlc ,water ce
heater 8 for load managerment is made and thére is'no control designation of the electric -
water heater 8. When the controlled variable computed ‘at'the aforementioried step 56 is . -
“made Into the. controlled Variable (electnc organ controlled-varnable--CG) of the final whole
électric organ G (Step 60) nd the coritrol designatioi” of an électric water heater occurs, It
‘Is judged whether the absoluite valie (|Pc|) of the:controlied vatiable computed at the
aforementionied step 56 is over' the iipperilimit PCDmax (for éxample, ten MW) sét: up
-'prellmmanly (Step 62)..: ;

'Slnce there W ut ater heater 8 :. ,
‘enters and:adjustment’ by end: ‘control Js needed lf the controlled variable (|Pcl) computed at ..
the aforementioned step 56 is within the lifmiits 6f the upperxllrplt ‘PCDmax in Step:62, Let'the'
ccontrolled .variable computed at.Step 56 be a controlled variable (electric organ controlled- - .-
variable-<CG) ‘of thefiial electric: organ’G notlng ‘that: adjustment of the electric water: heater*j- .
8 enter and accordlng to end controlis unnecessary On'the other hand; since’the . S
equalization request of the' power load ‘of an electric water heater enter and accordlngto end
control is strongif It is a.case where: the controlled yarlable (Pc) computed at Step 56 is over -
the upper limit PCDmax, 1h:this casé;’in Step 6 ,f~’.0N ‘OFF control of an- ‘electric water heater

is performed,-and the' controlled variable adjusted by the enter ‘end of an electrlc water -
heater to the controlled variable Pc computed at the aforereéntionied step 56 is deducted

and let this be-a controlled variable'(&électric ‘organ controlled- -variable--CG) of a final electrlc L
organ (Step 66). It also has the operatlon WhICh provudes a neutral 'zone so that ON OFF
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control of the electric water heater mentioned below may not carry out hunching by
.processing of this step 62.~ s y . ;
[0030] . . e
And after controlled-variabie PCG of a finai generator iS computed m Step 60 or 66 output ; :
adjustment of each electri¢ organ is performed based ‘on this COntroIIed variable PCG (Step

. 68). This output ‘adjustment determines cormmand value PG'td each generator G based on a -
lower type 3) by dividmg aforementioned controlled varlabie PCG proportionally accordlng

‘Hels trying to transmit this command value: PG to a correspondmg generator (Step 302).
[0031] et ; )
(Several 3)
PG= PBi+PCGle/ sigmaR Gaet - i
here, as for PBi; a base command value and'Ri v‘show the output adjustment possnble
quantity of the generator for output adjustment respectwely S
[0032] - ‘ ' . . B 2
By the way, ON OFF controi of the el rlc water heater 8 of the aforementioned step 64 |s
performed as shown, .for example in Fig.6. He is trying to control operational status In ON
OFF control of this eiectric water heater based on the control time preliminarily set up per N
the group part opium poppy and group in the electric. water heater Used as a controiled
object. .
[0033] ‘
First, the calorifier information, including a busy condition, capa ty, etc , detected in the
calorifier information primary detecting element 14 ofthe electnc water heater 8 lsedasa’.
‘controlled object is downloaded to the computer body 10 via the: comimunication line 21 and
the interface 12 (Step 80); Each capacity of the electric water ‘heater which is not excepted .
from a controlled.object is accumulated in the capacityof the belonging ‘group by whomthe
controlléd object electric water heater table ‘was preliminarily decided to each calorlfier: (Step
82). Here, the electric water heaters which are riot excepted from a'controlled object are :
electric water heaters other than:the’ ‘slectric water heater predicted that will cook toa.
predetermined temperature by the appointed time, and a raising is difficult’ by the -

And‘in Step 84, the amount of,power uirements in an area (AR) Judges or or whether v
excessive shortage is'carried out. When judged with: the amount of power requurements in .
an area being excessive (AR<0), sInce power supply Is excessive, the'group who can switch
on the power supply of the electric water heater 8 is chosen (Step 86); and the power - . -
supply of this selected electric water heater 8 of a- group is switched:on:.Namely, the inside .
of the group divided on the ¢ontrolled object électric water heater table nientioned below, A .-
control selection‘flag is set as "1" which shows the state in power’ supply ON to the selected . -
group, and this control seléction: flag transmits "ON" signal of a power supply to the electnc
water heater 8 belonging to the group of “1" and switches "n:the power supply of that

-electric water heater 8 (Step 88) : - R
{0035] ' : Yoo ' £
Here; selection of the group of Step 86 who can be electnc water heater supplled is chosen e
by the rotation by-a’ group unit so that a specific electric water heater may not be chosen
frequentiy . . . .
'[0036] : g
In[if Fig 7 is that example the selection process of this group that can be eiectrlc water
heater supplied is described hereafter-and. processing of the aforementioned step 86 will be .
started ] Step 100, Initial:setting which sets the control selection flag of a controlled object
electric water heater-table:as "0",“and sets the teémporary controlied variable by an electric -
water heater as 0" in Step 102is performed: Here, as a controlled object electric water .. A
heater table'i is shown in Fig: 8,.the operational status (the insidé of 1:ON, .0: Inside of OFF) in-

a group unlt, capacity;-control tirie; and a conitrol selection flag: (after belng initialized by O, -

lis assigned to the group Who is going to supply from now.on) are memorized. The capacity
shown here will be computed ‘as the sum total (3+4+1+3+7+4—22kW) .of the capacity of a
calorifier whose operational status is OFF amonq ‘the individual electric water heaters '
belonging to this group, lf it: is M groups case ‘as shown Ii’i FIg 9,:

[0037] . : :
By then,’ the existence of. ‘e group of "0" 'whose operatlo

sK atus‘ of a controlled object

oo E
EFTRINR |
RRA
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electric water heater table is among OFF, When it judges whether there is any group who
can be supplied (Step: 104) ‘and judged with there:being:no group who can be supplied,
adjustment by powering ‘'on of the electric’ water heater 8 is not-performed, ‘but this selection
process ls flnlshed z :

[0038] - i o S e L e e
On the. other hand when judged with'thére belng a group who can be supplied a control
selection flag being set'as:"0",.and out of the group who can be supplied; The capacity of a .
group with the oldest control time is memorized as an amount. of group control (Step 106), .-
and it Is judged whethet it is more than the controlled-varlable upper limit PCDmax by the i
electric water héater with which the vaiue which added this amount of .group’ control tothe =~
terporary controlled vanable was- prelimmarily set up by the user (Step 108)

[0039] - 4
When the value whlch added the amou nt of group control t the temporary controlled
variable has not resulted:in the controlled varlable upper Ilmlt;PCDmax by an electric water
heater,", The control selection flag of a group with the oldesticontrol time:is set as 1" among ..
the groups who can be supplied (ln thls example, 1ls assugned toM group), arid the current
time when processirig by this step was performed i set as control time (Step 110): ‘And
processing of the abové steps 104-112 [s repeated [.in /as a new temporary controlled
variable (112) /-for the value which added the amount of group ‘control to the above- .. .-
mentioned temporary controlled varlable 7 Step 108 ] until the amount of temporary -
controlled-variable + group control reaches more than'the’ controlled-variable upper | I|m|t
PCDmax: That is;:when the value which added the amount of group control tothe temporary
controlled variable turns into more thanthe controlled-variable upper limit PCDmax; & - .~
processing of this selection flow is finished, .and supply of the power supply of the electric
water heater 8'is enabled withln the limits. of the control-upper-limit value which the user -
specified prellmlnanly B L o .

“[0040] o E kS : RS RS
‘Therefore, the group of the electrlc water heater in wnthln the:-llmlts ofthe control upper- N
limit value which the user spemf‘ed prellmlnarlly ]-which ‘can switch on a power supply is B

chosen by this group selection process that can be ‘supplied, Siiice control time'is updated at -
the newest time and a control selectlon flag Is- set as "1" whenever it Is chosen, ‘Whenever it -

" becomes possible to adjust the total controlled variable of the electric water heater which -
switches on .a power supply simultaneously accordlng to change of electricity demand by a . s
user and feed control is performed, it becomes possible to chahge the .group who becomes a‘

candidate for the last supply, and the group who :becomes a candldate for supply this tlme
[0041] . ; -
When it Is Judged wuth the amounts of power requnrements in an area (AR) belng lnsufflcient .
(AR>0) in Step 84 of Flg 6to the above: processing;:Since power supply is insufficlent, the .
group who can intercept the power stipply 'of an electric water heater is chosen : (Step 92),
and the power supply of a group s selected electric water heater is’ lntercepted ‘Namely, a
control selection fiag is set as "0" which shows the state in power supply OFF to.the group .-
selected among the groups of the controlied object electric water heater table mentioned o
below, Ttis control selection flag transmits‘ "OFF" signal of a power supply to the electric .~ -
water heater 8 belonging ‘to the group of "0“ and mtercepts the power supply of that electric -

.water heater 8 (Step 94) : ;

[0042] . Ny . : : B :
Here, selectlon of the group of Step 92 who can: be electric water heater lntercepted is -
chosen by the rotation by a grotip ‘unit so'that a specn’lc electrlc water heater may not be
chosen frequently S

[0043] = . .-
In[if Flg 10 is that example, the select on 'process of this group that can be electrlc water
heater intercepted is described hereafter and processing ‘of thé aforementioned step 92 wnll
be started ] Step 200, Initial setting which sets the control: selectlon flag of a controlled
object electric water heater table as “1" :and sets the: temporary controlled variable by an -
electric water heater as "0" ih ' Step:102 i performed. Here; :as a: ‘controlled. cbject electric - .. |
water heater table:is shown in:Flg. 11,:the operational status (the ifiside of 170N, 0: inside of
OFF) 'in a group unit;- capacnty, ‘control: tlme, and a control sélection flag (after being o
initialized by 0, 0 is assigned to th& group ‘who'is-going to intercept from now on) are -, ;.
memorized. The capacity shown here will be computed as the sum total (2+2+5+10 19kwW)
of the capacity of a calorlfler whose operatlonal status ls ON among the individual electric
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water heaters belonglng to thls group, if It is N.group's case as shown in Fig.12.

[0044]

By then; the existence of the group of "1" whose operatlonal status of a controlled object
electric water heater table is among' ‘ON;: ‘When-it judges whether there is any group who can:
be .intercepted (Step 204) and judged’ W|l:h there being no group who can be intercepted,
adjustrment by the power supply cutoff of an electrlc water heater ls not performed but th|s
selection process ls ﬂ 'shed e )

{0045] .+ o i : '
On the other hand when Judged W|th there being a group who can be mtercepted Out of ,
the group who ¢an be intercepted, a control selection flag is'set as "0" arid the capacity of a _
group with'the oldest control time is Twemaorized as an amount of group control (Step 206), ..
Itis judged whether it is ' more than the controlled-variable upper limit PCDmax by the .
electric water heater with which the value which added this amotnt of group control to the
temporary controlled varlable was prellmmarlly set up by the user (Step 108) St

[0046] . g
When the value whlch added the amount of group control to the temporary controlled
variable has not resulted in: the controlled-varlable Upper limit PCDmax by an electric water
heater, The control selection flag of ‘a‘group with the oldest control time is set as "0" among
the groups who can be: lntercepted (m this example, 0 is assigned to N group), and the .
.current time when'processing by ‘this’ step was performed is setas control time (Step 210)
And processing of the above steps 204-212 is repeated until the amotint 6f temporary -
controlled-variable -+ group:control reaches (.in/ as:a. NeW temporary controlled: varlable
(212)/ for the value which added the amount 6f group control to the above-mentioned .
temporary controlled variable / Step 208 ] more than the controlled-variable upper | llmlt
PCDmax. That is;" when the value which added the amount of group control to the tem porary .
controlled variable turns into rore-than the controlled—varlable upper limit PCDmax, C
processing of this sélection flow 15 finished; and intérception of the ‘poweir supply of the .
electric water heater 8 is enabled within the limits of the control Upper-llmlt value Wthh the -
‘user specified prellmmarlly Ll .
{0047] S :
Therefore, the group of the the llmlts of the control upper-
limit value which the user specified prellminarily 3 whlch can intercept a power supply is ...
chosen by this group selection iprocess that can be mtercepted Since control time is updated'
at the newest time and a control selection flag'is set as "0" whenéver itis chosen, Whenever

it becomes possuble to: adjust the total controlled variable of the electric water heater which
intercepts a power supply simultaneously according to change of electricity demand by a . .
user and interception control is performed, it becomes possible to change the group who "
becomes a candidate for the Iast interception, and the group who becomes a candidate for
|ntercept|on thls time. Vo E

[0048] .- ;
Therefore, as amou quire . g.13 (b), when changlng S
suddenly ovér a certain neiitral zone according to ON OFF control of the above electrlc water';: §
heater.. If amount-requiréd AR:in an area:becomes still smaller exceeding the threshold -

value of & negative side, the power supply ofthe electric watel‘ heater belonging to a group
with the selected selection’ ‘process of the group of Fig.7 whb can ‘be electric water heater
supplied will be switched on (ON); If amount—requlred AR in an area further enlarges
.exceeding the threshold value on- the' ‘right side; the' power supply of the electric’'water - : _' o
‘heater belonging:to a.group with:the selected selection process of the group of Fig.10 who
can.be: electrlc water heater lntercepted wiII be lntercepted (OFF) And slnce the electrlc

thosen :as last time by the old order of. control tume, it is lost that the .power supply of the
‘electric water heater bélonging:to a speciﬂc group is frequently turned on and off of the
electric” water heater wnth Wthh a power supply |s switched on and lntercepted

.[0049] : ST SRR i - e
In Step 90 of F|g , O d: by the above p essmg,., o
In [ are set'to PCD and the controlled variable (electtic organ ¢ontrolled-variable--CG) of a
final electric organ is computed by consuderlng the controlled:variable determined by ON OFF
control of the electric water lheater 8 in Step 66 of Fig: 2 ‘by. the controlled variable Pc . ‘
computed at Step-56-as mentioned ‘above;.and- ] Step 68, This cantrolled variable Is lelded
proportionally accordlng to the, output ad]ustment posslble quantlty of each generator G.

