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108.  (new) The inductive power transfer pad as claimed in claim 97, wherein the means for

shielding against said magnetic flux comprises at least one side wall about the pad.

109. (new) The inductive power transfer pad as claimed in claim 108 wherein the side wall is

substantially perpendicular to the second plane.

110. (new) The inductive power transfer pad as claimed in claim 97, wherein the means for

channeling said magnetic flux comprises one or more pieces of ferromagnetic material.

111.  (new) The inductive power transfer pad of claim 97 wherein a magnetic dipole produced
by said flux generating means is generally perpendicular to said plane of said means for channeling

said magnetic flux.

112.  (new) The inductive power transfer pad of claim 97 wherein said means for shielding

against magnetic flux is formed of metal.

113. (new) The inductive power transfer pad of claim 112 wherein the metal comprises

aluminium.

114.  (new) The inductive power transfer pad of claim 97 wherein the means for shielding
against magnetic flux further comprises a backplate and a metal strip, the metal strip defining a

barrier, wherein said backplate and said metal strip are arranged to control said magnetic flux.

115. (new) An inductive power transfer system comprising two inductive power transfer pads
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asclaimed in claim 97, wherein the two inductive power transfer pads are used in combination, one

of the pads being used as a pickup pad and the other pad as a charging pad.
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REMARKS

Claims 72, 74 and 76-82 have been amended, claims 84-92 have been canceled and claims
93-115 have been added. Claims 72-83 and 93-115 are in the case, with claims 72 and 97 being in
independent form. No new matier has been added.

In response to the Restriction Requirement dated April 12, 2012, Applicants hereby elect to
continue prosecution of Group I, claims 72-83. In addition, it is respectfully submitted that new
claims 93-115 also correspond to the elected group and accordingly should also be examined on
the merits.

The Office is hereby authorized to charge any additional fees which may be required in
connection with this amendment and to credit any overpayment to our Deposit Account No.
50-5504.

If petition for an extension of time is required to make this response timely, this paper
should be considered to be such a petition, and the Commissioner is authorized to charge the
requisite fees to our Deposit Account No. 50-5504.

If a telephone interview could advance the prosecution of this application, the Examiner is
respectfully requested to call the undersigned attorney.

Entry of this amendment and allowance of this application are respectfully requested.

Respectfully submitted,

RICHARD FAAWORSKI

Reg. No. 33,515

Attorney for Applicant

The Law Office of Richard F. Jaworski, PC
Tel.: (631) 659-3608
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application of : John Talbot BOYS et al.

Serial No. : 12/451,436 Examiner: Edward H. Tso
Date F.iled g January 13, 2010 GAU: 2859

For : MULTI POWER SOURCED ELECTRIC VEHICLE

273 Walt Whitman Road, Suite 327
Huntington Station, New York 11746
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

PETITION FOR EXTENSION OF TIME

Sir:

It is respectfully requested that the time for responding to the Restriction Requirement
dated April 12, 2012 be extended by one month (i.e., from May 12, 2012 to June 12, 2012).

The $150.00 statutory extension fee for filing a response within the first month pursuant to
1.136(a) by other than a small entity may be charged as indicated on the enclosed Credit Card
Payment Form.

The Office is hereby authorized to charge any additional fees which may be required in
connection with this paper and to credit any overpayment to our Deposit Account No. 50-5504.

Respectfully submitted,

A LA

7F
I hereby certify that this paper is being RICHARD F. JAWORSKI
deposited this date with the U.S. Postal Registration No. 33,515

Service as first class mail addressed to:

Commissioner for Patepts, P.O. Box 1450, Attorney for App licant

The Law Office of

Al#andpia, VA 22345- 450
ne 12,2012 Richard F. Jaworski, P.C.
Richard F. Jdworski Date Tel.: (631) 659-3608
| Reg. No. 33,515 86/14/2012 HVUONG! ©@8BBBB37 12451436
81 ¥C:1251 156.88 OP
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW. \lSP[O gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO.
12/451,436 01/13/2010 John Talbot Boys 6081/81072 4685
14443 7590 12/11/2012 I -
. - . EXAMINER
The Law Office of Richard F. Jaworski, PC
273 Walt Whitman Road NGUYEN, TUYEN T
Suite 327 ARTUNIT PAPER NUMBER
Huntington Station, NY 11746-4149 | I
2832
| MAILDATE l DELIVERY MODE
12/11/2012 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
12/451,436 BOYS ET AL.

Office Action Summary Examiner ArtUnit
TUYEN NGUYEN 2832

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- |f NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).
Status

1)X] Responsive to communication(s) filed on 14 June 2012.
2a)[C] This action is FINAL. 2b)[X] This action is non-final.
3)J An election was made by the applicant in response to a restriction requirement set forth during the interview on
; the restriction requirement and election have been incorporated into this action.
4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims
5[ Claim(s) 72-83 and 93-115 is/are pending in the application.

5a) Of the above claim(s) _____is/are withdrawn from consideration.
6)[] Claim(s) _____is/are allowed.
7)X Claim(s) 72-83 93-115 is/are rejected.
8)[] Claim(s) ____is/are objected to.
9)[] Claim(s) ____ are subject to restriction and/or election requirement.

Application Papers

10)[]] The specification is objected to by the Examiner.
11)[J The drawing(s) filed on _____is/are: a)[_] accepted or b)[] objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
12)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

13)[X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)XJ Al b)[] Some * ¢)[] None of:
1.[X] Certified copies of the priority documents have been received.
2.[J Certified copies of the priority documents have been received in Application No. ____
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) E Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)

2) [] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. _____

3) [X] Information Disclosure Statement(s) (PTO/SB/08) 5) [ Notice of Informal Patent Application

Paper No(s)/Mail Date 11/10/09, 7/22/11 & 7/26/11. 6) D Other:
U.S. Patentand Trademark Office
PTOL-326 (Rev. 03-11) Office Action Summary Part of Paper No./Mail Date 20120925
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DETAILED ACTION
Claim Rejections - 35 USC § 102
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the

basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or
on sale in this country, more than one year prior to the date of application for patent in the United States.

Claims 72, 97 are rejected under 35 U.S.C. 102(b) as being anticipated by Beart et al
[WO 2005/024865 A2.]

Beart et al. discloses an inductive device comprising:

- a support backplate [200];

- a flux generating unit [coils 50] provided on the support backplate; and

- a flux shield [70] made of electrically conductive material.

Claim Rejections - 35 USC § 103
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are
such that the subject matter as a whole would have been obvious at the time the invention was made to a person
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the
manner in which the invention was made.

Claims 73-83, 92-96 and 98-115 are rejected under 35 U.S.C. 103(a) as being
unpatentable over Beart et al. in view of Boys et al. [US 5,528,113.]
Regarding claims 72-83, Beart et al. discloses the instant claimed invention except for the

specific arrangement of the coil/winding relative to the ferromagnetic slabs.
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The specific arrangement of the coil/winding relative to the ferromagnetic slabs would
have been an obvious design consideration for the purpose of facilitating magnetic flux/field
characteristics.

Regarding claims 92-96, Beart et al. discloses the instant claimed invention except for the
specific material use for the backplate.

The specific metal use for the backplate would have been an obvious design
consideration based on the intended application and/or environments uses.

Regarding claims 98-115, Beart et al. discloses the instant claimed invention except for
the specific use of the inductive device.

Boys et al. discloses the use of inductive device in charging system.

It would have been obvious to one having ordinary skilled in the art at the time the
invention was made to use the inductive of Beart et al. in a charging system, as suggested by
Boys et al., for the purpose of providing induction for the charging system.

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to TUYEN NGUYEN whose telephone number is (571)272-1996.
The examiner can normally be reached on M-F 8:30-5:00.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, ELVIN ENAD can be reached on 571-272-1990. The fax phone number for the

organization where this application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would
like assistance from a USPTO Customer Service Representative or access to the automated

information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/TUYEN T NGUYEN/
Primary Examiner, Art Unit 2832
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Dkt. 1172/69068 ; 1(:\1/

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

fpplication of : John Talbot BOYS et al.

Serial No. : 12/451,436 Examiner: Tuyen T. Nguyen
Date Filed : January 13,2010 GAU: 2832

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

SECOND SUPPLEMENTAL 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 c;f U.S. Patents listed herein need
not be provided.

It is respectfully requested that the information cited in annexed Form 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 is being deposited this date with the U.S.
Postal Service as first class mail addressed tothe Commissioner for Patents,

P.O. Box 1450, Alexagdria, VA#223 13-1450
%M A‘ﬂf’/ ))[20/3

Richard F. Jaworski " Date
Reg. No. 33,515
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The documents submitted herewith were cited in an Office Action issued by a foreign
office in connection with a corresponding foreign application. “Teaching Reference 3” (JP-
T2007-505480) cited in the foreign Office Action is identified as being a translation of “the first
document cited in the search report” (e.g., W0-2005/024865) which is already of record (see
English Translation of Notice of Reasons for Rejection.)

Document AA (U.S. Patent 5,469,036) is an English language equivalent of Document
AQ (JP6-277358).

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
identifying fields of search and in making as full 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.FR. §1.56(b).

This Information Disclosure Statement is being submitted after issuance of a non-final
office action on the merits and prior to the mailing date of a final action, a notice of allowance or
an action that otherwise closes prosecution and is accompanied by the required statement below.

It is respectfully submitted that each item of information contained in this information
disclosure statement was first cited in a communication from a foreign patent office in a
counterpart foreign application not more than three months prior to the filing of the information

disclosure statement.
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It is believed that no fee is required for consideration of the present Information
Disclosure Statement. However, if a fee is deemed to be required, the Office is authorized to
charge any fees to Deposit Account 50-5504.

Early and favorable consideration of the case is respectfully requested.

Respectfully submitted,

RICHARD F. JAWORSK

Registration No. 33,515

Attorney for Applicant

Customer No. 14443

The Law Office of Richard F. Jaworski, PC
Tel. (631) 659-3608
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(54) FEED DEVICE FOR ELECTRICAL DRIVE MEANS ON MOVABLE
BODY

(57)Abstract: e
PURPOSE: To provide a feed device for an o
electrical drive means on a movable body,
capable of properly feeding power without
any adverse effect due to oxidation.
CONSTITUTION: A movable body 9 laid on
the placement surface of a travel board 8 is
fitted with a motor for driving the body 9 to
travel along the placement surface. Also, a
primary coil is laid under the placement
surface, while secondary coils 52c and 55 i
for receiving power from the primary coil
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NONCONTACT POWER UNIT
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(NAKANISHI TAKAHIRO, ; HIGASHIDE TAKASHI, ; ONO MAKOTO)
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Application JP20010026421 20010202

number:

Priority number JP20010026421 20010202
(s):

Abstract of JP2002231545 (A)

Ny e

PROBLEM TO BE SOLVED: To provide a
noncontact power unit in which primary and
secondary coils are magnetically coupled
with each other in a satisfactory state.
SOLUTION: In this noncontact power unit
composed of the primary and secondary
coils 1 and 3, an annular conductor 2 is
provided on the outer periphery of the
primary coil 1.

2
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PRIMARY SIDE CORE OF TRANSFORMER FOR CONTACTLESS ENERGY
TRANSMISSOIN SYSTEM

Inventor(s): SAITO MASARU; HIRACHI KATSUYA; MAEJIMA YASUSHI +
(SAITO MASARU, ; HIRACHI KATSUYA, ; MAEJIMA YASUSHI)

Applicant(s): KAJIO PAGING RES LAB KK; TABUCHI DENKI KK +
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Classification: - international: A61N1/378; H02J17/00; H02J7/00; (IPC1-
7): A61N1/378
- cooperative:

Application JP19950070904 19950303
number:

Priority number JP19950070904 19950303
(s):

Abstract of JP8238326 (A)

{A}
PURPOSE: To make it possible to suppress lf» l{i
raising in the temp. of a transformer to be 7 z T e i
used for percutaneous charging system for  &- \\ﬁ?{;}’/’/ 1)
a pace maker and to improve the efficiency N S
of a charging system by preventing the 15 13
overcurrent of a primary side core of this
transformer. CONSTITUTION: The surface o

facing the secondary core of a
circumferential outer leg 14 of the primary
side core 16 is provided with an expanded
width part 15 expanded in an inner
circumferential direction. This expanded
width part 15 is radially provided with many
slits 21 from its center. The eddy current of
the expanded width part 15 is prevented by
these slits 21, by which the efficiency of the
system is improved and heat generation is
suppressed.

Lastupdated: 19.12.2012 Worldwide
Database 58.4;92p
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Dkt. 1172/69068

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application of : John Talbot BOYS et al.

Serial No. : 12/451,436 Examiner: Tuyen T. Nguyen
Date Filed : January 13, 2010 GAU: 2832

For : MULTI POWER SOURCED ELECTRIC VEHICLE

273 Walt Whitman Road, Suite 327
Huntington Station, New York 11746

Commissioner for Patents
P.0O.Box 1450
Alexandria, VA 22313-1450

AMENDMENT

Sir:
In response to the Office Action dated December 11, 2012, please amend the

above-identified application as follows:

Amendments to the claims are reflected in the listing of claims which begin on page 2 of
this paper.

Remarks begin on page 9 of this paper.

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

1450, Alexandria, VA 22313-]450
: June 1, 2077
Richard F. JTaworsi 7 Date

Reg. No. 33,515
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Amendments to the Claims:

This listing of claims will replace all prior versions, and listings, of claims in the application:

Listing of Claims:

Claims 1-71 (previously canceled)
72.  (currently amended) An inductive power transfer pad comprising:

one or more ferromagnetic slabs in a first layer;

a coil having at least one turn of a conductor, the coil being arranged in a second layer plane
substantially parallel to that of said ferromagnetic slabs; and

a shield member comprising a backplate defining a third layer seeond-plane-substantially
parallel-to-that-ef said-ferromagnetie-slabs, said backplate arranged to control said magnetic field

generated by said coil.

73.  (previously presented) The inductive power transfer pad as claimed in claim 72, wherein
each ferromagnetic slab is arranged such that its length extends radially from a common point but

spaced apart therefrom.

74.  (previously amended) The inductive power transfer pad as claimed in claim 73, wherein the
coil is positioned to wind around the common point such that it passes each slab at approximately

a center of the length of each slab.

75.  (previously presented) The inductive power transfer pad as claimed in claim 72, wherein:
a subset of the ferromagnetic slabs extend radially from a common point but are spaced
Momentum Dynamics Corporation
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apart therefrom,;

a further subset of the ferromagnetic slabs extend radially from a different common point
but are spaced apart therefrom;

a still further subset of the ferromagnetic slabs are aligned perpendicularly to the direction
of an imaginary straight line connecting the said common points, whereby the still further subset
of ferromagnetic slabs are positioned equidistantly from the imaginary line but spaced equally

along its length and equally on each side of the imaginary line.

76. (previously amended) The inductive power transfer pad as claimed in claim 72, wherein

the backplate is substantially rigid.

71. (previously amended) The inductive power transfer pad as claimed in claim 72, wherein
the plane of the or each of the ferromagnetic slabs is located between the second plane and the

plane of the coil.

78. (previously amended) The inductive power transfer pad as claimed in claim 72, wherein
each ferromagnetic slab is spaced apart from the backplate by a thermally conductive and

mechanically insulating material.

79. (previously amended) The inductive power transfer pad as claimed in claim 72, wherein
the backplate is formed from a material which substantially inhibits the passage of magnetic flux

therethrough.

Momentum Dynamics Corporation
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80.  (previously amended) The inductive power transfer pad as claimed in claim 72, wherein

the shield member forms a side wall around the pad.

81.  (previously amended) The inductive power transfer pad as claimed in claim 80, wherein

the side wall extends from the backplate and is integrally formed therewith.

82.  (previously amended) The inductive power transfer pad as claimed in claim 72, wherein

the one or more ferromagnetic slabs comprise ferrite.

83.  (previously presented) An inductive power transfer system comprising two inductive
power transfer pads as claimed in claim 72, wherein the two inductive power transfer pads are used

in combination, one of the pads being used as a pickup pad and the other pad as a charging pad.

Claims 84 — 92 (previously canceled).

93.  (previously presented) The inductive power transfer pad of claim 72, wherein a magnetic
dipole produced by said coil is generally perpendicular to said plane defined by said ferromagnetic

slabs.

94.  (previously presented) The inductive power transfer pad of claim 72, wherein said

backplate is formed of metal.

95.  (previously presented) The inductive power transfer pad of claim 94, wherein said

backplate is formed of aluminum.
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96.  (previously presented) The inductive power transfer pad of claim 72, wherein said shield
member further comprises a metal strip defining a barrier, wherein said backplate and said metal

strip are arranged to control said magnetic field generated by said coil.

97.  (presently amended) An inductive power transfer pad comprising:

means for generating a magnetic fhax field in a first layer;

means for ehanneling controlling said magnetic fhax field, said means for generating said

magnetic fhax field arranged in a plare second layer substantially parallel to that of said means for

channeling controlling said magnetic flux field; and

means for shielding against said magnetic fiux field, said means for shielding further

defining a seeond-plane-substantialy-paralel-to-that of said- meansfor-channelng third layer and

arranged to control said magnetic field generated by said means for generating said magnetic flax
field

98.  (presently amended) The inductive power transfer pad as claimed in claim 97, wherein said
means for channeling said magnetic fhax field comprises a plurality of magnetically permeable

members.

99.  (previously presented) The inductive power transfer pad as claimed in claim 98 wherein
each magnetically permeable member is arranged such that it extends radially from a common

point.
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100. (presently amended) The inductive power transfer pad as claimed in claim 97, wherein the
means for generating a magnetic flux field is positioned adjacent to one side of the means for

channeling said magnetic flax field.

101.  (presently amended) The inductive power transfer pad as claimed in claim 100 wherein

said second plane is located on the other side of the means for channeling said magnetic flux field.

102. (presently amended) The inductive power transfer pad as claimed in claim 97, wherein the

means for shielding against said magnetic flux field is substantially rigid.

103.  (presently amended) The inductive power transfer pad as claimed in claim 97, wherein the
plane of the means for channeling said magnetic flax field is located between the second plane and

the plane of the means for generating said magnetic flux field.

104. (presently amended) The inductive power transfer pad as claimed in claim 97, wherein a
thermally conductive means is provided between the means for channeling said magnetic fhx field

and the means for shielding against said magnetic fhax field.

105. (presently amended) The inductive power transfer pad as claimed in claim 97 wherein a
mechanically insulating means is provided between the means for channeling said magnetic fiax

field and the means for shielding against said magnetic flux field.

106. (previously presented) The inductive power transfer pad as claimed in claim 105 wherein

the mechanically insulating means comprises a thermally conductive means.
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107.  (presently amended) The inductive power transfer pad as claimed in claim 97, wherein the
means for shielding against said magnetic flux field comprises a material which substantially

inhibits the passage of magnetic flux field therethrough.

108. (presently amended) The inductive power transfer pad as claimed in claim 97, wherein the

means for shielding against said magnetic fkax field comprises at least one side wall about the pad.

109. (previously presented) The inductive power transfer pad as claimed in claim 108 wherein

the side wall is substantially perpendicular to the second plane.

110. (presently amended) The inductive power transfer pad as claimed in claim 97, wherein the
means for channeling said magnetic flux field comprises one or more pieces of ferromagnetic

material.

111.  (presently amended) The inductive power transfer pad of claim 97 wherein a magnetic
dipole produced by said flux field generating means is generally perpendicular to said plane of said

means for channeling said magnetic flux field.

112.  (presently amended) The inductive power transfer pad of claim 97 wherein said means for

shielding against magnetic flux field is formed of metal.

113.  (previously presented) The inductive power transfer pad of claim 112 wherein the metal
comprises aluminium.
Momentum Dynamics Corporation
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114.  (presently amended) The inductive power transfer pad of claim 97 wherein the means for
shielding against magnetic fhx field further comprises a backplate and a metal strip, the metal strip
defining a barrier, wherein said backplate and said metal strip are arranged to control said magnetic
fhax field.

115.  (previously presented) An inductive power transfer system comprising two inductive
power transfer pads as claimed in claim 97, wherein the two inductive power transfer pads are used

in combination, one of the pads being used as a pickup pad and the other pad as a charging pad.
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REMARKS

The application has been reviewed in light of the Office Action dated December 11, 2012.
Claims 72, 97, 98, 100-105, 107, 108, 110-112 and 114 have been amended. Claims 72-83 and
93-115 are in the case, with claims 72 and 97 being in independent form. No new matter has been
added.

Claims 72 and 97 were rejected under 35 U.S.C. §102(b) as allegedly anticipated by WO
2005/024865 to Beart et al. Claims 73-83, 93-96 and 98-115 were rejected under 35 U.S.C. §103(a)
as allegedly obvious from Beart et al. in view of U.S. Patent 5,528,113 to Boys et al. Applicants
have carefully considered the Examiner’s comments and the cited art, and respectfully submit
independent claims 72 and 97 are patentably distinct from the cited art for at least the following
reasons.

Independent claim 72 relates to an inductive power transfer pad comprising one or more
ferromagnetic slabs in a first layer, a coil having at least one turn of a conductor, the coil being
arranged in a second layer substantially parallel to that of the ferromagnetic slabs and a shield
member comprising a backplate defining a third layer, the backplate arranged to control the
magnetic field generated by the coil.

According to an embodiment of the present disclosure an inductive power transfer pad has
ferromagnetic slabs and coil in respective parallel layers together with a controlling shield. This
arrangement provides salient benefits including, for example, providing efficient power transfer
properties suitable for use in charging an electric car or the like. Embodiments of the present
disclosure provide a controlled, directed or more focused magnetic flux pattern with results in
reduced splaying of the magnetic flux parallel to the pad. This not only improves inductive

coupling for example for more efficient charging of an electric car, but additionally reduces the

Momentum Dynamics Corporation
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chance that any undesired objects will be subjected to the induced fields during use. Leakage of
magnetic flux to such objects can cause damage, for example causing nearby wheel bearings to
erode. Of course, the claims are not limited to the disclosed embodiments.

Beart et al., as understood by Applicants, relates to an inductive power transfer unit having
flux shields. As shown in Fig. 1 of Beart et al., a flux generating unit 50 includes perpendicular
coils 10 shaped into a flat solenoid wound around a former 20 in the form of a thin sheet of
magnetic material. As understood by Applicants, the arrangement disclosed by Beart et al. results
in a wide horizontal magnetic flux pattern which is intended to allow for some variation in the
positioning of the inductive power transfer unit and a secondary device requiring charging. As
such, Beart et al. is primarily concerned with achieving a wide magnetic flux pattern suitable for
these aims.

In contrast, Applicants’ presently claimed multi-layer structure results in a device aimed at
avoiding such a wide pattern. Applicants find no teaching or suggestion in Beart et al. of such a
multi-layer structure. In particular, Applicants find no teaching or suggestion in Beart et al. of an
inductive power transfer pad comprising one or more ferromagnetic slabs in a first layer, a coil
having at least one turn of a conductor, the coil being arranged in a second layer substantially
parallel to that of the ferromagnetic slabs and a shield member comprising a backplate defining a
third layer, the backplate arranged to control the magnetic field generated by the coil, as recited in
independent claim 72.

In addition, Applicants find no teaching or suggestion in Beart et al. of an inductive power
transfer pad comprising means for generating a magnetic field in a first layer, means for controlling
the magnetic field, the means for generating the magnetic field arranged in a second layer
substantially parallel to that of the means for controlling the magnetic field and means for shielding

against the magnetic field, the means for shielding further defining a third layer and arranged to
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control the magnetic field generated by the means for generating the magnetic field, as recited in
independent claim 97.

Accordingly, Applicants submit independent claims 72 and 97 are patentably distinct from
the cited art. -

The Office is hereby authorized to charge any additional fees which may be required in
connection with this amendment and to credit any overpayment to our Deposit Account No.
50-5504.

If petition for an extension of time is required to make this response timely, this paper
should be considered to be such a petition, and the Commissioner is authorized to charge the
requisite fees to our Deposit Account No. 50-5504.

If a telephone interview could advance the prosecution of this application, the Examiner is
respectfully requested to call the undersigned attorney.

Entry of this amendment and allowance of this application are respectfully requested.

Respectfully submitted,

AL~

RICHARD F. JAWORSKI

Reg. No. 33,515

Attorney for Applicant

The Law Office of Richard F. Jaworski, PC
Tel.: (631) 659-3608
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Dkt. 1172/69068

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

(Application of : John Talbot BOYS et al.
Serial No. : 12/451,436 Examiner: Tuyen T. Nguyen
Date Filed ; January 13,2010 GAU: 2832
For : MULTI POWER SOURCED ELECTRIC VEHICLE

273 Walt Whitman Road, Suite 327
Huntington Station, New York 11746
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

PETITION FOR EXTENSION OF TIME

Sir:

It is respectfully requested that the time for responding to the Office Action dated
December 11, 2012 be extended by three months (i.e., from March 11,2013 to June 11, 2013).

The $1400.00 statutory extension fee for filing a response within the third month pursuant
to 1.136(a) by other than a small entity may be charged to Deposit Account No. 50-5504.

The Office is hereby authorized to charge any additional fees which may be required in

connection with this paper and to credit any overpayment to our Deposit Account No. 50-5504.

W

I hereby certify that this paper is being RICHARD F. JAWORSKI
deposited this date withthe U.S. Postal RegistratRsANe13 JJHAR! 8BAG8625 585584 12451436

Service as first class mail addressed to: .
Commissioner for Patents, P.O. Box 1450, Attorney #bFoAyEslicant 140.89 DA

andria, VA 322713-1450 The Law Office of
, %-/A Juze U, Jo)3 Richard F. Jaworski, P.C.
Richard F. Jadorski” Date Tel.: (631) 659-3608
Reg. No. 33,515
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Approved for use through 1/31/2014. 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 to respond to a collection of information unless it displays a valid OMB control number.

APPLICATION AS FILED — PART |

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date
Substitute for Form PTO-875 12/451,436 01/13/2010 | [ To be Mailed
eNTITY:. [X] LARGE []smALL [] MIcCRO

* If the entry in column 1 is less than the entry in column 2, write “0” in column 3.

** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20”.
*** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3”.
The “Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.
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FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
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L Basc ree N/A N/A N/A
(37 CFR 1.16(a). (b) or (c))
D SEARCH FEE N/A N/A N/A
(37 CFR 1.16(). (i), or (m))
[J examiNATION FEE
(37 CFR 1.16(0), (p), or (q)) N/A N/A N/A
TOTAL CLAIMS . R
(37 CFR 1.16(() minus 20 = =
INDEPENDENT CLAIMS . N
(37 CFR 1.16(h) minus 3 = -
If the specification and drawings exceed 100 sheets
0 of paper, the application size fee due is $310 ($155
?SF;PC';-;%:'S(N))S'ZE FEE for small entity) for each additional 50 sheets or
108 fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
 e—
[ MULTIPLE DEPENDENT CLAIM PRESENT (37 GFR 1.16()
o —
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL
APPLICATION AS AMENDED - PART I
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
— AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
Z AMENDMENT PAID FOR
= Total (37 cFrR .
g 1 16() * Minus § == = X $ =
Independent . :
5 (27%’;?1 ?sn(h)) Minus = X $ =
<§( ] Application Size Fee (37 CFR 1.16(s))
|:| FIRST PRESENTATION OF MUL TIPLE DEPENDENT CLAIM (37 CFR 1.16(j)
TOTAL ADD’L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
06/13/2013 AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
— AMENDMENT PAID FOR
] B <) Minus | - 36 - 0 x 580 - 0
Independent . .
Z | e, 3 vinus | -+ 3 -0 x 5420 - 0
& | L] Appication Size Fee (37 GFR 1.16(s))
=
< D FIRST PRESENTATION OF MUL TIPLE DEPENDENT CLAIM (37 CFR 1.16(j)
TOTAL ADD’L FEE 0

LIE
/ITHERESA LINDSAY/

This collection of information Is required by 3-7 CFR 1.16. 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 12 minutes to complete, including gathering,
preparing, and submitting the completed application 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. DONOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT O-9199 and select option 2.
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%\'&. UNITED STATES PATENT AND TRADEMARK OFFICE

= 3 UNITED STATES DEPARTMENT OF COMMERCE
Vi United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
P.O. Box 1450

Alexandria, Virginia 22313-1450
wWww.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER
14443 7590 09/09/2013
The Law Office of Richard F. Jaworski, PC NGUYEN, TUYEN T
273 Walt Whitman Road
Suite 327 l ART UNIT PAPER NUMBER ‘
Huntington Station, NY 11746-4149 2832
DATE MAILED: 09/09/2013
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. | CONFIRMATION NO.
12/451.436 01/13/2010 John Talbot Boys 6081/81072 4685

TITLE OF INVENTION: MULTI POWER SOURCED ELECTRIC VEHICLE

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEEDUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATEDUE

nonprovisional UNDISCOUNTED $1780 $300 $0 $2080 12/09/2013

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 4
PTOL-85 (Rev. 02/11)
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE

or Fax

Commlssmner for Patents

P.O. Box 1450

Alexandria, Virginia 22313-1450
(571)-273-288S

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
(froprlale All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
icated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for

mamtenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

14443 7590 09/09/2013
The Law Office of Richard F. Jaworski, PC
273 Walt Whitman Road
Suite 327
Huntington Station, NY 11746-4149

Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This cemﬁcale cannot be used for any other accompanying

Eapers Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission
I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
addressed to the Mail Stop ISSUE FEE address above, or being facsimile
transmitted to the USPTO (gﬂ) 273-288S, on the date indicated below.

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. | CONFIRMATION NO.
12/451,436 01/13/2010 John Talbot Boys 6081/81072 4685
TITLE OF INVENTION: MULTI POWER SOURCED ELECTRIC VEHICLE
| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE I PUBLICATION FEE DUE I PREV.PAIDISSUE FEE | TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $1780 $300 $0 $2080 12/09/2013
| EXAMINER | ART UNIT I CLASS-SUBCLASS I
NGUYEN, TUYEN T 2832 336-08400C

1. Change of correspondence address or indication of "Fee Address" (37
CFR 1.363).

| ChanFe of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached.

[ "Fee Address” indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.

(1) the names of up to 3 registered patent attorneys 1
or agents OR, alternatively,

(2) the name of a single firm (having as a member a
registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no nameis 3
listed, no name will be printed.

2. For printing on the patent front page, list

2

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(B) RESIDENCE: (CITY and STATE OR COUNTRY)

(A)NAME OF ASSIGNEE

Please check the appropriate assignee category or categories (will not be printed on the patent) :

(J individual Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ A check is enclosed.
| Payment by credit card. Form PTO-2038 is attached.

[ The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

[ Issue Fee
[ Publication Fee (No small entity discount permitted)
[J Advance Order - # of Copies

PTOL-85 (Rev. 02/11)

Page 2 of 4
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S. Change in Entity Status (from status indicated above)

a Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see form PTO/SB/ISA and 15B), issue
fee payment in the micro entity amount will not bé accepted at the risk of application abandonment.

| Applicant asserting small entity status. See 37 CFR 1.27 NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

| Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

entity status, as applicable.

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. 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 12 minutes to complete, including gathering, preparing, and
submitting the completed application 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 Cﬁief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.

Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

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

Page 3 of 4
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW. IlSplO gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. |  CONFIRMATION NO. }
12/451,436 01/13/2010 John Talbot Boys 6081/81072 4685
| EXAMINER ‘
14443 7590 09/09/2013
The Law Office of Richard F. Jaworski, PC NGUYEN, TUYEN T
273 Walt Whitman Road
Suite 327 [ ART UNIT | paperNUmBER |
Huntington Station, NY 11746-4149 2832

DATE MAILED: 09/09/2013

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 360 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 360 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval
(PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 4 of 4
PTOL-85 (Rev. 02/11)
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with
your submission of the attached form related to a patent application or patent. Accordingly, pursuant to
the requirements of the Act, please be advised that: (1) the general authority for the collection of this
information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the
principal purpose for which the information is used by the U.S. Patent and Trademark Office is to process
and/or examine your submission related to a patent application or patent. If you do not furnish the
requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine
your submission, which may result in termination of proceedings or abandonment of the application or
expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom
of Information Act (5 U.S.C. 552) and the Privacy Act (5§ U.S.C 552a). Records from this system of
records may be disclosed to the Department of Justice to determine whether disclosure of these
records is required by the Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel
in the course of settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5
U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this
system of records may be disclosed, as a routine use, to the International Bureau of the World
Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy
Act (42 U.S.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as part of
that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance
with the GSA regulations governing inspection of records for this purpose, and any other relevant
(i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35
U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a
routine use, to the public if the record was filed in an application which became abandoned or in
which the proceedings were terminated and which application is referenced by either a published
application, an application open to public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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Application No. Applicant(s)
12/451,436 BOYS ET AL.
: OF i i AlA (First Inventor to
Notice of Allowability EG?{'E;\"‘WGUYEN ’z‘ggg"" Fil) Status
No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. [X] This communication is responsive to amendment filed 6/13/2013.
Oa declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2. [ An election was made by the applicant in response to a restriction requirement set forth during the interview on ______; the restriction
requirement and election have been incorporated into this action.

3. [X] The allowed claim(s) is/are 72-83 and 93-115. As a result of the allowed claim(s), you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information,
please see hitp://www. usplo.gov/patents/init events/pph/index.jsp or send an inquiry to EPH{eedback@usplo.cov .

4. X Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)lX Al b)[J Some *c)[] None of the:
1. X Certified copies of the priotity documents have been received.
2. [] Certified copies of the priority documents have been received in Application No. ___
3. [0 Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: ___

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. ] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
[ including changes required by the attached Examiner's Amendment / Comment or in the Office action of

Paper No./Mail Date .

Identifying indicia such as the application humber (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. [] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. [J Notice of References Cited (PTO-892) 5. X Examiner's Amendment/Comment

2. [{] Information Disclosure Statements (PTO/SB/08), 6. [ Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 4/15/2013

3. [ Examiner's Comment Regarding Requirement for Deposit 7. Other ___

of Biological Material
4. [ Interview Summary (PTO-413),
Paper No./Mail Date ____

/TUYEN T NGUYEN/
Primary Examiner, Art Unit 2832

U.S. Patent and Trademark Office
PTOL-37 (Rev. 05-13) Notice of Allowability Part of Paper No./Mail Date 20130812
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Application/Control Number: 12/451,436 Page 2
Art Unit: 2832

The present application is being examined under the pre-AIA first to invent provisions.
EXAMINER’S AMENDMENT

An examiner’s amendment to the record appears below. Should the changes and/or
additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR
1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the
payment of the issue fee.

The application has been amended as follows:

- In the specification, on page 1, line 2, before “Field of the Invention”, insert —This

application is a 371 of PCT/ZN2008/000103 filed 05/09/2008.—

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to TUYEN NGUYEN whose telephone number is (571)272-1996.
The examiner can normally be reached on M-F 8:30-5:00.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, ELVIN ENAD can be reached on 571-272-1990. The fax phone number for the

organization where this application or proceeding is assigned is 571-273-8300.
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Application/Control Number: 12/451,436 Page 3
Art Unit: 2832

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would
like assistance from a USPTO Customer Service Representative or access to the automated

information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/TUYEN T NGUYEN/
Primary Examiner, Art Unit 2832
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Search Notes

Application/Control No.

Applicant(s)/Patent under
Reexamination

12/451,436 BOYS ET AL.
Examiner Art Unit
TUYEN NGUYEN 2832

SEARCHED
Class Subclass Date Examiner
84R, 84C,
336 200, 212, 8/8/2013 TN
232
INTERFERENCE SEARCHED

Class Subclass Date Examiner

same as above 8/8/2013 TN

(INCLUDING SEARCH STRATEGY)

SEARCH NOTES

DATE EXMR

U.S. Patent and Trademark Office

Part of Paper No. 20130812
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Page 1 of 1

UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWWw.uspto.gov

BIB DATA SHEET

CONFIRMATION NO. 4685

SERIAL NUMBER
12/451,436

FILING or 371(c) CLASS
DATE

01/13/2010 336 2832
RULE

GROUP ART UNIT ATTORNhllEg DOCKET

6081/81072

APPLICANTS
John Talbot Boys, Auckland, NEW ZEALAND;
Grant Anthony Covic, Auckland, NEW ZEALAND;

*k CONTINUING DATA hkkkhkkhkhkkhhkhhkhkkhkrhkhkhr
This application is a 371 of PCT/NZ2008/000103 05/09/2008

*k FOREIGN APPLICATIONS kkdkkkkkddkhkhhdkkkhkkkhkhk
NEW ZEALAND 555128 05/10/2007
NEW ZEALAND 556646 07/20/2007

** IF REQUIRED, FOREIGN FILING LICENSE GRANTED **
01/26/2010

Foreign Priority claimed aYes D No
D Met after

STATE OR SHEETS
35 USC 119(a-d) conditions met aYes D No Allowance COUNTRY DRAWINGS
Verified and /TUYEN T NGUYEN/ /TN/

Acknowledged Examiner's Signature Initials NEW ZEALAND 5

TOTAL
CLAIMS

INDEPENDENT
CLAIMS

21 5

ADDRESS

The Law Office of Richard F. Jaworski, PC
273 Walt Whitman Road

Suite 327

Huntington Station, NY 11746-4149
UNITED STATES

TITLE
MULTI POWER SOURCED ELECTRIC VEHICLE

IEI All Fees

10 1.16 Fees (Filing)

FILING FEE |FEES: Authority has been given in Paper

RECEIVED |No. to charge/credit DEPOSIT ACCOUNT

2502 No. for following:

|0 1.18 Fees (Issue)

|Q Other

|EI Credit

|
|
|EI 1.17 Fees (Processing Ext. of time) I
|
|
|

BIB (Rev. 05/07)
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. . Application/Control No. Applicant(s)/Patent under
Issue Classification Reexamination
12/451,436 BOYS ET AL.
Examiner Art Unit
TUYEN NGUYEN 2832
ISSUE CLASSIFICATION
ORIGINAL CROSS REFERENCE(S)
CLASS SUBCLASS CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
336 84C
INTERNATIONAL CLASSIFICATION
Holio sl B 27/32
/
/
/
/
none Total Claims Allowed: 35
(Assistant Examiner)  (Date) /Tuyen Nguyen/
Primary Examiner 0.G. 0.G.
8/8/2013 Print Claim(s) Print Fig.
(Legal Instruments Examiner) (Date) 1 3
(Primary Examiner) (Date)
|:| Claims renumbered in the same order as presented by applicant | [] CPA [ T.D. [0 R.1.47
— © _ © _ © _ © _ © — © _ ©
© c © c © c © < © c © o © e
c =) = o £ o c o) c o) = o £ o
1 31 61 91 121 151 181
2 32 62 92 122 152 182
3 33 63 13 | 93 123 153 183
4 34 64 14 | 94 124 154 184
5 35 65 15 | 95 125 155 185
6 36 66 16 | 96 126 156 186
7 37 67 17 | 97 127 157 187
8 38 68 18 | 98 128 158 188
9 39 69 19 | 99 129 159 189
10 40 70 20 | 100 130 160 190
11 41 71 21 | 101 131 161 191
12 42 1 72 22 | 102 132 162 192
13 43 2 73 23 | 103 133 163 193
14 44 3 74 24 | 104 134 164 194
15 45 4 75 25 | 105 135 165 195
16 46 5 76 26 | 106 136 166 196
17 47 6 77 27 | 107 137 167 197
18 48 7 78 28 | 108 138 168 198
19 49 8 79 29 | 109 139 169 199
20 50 9 80 30 | 110 140 170 200
21 51 10 | 81 31 | 111 141 171 201
22 52 11 82 32 | 112 142 172 202
23 53 12 | 83 33 | 113 143 173 203
24 54 84 34 | 114 144 174 204
25 55 85 35 | 115 145 175 205
26 56 86 116 146 176 206
27 57 87 117 147 177 207
28 58 88 118 148 178 208
29 59 89 119 149 179 209
30 60 90 120 150 180 210

U.S. Patent and Trademark Office

Part of Paper No. 20130812
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Dkt. 1172/69068 / &/

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

$&Pplication of : John Talbot BOYS et al.

Serial No. : 12/451,436 Examiner: Tuyen T. Nguyen
Date Filed : January 13, 2010 GAU: 2832

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

SECOND SUPPLEMENTAL 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 c;f U.S. Patents listed herein need
not be provided.

It is respectfully requested that the information cited in annexed Form 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 is being deposited this date with the U.S.
Postal Service as first class mail addressed to the Commissioner for Patents,

P.O. Box 1450, Alexagdria, VA,#223 1,3-1450
pocil 1,2003

Richard F. Jaworski “Date
Reg. No. 33,515
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The documents submitted herewith were cited in an Office Action issued by a foreign
office in connection with a corresponding foreign application. “Teaching Reference 3” (JP-
T2007-505480) cited in the foreign Office Action is identified as being a translation of “the first
document cited in the search report” (e.g., WO-2005/024865) which is already of record (see
English Translation of Notice of Reasons for Rejection.)

Document AA (U.S. Patent 5,469,036) is an English language equivalent of Document
AQ (JP6-277358).

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
identifying fields of search and in making as full 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 after issuance of a non-final
office action on the merits and prior to the mailing date of a final action, a notice of allowance or
an action that otherwise closes prosecution and is accompanied by the required statement below.

It is respectfully submitted that each item of information contained in this information
disclosure statement was first cited in a communication from a foreign patent office in a
counterpart foreign application not more than three months prior to the filing of the information

disclosure statement.
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It is believed that no fee is required for consideration of the present Information
Disclosure Statement. However, if a fee is deemed to be required, the Office is authorized to
charge any fees to Deposit Account 50-5504.

Early and favorable consideration of the case is respectfully requested.

Respectfully submitted,

RICHARD F. J%ﬁ

Registration No. 33,515

Attomey for Applicant

Customer No. 14443

The Law Office of Richard F. Jaworski, PC
Tel. (631) 659-3608
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application of : John Talbot BOYS et al.

Serial No. : 12/451,436 Examiner: Tuyen T. Nguyen
Date Filed : January 13, 2010 GAU: 2832

For : MULTI POWER SOURCED ELECTRIC VEHICLE

273 Walt Whitman Road, Suite 327
Huntington Station, New York 11746

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

PRELIMINARY AMENDMENT

Sir:
Prior to examination on the merits, please amend the above-identified application as

follows:

Amendments to the claims are reflected in the listing of claims which begin on page 2 of
this paper.

Remarks begin on page 9 of this paper.

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

1450, Alexandria, VA 22313-1450
W D-c_c,{m]yz:r 9, 20/4

Richard F. Jaworski 7 Date
Reg. No. 33,515
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Amendments to the Claims:

This listing of claims will replace all prior versions, and listings, of claims in the application:

Listing of Claims:

Claims 1-71 (previously canceled)

72. (currently amended) An inductive power transfer pad for transmitting wireless power to a

wireless power receiver seperable from the inductive power transfer pad. the inductive power

transfer pad comprising:

one or more ferromagnetic slabs in a first layer;

a coil having at least one turn of a conductor, the coil being arranged in a second layer
substantially parallel to that of said ferromagnetic slabs; and

a shield member comprising a backplate defining a third layer, said backplate arranged to

control said magnetic field generated by said coil.

73. (previously presented) The inductive power transfer pad as claimed in claim 72, wherein
each ferromagnetic slab is arranged such that its length extends radially from a common point but

spaced apart therefrom.
74. (previously presented) The inductive power transfer pad as claimed in claim 73, wherein
the coil is positioned to wind around the common point such that it passes each slab at

approximately a center of the length of each slab.

75. (previously presented) The inductive power transfer pad as claimed in claim 72, wherein:
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a subset of the ferromagnetic slabs extend radially from a common point but are spaced
apart therefrom;

a further subset of the ferromagnetic slabs extend radially from a different common point
but are spaced apart therefrom;

a still further subset of the ferromagnetic slabs are aligned perpendicularly to the direction
of an imaginary straight line connecting the said common points, whereby the still further subset
of ferromagnetic slabs are positioned equidistantly from the imaginary line but spaced equally

along its length and equally on each side of the imaginary line.

76.  (previously presented) The inductive power transfer pad as claimed in claim 72, wherein

the backplate is substantially rigid.