!
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[0050] -. . .
Therefore, smce equalizatwn of pow can be attalned even' If the: electric water heater
8 of an electriclty demand house (électric water heater-consumer9) enters and electrlclty
demand changes sudderily by end control in above-frientioned composition, It becomes .- 4
.possible to reduce the number of the: generators for coping-with sudden change of eIectrucuty
demand, and saving of ‘a fuel cost'can be aimed at; and it becomes possible to inhibit .
introduction of new power supply equipment’ and to plan efficient use of the existing power
generation faclllty 8
[0051] - - : e '
Although the example usingthe electrlc water heater whrch uses mldnlght power as load .
apparatus of an electricity demand:house was ‘shown; it may be made to use other ‘night
heat accumulator machines; siich as eco-icé, in above-mentiohed compositlon - :
[Brief Descrlptron of the Drawings] :
[0052] - : :
[Drawing 1]F|g 1 ls the f gure showing he conflguratlon example of the electrlc power
‘balance-of-supply-demand system concerring the present invention, . : . s
‘[Drawing 2]Fig.2 is a‘flow chart whlch shows the exarriple of the electric power balance-of- o
supply-demand system concerning thé present invention of operation. - - -
[Drawing 3]Flg.3:is a fiow chart which'shows the calculatlon subroutlne of the amount
required in an area (AR)-shown at Step 52 of Flg.Z ;.
‘[Drawing 4]Fig.4 is a flow chart which shows the calculatlon subroutlne of the controlled
varlable (PC) shown at Step 56 °0f Fig.2: o .o
[Drawing: 5]F|g 5'is‘a flow chart:which shows
adjustment of the generator. shown at Step .68 of - Fig.2 : o :
[Drawing 6]Fig.6 Is a flow chart which shows the subroutme whlch performs ON OFF control
of the electric watef heater shown at Step 64 of Figi2; " .
[Drawing 7]Fig.7 is a flow chart: -which shows the subroitin whlch chooses the group who o
shows at -Step 86 of Fig:6; and who can be electric water heater supplied: - .
[Drawing 8]Fig.8 is the ﬂgure showing the example of a controlled object electrlc water
heater table used when choosing thé group who can be electric water heater supplied.
[Drawing 9]Fig.9 is.the figure showing the example of calculatlon of group capacity when M
group is chosen .as a grotip who can be supplied:: , }
[Drawing 10]Fig. 10 is a flow chart which shows th' tgn Whlch chooses the group who
shows at Step 92 of Fig.6, and who can be electric water heatér: intercepted. ' S
[Drawing 11]Fig.11 is'the figuré showmg the example of a controlled object electrlc water f :
heater table used when ¢hoosing the grolip who can be électric water heater intercepted. .
[Drawing 12]Fig.12 is the figure showlng the example of calculatlon of group capacrty when

N group is chosen asa group who can be mtercepted

[Explanatlons of Ietters or numerals]
[0053] G
1 electric | power system 1

Electric water healer consumer 14 and 5 Dther electric p-uwer syrrtem 6 Computer E of the
load dispatching office Electric water heater & - oo

—rim == pe
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CLAIMS
[Claim(s)]
-[Claim 1]
load apparatus control means whuch carnes out remote control of supply and the o
Interception of a power supply to load apparatus of an electricity demand house via a means

of communication in a system which .adjusts électric power supply and demand In

‘jurisdiction electric power system from the load dispatching office,: :

The amount calculatlng means of power requirements WhICh computes the amount of power
requirements in a territory in charge, anda . : L
-judgment means which judges or or whether shortage is carrIEd out wnth the excessive o
amount of power requlrements computed by the aforementioned amount calculatmg means

of power requirements;:

A supply load apparatus selectlon ‘means whuch chooses predetermuned Ioad apparatus In

OFF which can switch &n a power supply among load apparatus of the aforementloned
electricity demand house when judged with the aféFementionéd amount of power -

requirements being excessive by the aforementioned judgment means, .. :

Power turn<on acquisition stage which switches ona power supply of the aforementloned
predetermined Ioad apparatus with the: aforementloned selected supply load apparatus .
.selection means, - )

An

electnc pOWer balance-of-supp = 'demand system compnslng '
An Interception load apparatus selection means which chooses predetermlned Ioad
apparatus in ON which can Intercept a power supply among foad apparatus of the .. -
aforementioned electricity demind house when judged with the aforementioned amounts of
_power requirements runfiing short by the aférementioned judgrient means.. .. . B

A power-supply-cutoff means to'intercept a power supply of the aforementloned - e
predetermined Ioad apparatus with the aforementioned selected interception load apparatus
selection means.

[Claim 2]

The electric power: ‘balance- of-supply—demand system according o claim 1, ‘wherein - .
predetermined load apparatus:in OFF which can switch on a power supply chosen by the
aforementioned supply load apparatus selection irieans differs from last tlme selected load
apparatus. . . . g

[Claim3] . . B AT T Do R . o
Supply of operatnonal status is enabled based on control tlme 'whlch carrled out the group
division of the.load apparatus of an electricity demand house In the aforementioned terrltory
In charge, and was set Lp per group, The power’ ‘supply regulatlng system according to claim
2, wherein predetermired load apparatus in OFF which can switch on’a power supply chosen .
by the aforementioned. supply load apparatus selection means |s chosen as old order of
control time per group... i L GO

[Claim 4] .. S

The electric. power balance-of~supply-demand system accordlng to claim 1 whereln
predetermined load apparatus in-ON which canintercept-a power supply chosen by the
aforementioned interceptlon Ioad apparatus selection means differs from last time selected
load apparatus.- :

[Claim 5] . . : P
Interceptlon of operatlonal status is‘énabled based on control tlrne whlch carrled out the o
group division of the load apparatus of an electriclty demand house in the aforementioned
territory in charge, and was set up.per group, The power supply regulating-system according -
to claim 4, wherein predetermined load apparatus in'ON which can intercept a power supply
chosen by the aforementioned |ntercept|on load apparatus selectlon means Is chosen as old
order of control time per group.- L S

[Claim 6] e .
The power supply regulatlng system according to any one of clanms 1 to 5, whereln Ioad

https://www4.j-platpat.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?u=http://www4.j-platpat... 2015-06-01

Momentum Dynamics Corporation
Exhibit 1002
Page 313



Best Available Copy
Patent & Utility Model Number Search(Detail) | J-PlatPat HIOIXl 2/2

apparatus of the aforementioned electricity derrand house IS a heat accuimulatar machine at
night. . .

https://www4.j-platpat.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?u=http//www4.j-platpat... 2015-06-01

Momentum Dynamics Corporation
Exhibit 1002
Page 314




This Page is Inserted by IFW Indexing and Scanning
Operations and is not part of the Official Record

BEST AVAILABLE IMAGES

Defective images within this document are accurate representations of the original
documents submitted by the applicant.

Defects in the images include but are not limited to the items checked:

(J BLACK BORDERS

(] IMAGE CUT OFF AT TOP, BOTTOM OR SIDES

(J FADED TEXT OR DRAWING

(J BLURRED OR ILLEGIBLE TEXT OR DRAWING

(J SKEWED/SLANTED IMAGES

(J COLOR OR BLACK AND WHITE PHOTOGRAPHS

(J GRAY SCALE DOCUMENTS

X] LINES OR MARKS ON ORIGINAL DOCUMENT

(J REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY

(] OTHER:

IMAGES ARE BEST AVAILABLE COPY.
As rescanning these documents will not correct the image

problems checked, please do not report these problems to
the IFW Image Problem Mailbox.

Momentum Dynamics Corporation
Exhibit 1002
Page 315



=

DKki. 1172/69068-Div. 2

Serial No. : 14/120,197 Examiner:
Date Filed : May 5, 2014 GAU:
For : MULTI POWER SOURCED ELECTRIC VEHICLE

273 Walt Whitman Rd.

Suite 327

Huntington Station, NY 11746
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

RESUBMISSTON OF UPDATED APPLICATION DATA SHEET

Applicants received a Response to Request For Corrected Filing Receipt in the above-
identificd application (copy enclosed.) Attached is a signed copy of an Updated Application
Data Sheet reflecting the proper lineage of the present application.

Any fees deemed necessary for consideration of this resubmission may be charged to

W

RICHARD F. JAWORSKI

Registration No. 33,515

Allomey for Applicant

Customer No. 14443

The Law Office of Richard F. Jaworski, PC
Tel. (631) 659-3608

Deposit Acconnt SN-5504,

I hereby certify that this paper is being deposited this date with the U.S.
Postal Service as first class mail addressed to the Commissioner for Patents,

P.O. Box 145, Alegand;ia, w A 22343-1450

Richard F. lawardki * Crare
Reg. Mu. 313,515

Momentum Dynamics Corporation
Exhibit 1002
Page 316



-
%

-

-

[ MAY 16 2016

)
\:‘l-. A
oo I..-‘.\.- L

; 1 UNITED. STATES PATENT AND. TRADEMARK. QFFIGE
UNTTED STATES DEPARTMENT OF COMMERCE

United States Patent and Trademark Office

Addiess. COMMISSIONER FOR PATENTS
P.0.Box 1450

ot wsm&,g\j?ma 22313-1450
[ APPLICATIONNUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT I ArrY. DOCHET NO/TITLE I
14/120,197 05/05/2014 John Talbot Boys 1172/69068-Div. 2
CONFIRMATION NO. 4659
14443 IMPROPER CFR REQUEST
The Law Office of Richard F. Jaworski, PC '
. 275 Wl Whiman Road T
Suite 327
Huntington Station, MY 11746 41490
Date Mailed: 09/29/2014

RESPONSE TO REQUEST FOR CORRECTED FILING RECEIPT
Power of Attorney, Claims, Fees, System Limitations, and Miscellaneous

in response to your request for a corrected Filing Receipt, the Ottice is unable to comply with your request

because:

+ The ADS submitted on 09-19-2014 was not properly signed. An application data sheet must be signed in
compliance with 37 Ct-R 1.33(b). An unsigned application data sheet will be treated only as a transmittal letter.

See 37 CFR 1.76(e).

/lgchau/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1

Momentum Dynamics Corporation
Exhibit 1002

Page 317



UPAQ.M nep licchon DatYe Syt
A'PP\I\ LSl ‘9/ /a9 197 PTO/AIAI14 (03-13)

Approved for use through 01/31/2014. OMB 0651-0032
U.5. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

nder the Paperwnrk Reduction Act of 1995, no persons are reyuited to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 1172/69068-Div 2

cation Data Sheet 37 CFR 1.76 .
Application Number

Title of Invention | Multi Power Sourced Electric Vehicle

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2

H Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to |
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Inventor 1 [@

Legal Name
Prefi{ Given Namc h Middle Name Family Name Suffix
John Talbot BOYS

Residence Information (Select One) () US Residency  (® Non US Residency () Active US Military Service

City | Auckland |Country of Residence | NZ

Mailing Address of Inventor:

Address 1 41A Dominion Street
Addrcss 2 '
City Takapuna | State/Province |
Postal Code 1309 | Countryi NZ
—_— _ —
inventor 2 [ TRemove ]
Legal Name
Prefix Given Name Middle Name Family Name | Suffix
Grant Anthony covic | |

Residence Information (Select One) (O US Residency (8 Non US Residency () Active US Military Service

City [ Auckland ICountry of Residence [Nz

Mailing Address of Inventor:

Address 1 78 Haverstock Road

Address 2

City | Sandringham | State/Province | _
Postal Code | 1004 | Countryi | Nz

All Inventors Must Be Listed - Additional Inventor Information blocks may be
generated within this form by selecting the Add button.

Correspondence Information:

EFS Web 2.2.8

Momentum Dynamics Corporation
Exhibit 1002
Page 318




PTO/AIA/14 (03-13)

Approved for use through 01/31/2014. OMB 0651-003?

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number  1172/69068-Div 2

Application Data Sheet 37 CFR 1.76 —  —
Application Number

Title of Invention Multi Power Sourced Electric Vehicle

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

(] An Address is being provided for the correspondence Information of this application.

Email Address rich@richardjaworski.com | [ Add Email | [Remove Emaiu

Custnmer Number 14413

Application Information:

Title of the Invention Muiti Power Sourced Electric Vehicle
Attorney Docket Number 1172/69068-Div 2 | Small Entity Status Claimed []
Application Type Nonprovisional

“Sihject Matter  utiy

I Total Number of Drawingl Sheets (if any) 5 | Suggested Figure for Publication (if any) i

Publication Information:

(] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | hereby request that the attached application not be published under

OJ 35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: (® Customer Number | (O US Patent Practitioner | (O Limited Recognition (37 CFR 11.9)

" Customer Number " 14443

Domestic Benefit/National Stage Information:

" This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, or 365(c) or indicate
National Stage entry from a PCT application. Providing this information in the application data sheet constitutes the
specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

Prior Application Status~ Pending [ Remmove
Application Number Continuity Type " Prior Application Number = Filing Date (YYYY-MM-DD)
" Division of " 12/451436 * 2010-01-13
Prior Application Status' ) ’ [Removed

" EFSWeb2.28
Momentum Dynamics Corporation
Exhibit 1002
Page 319



PTO/AIA/14 (03-13)
Approved for use through 01/31/2014. OMB 0651-003?

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Underthe Paperwork Reduction Act of 1995, no persons are required to respond (o a collection of information unless it contains a valid OMB control number.

L. Attorney Docket Number | 1172/69068-Div 2
Application Data Sheet 37 CFR 1.76 |—

Application Number

Title of Invention | Multi Power Sourced Electric Vehicle

[

Application Number Continuity Type Prior Application Number |  Filing Date (YYYY-MM-DD)
12451436 a 371 of international PCT/NZ2008/000103 2008-05-09

Additional Domestic Benefit/National Stage Data may be generated within this form
by selecting the Add button.

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55(d). When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)' the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(h)(1) and (2). Under the PDX program, epplicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
propety office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

| Remove |
Application Number i Countryi Filing Date (YYYY-MM-DD) Access Code (if applicable)
PR OOe TS e SRRSO
| Remwe |
Application Number Countryi Filing Date (YYYY-MM-DD) Access Code' (if applicable)
555128 NZ 2007-05-10
| Remove |
Application Number Countryi Filing Date (YYYY-MM-DD) Access Coder(if applicable)
556646 o NZ 2007-07-20
" Additional Foreign Priority Data may be generated within this form by selecting the

Add button.

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition
Applications

THiS application (1) claims priority to of the benetit of an application Tiled before March 16, 2073 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March
16, 2013, will be examined under the first inventor to file provisions of the AlA.

EFS Web 2.2.8

Momentum Dynamics Corporation
Exhibit 1002
Page 320



PTO/AIA/14 (03-13)

Approved for use through 01/31/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required torespond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 1172/69068-Div 2

Application Data Sheet 37 CFR 1.76 —
Application Number |

Title of Invention | Multi Power Sourced Electric Vehicle

Authorization to Permit Access:

(X} Authorization to Permit Access to the Instant Application by the Participating Offires

If checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO),

the Japan Patent Office (JPO), the Korean Intellectual Property Office (KIPO), the World Intellectual Property Office (WIPO),
and any other intellectual property offices in which a foreign application claiming priority to the instant patent application

is filed access to the instant patent application. See 37 CFR 1.14(c) and (h). This box should not be checked if the applicant
does not wish the EPO, JPO, KIPO, WIPO, or other intellectual property office in which a foreign application claiming priority
to the instant patent application is filed to have access to the instant patent application.

In accordance with 37 CFR 1.14(h)(3), access will be provided to a copy of the instant patent application with respect

to: 1) the instant patent application-as-filed; 2) any foreign application to which the instant patent application

claims priority under 35 U.S.C. 119(a)-(d) if a copy of the foreign application that satisfies the certified copy requirement of
37 CFR 1.55 has been filed in the instant patent application; and 3) any U.S. application-as-filed from which benefit is
sought in the instant patent application.

In accudance wiltt 37 CFR 1.14(c), access may be provided to information concerning the date o f filing this Authorization.

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant 1

It the applicant is the inventor (or the remaining joint inventor or inventors under 3/ CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be
identified in this section.

Clear
(O Assignee l (O Legal Representative under 35 U.S.C. 117 ‘O Joint Inventor
O Person to whom the inventor is obliéated to assign.._m B _C)_;e_rson who sﬁows sufficient proprieta.r;"i;'n.i;l.'.e_s.i ...........
T appCaT 15 the TegaTTepresentative, imareate The authority to file thé patent application, the inventor is,
I Name of the Deceased or Legally Incapacitated Inventor :| T o :
If the Applicant is an Organization check here. ]
Prefix | Given Name Middle Name ' Family Name | Suffix

EFS Web 2.2.8

Momentum Dynamics Corporation
Exhibit 1002
Page 321




PTO/AIA/14 (03-13)

Approved for use through Q1/31/2014. OMR NR51-NN32

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Underthe Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control niimher.

1172/69068-Div 2

Attorney Docket Number

Application Data Sheet 237 CFR 1.76 o
Application Number

Title of Invention Multi Power Sourced Electric Vehicle

Mailing Addrese Information For Applivant.

Address 1

Address 2

City Stare/Proviince
Countr)) | Postal Code
Phone Number Fax Number
Email Address B

Additional Applicant Data may be generated within this form by selecting the Add button,

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not subsitute for compliance with any requirement of part 3 of Title 37 of CFR to
have an assignment recorded by the Office.

Assignee 1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication . An assignee-applicant identified in the "Applicant information” section will appear on the patent application
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee is an Organization check here. X

Organization Name ‘ Auckland Uniservices Limited

Mailing Address Information For Non-Applicant Assignee:

Address 1 Level 10, Symonds Street

Address 2

City Auckland ~ | state/Province

Countryi NZ o Postal Code 1010
LPhone Number Fax Number

Email Address

Signature:

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and
certifications.

P B NP
Si fnﬂﬁfff,
ignature | ¢ ¥, - Date (YYYY-MM-DD) 2016-05-12
— R i

EFSWeb2.2.8

Momentum Dynamics Corporation
Exhibit 1002
Page 322




PTO/AIA/14 (03-13)
Approved for use through 01/31/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the raperwork Reduction ACt o 19385, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

1172/69068-Div 2

Application Number

Title of Invention

Multi Power Sourced Electric Vehicle

First Name

Richard

Last Name

Jaworski

Registration Number | 33515 |

Additional Signature may be generated within this form by selecting the Add button.

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

EFS Web 2.2.8

Momentum Dynamics Corporation
Exhibit 1002
Page 323



Dkt. 1172/69068-Div 2

v\f“ v 5 IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
%h\m&mﬁcatlon of : John Talbot BOYS et al.

Serial No. : 14/120,197 Examiner:

Date Filed : May 5, 2014 GAU:

For ! MULTI POWER SOURCED ELECI'RIC VEHICLE

273 Walt Whitman.Rd.
Suite 327
Huntington Station, NY 11746

Commissioner for Patents
P.U. Box 1450
Alexandria, VA 22313-1150

INFORMATION DISCLOSURE STATEMENT

The information listed in the attached form PTO-1449 is brought to the attention of the
Examiner. In accordance with 37 C.F.R. §1.92(a)(2)(ii), copies of U.S. Patents listed herein need
not b grovited.

The listed documents have been made of record in sister divisional application Serial No.
13/999,663. It is respectfully requested that the information cited in annexed Forms PTO-1449
be considered by the Examiner in connection with the above-identified patent application, and

that such art be made of record in said application.

I 'hereby certify that this paper 1s being deposited this date with the U.S.
Postal Service as first class mail addressed to the Commissioner for Patents,
P. O B;x 1450, Alexandria, VA 22313-1450

Jéﬁﬂ/ oy (5,216
Feshpnred T, fawoes

Beg Mo 33345

Momentum Dynamics Corporation
Exhibit 1002
Page 324



John Talbot BOYS et al. 1172/69068-Div.
Page 2 ot 2

The citation of the listed items is not a representation that they constitute a complete or
exhaustive listing of the relevant art or that these items are prior art. The items listed are
submitted in good faith, but are not intended to substitute for the Examiner's search. It is hoped,
however, that in addition to apprising the Examiner of the particular items, they will assist in
identitying fields of search and in making as [ull and complete a search as possible.

The filing of this Information Disclosure Statement is not an admission that the
information cited herein is, or is considered to be, material to patentability as defined in 37
C.F.R. §1.56(b).

This Information Disclosure Statement is being submitted prior to issuance of a first
action on the merits. Accordingly, it is believed that no fees are required. However, if a fee is
deemed neccssary tor consideration of the present Information Disclosure Statement the Office is
authorized to charge the tee to Deposit Account 50-5504.

Early and favorable consideration of the case is respectfully requested.

Respectfully submitted,

q‘r

RICHARD F. JAWORSKI

Registration No. 33,515

Attorney for Applicant

Customer No. 14443

The Law Office of Richard F. Jaworski, PC
Tel. (631) 659-3608

Momentum Dynamics Corporation
Exhibit 1002
Page 325



Gliwel 1 WL 3
IAtty . Docket No. Serial No.

D pepmmnent of Sommeree fia/esose:iv 2 [ 14/20,100 |
INFORMATION DISCLOSURE CITATION Jﬁ};:gT;tSOt BO¥S i:ouil'
BY APPLICANT y 5, 2014
(Use several sheets if necessary) |
U.S. PATENT DOCUMENTS

?:2:i2§r IDocument Number bate Name class  [Subclass f;l::grgzziate

aa [20[03|001|5 |2 |64 |7 rar‘ 20, 2003 [Yoshida et al.

aPBb 59 4 3 1 |8 Apr. 10, 1995 Nor et al.
[ ac 20|00 [02}78[8 |9 | Wov. 2009 Shimizu et al.
.| |AD 8 |0 F |O |8 18 |8 Oct. 2011 ‘Pandya et al.
| Il A I A | i
RGO EEEEEE | |

AG

AH

AI -

AJ

AK
| il I O O O i |
| sl I I I |
| Il I O | 1
| [l ]| | | I
| il T I I I O |
| FORETIGN PATENY DOCUMENTS

iDocument Number Date Country Class | Subclass Translation
Yes No

| |AQ EP(12(0|5|3|4]|O0 y 15, 2002 EP "

|AR 11|5(0|3 [5|9|9 Mar. 26, 1999 Japan Yes

|AS 1112|5(2]|8|1 O|SEPT. 17, 1999 Japan Yes
| |AT 10/1(8|9|3|6 9|July 21, 1998 Japan Yes

] OTHER DOCUMENTS (Including Author, Title, Date, Pertinent Pages, Etc.)
AU

AV
AW

EXAMINER FATE CONSIDERED

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP
609: Draw line through citation if not in conformance and not considered. Include copy of this
form with next communication to applicant.

Momentum Dynamics Corporation
Exhibit 1002
Page 326



Flieel 3 of 3

; = IAtty. Docket No. erial No.
Form PTO-1449 U.s. Depaztmeng of Eomme?ce 1172/69068-Div 2 14/120,197
Patent and Trademark Office Spplicant
John Talbot BOYS et al.
INFORMATION DISCLOSURE CITATION Fiiing Date Group
BY APPLICANT May 5, 2014
(Use several sheets if necessary)
U.S. PATENT DOCUMENTS
. [Filing Date
llExgngner lLDocument Number Date Name Class Subclass if Appropriate
Initial
AR
AB
* AC T
AD
b1
AE
=] L1 ] |
AF
=] [ 1] |
AG
|l [ 1] |
AH
AT T
AJ
AK
AL )
| aM
| AN
| RO
%] ]
FOREIGN PATENT DOCUMENTS
[Document Number Date Country Class | Subclass Translation
Yes ’ No
AQ |20/02|5[5[1[7] 6 [Feb. 20, 2002 Japan Yes |
I AR
|AS
| |
OTHER DOCUMENTS (Including Author, Title, Date, Pertinent Pages, Etc.)
AU
| AV
AW
AX
[EXAMINER nATE CONSIDERED
*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP
609: Draw line through citation if not in conformance and not considered. Include copy of this
form with next communication to applicant.

Momentum Dynamics Corporation
Exhibit 1002
Page 327



EP 1 205 340 AT

) cuep e P I WO
(19) a European Patent Office

Office européen des brevets (11) EP 1205 340 A1
(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: (51) Int c1”: B6OL 11/18
15.05.2002 Bulletin 2002/20

(21) Application number: 00310002.1

(22) Date of filing: 10.11.2000

(84) Designated Contracting States: (72) Inventor: Mould, Adrian Robert
ATBECHCYDEDKESFIFRGBGRIEITLILU Wirral CH 60 5RZ (GB)
MC NL PT SE TR
Designated Extengion States: (74) Representative: Cardwell, Stuart Martin et al
AL LTLVMK RO sl Roystons
Tower Building
(71) Applicant: Mould, Adrian Robert Water Street
Wirral CH 60 5RZ (GB) Liverpool, L3 1BA (GB)

(54) Electric vehirle charging station

(67) The present invention relates to a vehicle ically on entry of the vehicle into the charging bay. In
charging system comprising a vehicle charging bay or one embodiment (Figure 7) the vehicle wheels are used
docking station having a source of power for charging a to move charging electrodes (55) into contact with the
battery means of an electric vehicle via input connection vehicle input connection receiving means. In anather
masng (13, 16) while tha vielivle iv prouont in thé bay. enibudhnent (Flgure 5) a4 matrix ot charging electrodes
The vehicle has input connection receiving means (5) (35) are provided and means is provided for automati-
to receive power from the input connection means and cally selecting which electrodes are to be used for
the supply of power to the vehicle is controlled automat- charging purposes. Vehicle identification means is pro-

vided 1o facilitate this antnmalically
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Description

[0001]) The present invention relates to the charging
of electric road vehicles.

achieved by the action of the vehicle moving into the
bay. Thus the vehicle may contact an actuating bar
which will move when contacted by the vehicle — say
one the road wheels — to move the ICM into contact

[0002]) The electric vehicle has severaldrawbacksre- 5 with the ICRM.