77.  (previously presented) The inductive power transfer pad as claimed in claim 72, wherein
the plane of the or each of the ferromagnetic slabs is located between the second plane and the

plane of the coil.

78.  (previously presented) The inductive power transfer pad as claimed in claim 72, wherein
each ferromagnetic slab is spaced apart from the backplate by a thermally conductive and

mechanically insulating material.

79.  (previously presented) The inductive power transfer pad as claimed in claim 72, wherein
the backplate is formed from a material which substantially inhibits the passage of magnetic flux

therethrough.
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80.  (previously presented) The inductive power transfer pad as claimed in claim 72, wherein

the shield member forms a side wall around the pad.

81.  (previously presented) The inductive power transfer pad as claimed in claim 80, wherein

the side wall extends from the backplate and is integrally formed therewith.

82.  (previously presented) The inductive power transfer pad as claimed in claim 72, wherein

the one or more ferromagnetic slabs comprise ferrite.

83.  (previously presented) An inductive power transfer system comprising two inductive
power transfer pads as claimed in claim 72, wherein the two inductive power transfer pads are used

in combination, one of the pads being used as a pickup pad and the other pad as a charging pad.

Claims 84 — 92 (previously canceled).

93.  (previously presented) The inductive power transfer pad of claim 72, wherein a magnetic
dipole produced by said coil is generally perpendicular to said plane defined by said ferromagnetic

slabs.

94.  (previously presented) The inductive power transfer pad of claim 72, wherein said

backplate is formed of metal.

95.  (previously presented) The inductive power transfer pad of claim 94, wherein said
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backplate is formed of aluminum.
96.  (previously presented) The inductive power transfer pad of claim 72, wherein said shield
member further comprises a metal strip defining a barrier, wherein said backplate and said metal

strip are arranged to control said magnetic field generated by said coil.

97.  (presently amended) An inductive power transfer pad for transmitting wireless power to a

wireless power receiver seperable from the inductive power transfer pad, the inductive power

transfer pad comprising:

means for generating a magnetic field in a first layer;

means for controlling said magnetic field, said means for generating said magnetic field
arranged in a second layer substantially parallel to that of said means for controlling said magnetic
field; and

means for shielding against said magnetic field, said means for shielding further defining
a third layer and arranged to control said magnetic field generated by said means for generating

said magnetic field.

98.  (previously presented) The inductive power transfer pad as claimed in claim 97, wherein
said means for channeling said magnetic field comprises a plurality of magnetically permeable

members.

99.  (previously presented) The inductive power transfer pad as claimed in claim 98 wherein
each magnetically permeable member is arranged such that it extends radially from a common

point.
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100.  (previously presented) The inductive power transfer pad as claimed in claim 97, wherein
the means for generating a magnetic field is positioned adjacent to one side of the means for

channeling said magnetic field.

101.  (previously presented) The inductive power transfer pad as claimed in claim 100 wherein

said second plane is located on the other side of the means for channeling said magnetic field.

102. (previously presented) The inductive power transfer pad as claimed in claim 97, wherein

the means for shielding against said magnetic field is substantially rigid.

103. (previously presented) The inductive power transfer pad as claimed in claim 97, wherein
the plane of the means for channeling said magnetic field is located between the second plane and

the plane of the means for generating said magnetic field.

104. (previously presented) The inductive power transfer pad as claimed in claim 97, wherein
a thermally conductive means is provided between the means for channeling said magnetic field

and the means for shielding against said magnetic field.

105.  (previously presented) The inductive power transfer pad as claimed in claim 97 wherein a
mechanically insulating means is provided between the means for channeling said magnetic field

and the means for shielding against said magnetic field.
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106.  (previously presented) The inductive power transfer pad as claimed in claim 105 wherein

the mechanically insulating means comprises a thermally conductive means.

107.  (previously presented) The inductive power transfer pad as claimed in claim 97, wherein
the means for shielding against said magnetic field comprises a material which substantially

inhibits the passage of magnetic field therethrough.

108.  (previously presented) The inductive power transfer pad as claimed in claim 97, wherein

the means for shielding against said magnetic field comprises at least one side wall about the pad.

109.  (previously presented) The inductive power transfer pad as claimed in claim 108 wherein

the side wall is substantially perpendicular to the second plane.

110.  (previously presented) The inductive power transfer pad as claimed in claim 97, wherein
the means for channeling said magnetic field comprises one or more pieces of ferromagnetic

material.

111.  (previously presented) The inductive power transfer pad of claim 97 wherein a magnetic
dipole produced by said field generating means is generally perpendicular to said plane of said

means for channeling said magnetic field.

112.  (previously presented) The inductive power transfer pad of claim 97 wherein said means

for shielding against magnetic field is formed of metal.
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113.  (previously presented) The inductive power transfer pad of claim 112 wherein the metal

comprises aluminium.

114.  (previously presented) The inductive power transfer pad of claim 97 wherein the means for
shielding against magnetic field further comprises a backplate and a metal strip, the metal strip
defining a barrier, wherein said backplate and said metal strip are arranged to control said magnetic

field.

115.  (previously presented) An inductive power transfer system comprising two inductive
power transfer pads as claimed in claim 97, wherein the two inductive power transfer pads are used

in combination, one of the pads being used as a pickup pad and the other pad as a charging pad.
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REMARKS

This Preliminary Amendment is being submitted with a concurrently filed Request for
Continued Examination. Claims 72 and 97 have been amended. Claims 72-83 and 93-115 are in
the case, with claims 72 and 97 being in independent form. No new matter has been added.

The Office is hereby authorized to charge any additional fees which may be required in
connection with this amendment and to credit any overpayment to our Deposit Account No.
50-5504.

If petition for an extension of time is required to make this response timely, this paper
should be considered to be such a petition, and the Commissioner is authorized to charge the
requisite fees to our Deposit Account No. 50-5504.

If a telephone interview could advance the prosecution of this application, the Examiner is
respectfully requested to call the undersigned attorney.

Entry of this amendment and allowance of this application are respectfully requested.

Respectfully submitted,

A AG

RICHARD F. JAWORSKI

Reg. No. 33,515

Attorney for Applicant

The Law Office of Richard F. Jaworski, PC
Tel.: (631) 659-3608
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

plication of : John Talbot BOYS et al.

Serial No. : 12/451,436 Examiner: Tuyen T. Nguyen
DateFiled : January 13,2010 GAU: 2832
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

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 be provided.

It is respectfully requested that the information cited in annexed Form 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 is being deposited this date with the U.S.
Postal Service as first class mail addressed to the Commissioner for Patents,

P.O. Box 1450, Alexandria, VA 22313-1450
/f../u/%/ Decemhc 9, 8013

Richard F. Jaworski ~ Date
Reg. No. 33,515
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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
identifying fields of search and in making as full 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.FR. §1.56(b).

This Information Disclosure Statement is being submitted along with a Request for
Reconsideration.

It is believed that no fee is required for consideration of the present Information
Disclosure Statement. However, if a fee is deemed to be required, the Office is authorized to
charge any fees to Deposit Account 50-5504.

Early and favorable consideration of the case is respectfully requested.

Respectfully submitted,

RICHARD F.J A#%RSKI

Registration No. 33,515

Attorney for Applicant

Customer No. 14443

The Law Office of Richard F. Jaworski, PC
Tel. (631) 659-3608
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HIGH POWER WIRELESS RESONANT ENERGY TRANSFER SYSTEM

This application claims the benefit of provisional
application number 60/854,673 to Farkas filed on October
25, 2006.

BACKGROUND OF THE INVENTION

Field of the Invention

(0001]) This invention relates-to a high power wireless

resonant energy transfer system.

Description of the Related Art

[0002] Traditional electrical energy sources used to
power vehicles and buildings typically rely on
centralized production and a long-distance redistribution
network of transmission lines to provide electrical
energy to consumers. The centralized pfoduction of
energy itself can be both inefficient (with only ~30—35%
efficiency) and highly polluting. Additionally, most of
the fossil fuels used for electric power generation

produce waste heat at the power plants and in . the

transmission lines. This heat can lost to the
environment.
[0003] Although electric vehicles may help offset some

of this pollution, as well as pollution caused by their
gasoline counterparts, such vehicles must typically
techarge their onboard batteries on a regular basis by
physically plugging into an eiectrical source. Mass
transit vehicles, such as electrically powered busses,
vans and other higher occupancy vehicles, run
continuously for extended periods of time, and hence

require multiple recharges over shorter periods of time.

1
SUBSTITUTE SHEET (RULE 26)

Momentum Dynamics Corporation
Exhibit 1009
Page 336



WO 2008/051611 PCT/US2007/022709

SUMMARY OF THE INVENTION

[0004] One aspect of. the invention provides a high
power wireless resonant energy transfer system,
comprising an energy transmission system that is arranged
to wirelessly transfer enerqgy across an airgap. An
energy reception system is positioned to receive the
transferred energy across the airgap through a resonant
inductive coupling between the transﬁission and reception
system. - The energy transmission system is arranged to
automatically and elec£ronically vary the spatial
direction of the resonant inductive coupling with the
alignment between the transmission and reception system,
such that energy transfer occurs at a desired location,
frequency and power level.

[0005]) Another aspect of the invention provides a
combined heat and power generation, comprising a local
energy generation system that is arranged to generate and
provide electrical energy for a local site and for an
electrically chargeable vehicle in proximity to the local
site, used in conjunction with the previously described
high power wireless resonant'energy transfer system.
[0006] Another aspect of the Iinvention provides a
method to wireless energy transfer that includes
positioning an electrically chargeable vehicle within
electromagnetic proximity of a transmitter, modulating a
phase angle of an input signal to a transmitter to locate
an optimal electromagnetic field distribution for energy
transfer and auto-adjusting an energy transfer frequency
based on a position of the energy receiver. Auto-
adjusting of an energy transfer power is accomplished by
modulating a pulse width of an input signal to the
transmitter. The transmitter transfers energy to the

receiver.
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[0007]) Another aspect of the invention provides a
detachable E-pod, comprising a wheel assembly that is
removably attached to a vehicle. A wireless energy
reception system ‘is arranged on the wheel assembly to
receive wirelessly transmitted energy from an energy
transmission system. A propulsion system comprising an
electric motor is arranged on the wheel assembly and
fueled by the wirelessly transmitted energy to move the
vehicle. An electronic controller interface system is
arranged to electrically connect the wheel assembly with
the vehicle to control the propulsion system from the

vehicle.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] FIG. 1 is a diagram illustrating one embodiment
of a high power wireless resonant energy trénsfer system
that uses a roaaside and pickup array to wirelessly
transfer energy.

[0009] FIG. 2 is a schematic diagram showing a dual
coil assembly arra?.

[0010]) FIG. 3(a) is a perspective view and FIG. 3(b)
is a cross-sectional view showing one arrangement of a
roadside and pick-up array. .

(0011) FIG. 4 1is a schematic diagram illustrating
resonantly inductive roadside and pick-up arrays.

[0012] FIG. 5(a) and 5(b) are diagrams showing an
example of the magnetic flux performance of a wireless
energy transfer magnetic structure.

[0013] FIGs. 6(a), 6(b), and 6(c) are diagrams showing
the magnetic flux lines and directional gradient of an
energy transmission system.

[0014] = FIG. 7 is a scope display output of the voltage
and current outputs of a multi-phase converter and a

graph presentation illustrating some typical vehicle
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-

charging power parameters during operation generated from
actual test data obtained from a 100kW energy transfer
Test-Stand.

[0015] FIGs. 8(a), 8(b), and 8(c) are diagrams showing
magnetic field density vector gradients.

[0016] FIG. 9 is a schematic diagram showing a
wireless energy transfer with multiple roadside arrays.
[0017) FIG. 10 is a schematic diagram showing a local
energy generation system that can be used in conjunction
with a wireless energy transfer system.

(0018) FIG. 11 1is a schematic diagram showing an
electrified highway lane wireless energy transfer power
equivalent circuit.

[0019] FIGs. 12(a) and 12(b) are perépective views
showing an electrified highway roadway array.

[0020]) FIG. 13 1is a diagram showing a cargo truck
operating on an electrified highway.

[0021] FIG. 14 is a perspective view showing an E-pod.
[0022) FIG. 15 is a perspective view illustrating an
E-pod attached to a cargo truck.

[0023] "FIG. 16 is a perspective view showing a Bumper-
Charger mounted to a bus.

[0024] . FIG. 17 is a schematic diagram showing a co-
resonant inductive array circuit equivalent.

[0025] FIG. 18(a) is a graph illustration showing the
magnetic field strength of a co-resonant array. FIG.
18(b) is a simulation output. and graph illustration of
the energy distribution of a co-resonant array. FIG.
18(c) is a perspective‘ view of a co~resonant wireless
energy transmission system.

[0026] FIG. 19 is a perspective view of a vehicle
using a co-resonant energy transmission system.

[0027] FIG. 20 is a flow diagram showing a method for

wireless energy transfer.
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DETAILED DESCRIPTION OF THE iNVEN'I’ION

[0028) FIG. 1 illustrates one embodiment of a high
power wireless resonant energy transfer system. This
embodiment includes an energy transmission system 105 for
wirelessly transmitting energy to an energy reception
system 106 when the transfer system is activated.

[0029]) - The energy transmission system 105 is
preferably disposed beneath a roadway surface, although
transmission systems disposed on the surface are
contemplated as well. The energy reception system 106 is
preferably disposed on the undercarriage of a vehicle
101, which uses the transferred electrical power to
either charge an onboard energy storage device unit 115
or for propulsion/use directly. The storage unit 115
typically includes a set of batteries ‘and/or capacitors
which store the energy until it is needed by the vehicle
for propulsion. This storage and use is typically

controlled by onboard power electronics 110. Although

FIG. 1 shows a particular arrangement of this embodiment, -

other arrangements are also possible. For example, the
energy transmission system 105 can be located above
vehicle 101, rather than benéath a roadway surface, and
the energy reception system 106 can be disposed on the
top of vehicle 101. Additionally, the energy storage
system 115 and onboard power electronics 110 may be
disposed anywhere in or on the vehicle.

[0030] FIG. 2 illustrates an energy transmission
system with a single flat magnetic assembly that includes
ridge 309 that divides the single magnetic assembly into
sections 305 and 306. Alternatively, two separate
magnetic assemblies can be arranged adjacently to form
sections 305 and 306 and ridge 309. The magnetic

assembly is preferably a ferrite core magnetic diverter,
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and can be alternatively referred to as a magnhetic cdre.
Conductive coil windings 202 and 201 are preferably
arranged within each section such that the top of the
coil structure is preferably flush with the top surface
of its respective magnetic assembly, alfhough_this is not
required. Each coil structure 201 and 202 include iﬁput
leads 308 and 307, respectively, for receiving input
current. The magnetic assembly and pair of coil—wind;hgs
together form a roadside array, or transmission array.
[0031) FIGs. 3(a) and 3(b) show one arrangement of the
energy reception system 106, used in conjunction with the
energy transmission system 105 of FIG. 2. Like the
energy transmission system 105, the reception system 106
preferably has a flat magnetic assembly with ridge 309
that creates sections 405 and 406, as well as coils 203
and 204 arranged in each section 405.and 406. The
reception system 106 is also known as a pick-up array, or
reception/receiver array.

[0032] For both the transmission system 105 and the
reception system 106, the coil windings are preferably
multi-turn Litz-wire, which can help reduce any skin
effects that can occur at the typical 20-30kHz
operational frequency. The Litz-wire coils are preferably
wound flat into a composite material case, and are
typically secured on the case of the magnetic cores 305
and 306 as one single assembly, fhough other assemblies
are contemplated as well.

[(0033) The magnetic cores are preferably tile-shaped
low loss power ferrites with material composition
optimized for 10-50kHz power transformer application. The
magnetic ridge between the coils sets the coupling
coefficient between the adjacent coils. The pole face in
the center of the coils improves the coupliné coefficient

between the transmitter and receiver magnetic assemblies.
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The assembly is preferébly a ‘flat magnetics’
construction with less than 1” overall thickness for ease
of roadway and vehicle installation. -

[0034] During operation, the ‘transmission system 105
and reception system 106 are preferably arranged such
that the coils 201 and 202 of transmission system 105
face the coils 203 and 204 of the reception system 106 as
shown in FIG. 3(a) and FIG. 3(b). FIG. 3(b) shows a
cross section of the energy transmission and reception
system in one arrangement used during operation. An
airgap between transmission system 105 and reception
system 106 separates the receiver and roadside arrays.
This airgap may not be even, and the transmission and
reception systems may not be aligned during typical
operation. Despite the airgap and any potential
miéalignment, energy ‘transfer from the transmission
system 105 to the reception system 106 occurs due to
resonant inductive coupling between the roadside and

pick-up arrays.

[0035] FIG. 4 shows one example of a simplified
circuit schematic that produces the resonant inductive
coupling effects. Various other circuit details and
elements are assumed, and not shown. The energy

transmission system includes at least one roadside array,
which comprises primary magnetic core windings Lpl and
Lp2. Lpl includes coil winding 202 arranged in section
305 of a magnetic core, and Lp2 includes coil winding 201
arranged in section 306 of the same or adjacent magnetic
core used in Lpl, as previously described. Lpl and Lp2
are each also known as "primaries", “primary coils” or
"primary windings".

[0036]) The two primaries are connected to H-Bridgé
converters 440 and 441 of Multi-Phase Converter ("MPC")
130 through capacitors CR-1 and CR-2, as shown in FIG. 4.
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The combination of each primary winding and its capacitor
forms a single resonant cifcuit. Because the coil winding
201 installed on core 306 and winding 202 installed on
core 305 are coplanar and arranged next to each other,
Lpl and Lp2 inductively couple. Due to this coupling
between Fhe two primaries, the two series resonant
circuits resonate at a common frequency when the
primaries are simultaneously supplied with current by the
MPC 130.

[0037] FIG. 4 also illustrates the energy reception
system 106 that includes at least one pick-up array
comprising magnetic core windings Lsl and Ls2. Lsl
includes coil winding 204 arranged in section 405 of a
magnétic core, and Ls2 includes coil winding 203 arranged
in section 406 of the same or adjacent magnetic core used
in Lsl. Lsl and Ls2 are also coupled to each other in
the same manner as the primaries. Lsl and Ls2 are also
known as "secondaries", "secondary coils", or "secondary
windings".

(0038] When the secondary coils are brought within
proximity of an energized set of primary coils, several
coupling effects influénce the overall flux coupling and
hence the peak power of the energy transferred across the
airgap. One coupling effec; involves the secondary coils
inductively coupling to the primary coils, thereby
introducing an additional complex load to the otherwise
undamped (high Q) series-resonant circuits formed by Lpl
and Lp2 and their corresponding capacitors. This
additional complex load is typically caused by various
elements connected to energy reception system 106,

typically including the energy storage battery 451 and/or

capacitor 450 of the vehicle, as well as other elements. .

Due to coupling between the secondary and primary coils,

the resonant circuit of the energy transmission system

8
SUBSTITUTE SHEET (RULE 26)

Momentum Dynamics Corporation

Exhibit 1009
Page 343



WO 2008/051611 PCT/US2007/022709

experiences this complex impedance, and thus the circuit
resonant frequency and quality factor (Q) change. The
frequency change is detected by an auto-frequency
tracking regulator which is part of the PWM electronics
442 that are part of Multi-Phase Converter 130. The
auto-frequency tracking regulator is configured to
synchronize the input H-Bridge 440 and 441 to switch
relative to the =zero-crossing time instances of the
measured resonant current signal. Thus, the switching
frequency is locked to the natural resonant frequency of
the entire primary, secondary and load circuit. As the
natural resonant frequency measured by the resonant
current signal changes due to the load and airgap size
variations, the input switching frequency 1is preferably
locked to the natural frequency. The coupling distance
is defined by the airgap between the energy transmission
system 105 and the energy reception system 106. The
natural resonant frequency typically varies by a few kHz
due to the 1load and airgap. Thus, the peak power
transferred over the airgap is affected. The power
variation is regulated by the same PWM electronics which
change the pulse width of the switching devices in H-
bridge 440 and 441. In this. manner, the peak power
transferred is automatically adjusted to compensate for
the size of the airgap and the secondary circuit's load.

[0039) Another coupling effect that influences the
peak power transfer is that which occurs between each of
the primary coils and between each of the secondary
coils. These couplings assure a common system resonant
frequency for the pair of resonant circuits. The
couplings also keep the relative current change in the
primaries identical during directional phase-control.
For example, as shown in FIG. 7, Current A increases and

Current B decrease symmetrically during relative phase-

9
SUBSTITUTE SHEET (RULE 26)

Momentum Dynamics Corporation

Exhibit 1009
Page 344



WO 2008/051611 PCT/US2007/022709

control mode. The relative phase control between the
pair primary resonant circuits is preferably accomplished
by the PWM electronics.

[0040] Additionally, each of the primary coils cross;
couples with each secondary coil, thereby contributing to
the total inductancé and to the coupling coefficient
between the roadside and pickup arrays.

[004i] The described coupling effects combine to
influence coupling coefficients between the different
inductive elements and hence define the system’s commoﬁ
resonance frequency and overall energy transfer
capability. For large airgaps (7”-9”), the net coupling
coefficient can be smaller ( in the range of K=0.6-0.7),
than in equivalent perr transformers. Transferring
energy over large airgaps in resonant mode may also
require significant reactive/real power ratio in the
resonant circuit, which can lower power transmission
efficiency. Transmission of 100kW power can be achieved
over 7” airgap at B85% efficiency. Operating resonant
frequency for this performance can be typically between
20-30kHz. However, other airgap sizes, amount of power
and frequency ranges are also contemplated.