lating to limited battery life. Current proposals require a [0008] In another embodiment the vehicle position is

vehicle driver to manually connect the vehicle to a read by the charging bay reader and one of a series of

source of power to charge up the vehicle. Because of alternative ICM's actuated. Input of power to ICRM will

the time taken to charge up a battery vehicle, facilities begin when verification checks have been completed

are provided for charging up the vehicle at the owners 10 with regard to the account for charging purposes and

premises where typically a vehicle will be parked up for correct connection of the ICM to ICRM.

several hours (usually overnight). The need to manually [0009) As mentioned the invention is bestimplement-

connect the vehicle to the source of power is perceived ed if the industry adopts a standard for the positioning

as inconvenient. the electrodes on the electric vehicle and if the industry

[0003] My main aim is to solve the battery life by fa- 75 adopts a common standard for the identification means

cilitating charging of a vehicle battery without any inter- and its position on the vehicle. Each parking bay could

vention from the driver. then be of a similar design to accommodate the stand-

[0004] Accordingly, a first aspect of my invention pro- ard electrode and vehicle identification position.

vides a vehicle charging system comprising a vehicle [0010] According to another asper:t of the invention,

charging bay or docking station having a source of pow- 20 a method of charging an electric vehicle using a parking

er for charging a battery of an electric vehicle via input bay charging system comprises the following steps:-

connection means (hereinafter refarrad ta as ICM) whilo

the vehicle is presentin the bay, the vehicle having input 1. Parking the vehicle in the bay;

connection receiving means (hereinafter referred as 2. Reading the vehicle identification code;

ICRM) to receive power from the input connection 25 3. Engaging the charging electrodes;

means to charge up the battery, and wherein the supply 4. Initiating the charging sequence and continuing

of power to vehicle is controlled automatically on entry the charging until predetermined amount of charge

of the vehicle into the charging bay or docking station. has been input or until the vehicle is removed from

[0005] With my invention a vehicle battery can be the charging bay.

charged up automatically whilst it is parked. By charging 30

up a vehicle every time it parks with no intervention from [0011] Preferably, the user is billed on direct debit or

the driver the limited life of the battery becomes less of account basis. Alternatively, the charging bay may be

an issue. provided with a meter and charging carried out accord-

[0006] The vehicle has identification means and the ing to the monies inout into the meter.

charging bay or docking station is provided withreading 35 [0012] According to my invention the charging bays

means to ascertain the identity of the vehicle in the bay. can be located anywhere that a car would usually be

A barcode can provide one way of proving identification parked. Thus the vehicle battery can be topped up

means on the vehicle and the charging bay is provided whenever it is parked in one of those charging bays. The

with a barcode reader. Identification means provides da- need fortrailing leads is dispensed with and the potential

ta about the type of vehicle, for example, where this is 40 range is increased when a vehicle can be charged up

required to determine the appropriate charging rates, at said chargingbays. The long chargingup time of elec-

the position of the input receiving means, and data rel- tric vehicles can be absorbed or aurgmented during the

evant for billing the vehicle owner/driver/keeper for the day, for example when a vehicle is stopped on shopping

amount of charge provided. It is envisaged that the volt- trips, when the user is at the office or during short breaks

age and current supplied could be varied to suit the 45 on motorway journeys.

needs of the vehicle as necessary. [0013]) The present invention will now be described

[0007] The input connection means (ICM) will usually further hereinafter, by way of example only, with refer-

physically connect with the input connection receiving ence to the accompanying drawings; in which:-

means (ICRM) nivunted on the vehigle. A plurality nf in-

put connection means may be provided lo accommo- 50 Figure 1 is a schematic side view of one embodi-

date variations in vehicle position within the bay and dif- ment of charging bay according to the invention;

ferent poeitions of input connection 1eceiving means on Figure 2 is a plan view of the charging bay of figure

the vehicle. More preferably the position of the latter is 1;

standard to all vehicles. Where standard position is not Figure 3 is a schematic side view of the charging

used, the vehicle identification means will communicate 55 bay of figure 1 with a vehicle in position;

to the charging bay the position of the input means so Figure 4 is a schematic underneath plan view of a

that a appropriate connections can be utilised. Move- bottom of a motor vehicle;

ment of the ICM into contact with the ICRM may be Figure 5 is a plan view of alternative embodiment
3
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of charging bay;

Figure 6 is a schematic perspective view of a charg-
ing bay of figure 5 bearing additional details accord-
ing to an alternative embodiment; and

the respective contacts provided on the underside of the
vehicle. The appropriate electrode may then be raised
by an appropriate actuator after the doors or flaps on
the vehicle have opened. This is usually controlled by

Figure 7 is a perspective view ofa chargingbayand 5 handshake communication between the vehicle and the
motor vehicle according to another embodiment. control module having read the vehicle identification
plate. This type of bay has the advantage of being able
[0014]) Referring firstly to figures 1, 2 and 3, the vehi- to accommodate vehicles having the contacts posi-
cle is shown schematically at 1 having ground wheels 3 tioned in a range of different positions and can therefore
and carrying electrodes one of which is shown at 5and 70 accommodate vehicles of different sizes.
a barcode identification means shown at 7. [0019] In an alternative embodiment, the electrodes
[001§) The chargingbay is shown in dotted outline at in the vehicle will drop to the floor and there will be slid-
9in figure 2 and incorporates reader means 11 for read- ing panels covering the floor electrodes. This would
ing the vehicle identification means 7 and electrodes 13, havethe advantage of facilitating the use of small elec-
15 carried by a pivotal control arm 17. An actuating bar 76 trodes in the vehicle. The floor electrodes may consist
19 is carried by the control arm 17 which is mounted for of thin strips of conductive material. A narrow rod con-
pivotal movement at 21 A control unit is shown at 25. taining two electrodes would make contact somewhere
[0016]) When a vehicle enters the charging bay its on this patch but not cover more than a few strips and
front wheels contact the bar 19 and cause it to pivot to power would then be supplied to the appropriate strips
the Ieft in the illustration which in turn causes the con- 20 if not to them all.
tacts 13, 15 to move upwardly and into contact with re- [0020] Figure 6 shows a sensor and electrode matrix
spective contacts 5 carried by the vehicle. The contacts similar to that of figure 5 but further showing position of
5 may comprise strips extending width wise across the a control board 37 having lights which are illuminated to
vehicle to cater for different lateral positioning of the ve- indicate to the driver whether they shauld mnve tn the
hicle as it drawo into the bay and sltuated to opposite 25  right or to the left, further forward or backward when pull-
sides of the centre line of the vehicle. Figure 4 shows a ing into the bay to accommodate a situation where the
typical example with elongate electrodes 5a, 5b at- driver does not position a vehicle correctly on the sensor
tached on thc underside of lhe vehicle. These may be pads so that corrcct identification of the appraopriate
hehind small doore that open to alluw vuntact with the electrode can not be determined.
charge input means 13, 15 and olooo to kaep pulmuls- 30 [uu21) Figure 7 illustrates arrangements similar to
ture and road grit ctc. Drop down doors may used on that of figure 1 but intended primarily as a home/single
off-road type vehicles as mud may clog up asliding door. vehicle system and comprising a framework 51 which
In the embodiment illustrated with respect to figures 1, has mounted moveable paddles 53 which are attached
2 and 3 it is assumed that there would be a standard to electrodes 55. Also shown is a control box 57 and a
relationship between the position of the wheels and the 3> reader 59. A power input lead is shown at 61. A vehicle
position of the electrodes thereby simplifying the con- 3 drives onto the frame and its wheels run in the chan-
struction. nels leading to the panels 53 and on engaging the pan-
[0017]) When the vehicle is in the position shown in els cause them to pivot downwardly bringing the elec-
figure 3 thereader 11 reads thc identification plate 7 car- trodes 55 into contact with corresponding electrodes on
ried by the vehicle and operates on a handshake basis 40 the underside of the vehicle so that charging can begin
to ensure that connections are correctly made before once the reader 59 has verified the identity of the vehicle
putting significant power into the electrodes. The iden- and correct connection of the electrodes on the charging
tification means can serve to provide billing details to bay with those of the vehicle.
the control unit 25 and any other perlinent data regard- [0022] In the case of commercial charging bays, it
ing charging of the batteries, 15 may be desirable to have the means of preventing a
[0018] Figure 5 describes an alternative arrangement non-electric vehicle to enter the charging bay. This may
of charging bay which comprises 2 matrices of either be achieved by providing retractable bollards at the en-
pressure sensors or photocells or combinations thereof tryto the charging bay. In such a situation it may be pref-
to detect where two of the tyres of the vehicle are located erable to have the barcode identification means posi-
in rclation to the bay. In the illustration sensing pads 31 50 tioned at the front of the vehicle so that it can be read
are shown spaced laterally apart and also shown are by a reader allowing the bollards to descend so that the
two electrodes 33 matrines disposed in rolation to the vehlcle can enter the charging bay.
position of the sensors 31. When a vehicle drives Into [0023] In other commercial applications vehicles may
the charging bay two of its wheels 3 are positioned on be parked at one end of a conveyor belt system with the
the sensors 31 (only one wheel is shown in thc example) 55 vehicles being driven on at one end and recovered at
and the c:entre of contact dctermined by lhe sensors. the other after a predetermined perind of time, facilitat-
This in turn determines which of the plurality of elec- ing multiple charging bays along a conveyor belt similar
trodes 35 (shown as 5x8 matrix) will make contact with to the conveyor arrangementsusedin drive in car wash-
4
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Claims

1.

A vehicle charging system comprising a vehicle
charging bay or docking station having a source of
power for charging a battery of an electric vehirle
Via input connection means (13, 15) while the vehi-
cle is present in the bay, the vehicle having input
connection receiving means (5; 5a, 5b,) to receive
power from the input connection means to charge
up the battery, and wherein the supply of power to
vehicle is controlled automatically on entry of the
vehicle into the charging bay or doolting atatiui,

A vehicle charging system as clairned In ¢laim 1 for
use with a vehicle having Identification means (7)
and wherein the charging bay or docking station is
provided with reading means (11) to ascertain the
identity of the vehicle in the bay.

A ¢harging system as claimed in claim 2 in which
the identification means (7) on the vehicle is in the
form of a barcude and the charging bay is provided
with a barcode reader.

A charging system as claimed in claim 2 or 3 in
which the identification means (7) provides data
about the tyne nf vghiglo,

A charging system as claimed in claim 2, 3 or 4 in
whioh tho identifivaliui iesns () prowvidac datarel-
ovant for billiiny the vehicle owneér/driver/keeper for
the amount of gharge fimivil-1!

A charging system as claimed in any one of the pre-
ceding claims in which the Input connection means
(13, 15; 35; 56) physically conects with the input
connaction receiving mearis (5) mounted on the ve-
hicle.

A charginy syslemn as ¢lamed in any one of the pre-
ceding claims in which a plurality of input connec-
tion means (35) are provided to accommodate var-
iations in vehicle position within the bay and differ-
ent positions of input connection receiving means
(5) on different vehicles.

A charging system as claimed in any one of claims
1to 7 in which the vehicle identification means com-
municates to the charging hay the position of the
input means so that appropriate ¢onnectlons (33)
can be utilised,

8, charging oyatem as clalnied In any one ot the pre-
ceding claims in which movement of the input con-
nection means (13, 15) into contact with the input

10

20

25

JU

26

a0

45

50

55

10.

connection receiving means (5) is achieved by the
action of the vehicle moving into the bay.

A method of charging an electric vehicle provided
with charging electrodes (5) using a parking bay
charging system, the method comprising the follow-
ing steps:-

1. Parking the vehicle (1) in the bay;

2. Reading the vehicle identification code (7);
3. Engaging the charging electrodes (5);

4. Initiating the charging sequence and contin-
uing the charging until a predetermined amount
of charge has been input or until the vehicle is
fémoved from tho charging bay.
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(=10 {o]

A method and apparatus for charging the GOSN
battery of an electric vehicle are provided; sy =iy
where charging energy IS delivered from a . L -
charging station at a predetermined CE S O B
voltage and at a delivery frequency which .
is in the range of from 10 kHz up to 200 f ';;r_l-:? .‘?‘31
kHz. The chargi is transferred t iy - wm e

z. The charging energy is transferred to i ' =

the vehicle through an inductive coupler, e - :
which has a primary side connected to the =~ | "4 = Tl=s ° .
charging stat'?on an)c’i a secondary side e ,;'r- |L
mounted within the vehicle, together with

a rectifier mounted in the vehicle and interposed between the secondary side and the
traction battery to be charged. When the electric vehicle is connected to a charging
station, it is interrogated to determine the nature of the charge controller that is on
board the vehicle; and logic decisions invoking the particular mode for charging the
vehicle are made depending o the nature and type of charge controller that is on
board the vehicle. Thus, delivery of charging energy to the battery in the vehicle may
be entirely under the control of a charge controller on board the vehicle; or, if the
control module in the vehicle is less sophisticated, then delivery of charging energy will
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be under the control of a charge control module which is present within the charging
station. The value of initial charging current is therefore set either by the on board
battery charging control module in the vehicle, or by the charge control module which is
present in the charging station; alternatively, the initial value of charging current may be
preset at the charging station. That parameter, and the amount of charging energy to
be delivered, may be established by insertion of a card into a data interface on the
charging station. Under controlled conditions, a plurality of vehicles may be charged at
a single establishment having a plurality of charging stations, by distributing energy to
any vehicle according to priority criteria to be established.
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DESCRIPTION Jr3647450

The traction hattery charging by inductive coupling

Field of the invention The present invention relates to an apparatus andimethod for rapidly recharging the vehicle battery. The
present inventlon, in particular when the would what kind of charge control device mounted on a vehicle, capable of supplying
charging energy lu the electric vehicle battery, provides a charging station and a method for charging a vehicle battery . In more
detail, the present invention, 200kHz range AC charging energy from 10kHz, provides a charging station and a method for
supplying from the charging station to the electric vehicle. Supply of the control of the charging energy coming unlike the various
criteria determined by the control of the battery characteristics and improved degree of charging control module, or the charge
cunlwol module which is installed in the charging station, which is mounted on a vehicle. Background of the invention Rapid
charging of batteries are now widely known. In the following description, the applicant owned, reference is made to the several
patents in which various aspects of the rapid charging of the battery is described. For various reasons. the electric vehicle is
widely known. In fact. a proportion in the vehicle which the vehicle manufacturer one company to sell, in particular, a passenger
2-9 passenger, Including a driver, a certain number in a vehicle that is equipped with a conventional internal combustion engine
vehicle regulations and musl be so-called “zero emissian®” vehicles, in the state whereit is necessary to use more or less electric
vchicle. This means that the vehicle can emit toxic gases means that not the most common type of vehicle conforms to the
stringent standards is an electric vehicle. Electric vehicles is the battery is intended to power sources, and many problems must
be solved and difficulties. Much troubled problem among these problems are the electric vehicle to the distance that can be ryn
Maullual unes, not tnosé which may be a battery mounted on a vehicle to accumulate a considerable energy vanara is a
problem thal il is nul. Whieni uperawiig e eiettne vehicle is to use energy supplied from the battery, so tell wheels by converting _
its energy into a driving force, distance and can travel without recharging the battery and time is limited It will be what was. It is
privately owned, it is corporate owned, another problem comes happening for each group of vehicle to be used for different
purposes. For example, large-scale manufacturing plants, in sales for the warehouse or the like, and forklift truck to a significant
number of battery powered, like ulhier Liaclion device IS used.