[0042]) The desired 1location of the energy transfer
itself is preferably along the central plane between
energy transmission system 105 and energy reception
system 106 shown in FIG. 3(b), or at.least limited to the
area between the transmission and reception systems.
The currents supplied to the primary coils preferably
flow in the same direction, as shown in FIG. 2, thereby
causing the electromagnetic flux density to concentrate
along the centerlaxis of the roadside and pick-up arrays
as shown in FIG. 5(a). As shown in FIG. 5(a) and S(b),
the field density and location of energy transfer can

concentrate beneath a vehicle center line and taper off
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along the edges. Residual stray field outside the
envelope of the vehicle can thus be minimized.
[0043] As shown in FIG. 6(a), 6(b) and 6(c), the
wireless transfer system can also automatically
compensate for horizontal misalignment between the energy
transmission system 105 and reception system by adjusting
the spatial direction of the energy transfer. MPC 130
can perform this spatial direction adjustment by varying
the relative phase angle between the input currents
provided to the roadside array's primary coils 201 and
202 by switchmode single phase converters 440 and 441
(shown in FIG. 4). The phase converters generate a
square wave bipolar output that can be used to excite the
energy transmission system 105. The phase converters can
be synchronized to tﬁe zero -crossing of the resonant
current, so that the excitation frequency trails ‘the
resonant frequency. When the resonant frequency changes
due to a load introduced by the presence of secondary
. coils, these converters can follow the resonant frequency
and thus maintain a high power factor for efficient real
power transfer. For example, FIG. 7 shows an input PWM
voltage and>resonant current I-1 and I-2. The relative
phase-angle between the driving voltages V-1 and V-2 can
"change the relative magnitudes of I-1 and I-2, which can
produce the field gradient shift shown in FIGs. 6(a),
6(b) and 6(c) and FIG. 8(a), 8(b) and 8(c). The gradient
vector tilt <can also produce the current magnitude
variation in the outputs, causing the transferred power
to also vary between the pair of receiver coils 203 and
204. However, the total power transferred preferably
remains constant. Power in excess of 100kW can be
transferred over large air-gaps (7-9”) at a frequency

ranging from 20-30khz. However, other airgap sizes,
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amount of power, and frequency ranges are also
contemplated.

[0044) In another embodiment of the wireless transfer
system, multiple roadside arrays can be afranged to
provide an. enérgy transfer system that can be used for
larger vehicles. FIG. 9 shows one implementation of this
embodiment, where an additional roadside array 505 can be
added to increase the size of the energy transfer system.
Directional control can be enhanced, since the
electromagnetic field of each array can be spatially
directed independently. Additionally, multiple pick-up
arrays can be used to receive wireless energy transfer
("WET") to power multiple loads independently. Roadside
arrays 505 and 105 can both be connected to a multi-phase
converter to receive current, which is preferably
supplied so that the generated electromagnetic flux
combines to transfer energy in the same direction.

[0045] " FIG. 10 shows another embodiment of the high
power wireless resonant enerdy transfer system, This
embodiment provides a local energy source that can power
buildings and equipment at the local site and/or
wirelessly transmit the generated energy . to an
electrically chargeable vehicle using the same or similar
energy transmission 105 and reception system 106
discussed for the first embodiment.

[0046] In tnis embodiment, a Power Mixing Converter
(PMC) 135 can receive energy from one or more sources,
and can coordinate the distribution of that energy to one
or more outputs. One source of energy includes one or
more microturbine generator(s) 150, which can. convert
fuel from one or more fuel sources into energy. These
fuel sources can include, but are not 1limited to, a
methane source 153, natural gas source 152, and/or

hydrogen source 156. The fuel sources are preferably
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stored on-site for convenience, but can also be
transported in through pipe or by other means. Heat
generated by the microturbine 150 can be captured in a
heat exchanger 160, and can be used for heating aﬁd
cooling needs at the site, such as warming water, or
driving a turbine to provide additional electrical power
to the site,

(0047) Other energy sources for the PMC 135 can
include energy from renewable sources 135, such as sol;r
and wind power. PMC 135 can also receive energy from
other sites connected through microgrid 137 and from the
standard utility grid 139, as well as one or more on-site
energy storage units, such as flywheel(s) 137, and/or one
or more battery banks 138. The PMC 135 can select its
energy source(s) based on a variety of factors,
including; but not limited to source availability,
storage capacity and real-time costs of each of the
energy sources.

[0048]) In addition to receiving energy from one or
more sources, the PMC 135 can also distribute energy to
one or more outputs. These outputé include, but are not
limited to, the site facility power distribution system
132 for powering the site itself, one or more flywheel
storage banks 137 and battery banks 138 for load leveling
and backup power, -the microgrid 137 for powering other
sites, the standard utility grid 139, and the MPC 130 for
wirelessly transferring the energy to an electrically
‘chargeable vehicle through arrays 105 and 107. The PMC
135 can also calculate which output to send the energy
to. For example, during-low load periods, the PMC 135
may choose to output energy to the fly-wheel storage 137
or batter bank 138 for storage. During péak load
periods, the PMC 135 can draw power from the fly-wheel
storage 137 and/or battery banks 138 to provide load-
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leveling. PMC 135 cén determine its energy source and
outputs either in real-time or by ‘using past data. Thus,
the PMC 135 can optionally calculate energy trends over a
period of time, and even optionally anticipate and adjust
for energy supply and demand. Typical PMC 135 energy
transfers can involve between 250kW to 2MW of power.

[0049) Another embodiment of the high power wireless
resonant energy transfer system includes providing an
electric vehicle with the transmission reception system
106 of the previous embodiment, onboard power electronics
(OPE) 110, and onboard energy storage device (OSD) 115,
as shown in FIG. 4. The OPE 110 preferably can rectify
an input AC voltage from the wireless reception system
106, and can supply the output DC current to the OSD 115.
The OSD 115 comprises a battery bank 451 preferably
capable of storing at least five miles of propulsion
energy (typically 10kwWwh for a 40' bus) and a mega-
capacitor (MegaCap) 450 capable of providing sufficient
energy to accelerate the vehicle and receiving the
initial charging current surge from the wireless
transmission system. A steering inverter (not shown)
within the OPE can be arranged to control the power flow
into and out of battery bank 451 and mega-capacitor 450.
In another embodiment, the OPE is configured to invert
power back to the roadside energy storage through
providing PWM power to the secondaries drawn from the
OSD. - The primary resonant circuit can feed the resonant
current back to the DC bus through the H-Bridge
converters operating in rectifier mode. In this
embodiment the vehicle can operate as an erﬁergency or
standby power source for site equipment. Preferably, the
battery bank 451 comprises batteries made of NMH or Li-
Ion, but other types of energy storage devices are

contemplated as well.
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[0050]) Another embodiment of the high power wireless
resonant energy transfer system shown in FIG. 20 provides
a method for wireless energy transfer, comprising
positioning an electrically chargeable vehicle within
electromagnetic proximity of a transmitter. A beam-
searching of the receiver can be performed by modulating
a phase angle of an input signal to a transmitter to
locate an optimal electromagnetic field distribution.
Typical beam-searching modulation is shown in FIG. 7,
where Current A (I-1) and Current B (I-2) symmetrically
modulated in both directions, and then return to the
center position. An auto-adjustment of an energy
transfer frequency based on a position of the energy
receiver can be accomplished. An auto~adjusting of an
energy transfer power can be performed by modulating a
pulse width of an input signal to the transmitter. Energy
can be transferred from the transmitter to the receiver.
Additionally, power can be generated at a local site to
power the site and the transmitter.

[0051]) Another embodiment of the wireless transfer
system provides for activating the energy transfer system
shown in FIG. 1. This embodiment uses the same wireless
transmission and reception system described in the first
embodiment. As vehicle 101 approaches transmission
system 105, its onboard computers can send a signal to
activate the 'energy transmission system 105. This signal
is preferably sent automatically, and may be encrypted.
As the vehicle 101 comes to a rest over transmission
system 105, transmission system 105 can transmit an
electromagnetic beam to search for the position of the
reception system 106. Once transmission system 105
determines the location of the reception-system using the
electromagnetic beam sweep,. it automatically adjusts the

location of the energy transfer to maximize the transfer.
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[0052] Another embodiment of the high power wireless
resonant energy- transfer system provides an E-pod and an

electric highway for continuous electrical propulsion

power for heavy highway vehicles, such as cargo trucks

and 40’-60’ rapid transit buses. In this embodiment, an
energy reception system can be mounted to the
undercarriage of a vehicle to collect power from a series
of road-surface energy transmission systems that have
transmission arrays. The activated transmission arrays
directly under the vehicle can provide most of the
vehicle's propulsion energy. Thus, the vehicle needs
only a small energy storage onboard. The roadway
transmission arrays are preferably active for the short
period of time required for the vehicle to pass over the
-array. Thus, the output power transmitted can be high
but the duty cycle is small. The pickup coils of the
moving vehicle, however, see a practically continuous
power-réil.
[0053] The equivalent <circuit schematic diagram in
FIG. 11 shows a typical dual coil arrangement for the
roadway magnetic pad. The Dual-Phase Converter drives
LP-1 and LP-2 coil segments such that the currents oppose
each other in the return path. The coils are preferably

on the top surface of the magnetic core, and the coaxial

returns are underneath with the Dual-Phase converter -

packaged into theé roadway assembly.

[0054] The roadway pad is shown in FIGs. 12(a) and
12(b). The roadway pad can comprise a ferrite magnetic
core 1001, the two coils 1002 and 1003, and the Dual-
Phase Inverter 1005. The coaxial returns 1006 and 1007
connect the coils to the converter.

[0055]) The roadway pads can be lined up in the middle
of a highway 1lane such that the vehicles activate the

pads as they pass over them. Otherwise the pads are
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deactivated. FIG. 13 shows one example of an Electrified
Highway Lane using the pads of FIG. 12. Vehicle 601--a
cargo truck--passes over the row of roadway pads 801, and
the attachable E-Pod 701 collects the energy from the
activated pads.

[0056] The E-Pod shown in FIG. 14 is one embodiment of
an attachable wireless energy transfer module for 1large
vehicles, which has the effect of converting the diesel
vehicle into a hybrid-electric vehicle due to the
attached E-pod. The E-Pod of FIG. 14 comprises the
pickup coils 705 and 706, the HF rectifiers 712, battery
packs 710 and the electric motor drive 715. This E-Pod

has two sets of these components driving the front and

back wheels separately. Other wvariations are also
possible.
[0057]) In this cargo truck embodiment, the E-Pod 701

.can be rolled under and installed to the bottom frame of
the cargo container section 610 (shown in FIG. 13). FIG.
15 shows the E-Pod 701 installation under the cargo truck
601. The electronic interface to the driver can be
pluggea in so that the Rig is operating in dual-mode.
When the vehicle travels over an electrified section of
the highway, the E-Pod can be hydraulically lowered so
that the wheels contact the roadway surface, and the
electric drives can be activated to take over most of the
propulsion power from the diesel tractor. During
braking, the regenerated power can be fed back to the E-
Pod batteries.

[0058] Preferably, the electrified lanes of the
highway align the Wireless Energy Transfer roadway
assemblies such that the dual coil pickup assemblies
hover over the activated segments of the roadway. Thus,
full power transfer can be spread over a longer distance-—

such as 16’ to 24’—under the E-Pod. Through sequential
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activation, the power availability wave remains just
under the E-Pod at all times, while the other segments
under the Rig and on the highway idle preferably without
power.

[0059] The power system feeding an Electrified Highway
Lane can include a set of stationary sblid Oxide Fuel
Cells (SOFC units) fed by alternative fuel sources, and a
network of interconnecting microgrids described in a
previous embodiment. Thus, the Electrified Highway Lane
can have its own distributed energy generation system
with combined heat capture and optional roadside Hydrogen
ééneration. Where utility power is available,
inexpensive, and environmentally acceptable, the
microgrid can tap into the utility grid system.

[0060] The E—Pod shown in this embodiment uses cargo
trucks for illustrative purposes only. Other types of
vehicles, such as buses and utility vehicles can also be
fitted with an E-pod, and can similarly use _the
Electrified Highway lanes for electric propulsion.

[(0061] In another embodiment of the high power
wireless resonant energy transfer system, electric or
hybrid vehicles that are regqulariy parked on the same
location for extended period, such as school buses and

passenger cars, can use Bumper Chargers with Wireless

Energy Transfer ("WET") for replenishing their onboard
energy storage. FIG. 16 shows a school bus 901 being
recharged from an elevated Bumper Charger. The coils of

the WET can be installed in the bumper 905 of the
vehicle, and on the parkway in the bumper curb 903. The
vehicle energy storage 910 can be recharged over a few
hours while the school bus is waiting. The required
power 1is small because of the 1long charging time

available.
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[0062] Hybrid and electric automobiles can use the WET
installed in parking lots and home driveways. An average
automobile can require about 0.3kWh/mi for regular city
cycles. Therefore, the recharge power requirements can be
modest in comparison the buses and trucks (preferably
2.5kWh/mi and 4kWh/mi respectively). A medium power
alternative of the series resonant inductive coupling
array can be used to recharge power typically in the
range of 5 to 15kW. The principle block diagram in FIG.
17 shows .the co-resonant inductively coupled phase-array
technique, whose secondary receiving circuits 1302 and
1304 are tuned to the same frequency as the primary
circuits 1308 and 1306. Although the primary circuits
are weakly coupled to the secondary circuits, the high
quality factor (Q) of the resonant circuits assures co-
resonance at a comﬁon frequency. The operating resonant
frequency can be over 100kHz. The tuned <circuit
comprises split coils 1050 and 1051 (Lpll and Lpl2)
resonating with the coaxial capacitor 1052, which is
arranged near the middle of the LRC circuit as shown in
FIG. 17. The receiving secondary resonant circuit
comprises inductors 1060 and 1061 arranged as shown with
capacitor 1062. The second pair of primary-secondary
circuits 1306 and 1304, are substantially identical. The
coils preferably have an air-core, with ferrite diverters
preferably used only externally to shield residual flux
entering the vehicle. The Multi-Phase Converters 1055
and 1065 can be integrated with the dual coil-capacitor
field generators as shown in FIG. 14. As described in
a previous embodiment, controlling the driving voltage
phase angle between the primaries generates field
direction change for power optimization that compensates
for vehicle misalignment by shifting the location of the

transfer.
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(0063]  FIG. 18(a) shows one example of a B-vector
field distribution in a pair of primary-secondary coils.
The co-resonating primary and secondary B fields 1071 and
1072 are dense in and around the coils, but the flux
density is small in the airgap between the roadside
assembly and the vehicle. FIG. 18(b) shows the energy
being concentrated at and around the coils, and decaying
rapidly toward the middle of the airgap.

[0064] Corresponding to FIG. 9, which shows the
extended double dual-coil configuration for the series-
resonant inductive coupling for large' vehicles, FIG.
18 (c) shows the equivalent four coil configuration of the
co-resonant inductive coupling for smaller vehicles,
having an MPC 1081 and coils 1082, 1083, 1084, and 1086
arranged as shown.

[0065] FIG. 19 shows a typical automobile 1010 which,
once electrified, can use the co-resonant inductive WET
installed into driveways and parking lots. WET
installation under the roadway surface pfeferably uses
the double dual-coil phase-array 1020, which can adjust
and correct for large misalignment as described earlier.
The curb-charger variation of the WET 1015 has adjustment
for one direction. Due to the symmetry between the
roadside and onboard power conversion, the energy can
flow in both directions. Charging from the roadside can
be reversed, and the energy stored in the onboard energy
storage can be fed back to the roadside. The vehicle
parked over the WET can be used as a non-contact
emergency power source.

[6066] While various implementations and embodiments
of the high power wireless resonant energy transfer
system have been described, it will be apparent to those

of ordinary skill in the art that many more are possible.
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WHAT IS CLAIMED IS:

1. A high power wireless resonant energy transfer
system, comprising:

an energy transmission system arranged to wirelessly
transfer energy across an airgap; and

an energy reception system positioned to receive
said transferred energy across said airgép through a

resonant inductive coupling between said transmission and

said reception system, said energy transmission system.

arranged to automatically and electronically vary the
spatial direction of said resonant inductive coupling
with the alignment ©between said transmission and
reception system, such that energy transfer occurs at a

desired location, frequency and power level.

2. The system of claim 1, wherein said energy
transmission system comprises at least one pair of
primary resonant circuits, each one of said at least one
pair arranged to inductively couple with another of said
at least one pair by an inductive coupling to establish a
common resonant frequency for said at least one pair of

primary resonant circuits.

3. The system of claim 2, wherein said energy
reception system comprises at least one pair of secondary
coils arranged to inductively couple with said at least
one pair of primary resonant circuits to provide -an
electrical load for said primary resonant circuits, said
electrical load adjusting said common resonant frequency

of said coupled primary and secondary circuits.
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4, The system of claim 2, further comprising a
controller that adjusts relative input voltage phase in
said at least one pair of primary resonant circuits, said
controller connected to receive.an input voltage having
an automatically adjustable input voltage phase to adjust
said $patial‘ direction of said —resonant inductive

coupling.

5. The system of claim 2, further comprising a
controller that adjusts a pulse width of an input current
to each of said at least one pair of primary resonant
circuits to adjust the output power of said resonant

inductive coupling.

6. The system of claim 1, wherein said desirable
location is centered along a centerline of said receiver,
and does not extend substantially beyond the limits of

said receiver.

7. The system of claim 1, wherein said energy
transmission 'system is arranged in proximity to a roadway
and said energy reception system is arranged on an

underside of an electrically chargeable vehicle.

8. The systgm of claim 7, wherein a plurality of
said lenergy transmission systems are arranged in
proximity to said roadway such that said electrically
_chargeable vehicle receives said transferred energy while

in motion.

9. The system of claim 1, wherein said energy
transmission system comprises at least one pair of

primary coils, with the coils of each pair arranged in a
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ferrite core magnetic diverter and substantially coplanar

kwith each other.

10. The system of claim 1, wherein said energy
transmission system comprises at least one pair of
secondary coils, with the coils of each pair arranged in
a ferrite- core magnetic diverter and substantially

coplanar with each other.

11. The system of claim 8, wherein said at least
one pair of primary coils and said at least one pair of

secondary coils comprise Litz-wire.

12. A combined heat and power generation and high
power wireless resonant energy transfer system,
comprising:

a local energy generation system arranged to
generate, store and provide electrical energy for a local
site and fo; an electrically chargeéble vehicle in
proximity to said local site;

an energy transmission system arranged to wirelessly
transfer energy across an airgap; and

an energy reception system positioned to receive
said transferred energy across said airgap through a
resonant inductive coupling between said transmission and
said reception systems, said energy transmission system
arranged to automatically and electronically vary the
spatial direction of said resonant inductive coupling
with the alignment between said transmission and
reception system, such that energy transfer occurs at a

desired location, frequency and power level.

13. The system of claim 12, wherein said energy

transmission system comprises at least one pair of
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primary coils arranged to form a common resonant circuit,
with the coils of each pair arranged to inductively
couple to establish a common resonant frequency for said

at least one pair of primary resonant circuits.

14. The system of claim 13, wherein said energy
reception system comprises at least one pair of secondary
coils arranged to inductively couple with said at least
one pair of primary resonant circuits to provide an
electfical load for said primary resonant ciréuits, said
electrical load adjusting said common resonant frequency

of said primary resonant circuits.

15. The system of claim 13, further comprising a
controller that adjusts relative input voltage phase in
said at least one pair of primary resonant circuits, said
controller connected to receive an input voltage having
an automatically adjustable input voltage phase to adjust
said spatial direction of said resonant - inductive

coupling.

16. The system of claim 13, further comprising a
controller that adjusts a pulse width of an input current
to each of said at least one pair of primary resonant
circuits to adjust the output power of said resonant

inductive coupling.

17. The system of claim 12, wherein said desirable
location is centered along a centerline of said receiver,
and does not extend substantially beyond the limits of

said receiver.

18. The system of claim 12, wherein said energy

transmission system is arranged in proximity to a roadway
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and said energy reception system is arranged on an

underside of an electrically chargeable vehicle.

19. The system of claim 18, wherein a plurality of
said energy transmission systems are arranged in
proximity to said roadway such that said electrically
chargeable vehicle receives said transferred energy while

in motion.

20. The system of claim 12, wherein said energy
generation system comprises a generator and an
alternative and renewable energy source for fueling said

generator.

21. The system of claim 12, wherein said energy
generation system comprises a multi-directional converter
for controlling said electrical energy provided to said

local site and said electrically chargeable vehicle.

22. A method for wireless energy transfer,
comprising:

positioning an electrically <chargeable vehicle
within electromagnetic proximity of a transmitter;

beam-searching said receiver by modulating a phase
angle of an input signal to a transmitter to locate an
optimal electromagnetic field distribution;

auto-adjusting an energy transfer frequency based on
a position of said energy receiver}

auto-adjusting an energy transfer power by
modulating a pulse width of an input signal to said
transmitter;

transferring energy from said transmitter to said

receiver.
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23. The method of claim 23, further comprising
generating power at a local site to power said site and

said transmitter.

24. A detachable E-pod, comprising:

a wheel assembly removably attached to a vehicle;

a wireless energy reception system arranged on said
wheel assembly to receive wirelessly transmitted energy
from an energy transmission system;

.a propulsion system comprising an electric motor
arranged on said wheel assembly and powered by said
wirelessly transmitted energy to move said vehicle; and

an electronic controller interface system arranged
to electrically connect said wheel assembly with said
vehicle té control said propulsion system from said

vehicle.

25. The system of claim 22, further comprising an
electrified highway having a plurality of energy
transmission systems arranged to periodically provide
energy to said wireless energy' reception system, said
wheel assembly 1lowered to receive energy from said

transmission system and to propel said vehicle.
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(54) MAGNETIC COUPLING CONNECTOR FOR HIGH VOLTAGE AND HEAVY CURRENT

(57)Abstract:

PROBLEM TO BE SOLVED: To provide a simply

detachable connector capable of effectively propagating

pulse current of high voltage (e.g., 10 kV), heavy current

(e.g., 100 kA or more), and pulse width (e.g., 30 u sec or 0.
less). o 12 '
SOLUTION: The connector comprises a primary winding , ! P

12 connected to a high—voltage and high current power
supply 1, a secondary winding 14 connected to a molded =1 Y
electromagnetic coil 2, and a conductive core 16 for ll 17a 17b i
conducting flux generated by the primary coil to the

secondary coil. The conductive core 16 comprises a : J
primary core 16a, wound by the primary winding and a ,s; :
secondary core 16b wound by the secondary winding. |

The primary core and the secondary core brought into i
contact or are drawn close to be magnetically connected

to each other, and are spaced apart to be electrically

cut-off each other.
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* NOTICES *

JPO and INPIT are not responsible for any
damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the original
precisely.

2x¥kkx shows the word which can not be translated.

3In the drawings, any words are not translated.