Also a golf course, a large number of golf cart is lent to players who enjoy golf. In fact, in the case of a certain course, the player
must use a golf cart. Such vehicle group other than the above, there is a mail delivery vehicle is used in a limited area daily or
courier, or the like. All these kinds of electric vehicles, it is believed that it would like to use a charging station of the present
invention. Other aspects of the invention, commercial “service stations" comes relation. In other words, as the use of electric
vehicles is further spread, also the electric vehicle can not be essentially distinguished from ordinary passenger cars running on
the r0ad in other respects, the electric vehicle is operated in a more far,away from home or, or people who go to a particular
location may occur a situation, such as driving an electric vehicle as a rental car. In any case, in the same way as gasoline
vehicle that stood by the service slation for refueling, necessary electric vehicle to be able by standing service station is more
and more increased. However, in the case of an electric vehicle, instead of put the gasoline in the fuel tank of the car, electrical
energy is supplied to the battery of the vehicle. The | think that it can be understood from the above description, while a
significant number of charging stations that can be used are required, each of the charging station must be able to supply as
quickly as possible electric cnergy to the battery of the vehicle. The driver of the electric vehicle, a sufticient amount of electrical
energy (eg, 20kvwn-5UKWh) but would be able to wait without at all irritated if 10 minutes or 20 minutes to receive a supply of
recharging the electric vehicle It is to wait for many hours would not stand for. However, by sending the charging energy by
using an alternating cuirent of higher frequency, the energy transfer components and the wiring can be also thin compact, utilize
cumponents and techniques have been advances in the field of alternating current energy transfer It is becoming increasingly
clear that It Is possible. Furthermore, it is installed between the charging station and the vehicle, by devising the supply of
battery charging energy through a primary side of the electromagnetic coupling transformer, a high voltage to the primary side of
the electromagnetic coupling transformer or inductive coupler . using a:low current, low voltage on the secondary side, it is
possible to use a high current energy. However, in order to accommodate these devices, to transformer secondary is installed in
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the slot or other socket on the vehicle must be mounted so as to be able to install the inductive coupler, said primary side of the
slot or transformer in a probe or plug which can be inserted into socket must be connected.

One particular advantage of the apparatus, the side of the voltage and frequency conditions for the charging station of the
primary side or the electromagnetic coupling interface, current acceptance characteristics and terminal voltage of the traction
battery mounted in a vehicle at What is In an effort allo, it is that can be set to a constant for all charging stations. Therefore,
voltage and current requirements for specific traction battery in a vehicle, by designing to accommodate the secondary side of a
transformer mounted on the vehicle, can be automatically accommodated. Therefore, a vehicle, namely, the secondary side of
the inductive coupler, for each vehicle and the lraction battery mounted thereto, become specitic to the battery and vehicle. Of
course, the physical requirements for the vehicle-mounted socket, if the requirements are standardized for the energy transfer
plug of the charging stations forming the secondary side and primary side of the electromagnetic coupling transformer, Thus, the
vehicle owner / driver, and would In any charging station, can ensure complete to perform the re-charging of the traction battery
of your vehicle. The present invention, safe and efficient need of recharge during the very short period of time, and of course for
the charging station to be able to charge the 20-50kWh to the battery of an electric vehicle in 10-20 minutes, 100 actually prove
that it unless Re must have a high power of about -300kW. Such charging station and the battery charger is not widely to the
extent that is installed in the garage. In addition, such a large power of the connecting device to the power distribution grid that
can be used in rural areas, and the manner in which gasoline refueling service station is currently distributed, in so much no
different state, is approved, a more wide interval, It is believed to be installed in the downtown public parking and the like.
However, this results in obvious another problem in connection with electric vehicles. Because the problem, the battery capacity
of electric vehicles, such as vans and the like for automobiles and delivery, the battery voltage is a very wide variety. Battery
type even it is that it is quite a wide variety, Therefore, as already described, the invention specifically includes initial charging
current and initial voltage conditions duriny charging operation, over a rangje of various parameters, can charge a variety of
electric vehicles and electric vehicles, By providing the universal charging station, it is intended to overcome the above
proniems,

Furthermore, as previously described, to be able to connect the vehicle to the charging station of the present invention, it is quite
apparent that appropriate and compatible power connector or socket need. Thus, the power connector for connecting an electric
vehicle charging station is at the supply voltage, at least two wires can be passed through the maximum value of the charging
current to be supplied is necessary. Furthermore, as will be described later in detail, between the battery and the charging
station, is also required communication means capable of sending data regarding the state of charge of the battery during
charging. Of course, of course, all the battery at 1C larger amount of current, that is, a current of greater amps than the
capacitance due to ampere-hours of the battery must be able to accept the initial charging current. In the future, the majority of
lhe electrical vehicle, it is expected to be to equip the battery energy management control section system (BEMS). Such a
system, the assignee of the present invention, developed under the tradename no Vic Technologies Inc. Minute charger (MINIT-
CHARGER), in order to use the charge algorithm, which is commercially available, be programmed | can. Of course. other
algorithius, ur other battery charge controller also can be used as described below. The present invention relates to a high
degree of battery energy management system, or it or may not be equipped with other control devices, or even if they are not
equipped with a control unit at all, be very charge the various electric vehicle, to provide a universal charging station that can be.
Therefore, universal station of the present invention itself, its sole function is the battery, and the charging control module which
will be described later for the purpose, and includes a power station is to supply the charging energy. Operation modes of the
universal charging station of the present invention, when arranging the mode according to order, is as follows. First, the
charging station is under the control of a battery charging control module which is mounted on the electric vehicle, it can function
as a controlled current source. In this case, the control unit portion of the charging station, conventional master - in the form of a
slave configuration, acts as a slave with respect to the charging control module mounted on an electric vehicle. Next, the
charging station of the present invention, which functions substantially in accordance with Minute charger technology, thereby to
determine whether at least identifying the module the maximum charging cuirent is first supplied to the battery is mounted , by
polling the electric vehicle, the parameters of maximuminitial charging current. more or less, is automatically set.

Finally, if no progressed sophistication, the universal charging station of the present invention, manually or by inserting a card
that is capable of encoding the data, through the data interface, the maximum initial charging current and it can operate in a
mode entered parameters. Of course, these criteria are detennined based on energy transfer that use electromagnetic coupling
transformer are discussed. Thus, maximum initial charging current, or control of the charging current, the characteristics of the
transformer, in particular expected based vn lhe characteristics of the secondary side. This is because the primary side of the
transformer is a constant for all charging stations, whereby the primary side of the electromagnetic coupling transformer, even if
the low current, high voltage energy is supplied, for towing during charging DC charging energy supplied to the battery, usually,
high-current, low-voltage energy. Typically, the secondary side of the electromagnetic coupling transformer is determined by the
specifications of the battery to be charged, the nominal charging voltage in the range of 72-324 volts is supplied. Primary
voltage, which is in the range of 800 volts, depending on the industry standard is 600 volts or less, even if possibly be set to at
least 1,200 volts. In either case, the current control is supplied, that is, carrled out by controlling a current value on the primary
side. For the first example, performs the decision-vehicle charging control module mounted on an electric vehicle, it sends the
signal for the magnitude and timing of the charging current in the charging station. In the case of two examples of a later, the
control of the charging function is performed by the charging control module which is installed in the charging station. Therefore,
the charging station according to the guidelines of the present invention, by some of its features, has become very things "and
easy to use for the user." For example, the feature includes a lending interface, whereby a retail store owners can easily pay for
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his energy supplied to the battery of an electric vehicle can be easily performed. Charging station, it is possible to include a
register, thereby can perform the initial charge current manually and charging station may include a data interface, certain of the
thus mounted in the electric vehicle The cards are encoded by the charging parameters settings required for the battery, so as
notto occur never miss or operator errors, and can be inserted in the data interface.

This card, assuming that the card interface is compatible to any of the cards is coded by unevenness due to holes or
embossing, by a magnetic stripe or reans such as a memory chip, or punch, and it may include the data of the nominal
charging voltage and maximum charging current. Furthermore, the charging station of the present invention, or pre-specified
amount of cnergy has been charged. when the energy of the pre-specified amount of money is charged, even going Which first,
suitable blocking means for stopping the supply of charging current Together, it can comprise a meter for specifying in advance
the amount of energy charged in the battery, the price of energy for charging the battery and. Furthermore, the unit of amount of
energy can be varled by the controller in the charging station, whereby it can be changed by the time the unit price of electric
energy supplied therefrom. Unit price of the supply price of electrical energy during the day of charging energy demand is very
high for the normal supply from the power company in the rural areas, many of office, will be understood that higher than the
evening shops or the like is closed . In fact, as will be described later, the local power company obtains the installation of the
utility interface in the charging station, whereby in order to set and reset the unit cost valley price, by its power line
communication with the interface can do. And to chaige the cost of the charging energy supplied to the electric vehicle to a
vehicle operating company, with the exception of proper authority to operate the charging station, etc., in order to prevent theft
of charging energy, such as a facility for linking the prescribed other load management and other functions can also be used.
Thus, if an extension of the concept of the charging station to the service station, to be able to accommodate a plurality of
electric vehicles, a large number of similar charging stations are mutually physically separated, that is, " | will be automatic
charging device "exists. As will be described later. all of which are conveniently connected to a charging station, from which it is
possible to park a plurality of electric vehicles in front of the plurality of charging stations that receive power. In any case,
according to the situation, in order to charge the one single electric vehicle at a time, and can either be sequentially operated,
when the amount of charging energy supplied at one time does not exceed a predetermined maximum value . itis possible to
operate several sets of charging stations at the same time.

In any case, as can be reliably efficiently use multiple charging stations connected to a common rectifier source, it is possible to
impose a priority, or other function control. Of course, the installation, in order to equalize the load, and in order to limit the peak
power to be supplied from the distribution power grid supplied by the local power company, a local energy storage device such
as a flywheel unit ar standby pattory san do. Opeialiui furkeilun or the Eharging station by overall the present invention, at least
in part, very quirkly on / off for, could also understand that depending on the performance of the power section of the charging
station. Furthermore, the electric battery being charged, and to be able to install a monitoring system for monitoring a data
communications link betwcen the powe: station and a charging control module, these modules constantly periodically, for
example, 0.5 monitors the signal at -2 seconds, it can also be configured to replace. Monitoring system, a predetermined time,
for example, to determine whether there was sent there for communication or data over a communication link to a period of 4-6
seconds. when met if a serious fault due to overcharging of the battery To avoid, it generates a signal to stop the charging
operation. Of course, at a frequency of 10-200kHz, to supply the charging energy to the primary side of the inductive coupler, at
charging station primary voltage were selected and the selected frequency and is arranged to supply energy. suitably designed,
it must have a switching inverter of the appropriate size. Each vehicle in the traction battery mounted on the vehicle, in order to
supply the charging energy at the voltage level and charge current amount is determined to be appropriate, it is properly
designed, the induction of the appropriate size combiner and | have a rectifier. Description of the prior art To get better
understood from the further the present invention and in order to discuss the fundamental technologies and / or related
environments present invention is applied in more detail, the Applicant cites the following patents. First, US Pat. No. 5,179,335
of NOR dated January 12, 1993, discloses the basics of fast charge battery ¢harging apparatus. This patent, in order to be able
tn detect the intemal resistance free vollage of the battery during the interruption of the charging power, the electrical charging
power supplied to the battery, the battery charging apparatus is interrupted periodically for a predetemiined time It discloses.