CLAIMS

[Claim(s)]

[Claim 1]JA magnetic connection connector for high—-tension high currents characterized by what
it has the following, and this primary side core and a secondary core stick or approach mutually,
and are connected magnetically, an interval is separated mutually, and is cut electrically.

A primary side coil (12) connected to a high-tension high current power supply (1).

Secondary winding (14) connected to an electromagnetic molded coil (2).

A primary side core which it became from a conductive core (16) for leading magnetic flux
generated by a primary side coil to secondary winding and around which, as for a conductive
core (16), a primary side coil was coiled (16a).

A secondary core around which secondary winding was coiled (16b).

[Claim 2]The magnetic connection connector for high-tension high currents according to claim 1
which the aforementioned conductive core (16) is the closed rectangular shape, and is
characterized by a U-shaped thing for which the aforementioned primary side core (16a) and a
secondary core (16b) cut this rectangular shape in a surface.

[Claim 3]The magnetic connection connector for high-tension high currents according to claim 2
characterized by what the aforementioned cutting plane sticks or approaches mutually at the
time of connection, and is constituted so that an interval may be mutually separated at the time
of cutting.

[Claim 4]The magnetic connection connector for high—tension high currents according to claim 1
characterized by what is wound around each core so that a primary side coil (12) and secondary
winding (14) may lap concentrically at the time of connection.

[Claim 5]The magnetic connection connector for high-tension high currents according to claim 1
characterized by what the aforementioned conductive core (16) consists of a silicon steel plate,
aferrite material, or amorphous material.

(Claim 6] The magnetic connection connector for high—tension high currents according to claim 1
characterized by what is done by plastic resin for the mold of the aforementioned primary side
coil (12) and the secondary winding (14), respectively.

[Translation done.]
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DETAILED DESCRIPTION

[Detailed Description of the Invention]

[0001]

[Field of the Invention]The present invention relates to the magnetic connection connector for
high—tension high currents which can be desorbed by non—contact.

[0002]

[Description of the Prior Art]The tandem press and the transfer press are used from the former,
although comparatively complicated solid forming parts, such as a body of an automobile and a
door panel, are processed at high speed, for example. However, difficult press forming occurred
in a conventional tandem press and transfer press. For example, when press forming of the
complicated form was carried out partially, at one process of a press, an edge could not mold the
portion of the handle of a door panel, etc. exactly, but they had a problem of not being made to
accurate form. Therefore, when especially high quality was required, two to 3 process was
needed, as a result, more than one needed to be provided also like two or more sets of up—and-
down mold sets being not only required but the press operator, and there was a problem which
productivity is deteriorated and serves as cost increase. Although molding of the aluminum
material was increasingly demanded for the weight saving of vehicles, since springback of
aluminum was large as compared with a griddle, there was a problem that a form was not finished
accurately.

[0003]In order to solve this problem, the applicant of the present invention originated the
continuous press system which can mold also in complicated form with the small number of
press bases, and can process aluminum without springback into predetermined form, and applied
(the application for patent 2000-65265, unpublished).

[0004] This continuous press system is a tandem press or a transfer press provided with two or
more sets of presses, and is provided with at least one electromagnetic forming device provided
between presses in a press.

[0005]Since it has an electromagnetic forming device between presses in a tandem press or the
press of a transfer press according to the constitution of this invention, It can use together with
the usual mechanical press or a hydraulic press, and magnetic forming (Electromagnetic
Forming.EMF) of the work material (panel) can be carried out. This magnetic forming has the
various characteristics —— it can mold also in complicated form by the rapidity of molding, etc.,
and aluminum can be molded without springback.

Molding which was impossible until now is attained.

(0006]

[Problem to be solved by the invention]The electromagnetic forming device mentioned above
comprises a power supply unit, a switching circuit, etc. which were electrically connected to the
electromagnetic molded coil embedded under the mold, and this coil. In this case, the power
supply unit, the switching circuit, etc. are large—sized, and since it is installed in the holding part
besides a press, the connector which electrically connects an electromagnetic molded coil, a
power supply unit, etc. and which can be desorbed becomes indispensable.

[0007]1t is necessary to send high tension (for example, 10 kV), a high current (for example, not
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less than 100 kA), and the sign half wave waveform pulse current of high frequency (for example,
not less than 30 kHz) through an electromagnetic molded coil in magnetic forming.
[0008]However, the conventional connector contacts a conductor and conductors (busbar etc.)
by mechanical torque or mounting torque, and had the problem that time and a labor were
applied to desorption of a bolt, etc. too much. In the connector which can be desorbed without
desorption of a bolt, in order to send a high current, there was a problem that the loss by the
contact resistance of a connection part could not spread efficiently largely the high—tension high
current pulse mentioned above.

[0009]Since the scope of frequency was limited to the low voltage low (about 20 kHz), the non-
contact power supply technology furthermore used for feed systems, such as physical
distribution-related, etc. is the target high—-tension high current pulse in the present invention,
and was not able to be applied to a not less than 30—-kHz sign half wave waveform. Since a
primary side and the downstream were fixed, desorption of the pulse transformer for high—
tension high currents which makes electrical energy spread by magnetic combination was not
completed.

[0010]The present invention is originated in order to solve the problem mentioned above. That is,
there is the object of this invention in being able to spread efficiently high tension (for example,
10 kV), a high current (for example, not less than 100 kA), and the pulse current of pulse width
(for example, less than 30microsec), and desorption providing an easy connector.

f0o11]

[Means for solving problem]The primary side coil (12) which is connected to a high-tension high
current power supply (1) according to the present invention, Consist the secondary winding (14)
connected to an electromagnetic molded coil (2), and the magnetic flux generated by a primary
side coil of a conductive core (16) for leading to secondary winding, and a conductive core (16),
Consist of a primary side core (16a) around which the primary side coil was coiled, and a
secondary core (16b) around which secondary winding was coiled, and this primary side core and
a secondary core, The magnetic connection connector for high~tension high currents
characterized by what it sticks or approaches mutually, and connects magnetically, an interval is
separated mutually, and is cut electrically is provided.

[0012]According to the composition of the present invention, a primary side core (16a) and a
secondary core (16b), By sticking or approaching mutually, it connects magnetically, the
magnetic flux generated in a primary side coil according to a high—tension high current power
supply (1) is led to secondary winding, a high~tension high current pulse is induced by this
magnetic flux by secondary winding (14), a seal of approval can be carried out to an
electromagnetic molded coil (2), and magnetic forming can be carried out to it. Since it connects
magnetically, high tension (for example, 10 kV), a high current (for example, not less than 100
kA), and the sign half wave waveform pulse current of pulse width (for example, less than
30microsec) can be spread efficiently. Namely, when connection generally uses the conventional
not direct continuation but magnetic combination to the electrical energy propagation by a high
current pulse with the extra—high tension which becomes large—scale, It becomes that high
withstand voltage and connection resistance do not arise and possible to use it for the power
supply which the connector which can be desorbed is constituted easily and needs desorption
frequently, and load. Thereby, a time baton becomes possible [ incorporating easily the
equipment which uses a high current pulse for the factory line which poses a problem with
extra—high tension J.

[0013]according to the preferable embodiment of the present invention, the aforementioned
conductive core (16) is the closed rectangular shape, and the aforementioned primary side core
(16a) and the secondary core (16b) cut this rectangular shape in the surface — it is U-shaped.
By this composition, the conductive core (16) which can be desorbed can be constituted easily,
and leakage magnetic flux at the time of connection can be made small.

[0014]The aforementioned cutting plane sticks or approaches mutually at the time of connection,
and it is constituted so that an interval may be mutually separated at the time of cutting. This
composition can desorb a high-tension high current easily only by adhesion (or contiguity) and
secession of a cutting plane non-contact.
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[0015]what is wound around each core so that a primary side coil (12) and secondary winding
(14) may lap concentrically at the time of connection = this == better == **. By this
composition, the magnetic flux generated in the primary side coil can be reliably led to secondary
winding, the leakage magnetic flux at the time of connection can be reduced, and coupling
efficiency can be improved.

[0016]The aforementioned conductive core (16) has good ** which consists of a silicon steel
plate, a ferrite material, or amorphous material. Coupling efficiency can be raised more by using
not only the usual silicon steel plate but a ferrite material, and amorphous material.

[0017]The mold of the aforementioned primary side coil (12) and the secondary winding (14) is
carried out by plastic resin, respectively. Vibration of the winding by a high current can be
suppressed by this composition, securing the withstand voltage of winding.

[0018]

[Mode for carrying out the invention]Hereafter, the preferable embodiment of the present
invention is described with reference to Drawings. In each figure, the same code is given to a
common portion and the duplicate description is omitted.

[0019]Fig.1 is a principle figure of magnetic forming and, as for (A), in cylindrical molding, (B)
shows the case of sheet forming. Magnetic forming is the metalworking method for using the
energy which a magnetic field has, and in order to acquire sufficient processing force, it needs a
powerful magnetic field. Therefore, a strong magnetic field is used at the moment of producing by
sending the discharge current from the capacitor 3 (capacitor bank) of large scale and high
tension through ¥¥kkkikikiciolk 2, Namely, by storing energy in the mass capacitor 3 by the high
tension of about 10 kV, and closing the discharge switch 4, as shown in Fig.1 (A) and (B), A high
current (for example, 150 kA, 30 microseconds) flows into siskikskksksckkik 2 in an instant, a strong
magnetic field occurs, the molding material 5 is flown soon in the magnetic field, and high velocity
forming is made along with a mold. This magnetic forming does not need the water etc. which
transmit processing force like explosive forming or electrodischarge forming, but is made also in
the atmosphere or a vacuum, and its working speed is quick, and almost all processings are
ended within in 1 ms. This magnetic forming has the various characteristics of it being able to
mold also in complicated form by the rapidity of molding, etc., and being able to mold aluminum
without springback into predetermined form.

[0020]Fig.2 is a principle figure of magnetic forming which used the magnetic connection
connector for high—tension high currents of the present invention. As shown in this figure, the
present invention is characterized by the magnetic connection connector 10 for high—tension
high currents comprising the following.

The primary side coil 12 connected to the hlgh—tensmn high current power supply 1.

Secondary winding 14 connected to the electromagnetic molded coil 2.

The conductive core 16 for leading magnetic flux generated by the primary side coil 12 to
secondary winding.

The high—tension high current power supply 1 consists of the high voltage direct current power
supply 1a, the capacitor 1b, and the charge switch 1c in this example. 150 kA and the high
current for 30 microseconds can be sent through pulse form at the primary side coil 12 by
storing energy in the mass capacitor 3, for example via the charge switch 1c with the about 10—
kV high voltage direct current power supply 1a, and closing the discharge switch 4 by this
composition.

[0021]Fig.3 is a principle figure of the magnetic connection connector for high-tension high
currents of the present invention shown in Fig.2.As shown in this figure, the conductive core 16
consists of the primary side core 16a around which the primary side coil 12 was coiled, and the
secondary core 16b around which the secondary winding 14 was coiled. In this example, electric
conduction core 16 sex is the hollow square-shaped closed rectangular shape. the primary side
core 16a and the secondary core 16b cut the rectangular shape of the core 16 by the cutting
plane 17a and b —— it is U-shaped. Although the sectional shape of a core is square in this
example, the present invention may not be limited to this but a rectangle, circular, an ellipse, and
any other sectional shape may be sufficient as it. The cutting plane 17a of the primary side core
16a and the secondary core 16b and b stick or approach mutually so that leakage magnetic flux
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may be made small at the time of connection of a connector. This cutting plane 17a and b are
separated by the interval through which the magnetic flux generated with the primary side core
16a at the time of cutting of a connector does not flow into the secondary core 16b.

[0022]As typically shown in Fig.3, the primary side coil 12 and the secondary winding 14, It is
wound around each core, the magnetic flux generated in the primary side coil is reliably led to
secondary winding, the leakage magnetic flux at the time of connection is reduced, and coupling
efficiency is improved so that the primary side coil 12 and the secondary winding 14 may lap
concentrically at the time of connection of a connector.

[0023]Fig4 is a mimetic diagram of the high—tension high current spread by the magnetic
connection connector for high—tension high currents of the present invention. In this example,
the target high—tension [ connector / 10 / for high—tension high currents / of the present
invention / magnetic connection ] high current is a pulse width [ sec of about 30micro ] sin half
wave, that peak voltage is about 10 kV, and that peak current is about 150 kA. By setting the
winding ratio of the primary side coil 12 and the secondary winding 14 to 1:1, at the high power
transmission efficiency of not less than about 90%, it passed to the primary side coil 12, for
example, 150 kA and the high current pulse for 30 microseconds can be passed to the secondary
winding 14 as it is by composition of the present invention mentioned above.

[0024]Fig.5 - Fig.7 are the specific embodiment figures of the magnetic connection connector 10
for high—tension high currents of the present invention.Among these, itis a cross sectional view
[ in / the Fig.6 can set Fig.5_in a perspective view, can be set to a section structure figure, and /
in Fig.7 / the A-A line of Fig.6 ].In Fig.6 and Fig.7, (A) shows the cutting condition of a connector
and (B) shows the connectable state.

[0025]As shown in Fig.5, this magnetic connection connector 10 for high—tension high currents
has stored the primary side portion and the secondary part in the separate housing 18a and b, in
order to shield an electromagnetic noise. The housing 18a and b are grounded in the ground line
which does not carry out a *¥k#ickk* graphic display. As shown in Fig.6, an opening portion laps
mutually and the housing 18a and the mutual connecting part of b serve as full close, when it is
opened wide and combined mechanically and magnetically (connection). In Fig.5, in order to shield
an electromagnetic noise, the coaxial cable is used for the input/output cable. The handle is
attached to the primary side housing 18a in order to make pushing of a primary side portion and
drawing easy. It has sensors, such as a proximity switch, so that it may turn out as an electrical
signal that a primary side and the downstream were combined completely.

[0026]As shown in Fig.6_and Fig.7, in this example, the core 16 is a longitudinal position and
attachment and detachment of a primary side and the downstream perform it horizontally.The
conductive core 16 consists of a silicon steel plate, a ferrite material, or amorphous material.
The mold of the primary side coil 12 and the secondary winding 14 is carried out by the base
material 19a and b (for example, plastic resin), respectively.

[0027]Winding is given so that the primary side coil 12 and the secondary winding 14 may lap at
the time of connection. Between a primary side coil and secondary winding, about 1-2-mm
clearance is provided between the primary side housing and the downstream housing between a
core and winding so that a primary side and the downstream can connect smoothly mechanically.

[0028]According to the composition of the present invention mentioned above, the primary side
core 16a and the secondary core 16b, By sticking or approaching mutually, it connects
magnetically, the magnetic flux generated in a primary side coil according to the high—-tension
high current power supply 1 is led to secondary winding, a high—tension high current pulse is
induced by this magnetic flux by the secondary winding 14, a seal of approval can be carried out
to the electromagnetic molded coil 2, and magnetic forming can be carried out to it. Since it
connects magnetically, high tension (for example, 10 kV), a high current (for example, not less
than 100 kA), and the sign half wave waveform pulse current of pulse width (for example, less
than 30microsec) can be spread efficiently.

[0029]0Of course, it can change variously in the range which the present invention is not limited
to the embodiment mentioned above, and does not deviate from the summary of the present
invention. For example, the magnetic connection connector for high—tension high currents of the
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present invention can also be used for uses other than magnetic forming.

(0030]

(Effect of the Invention]As mentioned above, when connection generally uses the conventional
not direct continuation but magnetic combination to the electrical energy propagation by a high
current pulse with the extra—high tension which becomes large-scale, high withstand voltage and
connection resistance arise and twist, and the connector which can be desorbed can be
constituted easily. Therefore, it becomes possible to use it for the power supply which needs
desorption frequently, and load. Thereby, a time baton becomes possible [ incorporating easily
the equipment with which it has been made difficult to incorporate on the factory line which
poses a problem and which uses a high current pulse with extra—high tension ].
[0031]Therefore, the magnetic connection connector for high-tension high currents of the
present invention can spread efficiently high tension, a high current, and the pulse current of
high frequency, and has the effect which was excellent in desorption being easy and there being
etc.

[Translation done.]
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* NOTICES *

JPO and INPIT are not responsible for any
damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the original
precisely.

2x%** shows the word which can not be translated.

3.In the drawings, any words are not translated.

TECHNICAL FIELD

[Field of the Invention]The present invention relates to the magnetic connection connector for
high-tension high currents which can be desorbed by non-contact.

[Translation done.]
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* NOTICES *

JPO and INPIT are not responsible for any
damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the original
precisely.

2.%%¥%k shows the word which can not be translated.

3.In the drawings, any words are not translated.

PRIOR ART

[Description of the Prior Art]JThe tandem press and the transfer press are used from the former,
although comparatively complicated solid forming parts, such as a body of an automobile and a
door panel, are processed at high speed, for example. However, difficult press forming occurred
in a conventional tandem press and transfer press. For example, when press forming of the
complicated form was carried out partially, at one process of a press, an edge could not mold the
portion of the handle of a door panel, etc. exactly, but they had a problem of not being made to
accurate form. Therefore, when especially high quality was required, two to 3 process was
needed, as a result, more than one needed to be provided also like two or more sets of up~and—
down mold sets being not only required but the press operator, and there was a problem which
productivity is deteriorated and serves as cost increase. Although molding of the aluminum
material was increasingly demanded for the weight saving of vehicles, since springback of
aluminum was large as compared with a griddle, there was a problem that a form was not finished
accurately.

[0003]In order to solve this problem, the applicant of the present invention originated the
continuous press system which can mold also in complicated form with the small number of
press bases, and can process aluminum without springback into predetermined form, and applied
(the application for patent 2000-65265, unpublished).

[0004]This continuous press system is a tandem press or a transfer press provided with two or
more sets of presses, and is provided with at least one electromagnetic forming device provided
between presses in a press.

[0005]Since it has an electromagnetic forming device between presses in a tandem press or the
press of a transfer press according to the constitution of this invention, It can use together with
the usual mechanical press or a hydraulic press, and magnetic forming (Electromagnetic
Forming.EMF) of the work material (panel) can be carried out. This magnetic forming has the
various characteristics ~ it can mold also in complicated form by the rapidity of molding, etc,
and aluminum can be molded without springback.

Molding which was impossible until now is attained.

[Translation done.]
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JP0 and INPIT are not responsible for any
damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the original
precisely.

2x%¥x shows the word which can not be translated.

3.In the drawings, any words are not translated.

EFFECT OF THE INVENTION

[Effect of the Invention]As mentioned above, when connection generally uses the conventional
not direct continuation but magnetic combination to the electrical energy propagation by a high
current pulse with the extra—high tension which becomes large—scale, high withstand voltage and
connection resistance arise and twist, and the connector which can be desorbed can be
constituted easily. Therefore, it becomes possible to use it for the power supply which needs
desorption frequently, and load. Thereby, a time baton becomes possible [ incorporating easily
the equipment with which it has been made difficult to incorporate on the factory line which
poses a problem and which uses a high current pulse with extra=high tension J.
[0031]Therefore, the magnetic connection connector for high—-tension high currents of the
present invention can spread efficiently high tension, a high current, and the pulse current of
high frequency, and has the effect which was excellent in desorption being easy and there being
etc.

[Translation done.]
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* NOTICES *

JPO and INPIT are not responsible for any
damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the original
precisely.

2 x¥%¥*k shows the word which can not be translated.

3.In the drawings, any words are not translated.

TECHNICAL PROBLEM

[Problem to be solved by the invention]The electromagnetic forming device mentioned above
comprises a power supply unit, a switching circuit, etc. which were electrically connected to the
electromagnetic molded coil embedded under the mold, and this coil. In this case, the power
supply unit, the switching circuit, etc. are large—sized, and since it is installed in the holding part
besides a press, the connector which electrically connects an electromagnetic molded coil, a
power supply unit, etc. and which can be desorbed becomes indispensable.

[0007]1t is necessary to send high tension (for example, 10 kV), a high current (for example, not
less than 100 kA), and the sign half wave waveform pulse current of high frequency (for example,
not less than 30 kHz) through an electromagnetic molded coil in magnetic forming.
[0008]However, the conventional connector contacts a conductor and conductors (busbar etc.)
by mechanical torque or mounting torque, and had the problem that time and a labor were
applied to desorption of a bolt, etc. too much. In the connector which can be desorbed without
desorption of a bolt, in order to send a high current, there was a problem that the loss by the
contact resistance of a connection part could not spread efficiently largely the high—-tension high
current pulse mentioned above.

[0009]Since the scope of frequency was limited to the low voltage low (about 20 kHz), the non—
contact power supply technology furthermore used for feed systems, such as physical
distribution-related, etc. is the target high—tension high current pulse in the present invention,
and was not able to be applied to a not less than 30—kHz sign half wave waveform. Since a
primary side and the downstream were fixed, desorption of the pulse transformer for high—
tension high currents which makes electrical energy spread by magnetic combination was not
completed.

[0010]The present invention is originated in order to solve the problem mentioned above. That is,
there is the object of this invention in being able to spread efficiently high tension (for example,
10 kV), a high current (for example, not less than 100 kA), and the pulse current of pulse width
(for example, less than 30microsec), and desorption providing an easy connector.

[Translation done.]
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MEANS

[Means for solving problem]The primary side coil (12) which is connected to a high-tension high
current power supply (1) according to the present invention, Consist the secondary winding (14)
connected to an electromagnetic molded coil (2), and the magnetic flux generated by a primary
side coil of a conductive core (16) for leading to secondary winding, and a conductive core (16),
Consist of a primary side core (16a) around which the primary side coil was coiled, and a
secondary core (16b) around which secondary winding was coiled, and this primary side core and
a secondary core, The magnetic connection connector for high—-tension high currents
characterized by what it sticks or approaches mutually, and connects magnetically, an interval is
separated mutually, and is cut electrically is provided.

[0012]According to the composition of the present invention, a primary side core (16a) and a
secondary core (16b), By sticking or approaching mutually, it connects magnetically, the
magnetic flux generated in a primary side coil according to a high-tension high current power
supply (1) is led to secondary winding, a high—~tension high current pulse is induced by this
magnetic flux by secondary winding (14), a seal of approval can be carried out to an
electromagnetic molded coil (2), and magnetic forming can be carried out to it. Since it connects
magnetically, high tension (for example, 10 kV), a high current (for example, not less than 100
kA), and the sign half wave waveform pulse current of pulse width (for example, less than
30microsec) can be spread efficiently. Namely, when connection generally uses the conventional
not direct continuation but magnetic combination to the electrical energy propagation by a high
current pulse with the extra—high tension which becomes large-scale, It becomes that high
withstand voltage and connection resistance do not arise and possible to use it for the power
supply which the connector which can be desorbed is constituted easily and needs desorption
frequently, and load. Thereby, a time baton becomes possible [ incorporating easily the
equipment which uses a high current pulse for the factory line which poses a problem with
extra—high tension ].

[0013]according to the preferable embodiment of the present invention, the aforementioned
conductive core (16) is the closed rectangular shape, and the aforementioned primary side core
(16a) and the secondary core (16b) cut this rectangular shape in the surface —- it is U-shaped.
By this composition, the conductive core (16) which can be desorbed can be constituted easily,
and leakage magnetic flux at the time of connection can be made small.

[0014]The aforementioned cutting plane sticks or approaches mutually at the time of connection,
and it is constituted so that an interval may be mutually separated at the time of cutting. This
composition can desorb a high-tension high current easily only by adhesion (or contiguity) and
secession of a cutting plane non—contact.

[0015]what is wound around each core so that a primary side coil (12) and secondary winding
(14) may lap concentrically at the time of connection —— this — better — *3*. By this
composition, the magnetic flux generated in the primary side coil can be reliably led to secondary
winding, the leakage magnetic flux at the time of connection can be reduced, and coupling
efficiency can be improved.

[0016]The aforementioned conductive core (16) has good ** which consists of a silicon steel
plate, a ferrite material, or amorphous material. Coupling efficiency can be raised more by using
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not only the usual silicon steel plate but a ferrite material, and amorphous material.

[0017]The mold of the aforementioned primary side coil (12) and the secondary winding (14) is
carried out by plastic resin, respectively. Vibration of the winding by a high current can be
suppressed by this composition, securing the withstand voltage of winding.

[0018]

[Mode for carrying out the invention]Hereafter, the preferable embodiment of the present
invention is described with reference to Drawings. In each figure, the same code is given to a
common portion and the duplicate description is omitted.

[0019]Fig.1 is a principle figure of magnetic forming and, as for (A), in cylindrical molding, (B)
shows the case of sheet forming. Magnetic forming is the metalworking method for using the
energy which a magnetic field has, and in order to acquire sufficient processing force, it needs a
powerful magnetic field. Therefore, a strong magnetic field is used at the moment of producing by
sending the discharge current from the capacitor 3 (capacitor bank) of large scale and high
tension through ¥¥kkkkkkkkkk 2. Namely, by storing energy in the mass capacitor 3 by the high
tension of about 10 kV, and closing the discharge switch 4, as shown in Fig.1 (A) and (B), A high
current (for example, 150 kA, 30 microseconds) flows into *¥kkkidkidkkk 2 in an instant, a strong
magnetic field occurs, the molding material 5 is flown soon in the magnetic field, and high velocity
forming is made along with a mold. This magnetic forming does not need the water etc. which
transmit processing force like explosive forming or electrodischarge forming, but is made also in
the atmosphere or a vacuum, and its working speed is quick, and almost all processings are
ended within in 1 ms. This magnetic forming has the various characteristics of it being able to
mold also in complicated form by the rapidity of molding, etc., and being able to mold aluminum
without springback into predetermined form.

[0020]Fig.2 is a principle figure of magnetic forming which used the magnetic connection
connector for high—tension high currents of the present invention. As shown in this figure, the
present invention is characterized by the magnetic connection connector 10 for high—-tension
high currents comprising the following.

The primary side coil 12 connected to the high—tension high current power supply 1.

Secondary winding 14 connected to the electromagnetic molded coil 2.

The conductive core 16 for leading magnetic flux generated by the primary side coil 12 to
secondary winding.

The high—tension high current power supply 1 consists of the high voltage direct current power
supply 1a, the capacitor 1b, and the charge switch 1c¢ in this example. 150 kA and the high
current for 30 microseconds can be sent through pulse form at the primary side coil 12 by
storing energy in the mass capacitor 3. for example via the charge switch 1c with the about 10-
kV high voltage direct current power supply 1a, and closing the discharge switch 4 by this
composition.

[0021]Fig.3 is a principle figure of the magnetic connection connector for high-tension high
currents of the present invention shown in Fig.2.As shown in this figure, the conductive core 16
consists of the primary side core 16a around which the primary side coil 12 was coiled, and the
secondary core 16b around which the secondary winding 14 was coiled. In this example, electric
conduction core 16 sex is the hollow square—shaped closed rectangular shape. the primary side
core 16a and the secondary core 16b cut the rectangular shape of the core 16 by the cutting
plane 17a and b —— it is U-shaped. Although the sectional shape of a core is square in this
example, the present invention may not be limited to this but a rectangle, circular, an ellipse, and
any other sectional shape may be sufficient as it. The cutting plane 17a of the primary side core
16a and the secondary core 16b and b stick or approach mutually so that leakage magnetic flux
may be made small at the time of connection of a connector. This cutting plane 17a and b are
separated by the interval through which the magnetic flux generated with the primary side core
16a at the time of cutting of a connector does not flow into the secondary core 16b.

[0022)As typically shown in Fig.3, the primary side coil 12 and the secondary winding 14, It is
wound around each core, the magnetic flux generated in the primary side coil is reliably led to
secondary winding, the leakage magnetic flux at the time of connection is reduced, and coupling
efficiency is improved so that the primary side coil 12 and the secondary winding 14 may lap
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concentrically at the time of connection of a connector.

[0023]Fig.4 is a mimetic diagram of the high-tension high current spread by the magnetic
connection connector for high-tension high currents of the present invention. In this example,
the target high-tension [ connector / 10 / for high-tension high currents / of the present
invention / magnetic connection ] high current is a pulse width [ sec of about 30micro ] sin half
wave, that peak voltage is about 10 kV, and that peak current is about 150 kA. By setting the
winding ratio of the primary side coil 12 and the secondary winding 14 to 1:1, at the high power
transmission efficiency of not less than about 90%, it passed to the primary side coil 12, for
example, 150 kA and the high current pulse for 30 microseconds can be passed to the secondary
winding 14 as it is by composition of the present invention mentioned above.

[0024]Fig.5 - Fig.7 are the specific embodiment figures of the magnetic connection connector 10
for high—tension high currents of the present invention.Among these, it is a cross sectional view
[in / the Fig.6 can set Fig.5 in a perspective view, can be set to a section structure figure, and /
in Fig.7 / the A-A line of Fig.6 ].In Fig.6_and Fig.7, (A) shows the cutting condition of a connector
and (B) shows the connectable state.

[0025]As shown in Fig.5, this magnetic connection connector 10 for high-tension high currents
has stored the primary side portion and the secondary part in the separate housing 18a and b, in
order to shield an electromagnetic noise. The housing 18a and b are grounded in the ground line
which does not carry out a *¥¥*kkkkk graphic display. As shown in Fig.6, an opening portion laps
mutually and the housing 18a and the mutual connecting part of b serve as full close, when it is
opened wide and combined mechanically and magnetically (connection). In Fig.5, in order to shield
an electromagnetic noise, the coaxial cable is used for the input/output cable. The handle is
attached to the primary side housing 18a in order to make pushing of a primary side portion and
drawing easy. It has sensors, such as a proximity switch, so that it may turn out as an electrical
signal that a primary side and the downstream were combined completely.

[0026]As shown in Fig.6_and Fig.7, in this example, the core 16 is a longitudinal position and
attachment and detachment of a primary side and the downstream perform it horizontally.The
conductive core 16 consists of a silicon steel plate, a ferrite material, or amorphous material.
The mold of the primary side coil 12 and the secondary winding 14 is carried out by the base
material 19a and b (for example, plastic resin), respectively.

[0027]Winding is given so that the primary side coil 12 and the secondary winding 14 may lap at
the time of connection. Between a primary side coil and secondary winding, about 1-2—=mm
clearance is provided between the primary side housing and the downstream housing between a
core and winding so that a primary side and the downstream can connect smoothly mechanically.

[0028]According to the composition of the present invention mentioned above, the primary side
core 16a and the secondary core 16b, By sticking or approaching mutually, it connects
magnetically, the magnetic flux generated in a primary side coil according to the high—-tension
high current power supply 1 is led to secondary winding, a high—tension high current pulse is
induced by this magnetic flux by the secondary winding 14, a seal of approval can be carried out
to the electromagnetic molded coil 2, and magnetic forming can be carried out to it. Since it
connects magnetically, high tension (for example, 10 kV), a high current (for example, not less
than 100 kA), and the sign half wave waveform pulse current of pulse width (for example, less
than 30microsec) can be spread efficiently.

[0029]Of course, it can change variously in the range which the present invention is not limited
tothe embodiment mentioned above, and does not deviate from the summary of the present
invention. For example, the magnetic connection connector for high-tension high currents of the
present invention can also be used for uses other than magnetic forming.

[Translation done.]
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DESCRIPTION OF DRAWINGS

[Brief Description of the Drawings]
[Drawing 1]It is a principle figure of magnetic forming.

[Drawing 2]it is a principle figure of magnetic forming using the magnetic connection connector
for high—tension high currents of the present invention.

Drawing 3]t is a principle figure of the magnetic connection connector for high~tension high
currents of the present invention.

Drawing 4]It is a mimetic diagram of the high-tension high current spread by the magnetic
connection connector for high—tension high currents of the present invention.

Drawing 5]It is a perspective view of the magnetic connection connector for high-tension high
currents of the present invention.

Drawing 6]It is a section structure figure of the magnetic connection connector for high-tension
high currents of the present invention.

[Drawing 7]t is a cross sectional view in the A-A line of Fig.6.

[Explanations of letters or numerals]

1 A high—tension high current power supply and 2 An electromagnetic molded coil and 3 A
capacitor and 4 Switch, 5 A molding material and 10 [ A conductive core and 16a / A primary
side core, 16b secondary core, and 17a and 17b / A cutting plane, 18a, 18b housing, and 19a and
19b / Base material ] The magnetic connection connector for high—tension high currents, and 12
A primary side coil and 14 Secondary winding and 16

Ly [ep—
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* NOTICES *

JPO and INPIT are not responsible for any
damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the original
precisely.

2¥%x* shows the word which can not be translated.

3.In the drawings, any words are not translated.
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! Drawing 1]
A)

Drawing 3
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MAGNETIC COUPLING CONNECTOR FOR HIGH VOLTAGE AND HEAVY CURRENT

No documents available for this prierity numier.

Inventor(s): KOBAYASHI YASUO; MAJIMA TAKASHI; SASAKI YUJI +
(KOBAYASHI YASUO, ; MAJIMA TAKASHI, ; SASAKI YUJI)
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(s):

Also published EP1258892 (A2) EP1258892 (A3) EP1258892 (B1)
as: US2002171525 (A1) US6781496 (B2)

Abstract of JP2002343655 (A)

PROBLEM TO BE SOLVED: To provide a

simply detachable connector capable of

effectively propagating pulse current of high

voltage (e.g., 10 kV), heavy current (e.g.,

100 kA or more), and pulse width (e.g., 30 L P
[mu]sec or less). SOLUTION: The !

connector comprises a primary winding 12 FE 12 i4

connected to a high-voltage and high " AN N S— i / i
current power supply 1, a secondary \ f 1—mv\ f i H
winding 14 connected to a molded \ : LYy I\ V ‘1 v,
electromagnetic coil 2, and a conductive i . rib ; "_—J,.‘E
core 16 for conducting flux generated by the ! Y ;\‘i' {.Li i ! '
primary coil to the secondary coil. The ; o SR ;W%T{ut B
conductive core 16 comprises a primary S sl s IEAK| A :J

core 16a, wound by the primary winding ; ! ' Voo

and a secondary core 16b wound by the :

secondary winding. The primary core and ; !
the secondary core brought into contact or :

are drawn close to be magnetically

connected to each other, and are spaced

apart to be electrically cut-off each other.
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PATENT ABSTRACTS OF JAPAN

(11)Publication number : 2000-200725
(43)Date of publication of application : 18.07.2000

ot e im0 40 P e i P

(51)int.Cl. HO1F 38/14
HO2J 17/00

(21)Application number : 10-377219 (71)Applicant : TOKIN CORP

(22)Date of filing : 29.12.1998 (72)Inventor : SATO NAOTO
UMEMURA TSUGUO
ONODERA KEIZO
TSUCHIYA HARUHIKO

(54) NON-CONTACT POWER TRANSMISSION DEVICE

(57)Abstract:

PROBLEM TO BE SOLVED: To improve the

transmission efficiency of a non—contact power

transmission device and to miniaturize it by providing

recessed parts where coils are buried for soft magnetic

materials installed on the opposite sides of sides where 1 1

the confronting coils are confronted each other through

a gap.

SOLUTION: A non—contact power transmission device W‘W.W 9

where one side becomes a transmission side and the

other side becomes a reception side, coils 1 confronting 7 % 2 7

one another through a gap 1, soft magnetic materials 3 %/MM g
are installed on the opposite sides of the sides where

the coils 1 are confronted one another, and power is 1 1
transmitted without contact by using an electromagnetic

guidance operation occurred between the confronting

coils. Recessed parts of forms into which the coils 1 can

be inserted are formed in the soft magnetic materials 3

and the coils 1 are inserted into the recessed parts. The

heights of the coils can be lower than the soft magnetic

materials but can be higher. They can separately be used by purposes. For forming the soft
magnetic materials, a method for integrally press—forming it by a metallic mold, a method for
combining a flat plate and a flat plate where coil-like holes are made and a method by
application can be considered but any method can be used.
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* NOTICES *

JPO and INPIT are not responsible for any
damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the original
precisely.

2. %%¥* shows the word which can not be translated.

3.In the drawings, any words are not translated.

CLAIMS

[Claim(s)]
[Claim 1]A coil from which one side serves as the transmitting side and another side serves as a
receiving side and which opposes via a gap is included, Non—-contact transfer-of-power
equipment, wherein the aforementioned soft magnetic material has a concave part which embeds
the aforementioned coil in non—contact transfer-of-power equipment which transmits electric
power to non—contact using an electromagnetic induction action which provides a soft magnetic
- material to a side and an opposite side where the aforementioned coil opposes, and is produced
between the aforementioned coils which counter.
[Claim 2]A coil from which one side serves as the transmitting side and another side serves as a
receiving side and which opposes via a gap is included, In non—contact transfer—of-power
equipment which transmits electric power to non—contact using an electromagnetic induction
action which provides a soft magnetic material to a side and an opposite side where the
aforementioned coil opposes, and is produced between the aforementioned coils which counter,
Non-contact transfer—of-power equipment which the aforementioned soft magnetic material has
a concave part which embeds the aforementioned coil to both sides, and is characterized by
being the structure in which double-side transmission is possible.

[Translation done.]
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* NOTICES *
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1.This document has been translated by computer. So the translation may not reflect the original
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2.¥%xk shows the word which can not be translated.

3.In the drawings, any words are not translated.

DETAILED DESCRIPTION

[Detailed Description of the Invention]

(oo01]

[Field of the Invention]The present invention relates to electric power, a signal, or the non—
contact transfer—of—-power equipment both transmitted simultaneously by non—contact by the
electromagnetic induction action generated between coils.

[0002]

[Description of the Prior Art]Conventionally, this kind of non-contact transfer-of-power
equipment was form between which a soft magnetic material puts the coil which will place the
shape of a plate meander, or the monotonous spiral coil 1 on the soft magnetic material 2 of a
plate, and will be the primary order [ 2nd ], as shown in Fig.4_and Fig.5.Therefore, as magnetic
resistance showed largely Fig.6, generating of leakage flux had increased. Since it was such a
structure, it had become the hindrance of slimming down and a miniaturization.

[0003]

[Problem to be solved by the invention]Therefore, transmission efficiency of problem of the
present invention improves and there is in moreover providing the miniaturized non—contact
transfer—of-power equipment.

[0004]

[Means for solving problem]As for the present invention, one side contains the coil from which
the transmitting side and another side serve as a receiving side and which opposes via a gap, In
the non—contact transfer-of-power equipment which transmits electric power to non—contact
using the electromagnetic induction action which provides a soft magnetic material to the side
and opposite side where the aforementioned coil opposes, and is produced between the
aforementioned coils which counter, the aforementioned soft magnetic material is non-contact
transfer—-of-power equipment having a concave part which embeds the aforementioned coil.
[0005]As for the present invention, one side contains the coil from which the transmitting side
and another side serve as a receiving side and which opposes via a gap, In the non—-contact
transfer—of-power equipment which transmits electric power to non—-contact using the
electromagnetic induction action which provides a soft magnetic material to the side and
opposite side where the aforementioned coil opposes, and is produced between the
aforementioned coils which counter, The aforementioned soft magnetic material is non—contact
transfer-of-power equipment which has a concave part which embeds the aforementioned coil
to both sides, and is characterized by being the structure in which double—side transmission is
possible.

[0006]In the present invention, magnetic resistance and leakage flux decrease by using form of a
soft magnetic material as the mere uneven type which was not monotonous and met the form of
the coil, and embedding a coil into it. Therefore, transmission efficiency can be improved.
[0007]Since transmission efficiency improves, a loss decreases, and input power is small and
ends by lessening leakage flux, the further miniaturization and slimming down are attained.
[oo08]

[Mode for carrying out the invention]Hereafter, an embodiment of the invention is described with
reference to Drawings.
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[0009]Fig.1 is a cross sectional view of the non—contact transfer-of-power equipment of the
present invention. Fig.2 is a side view showing the flow of the magnetic flux in the non—contact
transfer—of—power equipment of the present invention.

[0010]As shown in Fig.1, the non—contact transfer-of-power equipment of the present invention
forms the concave part of the form which can insert the coil 1 in the soft magnetic material 3,
and inserts the coil 1 in this concave part.

[0011]The height of a coil may be when not only the case where it is lower than a soft magnetic
material but high, and is properly used according to the use.

[0012]As shown in Fig.2, when the gap of a transmission section and a receive section is the
same, it turns out that the way of the present invention becomes the distance into which
magnetic flux flows through a soft magnetic material conventionally (Fig.6) is long, and short in
the distance passing through the inside of the air, and magnetic resistance becomes small.
[0013]Which method may be used although the method of carrying out press forming integrally
with a mold, the method of combining a plate and the plate which the coiled hole was able to
open, the method by application, etc. can be considered to the formation method of a soft
magnetic material.

[0014]) The cross sectional view of the non—contact transfer—of-power equipment of other
examples of the present invention is shown in Fig.3. In this case, both sides of the one magnetic
body 13 are equipped with 2 sets of coils 1, and double-side transmission is made possible.
[0015]

[Effect of the Invention]As described above, according to the present invention, transmission
efficiency was able to improve and, moreover, the miniaturized non—contact transfer—of-power
equipment was able to be provided.

[Translation done.]
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JPO and INPIT are not responsible for any
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1.This document has been translated by computer. So the translation may not reflect the original
precisely.

2%¥%¥x shows the word which can not be translated.

3.In the drawings, any words are not translated.

TECHNICAL FIELD

[Field of the Invention]The present invention rélates to electric power, a signal, or the non—
contact transfer—of-power equipment both transmitted simultaneously by non—-contact by the
electromagnetic induction action generated between coils.
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PRIOR ART

[Description of the Prior Art]Conventionally, this kind of non~contact transfer-of-power
equipment was form between which a soft magnetic material puts the coil which will place the
shape of a plate meander, or the monotonous spiral coil 1 on the soft magnetic material 2 of a
plate, and will be the primary order [ 2nd ], as shown in Fig.4 and Fig.5.Therefore, as magnetic
resistance showed largely Fig.6, generating of leakage flux had increased. Since it was such a
structure, it had become the hindrance of slimming down and a miniaturization.
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EFFECT OF THE INVENTION

(Effect of the Invention]As described above, according to the present invention, transmission
efficiency was able to improve and, moreover, the miniaturized non—contact transfer-of-power
equipment was able to be provided.
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TECHNICAL PROBLEM

[Problem to be solved by the invention]Therefore, transmission efficiency of problem of the
present invention improves and there is in moreover providing the miniaturized non—contact
transfer—of-power equipment.
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MEANS

[Means for solving problem]As for the present invention, one side contains the coil from which
the transmitting side and another side serve as a receiving side and which opposes via a gap, In
the non-contact transfer-of-power equipment which transmits electric power to non-contact
using the electromagnetic induction action which provides a soft magnetic material to the side
and opposite side where the aforementioned coil opposes, and is produced between the
aforementioned coils which counter, the aforementioned soft magnetic material is non—-contact
transfer—of-power equipment having a concave part which embeds the aforementioned coil.
[0005]As for the present invention, one side contains the coil from which the transmitting side
and another side serve as a receiving side and which opposes via a gap, In the non-contact
transfer—of-power equipment which transmits electric power to non—contact using the
electromagnetic induction action which provides a soft magnetic material to the side and
opposite side where the aforementioned coil opposes, and is produced between the
aforementioned coils which counter, The aforementioned soft magnetic material is non—contact
transfer—of-power equipment which has a concave part which embeds the aforementioned coil
to both sides, and is characterized by being the structure in which double-side transmission is
possible.

[0006]In the present invention, magnetic resistance and leakage flux decrease by using form of a
soft magnetic material as the mere uneven type which was not monotonous and met the form of
the coil, and embedding a coil into it. Therefore, transmission efficiency can be improved.
[0007]Since transmission efficiency improves, a loss decreases, and input power is small and
ends by lessening leakage flux, the further miniaturization and slimming down are attained.
[0008] .

[Mode for carrying out the invention]Hereafter, an embodiment of the invention is described with
reference to Drawings.

[0009]Fig.1 is a cross sectional view of the non—contact transfer-of-power equipment of the
present invention. Fig.2 is a side view showing the flow of the magnetic flux in the non-contact
transfer—of—-power equipment of the present invention.

[0010]As shown in Fig.1, the non—contact transfer-of-power equipment of the present invention
forms the concave part of the form which can insert the coil 1 in the soft magnetic material 3,
and inserts the coil 1 in this concave part.