Circultry for comparing the preselected reference voltage and internal resistance free voltage is provided. In the case where the
internal resistance free voltage of the battery exceeds the preselected reference voltage, additional circuitry for reducing the
power in the feed to the battery is installed. Therefore, the charging rate of the battery is reduced gradually. US Pat. No.
5,202,617 of NOR, dated April 13, 1993, discloses a basic charging stations for elzclic vehicles. In this patent, the electrical
vehicle battery i either charged under the control ot the mounting control device may control a charging operation manually.
This patent, in between the connector for connection to the vehicle and associated power cable, a power control apparatus for a
vehicle and charging station, and an interface with signal cables to carry status and / or control signals, power connector Except
the case of a properly connected, it requires a lockout for inhibiting the supply of power to the vehicle. If the charging operation
is performed under the control in the mounting control device operating parameters of the charging station will vary by a battery,
therefore, the operating parameters of the charging station is different for each electric vehicle. Of NOR other, April 20 with the
US Patent No. 5.204,611, 1993, further relates to a battery charging apparatus that advanced. In this patent, the resistance free
terminal voltage of the battery is interrupted charying current is detected during the period when compared with the independent
reference voltage. However, the reference voltage, the charging ambient or internal temperature, or as a function of a battery
voltage, or when the charging current Is within g predetermined ranye, as a function of the charging current at any instant, in a
given time It may vary if the value of current has a certain variation. Various devices, for example, to prevent the escape of heat,
if able to accept the charge to the first moment, even initially look like a state when connected to a battery charger, always very
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and rapidly, completely (o charge to. Also, U.S. Patent No. 5,206,578 of the NOR dated April 27, 1993, as may be measured at
the pair of terminals forming the module voltage across each module, the adjacent terminal modules for placement between the
pair and the battery terminals to be, discloses a monitoring system for batteries during charge and discharge. Some modules or
all modules by, for example, operate properly multiplexer undergo periodic inspection.

When the module voltage exceeds the predetermined range, an alarm is sounded. Indeed, this test battery when would be
charging, whether being discharged, is continued. NOR et al., US Patent Application Serial No. 08 / 275,878 is intended, filed on
Jul. 6, 1994, discloses a universal charging station for electric vehicle batteries. This application, in accordance with operating
conditions. discloses a method and apparatus for supplying a direct current charging energy to one single or multiple vehicles.
In this case, the initial level and the initial charging voltage of the charging current are either set or dete€rmined according to
parameters by the charging control apparatus for mounting a battery charging control device or the charging station is made
manually or automatic setting of those parameters. However, as already described, the charging station is limited to a DC
voltage actuator. Other US patent application, it is No. 08 / 372,936 of the NOR filed on January 17, 1995. This application
discloses o battery energy monitor circuit capable of monitoring the long chain-like battery even during discharge even while
charging. Monitoring module for a particular cell or battery, another and can be made independent of the battery module, the
important voltage and / or current to be carried out during the periodic interrupt sampling reliably performed, or other, the period
of sampling is arranged to display the balancing of the moment of the charge or discharge reaction. Has become rapidly
accelerating or during operation of the brake, or essentially stable as false readings are discarded under other circumstances
except the state has or ignored is such a contrivance, of electric vehicles. If the available energy of the battery falls below a
specified level, it is also provided equipment to give a warning about the still remaining energy in the battery. The reproduction
charge discharge rates or battery, never predetermined limit for charge acceptance characteristics prescribed by the traction
battery, the altemative meang to not exceed is inslalled. Several patents and patent applications disclose the details of the
electromagnetic coupling transformer particular plug and socket design that consists of a function which can be used in the
present invention are well known. Some ot these patents and patent applications, are included in US Patent No. 4,656,412 of
April 7, 1987 with the McLYMAN. However, this patent discloses a ferroresonant flux coupled battery charging apparatus
including a voltage regulating system circuit provides an output voltage proportional to the frequency of the input AC vaoltage.

I he terroresonant circuit includes an output, a saturable core transformer, and a first linear inductor and capacitor tuned to
resonate the third harmonic of the AC voltage from the high-frequency cunverter. The voltage at the output terminal with the
reference voltage, whereby the voltage of the output terminal in order to maintain the predetermined value, a feedback circuit for
controlling the frequency of the AC voltage is provided. As a function of ¢l it ye acceptance of the battery being charged, it is not
described hesrez @ method for controlling the charging current, KLONTZ other ot October 20, 1992 with U.S. Patent No. 5,157,319
discloset u contactless battely charging system includes a primary converter for converting power from a power source to the
high-frequency power. Electrical The vehicle is equipped with a secondary converter for converting the charging power supply a
high frequency power the battery or energy storage device, connected to the battery. The charging system is able to operate at
a frequency range 2 60KkHz, oupplying elecliival gikiygy OF 2 Sighiticant amount. However, the invention is particularly, IL with
respect to a particular structure of the inductive coupler. We have not studied the mechanism of control of the charging current.
US Pat. No. 5,216,402 of CAROSA of June 1, 1993 with discloses another inductive coupler. Inductive coupler of this patent,
and the primary and secondary coil matches, leakage inductance is adapted to very low transformer is formed. Using this
transformer, without contacting the metal and the metal, the power can be transferred and thus it is possible to easily remove
the primary and secondary coil from the transformer. The transformer operates at about 40kHz frequency domain, through
inductive coupler having a volume of about 25.8 cubic inches, and transferring the power of about 6,000 Watts, thereby
producing 230 watts of power density per cubic inch. Inductive coupler in order to recharge its propulsion battery, which
provides an apparatus for weatherproof supplying power to a load such as an electric vehicle. However, we do not mention
here, for control of the charge current. KLONTZ others, also the IEEE in 1049-1054 pages of the publication No. 0-7803-
1993-1 / 94, entitled “active cooling 120KW Kyojikumaki line transformer for rapidly charging the electric vehicle* on paper It has
announced. The purpose of the above theory paper discloses another transformer structure operating at 15-200kHz, it is to
provide a highly efficient transformer having a power deiily in the range of 2hkW kg

Its structure is a coaxial winding transformer. Again, it does not mention about the mechanism of charging current control.
Summary of the invention One aspect of the invention provides a method and apparatus for charging an electric vehicle battery.
In this c:ase, the battery 1C, ic, a current of giealer amps than the capacitance due Ah battery, it can accept an initial charging
current than an amannt, charging ctation for aupplying Lliaging energy 10 tne battery, usually, In a predetemiined voltage, and
in supply frequency in the range of 10-200kHz, it is adapted to supply the charging energy. Charging energy is a primarv side
rannacted 10 tho oharging staliui, Is liausuiltien to the vehicle through the inductive coupler having a secondary side mounted
on the vehicle, towing battery through the rectifier device which is mounted from there to the vehicle It sent in. The method
comprises the following steps. (A) installing the secondary side of the inductive coupler to the vehicle, thereby sending the
charging energy to the vehicle, through the rectifier from which the traction battery, the charging voltage determined by the
transformation characteristic of the sccondary side of the inductive coupler In the Step to send as a direct current. Level of the
charging current, in order to make: appropriate for the battery during charging the charging voltage is based on a predetermined
voltage and supply frequency is supplied to the primary side of the inductive coupler charging energy. (B) in order to perform the
electromagnetic coupling thersbetween, the step of placing the physical spatial relationship of the primary side and the
secondary side of the inductive coupler. And (c) establishing communication means, between the battery and the charging
station, to be able to transfer the data regarding the state of charge of the batlery during charging step. (D) to determine whether
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the charging control module associated with the battery of the vehicle is present, or in a vehicle, within the shortest time as
possible, the maximum to a predetermined charging voltage, at least the battery charge is performed To determine whether the
module for identifying a reference charge cuirent exists, or if the charging module associated with the battery does not exist, in
the shortest time within the extent possible, a predetermined charging voltage, at least the battery If the charging is not present
module identifies the criteria of maximum charging current takes place, for at least monitoring means to measure the value of
terminal voltage of the battery during charging and determining whether the present vehicle, and the vehicle There performing
an inquiry via the communication means.

The method further comprises one of the following steps. (E) if the battery charge control module is installed in the vehicle,
under the control of a battery charging control module, the step of charging the battery by supplying a charging current through
the inductive coupler and rectifier. The supply of the charging current to the battery is stopped in accordance with a signal for
the purpose of battery charging control module is generated. Thereafter. primary and secondary side of the inductive coupler, in
order to disconnect the battery from the charging station, are physically separated from one another. (F) or, if the module
identifics at least the maximum charging current Is installed in a vehicle, the first maximum charging current, the step of
Jianging the baliery by supplying a charging current through the inductive coupler and rectifier. Periodically, the supply of the
charging current is stopped, the supply of the charging current is measured instantaneous resistance free terminal voltage of the
battery during each interval wliich has stopped, and is stored in the charging control module which is installed in the charging
station It is compared with lhat in the reference voltage. The charging current is smaller by reducing the current of the charging
energy supplied to the primary side of the inductive coupler under the control of the charging control module installed in the
charging station. The supply of the charging current to the battery through the inductive coupler and rectifier unit is stopped
according to a signal charge control module which is installed in the charging station is generated. Thereafter, primary and
secondary side of the inductive coupler, in order to disconnect the battery from the charging station, are physically separated
from one another. (G) As still another alternative, if the monitoring means are installed to measure the value of the battery
terminal voltage of the at least during charging of the vehicle, the charging station, at a predetermined voltage, the charging
energy current step lo be set in advance in the predetemiined allowable value of. Similarly, the maximum amount of charging
energy can be supplied to the battery can also be set in advance. Periodically, the supply of the charging current is stopped, the
supply of the charging current is measured instantaneous resistance free terminal voltage of the battery during each interval
which has stopped, and is stored in the charging control module which is installed in the charging station It is compared with that
in the reference voltage. The chiarging current Is smaller by reducing the current of the charging energy supplied to the primary
side of the inductive coupler under the control of the charging control module installed in the charging station.

‘five supply of lie Lharging Lunent Lo tie barery tnrough the inductive coupler and rectifier unit is stopped according to a signal
charge control module which is installed in the charging station is generated. Thereafter, primary and secondary side of the
inductive coupler, in urder to disconiiecl the battery trom the charging station, are physically separated from one another. In step
(e), a signal far controlling the supply ol charging current from the charging station, is provided by communication means. In
cach step of (f) and (g), data indicating the Instantaneous terminal voltage of the battery is exchanged between the battery and
the charging station by the communication means. The secondary side of the inductive coupler is mounted so as standardized
oooltet i inatalled i a vebivle. The sutket, In Oraer to torm a separable core transformer, the primary side of the inductive
coupler is inserted. Moreover, the separable core transformer has a high turns ratio, when compared with the charging voltage
and current being supplied to the battery through a rectifier device that reason is installed in a vehicle, the primary voltage is
high and the primary current is low. BRIEF DESCRIPTION OF THE DRAWINGS The embodiments of the present invention, the
example will be described with reference to the accompanying drawings. Figure 1 is a logic flow chart illustrating inquiry and
various charging plans is performed when charging the electric vehicle from a universal charging station of the present
invention. Figure 2 shows a battery of the vehicle when being charged by the charging station and a single charging station and
a single vehicle at normal operating conditions. Figure 3 is a representative schematic diagram of a multiple vehicle groups
charging station of the present invention. Figure 4 is a representative schematic diagram of a multiple vehicle service stations of
the present invention. FIG. 5 (a). the output is connected to a full wave rectifier, schematically showing the primary and
secondary side of the inductive coupler to one another are physically and electrically close in order to perform the
electromagnetic coupling is there. FIG. 5 (b) is a diagram in Fig. 5 (a) similar bridged rectifier device is used. Detailed
description of a preferred embodiment Refer to Figures 1 to 5. First, referring to FIG. 1, this figure is a representative logic flow
diagram 20 for operation of the charging station of the present invention. 22 is a start, a determination of whether the vehicle is
connected to charging station in 24 is performed. And if connected if at 26, in order to detemiine whether the battery energy
manaygeinenl syslei Is Instalea in & Vehicle, inquity is made to the vehicle.

If answer is no, at 28, to determine whether the mounted charging control module with any other compatible, inquiry is made to
the vehicle. If the answer is no, at 30, at least the minimum time possible to identify the criteria of maximum charging current in
the situation that can charge the battery "personality module” is queried to determine whether the mounted is performed. If the
personality module is not mounted, at 32, a determination as to whether the charging station manually operable perfonned. If
the manual van not be operated. the logic loops back to 24, where in fact the determination of whether the vehicle is connected
to charging station is performed. If the manual operation is selected at 32. the monitoring means for measuring a terminal
voltage of the battery at least during charging must be installed. In either of steps 26 or 28, when the battery-only charging
control module is determined to be equipped, the charging station is started from 34. Operator 36 and 38, actuates the charge
control device charging station as a controlled current source, mounted control device at any moment, to display that have done
all of the decisions about the value of the charging current. For example, there is a start and stop command is issued for each
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second, these commands, if any, also the reference that is set for any moment of the charging current is still protected charging
station is operating normally which is part of the monitoring function to determine whether there. Sooner, Hayakare, at the time
of charging the normal battery, the decision to stop the charging operation at 40 is carried out. The determination of the stop is
made, the charging station to query at 42 to determine whether the vehicle is disconnected. If it is disconnected, the charging
operation at 44 is completed. In 30, if a personality module is determined to be eyuipped, the determination of the start is made
at 46. The maximum current value is read at 48, control is passed to a charging station at 50. 50, the charging station for
charging procedures and methods are described in detail in aforementioned U.S. Pat. No. 5,202,617 and No. 5,204,611. In the
same way as before, the stop command, for cxample, are periodically issued to each per second, at 52, sooner or, Hayakare,
the battery is determined stop of the charging operation since it was fully charged.

Again, in order lu end whether, also disconnected in 44 if the charging operation vehicle is disconnected, charging $tation
makes an inquiry to myself at 42. Finally, If you choose the manual operation at 32, whether the vehicle identification card has
been inserted into the data interface of the charging station at 54 a determination is made. The above vehicle identification card,
the charging station can be set the maximum current. If the vehicle identification card has been inserted, the procedure is
performed at 56. Vehicle Identification card, if not inserted into the data interface in the charging station must be performed to
determine the manual start at 58. if the decision is made, it is necessary to enter the maximum charging current to the register of
the charging station at 60. Step 56 or 60 after the end of the charge control module of the charging station is taken over by the
62. It must be performed a number of decision step again. The first step in that is carried out at 64. Where determination on
whether or whether reached a predetermined value of energy has reached the pre-set value of the total kWh to be supplied to
the battery is performed. If the answe: is yes, charging tunction is stopped immediately, charging station, at 42, in order to
determine whether the vehicle is disconnected, inquire to yourself. If you do not reach the predetermined value or quantity of
energy supplied to the battery, at 66, for example a ballery as of whether reaches a certain terminal voltage, as to whether
reaches any particular target a detennination is made. When you have reached again the charging function is terminated, at 42,
the charging station to inyuire about whether the vehicle is allowed separated in themselves. Finally, if a charging operation is
not terminated by lite query in 64 or 66, as before during, charging control module in the charging station periodically issuing the
stop command. Sooner, Hayakare, the stop command is accepted, at 68, is the end of the determination of the charging
function is performed. From thc above deswipliun, steps 4y, b2 and 68 also, in each case, shows a manual intervention,
whereby it can be seen that the manual stop command is given. Of course, high performance mounted battery charging control
module, or by the charging control module in the charging station, and the amount of data transmitted by a data communication
line, in 40,52,66 or 68, and performs determination of the termination of the charging function It can, thus, when the internal
temiparature of tho battery or intéinal pressure, wWo NigH, 6 the tollowing other criteria are described in more detail in US Patent
No. 5,204,611, it is possible to terminate the charging function it can.

Referring again to FIG. 2, a vehicle 80 is connected to a charging station 82. The vehicle is equipped with a battery 84, it may
be provided with a battery charging control module or Battery Energy Management System 86, or other monitoring device or
module of the above. Vehicle 80, il has been connected to the charging station 82 through the inductive coupler 88. Between
the inductive coupler 88 and the battery 84, the rectifier device 85 is connected. The rectifier, as will be described later, may be
a full-wave rectifier device, it may be a rectifier bridge type. One set of wires or coaxial cable 90 is installed. It is sent to the
inductive coupler 88 through a rectifier 85, and can carry high voltage, the wire or coaxial cable radio frequency charging energy
delivered from there to the battery 84. Data communication means 92 are also installed, but the communication means may be
a wire-only data, or may be a power line carrier device, or optical ficer. Can also be installed with optical couplers and
associated data transfer means, or the low-power inductive couplers can also be installed with associated transfer means. Other
methods, as a data communication line, it is also possible to use a radio frequency transmitter and receiver, which is suitably
installed in a vehicle 80 and power station 82. If necessary, it can be installed suitable wire, cable, optical couplers, or fiber
connectors. Power station 82, it has been connected to the grid connection at the wire 94. This is a local power company
supplies the AG power line. electrical energy from it is supplied. However, such a device operates at a frequency of power
companies typically 50 or 60Hz. The front of the power slation, it Is possible to attach the card slot 98 that communicates with
the manual interface and key pad 96 or the data interface of a puwer station 82,. In either case, it is thus supplied, a register or a
microprocessor associated with a keypad 96 and card slot 98 is used, whereby the setting of maximum charging current, and
manually or inserted card in the card slot 98 It can be set. As already described, the card and the data interface associated with
card slot 98 in which compatible, as the maximum charging current that can be encoded on the card by the unevenness due to
a magnetic stripe, punched holes, or embossed, 4 "Personal Data" can be used an apparatus such as reading.

The amount of current of the supplied energy, kWh, or, it can be installed the other display devices 100 and 102 to display the
price duo to tho national cuneny unll ke $. In IS regard, t 1s considered to set the price of energy according to the time zone,
the charging station, is a good way to Install the utility interface with such appropriate programmable registers on the front of the
charging station 82 It has been. The use of different prices depending on the time zone, electric power companies, all operators
and consumer charging station has benefiled. This is because, since the daytime high power prices, the peak of the energy
consumption during the day, it is because there is a tendency that the use of the charging station is reduced. Perhaps, this is the
price of power supplied to the management of the charging station from the power company In the region, but | think probably
because vary by time zone. In any case, if used to time the charging station is off-peak, reduces the demand for power
companies, the consumer is able to consecrve power price. In additlon, the battery energy management system 86 is mounted
on the vehicle 80, also with this system, suitable for monitoring the battery 84 during charge and / or discharge is disclosed in
US Patent No. 5,206,578 It should be noted that it can be provided with monitoring means. Further, instead of the charge control
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device 86. the personality module to be mounted on a vehicle 80, the battery 84 to the charging station 82, cause Omoikoma as
standard lead / acid battery purposes as if it has a known nominal voltage, and it can be designed to provide a calibrated
dividing device network. Of course, at the same time, the maximum charging current is set by the personality module. Therefore,
it is possible to accommodate a variety of electrochemical systems for the battery 84. Referring to FIG. 3, this figure is a normal
system of delivery vehicle, forkiift trucks, golf carts, and managers that owns a large number of electric vehicles such as rental-
car use. In this system, by distributing a plurality of arbitrary charging energy to one of a plurality of switches or contactors clock
(contactor) 122 which can be connected an electric vehicle 124, the battery of the plurality of vehicles, a single It is charged by
the charging station 120.

Each vehicle 124, including the currently described, its own on-board battery 126, its own on-board charge control device or
battery charging control module 128. Moreover, each vehicle 124 is provided with its own inductive coupler 127 and its own
rectifier 129. Also, if the communication coupler 131 is installed, whereby a unique data to each vehicle 124 is sent to a charging
station 120. Charging station 120, through the rectifier 134 is connected to the distribution grid at 130. Utility interface 132, a
relative local power company, as described above, in order to change the unit price, provides a means of communication with
the charging companies for communicating with the charging station. The charging station 120, charging control module 136,
switching inverter module 138, a user interface 140 and the vehicle interface 142 is installed. The user interface, for example, it
is possible to use the keypad 96 and / or card slot 98 shown in FIG. Vehicle interface 142, data communication link 144,
provides a means to contact the charging station 120 from each of the communication coupler 131. Charger output from the
charging station is performed at 146, the power line including a set of wires or coaxial cables 148 to supply a charging current to
the contactor 122. Here, one of the contactors 122, selectively turned on at some point. However, each of the contactors 122,
having for example, reference numbers 122a, 122b, 122c, asin such 122d, its own unique reference number. Therefore, in a
state of being connected to the power line 148 to all the switches or contactors, it means for selectively turning on any one of the
contactor is used. Switching Inverter modules, a switching inverter module disclosed in co-pending application Serial No. 08 /
275,878 mentioned above of the applicant, it should be noted that it is quite different. In the case of this prior application, the
purpose of the switching inverter module, in order to control the supply of charging energy, it is clear it is to perform the current
control. In addition, the switching inverter in the prior invention, the charging station which receives its input power from the
distribution grid through a power line, can be used to separate the DC power output.

Therefore, It Is possible to supply the DC power more single control, from the distribution grid, any vehicle can be galvanically
isolating that can be connected to the power charging station. However, in the case of the present invention, the purpose of the
swilthing Inverter mivdule Is w provioe nign voitage alternating current having a frequency in the range of 10-200kHz.
Advantageously, the operating frequency that are suitable for most purposes, has been found to be about 60KHz. Therefore,
output from the charging unit output 146, a high voltage, low current, high frequency charging energy. Of course, charging
station 82 In FIG. 2, as described in relation to the similarly charging station 120, it includes a high frequency switching inverter
module. Switches or contactors 122a, decisions about once by one order successively tumed on at a time of 122b, etc., are set
according to any one of several priority protocol. For example, of course, management of the charging station, that is, all the
vehicles that are connected owners and it can either be selected a method which does not set the priority sequence the
switches or contaclors 122a, and 122b and the like, respectively, according to a unique reference number, and it can also be
made lo turn on. On the other hand, the management, namely, the owner, the battery 126 which of the battery or requires more
chaiying energy, or by determining whether to require less charging energy to be charged first it is possible to give priority to
one in the. In that case. the other batteries, the greater or lesser the charging requirements according to the set protocol
(communication protocol), ranking is performed. As another method, it is possible to set the priority protocol which some other
user has decided. Referring again to FIG. 4, this figure illustrates a typical public service station 180. In this case, optionally be
installed a plurality of charging stations or outlets 182, it is possible that in each of the Figure 2 the in much the same way and
also to connect the vehicle 184 using the same apparatus. Each charging station 182 may have a charging station 82
essentially the same appearance and operation to that described at the Fig. Moreover, each vehicle 184, as described at Figure
2 and Figure 3, is provided with its own inductive coupler socket 181 and the rectifier 183.

Each charging station 182 of service station 180, for example, may have a power rating of 150kW. However, a common
controlled rectifier 186 from a single supply the charging power to the charging station 182 may have a rating of 300kW. Of
course, the rectifier device is provided with its own utility interface 188 and its own billing interface 190. Utility interface, provide
a suitable connecting device to the power distribution grid 192 supplied by the local power company. Billing interface 190, to
€ach charging station 182 to charge the data network operated by the issuer of the credit card and debit card and an interface
connection to manage them. At a time at any time, it is possible to connect one or more units of the vehicle 184 to one or magre
units of charging station 182. In that case, also related to the electric vehicle battery, when that absorb the maximum charging
current at one time, the output from the rectifier 186 to be controlled may be greater than its rating. In that case, supervisory
controller 185 can monitor the output of the rectifier device to be controlled, a signal for reducing the output from the charging
station 182 running or from the rectifier device to be controlled. until the output falls below a predetermined allowable maximum
output can be another charging station 182 issues a signal for eliminating a room for entering the line. Similarly, it may be
provided with means for averaging the load, whereby trom the power distribution grid 192, it is possible to reduce energy
requirements by the rectifier 186 to be controlled. For example, it can also be used to can be used to load averaging battery 196
or the load averaging flywheel energy storage device 198. This feature, when the price of energy from the distribution grid is
low, and store energy in time is not the peak hours, at any time when needed in peak times, intended to to support the service
statlon 180 It is. Clearly, the purpose of the charge / discharge control device 194, load averaging battery 196, in time other than
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the beak time zone, is always that to be re-charged to its maximum capacity, Each inductive coupler that is capable of sending
the charging energy from the charging station to the vehicle, it has been described that consists of the primary and secondary *
side. :

Figure 5 (a) and 5 (b), | shows a schematic of a physical and electrical configurations inductive coupled transformer or inductive
coupler are respectively set. As already explained, the difference between the embodiment and the embodiment of Figure 5 (b)
in FIG. 5 (a) is the difference of the rectified method performed by the vehicle. Reference number 200, showing the entire
inductive coupler. The inductive coupler includes a primary winding 210 and secondary winding 212. Turns ratio between the
primary winding 210 and secondary winding 212 is large. Advantageously, the primary 211 and secondary side 213, ferrite
member 214 and the ferrite member 216, socket so as to generate a magnetic flux, also ferrite member 214 at the same time is
formed by the ferrite member 216 and the housing or As received in the outlets 218, as can be installed side by side, it is
physically located. Therefore, physical assembly of the inductive coupler 200 is not it's a different thing to insert the plug into the
electrical outlet. Therefore, it is possible to standardize the physical design of the outlets and plugs, further, the primary side 211
of the inductive coupler for all electrical charging stations, becomes constant ones having the same physical and electrical
properties As such, it can be designed. Therefore, the electrical characteristics of the secondary side 213, as shown in FIGS. 5
(a) and 5 (b), so that it can be applied to each rectifier 217, or 219 and a battery 220 or 222 associated therewith, a special and
it can be designed to. Charge voltage and current acceptance characteristic of battery 220 might significantly different from that
of the battery 222. However, the primary side of the inductive coupler is predetermined, even if the physical and electrical
characteristics are set so as to supply a DC voltage and DC current required to charge the battery 220 or 222, two it is possible
to configure the following side. To charge the single or plurality of electric vehicles, the charging station can be connected to any
electric vehicle, or an electric vehicle is provided with a mounting control device, an electric vehicle which can follow the charge
control device for charging stalion As in that they can be applied to various electric vehicles, have been described apparatus
and method are essentially universal. Charging energy supplied to the vehicle by the charging station, a high-voltage and low
current (of the order of 10-200kHz) high frequencies. The charge energy is a low voltage in the vehicle is converted rectified into
a high-current power.