[0011]The height of a coil may be when not only the case where it is lower than a soft magnetic
material but high, and is properly used according to the use.

[0012]As shown in Fig.2, when the gap of a transmission section and a receive section is the
same, it turns out that the way of the present invention becomes the distance into which
magnetic flux flows through a soft magnetic material conventionally (Fig.6) is long, and short in
the distance passing through the inside of the air, and magnetic resistance becomes small.
[0013]Which method may be used although the method of carrying out press forming integrally
with a mold, the method of combining a plate and the plate which the coiled hole was able to
open, the method by application, etc. can be considered to the formation method of a soft
magnetic material.

[0014]The cross sectional view of the non—contact transfer-of-power equipment of other
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examples of the present invention is shown in Fig.3. In this case, both sides of the one magnetic
body 13 are equipped with 2 sets of coils 1, and double-side transmission is made possible.
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damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the original
precisely.

2¥%%* shows the word which can not be translated.

3In the drawings, any words are not translated.

DESCRIPTION OF DRAWINGS

(Brief Description of the Drawings]
[Orawing 1]The cross sectional view of the non—contact transfer—of-power equipment of the
present invention.

[Drawing 2]The side view showing the flow of the magnetic flux in the non—contact transfer—of—
power equipment of the present invention.

[Drawing 3]The cross sectional view of the non—contact transfer—of—-power equipment of other
examples of the present invention.

[Drawing 4]The plan view of conventional non—contact transfer-of~power equipment.

[Drawing 5]The cross sectional view of conventional non—contact transfer—of-power equipment.
[Drawing 6]The side view showing the flow of the magnetic flux in conventional non-contact
transfer—of—-power equipment.

[Explanations of letters or numerals]

1 Coil

2 (Former) Soft magnetic material

3 and 13 Soft magnetic material (present invention)

4 (The flow of magnetic flux is shown) Arrow

[Translation done.]
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DRAWINGS

[Drawing 1]
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[Drawing 5]
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Abstract of JP2000200725 (A)

PROBLEM TO BE SOLVED: To improve
the transmission efficiency of a non-contact
power transmission device and to
miniaturize it by providing recessed parts
where coils are buried for soft magnetic
materials installed on the opposite sides of
sides where the confronting coils are g g |
confronted each other through a gap. . Fi

SOLUTION: A non-contact power - -
?,\/ 3
2.

transmission device where one side
e

becomes a transmission side and the other %4 !
side becomes a reception side, coils 1 ] -
confronting one another through agap 1, EZ4, 77 1 [, VoA %
soft magnetic materials 3 are installed on  ¥ZZ7%¢ W‘%fg/ 7
the opposite sides of the sides where the ,;-' '
coils 1 are confronted one another, and
power is transmitted without contact by
using an electromagnetic guidance
operation occurred between the confronting
coils. Recessed parts of forms into which
the coils 1 can be inserted are formed in the
soft magnetic materials 3 and the coils 1

are inserted into the recessed parts. The
heights of the coils can be lower than the
soft magnetic materials but can be higher. They can separately be used by purposes. For
forming the soft magnetic materials, a method for integrally press-forming it by a metallic
mold, a method for combining a flat plate and a flat plate where coil-like holes are made
and a method by application can be considered but any method can be used. '
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* NOTICES *

JPO and INPIT are not responsible for any
damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the original
precisely.

2.x%%k* shows the word which can not be translated.

3.In the drawings, any words are not translated.

CLAIMS

[Claims]

[Claim 1]An air core choke coil carrying out caking of the winding with winding and an insulating
binder spirally.

[Claim 2]An air core choke coil carrying out the series connection of the number of turns so that
magnetic flux which these spiral coils make may arise in the additive *¥** direction, while making
the same number thru/or two or more spiral coils substantially made into the same number
adjoin concentrically.
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* NOTICES *

JPO and INPIT are not responsible for any
damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the original
precisely.

2 %#x% shows the word which can not be translated.

3.In the drawings, any words are not translated.

DETAILED DESCRIPTION

[Detailed explanation of the device]

(0001]

[Industrial Application]

This design starts an air core choke coil.

[0002]

[Description of the Prior Art]

Generally, the conventional air core choke coil is formed in the shaft core direction in what is
called long solenoid winding, as shown in Fig.4.

[0003]

[Problem(s) to be Solved by the Device]

However, when it is a thing of such a form and a reactance is increased, It is necessary to
increase a number of turns or to lecture on means, such as carrying out the series connection of
the plurality, and, as a result, **. In order to stop at an inductance increasing in proportion to a
number of turns, the number, etc. at most, as a whole, it becomes in the form, and becomes
largely, and much space is monopolized. %,

** A wirewound resistor increases more than needed and Q (angular-velocity L: Q=omega L/R
omega : inductance R : wirewound resistor) worsens.

The problem of ** is produced.

This design tends to solve this problem, enables miniaturization and flattening, and tries to aim at
the improvement of Q.

[0004]

[Means for solving problem]

The device of Claim 1 carried out caking of the winding with winding and an insulating binder
spirally for the above—-mentioned purpose achievement.

The series connection of the device of Claim 2 was carried out so that the magnetic flux which
these spiral coils make might produce in the additive *¥¥* direction, while making a number of
turns the same number thru/or two or more spiral coils substantially made into the same number
adjoin concentrically.

[0005]

[Function]

Since it is the composition on %, the air core choke coil which Claim 1 wound spirally enables
formation of the air core choke coil of Claim 2 while it enables use by the singular number
thru/or two or more stratification, therefore enables miniaturization of a form, and flattening.
[n the air core choke coil of Claim 2, besides the self-inductance of each spiral coil, the
magnetic flux which produces the mutual inductance by mutual induction between spiral coils
and from which two or more spiral coils make the mutual inductance between this spiral coil =~
additive *¥%¥ —— according to the number of coils, it is markedly alike from things, and will
become big, and it becomes the maximum after between spiral coils has been close.

Although it ** and a total inductance becomes that by which total of such a mutual inductance
was added to total of the self-inductance of each spiral coil, In the greatest state, the total
mutual inductance to which between [ all ] spiral coils were close serves as a very big value
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which multiplied by twice the self-inductance which one spiral coil has the second [ about ]
power of the number of coils. Since a mutual inductance decreases and this value becomes small
by making between spiral coils separate, arbitrary adjustments are possible for it.

** -= since it stops at the part in which a full-spiral coil has a wirewound resistor compared with
a total inductance [ like ], the marked improvement of Q is attained.

(0006]

[Working example]

Fig.1 thru/or Fig.3 show the working example of this design.

The series connection of the illustrated thing is carried out by both reel core parts so that the
magnetic flux which both coils make may produce in the additive **%% direction, while making a
number of turns the same number thru/or the two spiral coils 1 and 2 which were substantially
made into the same number and were made reverse at both the directions of winding adjoin by
adhesion concentrically.

Specifically, both the spiral coils 1 and 2 make the halfway point of one winding be placed at a
reel core part, wind the both sides around a mutual opposite direction spirally, and form them in
one and a bilayer, and caking is carried out with an insulating binder.

For example, the self-inductance of both the spiral coils 1 and 2 shall be 4 microhenries,
respectively, and if it was made close like a graphic display of both the spiral coil and the
greatest mutual inductance was produced, it is set to about 16 microhenries as a whole, and
becomes twice [ about ] over the past.

When workability is taken into consideration, it is good for formation of both the spiral coils 1 and
2 to use a stranded wire.

Although the two spiral coils 1 and 2 are comprised in the above working example, as long as the
magnetic flux to produce is in an additive **** state, the number is arbitrary and its adjustment
of an interval is also arbitrary.

[0007]

[Effect of the Device]

According to the device of Claim 1, since it winds around spiral winding, use by the singular
number thru/or two or more stratification can be performed, thereby, miniaturization of a form
and flattening can be attained and the air core choke coil which was excellent in Claim 2 can be
obtained.

Since the series connection of the magnetic flux from which the same number thru/or two or
more spiral coils substantially made into the same number adjoin concentrically, and these spiral
coils make a number of turns is carried out in the state of additive **%% according to the device
of Claim 2, Can make it produce and the mutual inductance which looks between spiral coils
markedly according to the number of coils, and becomes it largely by addition with total of this
mutual inductance, and total of the self-inductance of each spiral coil, a total inductance can be
made into the big thing which was markedly alike and increased according to the number of coils.
Therefore, a form can be miniaturized and flattened and exclusive space can be cut down
substantially. since a wirewound resistor stops at the part of both the spiral coils 1 and 2 in spite
of increase of an inductance, Q can be boiled markedly and it can be made to improve

[Translation done.]
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* NOTICES *

JPO and INPIT are not responsible for any
damages caused by the use of this translation.

Page 1 of |

1.This document has been translated by computer. So the translation may not reflect the original

precisely.
2.%¥%x* shows the word which can not be translated.
3.In the drawings, any words are not translated.

TECHNICAL FIELD

[Industrial Application]
This design starts an air core choke coil.
[0002]
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* NOTICES *

JPO and INPIT are not responsible for any
damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the original
precisely.

2%¥kx shows the word which can not be translated.

3.In the drawings, any words are not translated.

PRIOR ART

[Description of the Prior Art]

Generally, the conventional air core choke coil is formed in the shaft core direction in what is
called long solenoid winding, as shown in Fig.4.

(0003]
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* NOTICES *

JPO and INPIT are not responsible for any
damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the original
precisely.

2.¥%¥k* shows the word which can not be translated.

3.In the drawings, any words are not translated.

EFFECT OF THE INVENTION

[Effect of the Device]
According to the device of Claim 1, since it winds around spiral winding, use by the singular
number thru/or two or more stratification can be performed, thereby, miniaturization of a form
and flattening can be attained and the air core choke coil which was excellent in Claim 2 can be
obtained.

Since the series connection of the magnetic flux from which the same number thru/or two or
more spiral coils substantially made into the same number adjoin concentrically, and these spiral
coils make a number of turns is carried out in the state of additive **** according to the device
of Claim 2, Can make it produce and the mutual inductance which looks between spiral coils
markedly according to the number of coils, and becomes it largely by addition with total of this
mutual inductance, and total of the self-inductance of each spiral coil, a total inductance can be
made into the big thing which was markedly alike and increased according to the number of coils.
Therefore, a form can be miniaturized and flattened and exclusive space can be cut down
substantially. since a wirewound resistor stops at the part of both the spiral coils 1 and 2 in spite
of increase of an inductance, Q can be boiled markedly and it can be made to improve

[Translation done.]
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* NOTICES *

JPO and INPIT are not responsible for any
damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the original
precisely.

2.x¥%% shows the word which can not be translated.

3.In the drawings, any words are not translated.

TECHNICAL PROBLEM

[Problem(s) to be Solved by the Device]

However, when it is a thing of such a form and a reactance is increased, It is necessary to
increase a number of turns or to lecture on means, such as carrying out the series connection of
the plurality, and, as a result, *¥. In order to stop at an inductance increasing in proportion to a
number of turns, the number, etc. at most, as a whole, it becomes in the form, and becomes
largely, and much space is monopolized. *¥,

** A wirewound resistor increases more than needed and Q (angular-velocity L: Q=omega L/R
omega : inductance R : wirewound resistor) worsens.

The problem of ** is produced.

This design tends to solve this problem, enables miniaturization and flattening, and tries to aim at

the improvement of Q.
[0004]
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* NOTICES *

JPO and INPIT are not responsible for any
damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the original
precisely.

2%%¥* shows the word which can not be translated.

3.In the drawings, any words are not translated.

MEANS

[Means for solving problem]
The device of Claim 1 carried out caking of the winding with winding and an insulating binder
spirally for the above—mentioned purpose achievement.

The series connection of the device of Claim 2 was carried out so that the magnetic flux which
these spiral coils make might produce in the additive *¥¥* direction, while making a number of
turns the same number thru/or two or more spiral coils substantially made into the same number
adjoin concentrically.

[0005]

[Translation done.]

2/12/2013

Momentum Dynamics Corporation
Exhibit 1009
Page 439



Data sourced extemally and reproduced by Baldwins Intellectual Property Auckland Page 1 of 1

* NOTICES *
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precisely.

2x%¥* shows the word which can not be translated.

3.In the drawings, any words are not translated.

OPERATION

[Function]

Since it is the composition on **, the air core choke coil which Claim 1 wound spirally enables
formation of the air core choke coil of Claim 2 while it enables use by the singular number
thru/or two or more stratification, therefore enables miniaturization of a form, and flattening.

In the air core choke coil of Claim 2, besides the self-inductance of each spiral coil, the

magnetic flux which produces the mutual inductance by mutual induction between spiral coils
and from which two or more spiral coils make the mutual inductance between this spiral coil —
additive *¥*¥% —— according to the number of coils, it is markedly alike from things, and will
become big, and it becomes the maximum after between spiral coils has been close.

Although it ** and a total inductance becomes that by which total of such a mutual inductance
was added to total of the self-inductance of each spiral colil, In the greatest state, the total
mutual inductance to which between [ all ] spiral coils were close serves as a very big value
which multiplied by twice the self-inductance which one spiral coil has the second [ about ]
power of the number of coils. Since a mutual inductance decreases and this value becomes small
by making between spiral coils separate, arbitrary adjustments are possible for it.

** —— since it stops at the part in which a full-spiral coil has a wirewound resistor compared with
? tota:: inductance [ like ], the marked improvement of Q is attained.

0006
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* NOTICES *

JPO and INPIT are not responsible for any
damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the original
precisely.

2%¢xk shows the word which can not be translated.

3.In the drawings, any words are not translated.

EXAMPLE

[Working example]

Fig.1 thru/or Fig.3 show the working example of this design.

The series connection of the illustrated thing is carried out by both reel core parts so that the
magnetic flux which both coils make may produce in the additive ***¥* direction, while making a
number of turns the same number thru/or the two spiral coils 1 and 2 which were substantially
made into the same number and were made reverse at both the directions of winding adjoin by
adhesion concentrically.

Specifically, both the spiral coils 1 and 2 make the halfway point of one winding be placed at a
reel core part, wind the both sides around a mutual opposite direction spirally, and form them in
one and a bilayer, and caking is carried out with an insulating binder.

For example, the self-inductance of both the spiral coils 1 and 2 shall be 4 microhenries,
respectively, and if it was made close like a graphic display of both the spiral coil and the
greatest mutual inductance was produced, it is set to about 16 microhenries as a whole, and
becomes twice [ about ] over the past.

When workability is taken into consideration, it is good for formation of both the spiral coils 1 and
2 to use a stranded wire.

Although the two spiral coils 1 and 2 are comprised in the above working example, as long as the
magnetic flux to produce is in an additive *¥%* state, the number is arbitrary and its adjustment
of an interval is also arbitrary.

(0007]
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* NOTICES *

JP0 and INPIT are not responsible for any
damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the original
precisely.

2xxxx shows the word which can not be translated.

3.In the drawings, any words are not translated.

DESCRIPTION OF DRAWINGS

[Brief Description of the Drawings]

Drawing 1]It is a perspective view showing the working example of the air core choke coil of this
design.

[Drawing 2]It is a vertical section side view of the example.

[Drawing 3]It is a composition point explanatory view of the example.

[Drawing 4]t is a perspective view showing a conventional example,

[Explanations of letters or numerals]

1, 2 - Spiral coil
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DRAWINGS
| Drawing 1

[Drawing 3]

/1

[ Drawing 4]
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* NOTICES *

JP0 and INPIT are not responsible for any
damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the original
precisely.

2xx¥x* shows the word which can not be translated.

3.In the drawings, any words are not translated.

[Claims]

[Claim 1]Attend a move region of a mobile body provided with a storage battery, and a primary
iron core which constitutes one side of a transformer in a position which carries out relative
displacement to a mobile body, and a primary coil are provided, In charging equipment of a mobile
body which provides a secondary iron core and a secondary coil to the aforementioned mobile
body, makes the aforementioned primary iron core and a secondary iron core oppose, energizes
to a primary coil, makes a secondary coil generate current, and charged the aforementioned
storage battery with this current, Charging equipment of a mobile body changing a cross—
sectional area of a surface made to oppose in order to make magnetic combination of the
aforementioned primary iron core and a secondary iron core perform.
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CLAIMS

[Claims]

[Claim 1]Attend a move region of a mobile body provided with a storage battery, and a primary
iron core which constitutes one side of a transformer in a position which carries out relative
displacement to a mobile body, and a primary coil are provided, In charging equipment of a mobile
body which provides a secondary iron core and a secondary coil to the aforementioned mobile
body, makes the aforementioned primary iron core and a secondary iron core oppose, energizes
to a primary coil, makes a secondary coil generate current, and charged the aforementioned
storage battery with this current, Charging equipment of a mobile body changing a cross—
sectional area of a surface made to oppose in order to make magnetic combination of the
aforementioned primary iron core and a secondary iron core perform.
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DETAILED DESCRIPTION

[Detailed explanation of the device]

[o001]

(Industrial Application]

This design is related with the charging equipment to the storage battery which an automatic

guided vehicle, a magnetic—levitation—transfer vehicle, etc. are mounting.

[0002]

[Description of the Prior Art]

Fig.2 is a typical side surface cross sectional view showing the composition of the conventional

automatic guided vehicle disclosed in JP,H4-236102,A.

In Fig.2, 1 shows an automatic guided vehicle and 2 shows the traveling track. In this automatic

guided vehicle 1, the electrode 15 for contacting the aforementioned collecting terminals 10 on

the trajectory 2 in the collecting terminals 10 for receiving the electric supply from the outside

again, and taking an electrical link is provided. The aforementioned collecting terminals 10
interpose the charge circuit 11 currently provided to the automatic guided vehicle 1, and are
[conne]cted to the storage battery 12. The electrode 15 is connected to AC power supply 16.
0003

When charging the storage battery 12 of the automatic guided vehicle 1, the collecting terminals
10 make the place in contact with the electrode 15 stop the automatic guided vehicle 1, and
charge the storage battery 12 via the electrode 15, the collecting terminals 10, and the charge
circuit 11 from the power supply 16.

However, such conventional charging equipment is performing charge to the storage battery 12
by mechanical contact with the electrode 15 and the collecting terminals 10.

There was a risk of receiving an electric shock, since it was generated by dust in order to
prevent loose connection and to make the collecting terminals 10 *¥#% to the electrode 11, and

the electrode 15 is exposed, and there was danger of short—circuiting between a conductive
object of these neighborhood and the electrode 15 further.

[0004]

The system which supplies electric power in the non—contact state mechanically as this measure
is proposed (JP,H4-236102,A). This system arranges the primary coil 22 wound around a part of
trajectory of the automatic guided vehicle 1 at the primary iron core 21 and this, as shown in
Fig.3, and it connects the aforementioned primary coil 22 to AC power supply 23. On the other
hand to the automatic guided vehicle 1, the aforementioned primary iron core 21, and the primary
coil 22 and the secondary coil 25 wound around the position which can be countered at the
secondary iron core 24 and this are arranged, and the secondary coil 25 interposes the charge
circuit 26, and connects it to the storage battery 27. 30 is a lifting device.

The automatic guided vehicle 1 is stopped so that the secondary iron core 24 and the secondary
coil 25 may oppose with the primary iron core 21 and the primary coil 22, when charging the
storage battery 27 of the automatic guided vehicle 1, and electric power is supplied to the
primary coil 22 from AC power supply 23, and this is made to induce an alternating current
magnetic field.
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[0005]

An alternating current magnetic field goes into the secondary iron core 24 from the primary iron
core 21, and the secondary coil 25 induces ¥¥¥kkikikdk in the alternating current magnetic field
of the supplied secondary iron core 24. The charge circuit 26 rectifies from the secondary coll
25 to a direct current in response to alternating current, supplies this to the storage battery 27,
and is charged.

[0006]

[Problem(s) to be Solved by the Device]

By the way, if it is in equipment such conventionally, since the cross—sectional area of the bond
part (magnetic flux space bond part) of the primary iron core 21 and the secondary iron core 24
is the same, high accuracy is needed for positioning for combination. When positioning is not
made correctly, even if it makes the primary iron core 21 and the secondary iron core 24
approach, a required magnetic circuit is not formed, but it becomes impossible for transmission
of energy to carry out efficiently. There was also a risk of unnecessary magnetic flux passing the
metal body of secondary iron core 24 periphery of the automatic guided vehicle 1, when
positional displacement arises, and the electromotive force which is not meant being induced.
This design is made in view of this situation, high positioning accuracy is not required of the
place made into the purpose, but it is to provide the charging equipment of the mobile body
which enabled efficient charge.
[0007]

[Means for solving problem]
The charging equipment of the mobile body concerning this design attends the move region of
the mobile body provided with the storage battery, The primary iron core which constitutes one
side of a transformer in the position which carries out relative displacement to a mobile body,
Provide a primary coil and a secondary iron core and a secondary coil are provided to the
aforementioned mobile body, In the charging equipment of the mobile body which makes the
aforementioned primary one and a secondary iron core oppose, energizes to a primary coil,
makes a secondary coil generate current, and charged the aforementioned storage battery using
this current, The cross—sectional area of the surface made to oppose in order to make the
magnetic combination of the aforementioned primary iron core and a secondary iron core
perform was changed.
[0008]
[Function]
If it is in this design, it is changing the physical size of the magnetic connection circuit of a
primary iron core and a secondary iron core, i.e., a primary iron core, and the cross—sectional
area between secondary iron cores which should be made to oppose, and the tolerance level to
the positional displacement of a primary iron core and a secondary iron core is expanded, and
the demand to positioning accuracy can be eased.

[0009]

[Working example]
This design is specifically described based on the Drawings in which the working example is
shown below.

Fig.1 is a mimetic diagram showing the charging equipment of the mobile body concerning this
design, one in a figure shows an automatic guided vehicle, and 3 shows the traveling line. The
primary coil 5 wound around the primary iron core (cut core) 4 and this which make upward KO
type in the lower part of the traveling line 3 makes the end face and the surface of the primary
coil 5 overlook near the surface of the traveling line 3, or the surface, arranges, and has
connected AC power supply 6 to the primary coil 5. As AC power supply 6, commercial power or
a power supply with a frequency of about 150 Hz is used.