Without departing from the spirit and scope of the appended claims, it is possible to modify and change the design and
manufacture of the apparatus of the present invention to various,
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CLAIMS JP3547450

1. A method for charging an electric vehicle battery, the battery can accept an initial charging current at a large ampere rate than
the capacity of the battery by Ah, the charging station is in a predetermined voltage and supplies the charged energy to the
battery, and is configured to supply charging energy at the supply frequency with a range of 200kHz of 10kHz, induction
charging energy, and a secondary side to be mounted on the vehicle and the primary side connected to the charging station and
via the coupler, then through a rectifier mounted in the vehicle is supplied to the battery, said method comprising (A) the
secondary side of the inductive coupler installed on the vehicle, supplies the charged energy to the vehicle, as a direct current to
the battery through the rectifier, the primary side of the charging station said inductive coupler based on the predetermined
voltage and the supply frequency of the charging energy supplied to and fed by the charging voltage determined hy the
transformer chaiacleristic of the secondary side ot the inductive coupler, the charging voltage is suitable for the battery beina
charged a step of what was, (B) the primary and secondary sides of said inductive coupler, comprising the steps of: physically
located in a spatial relationship so as to establish a mutual inductive coupling. (C) between the battery and the charging station,
a step of establishing a communication means capable of transferring data concerning the state of charge of the battery to be
charged, (D) whether or not the battery specific charging control module associated with the battery in the vehicle is present, the
personality module to identify Lhe criteria of maximum charging current at least the battery can be charged in the shortest
possible time at the predetermined charging voltage vehicle it is determined whether the present on, if the battery specific
charging module and at least a batlery associated with the battery is not present personality module which identifies the criteria
of maximum charging current that can be charged in the shortest possible time at the predetermined charge voltage, and a step
of querying the vehicle via the communication means so that the monitoring means for measuring the value of the terminal
voltage of the battery to be charged and to determine whether the present at least in the vehicle, Said method further comprises
(E) a battery wnen the specific charging control module is present in said vehicle, said battery by supplying a charging current
under control of said battery specific charging control module and said inductive coupler through the said rectifier device The
charges, liiz ballery according to the instructions of the signal emitted by specific charging control module stops the supply of
charging current to the battery, then the inductive coupler an the primary side and to physically remove the secondary side or
Step sever the r.onnection between the charging station aind the battery, or,

(F) when at least the maximum charge personality module current identifying are present in the vehicle, the battery by through
with said inductive coupler and said rectifier, first, to supply the charging current at the maximum charging current is charged,
and then discontinue the supply of periodic charging current determines the instantaneous resistance free terminal voltage of
said battery during each interval n which the supply of the charging current is discontinued, the instantaneous resistance free
terminal voltage, and the compared to a reference voltage stored in the charge control module present in the charging station,
the charging energy supplied to the primary side of the inductive coupler under the control of the charging control module
present in said charging station and reducing the charging current by reducing the current, the supply of charging current to the
battery thirough Uie said retier device @il uie Inauctive coupler 16 stopped according to a signal emitted by said charge control
module present in said charging station , then the inductive coupler of the primary and secondary sides and to physically
remove by either sleps sever the connection between the charging station and the battery, or (G) if monitoring means for
measuring the value of llie lerminal voltage of the battery to be charged is at least present in the vehicle is to preset the
charging station to a predetermined allowable value of the charging energy current of the predetermined voltage and by pre-set
maximum value of charging energy to be permitted to supply to the battery and the moment the battery during each interval in
which the supply of charging current to cancel the supply of charging current periodically been canceled The resistance free
terminal voltage to determine, the instantaneous resistance free terminal voltage, as compared to a reference voltage stored in
the charge control module present in said charging station under the control of said charge control module present in said
charging station and reducing the charging current by reducing the charging energy current supplied to the primary side of the
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inductive coupler, or is in accordance with the signal emitted by said charge control module present in said charging station, and
charging energy when the maximum amount of the preset for is supplied to the battery, the supply of charging current to the
battery through said inductive coupler and said rectifier device stops, the primary side of then the inductive coupler Once
includes a secondary side by physically removing one step of which sever the connection between the charging station and the
battery, In stcp (e), a signal for controlling the supply of charging current from the charging station is supplied via the
communication means, in each of the steps (f) and (g), data indicating the instantaneous terminal voltage of said battery is said
How to be transported to and from the charging station and the battery via the communication means.

2

2. The method of claim 1, wherein the secondary side of the inductive coupler, and is mounted on the vehicle to provide a
socket having a selected size, said primary side of said inductive coupler is inserted therein a method of forming a core
transformer separablc Tc.

3.

3. A method according to claim 2, wherein a separalile core transformer has a high turns ratio, is the primary-side voltage and
thereby compared with the charging voltage and current supplied to the battery through the rectifier device higher wherein said
primary current is low.

4,

4, The method of elaim 1, wheirein (e Lunnmunivgllun tmeans, a 0eaicated data wires, power line carrier devices, optical fibers,
optical couplers and associated data transfer means, inductive couplers and associated transfer means, radio frequency
transmitten and receiver method selected trom the group consisting of.

Five. Manual The method ot claim 1, the steps of step (g) of presetting the charge station to a predetermined allowable value of
lhe charging energy current of thc predetermined voltage, a number in number register which is arranged on the charging
station in or it is set, or is accomplished by either Inserting the data through placement data interface in the charging station to
Lhe number reglster, wherein the data interface is a compatible, magnetic stripe, by a punch hole, a method capable of reading a
card with the allewable value of the cncoded current by one of thie protrusions and depressions by embossing with relief.

6. The method of claim 1, the steps of step (g) to preset the maximum amount of charging energy supplied to the battery, by
selcctively setting a meter, the amount of energy delivered to the battery one of or determining, or to determine the monetary
amount of energy supplied to the battery, when either the energy of a predetermined amount is supplied or predetemined
energy monetary amounts and were either fed faster when it occurs, it is achieved by so as to terminate the supply of charging
cnergy of the predeteriined voltage, the method monetary bid of energy that can be changed by the time of day that the
charging energy flows to said battery.

7.

7. The method of claim 1, each having a unique destination, the charging energy each has one inductive coupler of the
corresponding plurality of switches or contactors connected lo the primary side of any corresponding The dispensed, charged by
charging one the connected of the plurality of vehicle battery by closing only one of said plurality of switches or contactors at any
of a certain time from a plurality of vehicle batteries are one of the charging stations How to be.

8.

8. A method according to claim 7, decision on the order to close sequentially temporarily the switches or contactors is, (a)
withoul establishing a priority, either closing the switch or contactor in the order relating to specific destinations its
corresponding, (b) lhe corresponding switch or the corresponding battery connected is through the corresponding primary side
of the inductive coupler corresponding to the contactor is first charged with any order of the maximum charge amount of energy
or the minimum charge amount of energy required and it is, or subsequently establish a priority as to whether being charged in
tho ordor of eharge reguesl, fitsl ur seleciively specity a panefy to be charged, by one of the following priority protocols for the
determination of (c) User method performed.

9.
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9. The method of claim 1, when the data indicating the instantaneous terminal voltage of at least the battery is periodically
transferred through the communication means, such communication is not performed within a predetermined period, charging of
the inductive coupler How signal to stop the energy supply is outgoing, the flow of the charging energy to the battery is stopped.

10.

10. A charging station for charging the electric vehicle battery, the battery is able to accept the initial charging current at a large
ampere rate than the capacity of the battery by Ah, the charging station is at a predetermined voltage and, 200kHz from 10kHz
is configured to supply charging energy supply frequency with the ranging on the primary side of the inductive coupler, the
inductive coupling to be mountcd with the connected rectifier between said secondary side of said inductive coupler Battery is
the battery is installed in a vehicle having a secondary side of the vessel, the predetermined voltage so that the predetermined
voltage when the charging curvent is supplied to the battery, to be supplied to the primary side of the inductive coupler and on
the basis of thc supply frequency are determined by the transformatlon charactenstic of said secondary side of said inductive
coupler, thereby lu whal Lhe charging voltage, suitable tor the battery being charged, the charging station, At the predetermined
voltage, and means for supplying energy to the primary side of the inductive coupler in the supply frequency, Between the
charging station and the battery, and a communicalion means capable of transfernng data concerning the state of charge of the
bottery to be charyed, Tlnuuygh Ui cunmunicauon means, pérsonality module vehicle battery specific charging control module
associated with the battery to identify the criteria of maximum charging current that can be charged in the shortest possible time
whether or not present in the vehicle, or the battery is at the predetermined charging voltage it is determined whether or not
present in, or when a personality module which identifies the criteria of maximum charging current that the battery specific
charging module and battery can be charged in the shortest possible time at the predetermined charging voltage associated
with the battery is not present includes means for contacting said vehicle so that the monitoring means for measuring the value
of the terminal vullage uf Uie Lallely belng cnargea 15 determined whether or not present in at least a vehicle, If the battery
specific charging control module is present In the vehicle, the charging energy under the control of a battery specific charging
control module in the vehicle is supplied to the inductive coupler, and by supplying to the battery through the rectifier device It
means for charging said battery. and means for stopping the supply of charging energy to said inductive coupler in accordance
with the instructions of the signal transmitted by said battery specific charging control module, If the personality module which at
least identifics the maximum charging cuirenl is present In the vehicle, supplies the charged energy at the beginning maximum
charging current to the inductive coupler, and means for supplying to said battery through said rectifier, and the charge current
supply pcriodically discontinued, and the presence and means for measunng the instantaneous resistance free terminal voltage
of each period in the battery supply of the charging current is discontinued, the instantaneous resistance free terminal voltage to
the charging station It means for comparing the stored reference voltage to the charging control module that, the charging
energy supplied to the primary side of the inductive coupler under the control of the charging control module present in said
charging station and means for reducing the charging current by reducing the current according to a signal emitted by said
Wiaige wunliul module present In $atd charging station, the charging of the battery via the said inductive coupler and said
rectifier device It means for stopping the supply of current,

If the monitoring means for measuring the value of the terminal voltage of the battery being charged to be present at least in the
vehicle, means for presetting the charging station to supply a current of a predetermined allowable value of the charging energy
at said predetermined voltage If, means for presetting the maximum amount of charging energy supplied to the battery is
permitted, and means for stopping the supply of the charging current periodically, each supply of the charging current is
discontinued During the period. a means for measuring the instantaneous resistance free terminal voltage of said battery, and
means for comparing the reference voltage stored in the charge control module present the instantaneous resistance free
terminal voltage to the charging station, the and means for reducing the charging current by reducing the charging energy
current supplied to the primary side of the inductive coupler under the control of the charging control module is present in the
charging station, the charging station When the numerical value of the previously set or charge the energy in accordance with a
signal emitted by said charge control module present in is supplied to the battery, the charging current to the battery through the
said rectifier device and the inductive coupler includes the supply of the means for stopping, The signal for controlling the supply
of charging energy from said charging station under the control of the battery specific charging control module in the vehicle is
supplied via the communication means, data indicating the instantaneous terminal voltage of said battery and said battery
charging station to be transferred through said communication means between said charging control module in the charging
station.

1,

11. The apparalus of claim 10, wherein the secondary side of the inductive coupler, and is mounted on the vehicle to provide a
socket having a selected size, said primary side of said inductive coupler is inserted therein apparatus for forming a core
transformer separable T&.

12,
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12. The apparatus according to claim 11, wherein it has a separable core transformer has a high turns ratio, and thereby to !
compare the charging voltage and current supplied to the battery through the rectifier, the primary voltage The primary current is {
low unit high.

13.

13. The apparatus of claim 10, wherein the communication means includes a dedicated data wires, and the power line carrier
devices, optical fibers, and optical couplers and associated data transfer means, and the inductive coupler and related transfer l
means, radio frequency unit selected from the group consisting of a transmitter and receiver. I

14.

14, The appendlus uf tlalin 1Y, 8in¢é the said means for setting in advance the charging station to a predetermined allowable
value of current of said charging energy at said predetermined voltage, sets the number to number register of the charging
station manually means, and a said data interface of said charging station for inserting data through the data interface to the
number register, said data interface, a compatible, magnetic stiipe, and the holes by punching, by relief The depressions, device .‘
hwving means capablo ot reading & cand wilh lhe alluwdble vaue or the encoded current by one of the projections by
embossing.

15.

15, the apparatus of claim 10, wherein the means for presetting the maximum amount of charging energy supplied to the
hattery, datarmining tho amount of encrgy supplied W e bauery ano supplied to the battery a meter having means for
determining the monetary valuc of energy at a predetennined voltage when the generated earlier or at the time of whether or not
a predetermined amount of energy is supplied, or the predetermined energy of the monetary amount is supplied and means for
terminating the supply of charging energy unit monetary value unit cost of energy can be changed by the time of day that the
charging energy flows to said battery.

16.

16. The apparatus of claim 10, connecting means for a plurality of vehicle batteries are charged from a single charqing station,
each having a unigue destination, to the corresponding primary side of the inductive coupler, each corresponding been
comprises mcans for distributing the charge energy plurality of any one of the switches or contactors, wherein the device is one
of said plurality of switches and said plurality of vehicle battery connected to a single contactor further comprising apparatus
ma:ang ic co, only aclectively Llused fur une uf sald plurality of switches or contactors at any one time for charging a.

17.

17. The apparatus of claim 16, said switch or order to close sequentially temporarily contactor, means for closing the order
regarding specific destination to which the corresponding: (a) the switch or contactor, to the corresponding (b) Switch or battery
corresponding is connected through a primary side of the inductive coupler corresponding corresponding to the contactor,
charging in the order in which to request a first one of the charging energy of the maximum amount or minimum amount of
charging energy to be charged the difference is, and if means for establishing a priority as to whether, and (c) the user initially to
selectively specify a battery to be charged according to the determined priorities protocols are charged in order of subsequent
charging requests device that is determined by one of the means,

18. The apparatus of claim 10, at least means for transporting the instantaneous data indicating the terminal voltages of the
battery peiiodically, the means and the predetermined time period for monitoring the transfer of data through the communication
means via said communication means transferring data through said communication means to determine whether or not occur,
whereby, when sald monitoring means does not detect the transfer of data through the communication unit within said
predetermined period, to said inductive coupler further comprising devices and means for transmitting a signal to stop the supply
nf the charging enorgy.
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