The lifting device 20 which makes it go up and down this under the primary iron core 4 is
arranged. The lifting device 20 is constituted, for example combining the rack 20a and the gear
20b, and makes it go up and down the primary iron core 4 for the gear 20b with the primary coil
? posi]tive and by making it reverse—drive by the motor which is not illustrated.

0010
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On the other hand, the secondary coil 8 wound around the secondary iron core (cut core) 7 and
this which make downward KO type is arranged by the automatic guided vehicle 1, and it is
installed in the position in which the aforementioned primary iron core 4 and opposite are
possible. The secondary coil 8 interposes the charge circuit 9, and is connected to the storage
battery 10. The opposite end cross—sectional area of the primary iron core 4 and the secondary
iron core 7 makes the primary iron core 4 the cross—sectional area of the limit of a saturation
magnetic circuit when acquiring required energy, and it is made for the secondary iron core 7 to
have become largely rather than it.

Conversely, of course, the area of the primary iron core 4 may be enlarged rather than that of
the secondary iron core 7.

In addition, the inside 1a of a figure is the light receiver provided to the automatic guided vehicle
1, and the light emitter which 3a provided to the traveling line 3. It may replace with these light
receivers 1a and the light emitter 3a, and an oscillator and a receiver may be used.

[0011]

Next, operation of such this equipment is described.

The automatic guided vehicle 1 is moved on the primary iron core 4 provided under the traveling
line 3, and the secondary iron core 7 is made to oppose with the primary iron core 4, and is
stopped. The transformer E is formed here of this. Positioning of the automatic guided vehicle 1
is performed by stopping the automatic guided vehicle 1, when the light emitter 3a provided to
the traveling line 3 opposes with the light receiver 1a provided to the automatic guided vehicle 1.

[0012]

A primary iron core is raised so that the lifting device 20 may be operated and the end face of
the primary iron core 4 may oppose with the end face of the secondary iron core 7, and the
dimension not more than abbreviated 2mm, and alternating current is supplied to the primary coil
5 from AC power supply 6. The alternating current magnetic field induced by the primary coil is
formed over the primary iron core 4 and the secondary iron core 7, and alternating current is
made to induce it by the secondary coil 8. This alternating current is rectified in the charge
circuit 9, it converts to a direct current, the storage battery 10 is supplied, and charge is
performed. After charge is completed, the lifting device 20 is operated and the primary iron core
4 and the primary coil 5 are descended.

[0013]

Although the above—-mentioned working example showed the case where charge to the storage
battery 10 of the automatic guided vehicle 1 was performed, of course, it can apply also to the
charge over storage batteries, such as a vehicle it runs by magnetic levitation.

Although the above—-mentioned working example showed the case where the primary iron core 4
and the primary coil 5 were fixed to the traveling line 3, it is good also as charging necessarily
not fixing and moving at the same speed as the automatic guided vehicle 1.

[0014]

[Effect of the Device]

The primary iron core provided to the side which carries out relative displacement to a mobile
body if it was in this design like the above, Since the opposing area with the secondary iron core
provided to the mobile body was changed, this design —— the conditions over mutual positioning
are eased, mutual positioning becomes easy, and efficient charge is attained —- generates the
outstanding effect.

[Translation done.]

2/12/2013

Momentum Dynamics Corporation
Exhibit 1009
Page 455



Data sourced extemally and reproduced by Baldwins Intellectual Property Auckland Page 1 of 1

* NOTICES *

JPO and INPIT are not responsible for any
damages caused by the use of this translation.
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precisely.
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TECHNICAL FIELD

[Industrial Application]

This design is related with the charging equipment to the storage battery which an automatic
guided vehicle, a magnetic—-levitation—transfer vehicle, etc. are mounting.

[0002]
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PRIOR ART

[Description of the Prior Art]

Fig.2 is a typical side surface cross sectional view showing the composition of the conventional
automatic guided vehicle disclosed in JP,H4-236102,A.

In Fig.2, 1 shows an automatic guided vehicle and 2 shows the traveling track. In this automatic
guided vehicle 1, the electrode 15 for contacting the aforementioned collecting terminals 10 on

the trajectory 2 in the collecting terminals 10 for receiving the electric supply from the outside
again, and taking an electrical link is provided. The aforementioned collecting terminals 10
interpose the charge circuit 11 currently provided to the automatic guided vehicle 1, and are
lct:onne]c’ced to the storage battery 12. The electrode 15 is connected to AC power supply 16.
0003

When charging the storage battery 12 of the automatic guided vehicle 1, the collecting terminals
10 make the place in contact with the electrode 15 stop the automatic guided vehicle 1, and
charge the storage battery 12 via the electrode 15, the collecting terminals 10, and the charge
circuit 11 from the power supply 16.

However, such conventional charging equipment is performing charge to the storage battery 12
by mechanical contact with the electrode 15 and the collecting terminals 10.

There was a risk of receiving an electric shock, since it was generated by dust in order to
prevent loose connection and to make the collecting terminals 10 *%%* to the electrode 11, and
the electrode 15 is exposed, and there was danger of short—circuiting between a conductive
object of these neighborhood and the electrode 15 further.

(0004]

The system which supplies electric power in the non—contact state mechanically as this measure
is proposed (JP,H4-236102,A). This system arranges the primary coil 22 wound around a part of
trajectory of the automatic guided vehicle 1 at the primary iron core 21 and this, as shown in
Fig.3, and it connects the aforementioned primary coil 22 to AC power supply 23. On the other
hand to the automatic guided vehicle 1, the aforementioned primary iron core 21, and the primary
coil 22 and the secondary coil 25 wound around the position which can be countered at the
secondary iron core 24 and this are arranged, and the secondary coil 25 interposes the charge
circuit 26, and connects it to the storage battery 27. 30 is a lifting device.

The automatic guided vehicle 1 is stopped so that the secondary iron core 24 and the secondary
coil 25 may oppose with the primary iron core 21 and the primary coil 22, when charging the
storage battery 27 of the automatic guided vehicle 1, and electric power is supplied to the
primary coil 22 from AC power supply 23, and this is made to induce an alternating current
magnetic field.

[o005]

An alternating current magnetic field goes into the secondary iron core 24 from the primary iron
core 21, and the secondary coil 25 induces *¥¥kkk¥kikkk in the alternating current magnetic field
of the supplied secondary iron core 24. The charge circuit 26 rectifies from the secondary coil
25 to a direct current in response to alternating current, supplies this to the storage battery 27,
and is charged.
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[0006]

[Transiation done.]
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EFFECT OF THE INVENTION

[Effect of the Device]
The primary iron core provided to the side which carries out relative displacement to a mobile
body if it was in this design like the above, Since the opposing area with the secondary iron core
provided to the mobile body was changed, this design —— the conditions over mutual positioning
are eased, mutual positioning becomes easy, and efficient charge is attained — generates the
outstanding effect.

[Translation done.]
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TECHNICAL PROBLEM

[Problem(s) to be Solved by the Device]
By the way, if it is in equipment such conventionally, since the cross—sectional area of the bond
part (magnetic flux space bond part) of the primary iron core 21 and the secondary iron core 24
is the same, high accuracy is needed for positioning for combination. When positioning is not
made correctly, even if it makes the primary iron core 21 and the secondary iron core 24
approach, a required magnetic circuit is not formed, but it becomes impossible for transmission
of energy to carry out efficiently. There was also a risk of unnecessary magnetic flux passing the
metal body of secondary iron core 24 periphery of the automatic guided vehicle 1, when
positional displacement arises, and the electromotive force which is not meant being induced.
This design is made in view of this situation, high positioning accuracy is not required of the
place made into the purpose, but it is to provide the charging equipment of the mobile body
which enabled efficient charge.

[0007]
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MEANS

[Means for solving problem]

The charging equipment of the mobile body concerning this design attends the move region of
the mobile body provided with the storage battery, The primary iron core which constitutes one
side of a transformer in the position which carries out relative displacement to a mobile body,
Provide a primary coil and a secondary iron core and a secondary coil are provided to the
aforementioned mobile body, In the charging equipment of the mobile body which makes the
aforementioned primary one and a secondary iron core oppose, energizes to a primary coil,
makes a secondary coil generate current, and charged the aforementioned storage battery using
this current, The cross—sectional area of the surface made to oppose in order to make the
magnetic combination of the aforementioned primary iron core and a secondary iron core
perform was changed.

[0008]
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OPERATION

[Function]

If it is in this design, it is changing the physical size of the magnetic connection circuit of a
primary iron core and a secondary iron core, i.e., a primary iron core, and the cross—sectional
area between secondary iron cores which should be made to oppose, and the tolerance level to
the positional displacement of a primary iron core and a secondary iron core is expanded, and
the demand to positioning accuracy can be eased.

[0009]
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EXAMPLE

[Working example]

This design is specifically described based on the Drawings in which the working example is
shown below.

Fig.1 is a mimetic diagram showing the charging equipment of the mobile body concerning this
design, one in a figure shows an automatic guided vehicle, and 3 shows the traveling line. The
primary coil 5 wound around the primary iron core (cut core) 4 and this which make upward KO
type in the lower part of the traveling line 3 makes the end face and the surface of the primary
coil 5 overlook near the surface of the traveling line 3, or the surface, arranges, and has
connected AC power supply 6 to the primary coil 5. As AC power supply 6, commercial power or
a power supply with a frequency of about 150 Hz is used.

The lifting device 20 which makes it go up and down this under the primary iron core 4 is
arranged. The lifting device 20 is constituted, for example combining the rack 20a and the gear
20b, and makes it go up and dowr: the primary iron core 4 for the gear 20b with the primary coil
5 positive and by making it reverse—drive by the motor which is not illustrated.

(0010]

On the other hand, the secondary coil 8 wound around the secondary iron core (cut core) 7 and
this which make downward KO type is arranged by the automatic guided vehicle 1, and it is
installed in the position in which the aforementioned primary iron core 4 and opposite are
possible. The secondary coil 8 interposes the charge circuit 9, and is connected to the storage
battery 10. The opposite end cross—sectional area of the primary iron core 4 and the secondary
iron core 7 makes the primary iron core 4 the cross—sectional area of the limit of a saturation
magnetic circuit when acquiring required energy, and it is made for the secondary iron core 7 to
have become largely rather than it.

Conversely, of course, the area of the primary iron core 4 may be enlarged rather than that of
the secondary iron core 7.

In addition, the inside 1a of a figure is the light receiver provided to the automatic guided vehicle
1, and the light emitter which 3a provided to the traveling line 3. It may replace with these light
receivers 1a and the light emitter 3a, and an oscillator and a receiver may be used.

[0o11]

Next, operation of such this equipment is described.

The automatic guided vehicle 1 is moved on the primary iron core 4 provided under the traveling
line 3, and the secondary iron core 7 is made to oppose with the primary iron core 4, and is
stopped. The transformer E is formed here of this. Positioning of the automatic guided vehicle 1
is performed by stopping the automatic guided vehicle 1, when the light emitter 3a provided to
the traveling line 3 opposes with the light receiver 1a provided to the automatic guided vehicle 1.

[0012]

A primary iron core is raised so that the lifting device 20 may be operated and the end face of
the primary iron core 4 may oppose with the end face of the secondary iron core 7, and the
dimension not more than abbreviated 2mm, and alternating current is supplied to the primary coil
5 from AC power supply 6. The alternating current magnetic field induced by the primary coil is
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formed over the primary iron core 4 and the secondary iron core 7, and alternating current is
made to induce it by the secondary coil 8. This alternating current is rectified in the charge
circuit 9, it converts to a direct current, the storage battery 10 is supplied, and charge is
performed. After charge is completed, the lifting device 20 is operated and the primary iron core
4 and the primary coil 5 are descended.

[0013])

Although the above-mentioned working example showed the case where charge to the storage
battery 10 of the automatic guided vehicle 1 was performed, of course, it can apply also to the
charge over storage batteries, such as a vehicle it runs by magnetic levitation.

Although the above—-mentioned working example showed the case where the primary iron core 4
and the primary coil 5 were fixed to the traveling line 3, it is good also as charging necessarily
not ﬁ)iing and moving at the same speed as the automatic guided vehicle 1.

[0014

[Translation done.]
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DESCRIPTION OF DRAWINGS

[Brief Description of the Drawings]
[Drawing 1]1t is a typical side surface cross sectional view of the charging equipment concerning
this design.
[Drawing 2]it is a side surface cross sectional view showing the conventional charging
equipment.
Drawing 3]It is a side surface cross sectional view showing other conventional charging
equipment.
[Explanations of letters or numerals]
1 Automatic guided vehicle
3 Traveling line
4 Primary iron core
S Primary coil
6 AC power supply
7 Secondary iron core
8 Secondary coil
9 Charge circuit
10 Storage battery
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DRAWINGS
Drawing 1

[Drawing 2
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[Drawing 3]
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(57)Abstract:

PROBLEM TO BE SOLVED: To increase the inductance
value by forming a spiral coil, using a wire having
substantially rectangular cross section.

SOLUTION: The spiral coil 30 is made by spirally winding
a wire 31 using a flat wire having a rectangular cross
section e.g. having a width (minor axis length) r and
height (major axis length) 7r, i.e., the major axis of the
wire being perpendicular to the winding plane of the coil
30. This cross sectional area of the wire 31 is equal to
that of a round wire 31’ but its width r is a half the width
2r of the wire 31’, and hence the no. of turns is twice
that of the wire 31' on the same area. Thus the winding
is twice to increase the flux and hence the power to be
transmitted, though the distance between the power
transmitter and receiver is slightly longer.
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(54) NON-CONTACT POWER TRANSMITTER AND SPIRAL COIL USED THEREFOR

(57)Abstract: e —

PROBLEM TO BE SOLVED: To increase the inductance — .
value by forming a spiral coil, using a wire having —= 3
substantially rectangular cross section.

SOLUTION: The spiral coil 30 is made by spirally winding

a wire 31 using a flat wire having a rectangular cross
section e.g. having a width (minor axis length) r and
height (major axis length) 7tr, i.e., the major axis of the

wire being perpendicular to the winding plane of the coil /

30. This cross sectional area of the wire 31 is equal to

that of a round wire 31’ but its width r is a half the width

2r of the wire 31', and hence the no. of turns is twice

that of the wire 31' on the same area. Thus the winding

is twice to increase the flux and hence the power to be

transmitted, though the distance between the power | 2
transmitter and receiver is slightly longer. 525444492577 !
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* NOTICES *

JPO and INPIT are not responsible for any
damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the original
precisely.

2x¥¥k shows the word which can not be translated.

3.Inthe drawings, any words are not translated.

CLAIMS

[Claim(s)]

[Claim 1]It is noncontact type transfer—of—power equipment which is provided with a power
transmission part and a receiving part which separated mutually and were arranged oppositely,
and transmits electric power to the aforementioned receiving part by non—-contact from the
aforementioned power transmission part, and each of the aforementioned power transmission
part and the aforementioned receiving part is soft magnetism material.

Two or more swirl type coils mounted on this soft magnetism material.

In the aforementioned noncontact type transfer-of-power equipment provided with the above,
Noncontact type transfer-of-power equipment, wherein sectional shape of a wire rod which
constitutes the aforementioned swirl type coil is substantially rectangular.

[Claim 2]The noncontact type transfer-of-power equipment according to claim 1 with which the
aforementioned wire rod had a major axis and a minor axis, and a major axis direction of the
aforementioned wire rod has extended in the direction orthogonal to a plane where the
aforementioned swirl type coil is wound.

[Claim 3]A swirl type coil characterized by sectional shape of a wire rod which constitutes the
aforementioned swirl type coil being substantially rectangular in a swirl type coil used for
noncontact type transfer-of-power equipment.

[Claim 4]The swirl type coil according to claim 3 to which the aforementioned wire rod had a
major axis and a minor axis, and a major axis direction of the aforementioned wire rod has
extended in the direction orthogonal to a plane where the aforementioned swirl type coil is
wound.

[Translation done.]
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3.In the drawings, any words are not translated.

DETAILED DESCRIPTION

[Detailed Description of the Invention]
(0001]

[Field of the Invention]The present invention relates to the swirl type coil used for noncontact
type transfer—of-power equipment and it.

(0002]

[Description of the Prior Art]As this kind of noncontact type transfer-of-power equipment,
applicant of this application has already proposed a “noncontact charger” which can charge a
rechargeable battery by non—-contact (for example, refer to the publication—number—No. 231586
gazette). In this noncontact charger, electric power is transmitted to non-contact from the
power transmission side to the power receiving side using an electromagnetic induction action.
[0003]Conventional noncontact type transfer—of—-power equipment is shown in a figure. In Fig.2,
(a) is a cross sectional view and (b) is a plan view of a power transmission part. lllustrated
noncontact type transfer-of-power equipment is provided with the power transmission part 10
and the receiving part 20 which were arranged oppositely by carrying out prescribed distance d
alienation mutually.

It is equipment which transmits electric power to the receiving part 20 by non-contact from the
power transmission part 10.

[0004]1The power transmission part 10 contains the power transmission side soft magnetism
material 11 and the power transmission side swirl type coils [ two or more (an illustrated example
two pieces) ] 12 and 13 mounted on this power transmission side soft magnetism material 11.
Similarly, the receiving part 20 contains the power receiving side soft magnetism material 21 and
the power receiving side swirl type coils [ two or more (an illustrated example two pieces) ] 22
and 23 mounted on this power receiving side soft magnetism material 21. A ferrite is used as
soft magnetism material.

[0005]In the power transmission part 10, the power transmission side swirl type coils 12 and 13
are wound so that the direction of the magnetic flux generated mutually may become reverse,
and they are connected in series. And each end of the power transmission side swirl type coils
12 and 13 is connected to like and illustrated AC power supply (for example, commercial
alternating current power) 15. In the receiving part 20, the power receiving side swirl type coils
22 and 22 are arranged so that it may oppose with the power transmission side swirl type coils
12 and 13, respectively, they are wound so that direction of the current generated by change of
the magnetic flux generated with the power transmission side swirl type coils 12 and 13 may turn
into a uniform direction, and they are connected in series.

(0006]In the noncontact type transfer—of—-power equipment of such composition, the electric
power transmitted to the receiving part 20 from the power transmission part 10 is determined in
the size and the distance d of magnetic flux. That is, the electric power transmitted, so that
magnetic flux is large becomes largely, and the electric power transmitted becomes largely, so
that the distance d is short. The size of magnetic flux is determined with the current and the
number of turns which flow into a swirl type coil. That is, magnetic flux becomes largely, so that
current is large, and magnetic flux becomes largely, so that there are many numbers of turns.
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Therefore, what is necessary is just to enlarge the current which passes many numbers of turns
for the distance d short, in order to enlarge the electric power transmitted.

[0007]Direction of magnetic flux when the current [ is sent through direction of the arrow of a
figure is shown in Fig.2 (b). Namely, as for the sign, the sign with which the sign shown by x” in
“0 shows the direction of downward magnetic flux =" in “O from the paper side upper part
shows the direction of upward magnetic flux from the paper side lower part. The arrow A of Fig.2
(a) shows direction of magnetic flux.

[0008]In such noncontact type transfer—of-power equipment of composition, Supposing it sends
the current [ as shown in the figure at the power transmission side swirl type coils 12 and 13 of
the power transmission part 10, the magnetic flux A generated with the power transmission side
swirl type coils 12 and 13. the power transmission side swirl type coil 12 => power transmission
side soft magnetism —— material 11 —> power transmission side swirl type coil 13 => power
receiving side swirl type coil 23—, since it passes along the closed magnetic circuit which
comprises the course of an order which is called swirl type coil 12 as for a power receiving side
soft magnetism material 21 —> power receiving side swirl type coil 22 => power transmission side,
Magnetic flux can be prevented from leaking outside. Therefore, even if the power receiving side
soft magnetism material 21 is approached and it arranges electronic parts, these electronic parts
are not heated by the above—mentioned magnetic flux.

[0009]Conventional swirl type coil 30' used for the above—mentioned noncontact type transfer—
of-power equipment is shown in Fig.3. In Fig.3, (a) is a plan view and (b) is a cross sectional view.
Conventional swirl type coil 30" is using the wire with that circular sectional shape as this wire
rod 31', as it is shown in Fig.3 (b), although spirally manufactured wire rod 31’ by winding s,
A self welding wire is used as this wire rod (wire) 31". The “self welding wire” refers to the line
which covered copper wire with the insulator layer and covered the insulator layer in the self
welding layer further here.

[0010]

[Problem to be solved by the invention]As mentioned above, in conventional noncontact type
transfer—of-power equipment, Since wire rod (wire) 31' with circular sectional shape is used as
swirl type coil 30’ used for it, there is a problem that it cannot do largely the inductance value of
swirl type coil 30" since DETTO space has the bad SUTEPESU factor.

[0011]Therefore, the problem of the present invention has a good space factor, and there is in
providing noncontact type transfer—-of-power equipment provided with the swirl type coil which
can do an inductance value largely.

[0012]There are other problems of the present invention in providing noncontact type transfer-
of-power equipment provided with the swirl type coil which suppresses the current to send small
and can reduce copper loss.

[0013]

[Means for solving problem]According to the present invention, are noncontact type transfer—of—
power equipment which is provided with the power transmission part and receiving part which
separated mutually and were arranged oppositely, and transmits electric power to the
aforementioned receiving part by non—contact from the aforementioned power transmission part,
and each of the aforementioned power transmission part and the aforementioned receiving part
Soft magnetism material, Noncontact type transfer—of-power equipment, wherein the sectional
shape of the wire rod which constitutes the aforementioned swirl type coil in the aforementioned
noncontact type transfer—of-power equipment containing two or more swirl type coils mounted
on this soft magnetism material is substantially rectangular is obtained.
[0014]According to the present invention, in the swirl type coil used for noncontact type
transfer—of-power equipment, a swirl type coil, wherein the sectional shape of the wire rod which
constitutes the aforementioned swirl type coil is substantially rectangular is obtained.

[0015]In the above-mentioned noncontact type transfer-of-power equipment and the above~
mentioned swirl type coil, it is preferable that the aforementioned wire rod had a major axis and a
minor axis, and the major axis direction of the aforementioned wire rod has extended in the
|<::iirect:|ion orthogonal to the plane where the aforementioned swirl type coil is wound.

0016
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[Function]The difference with a wire with circular sectional shape and a rectangular wire with
rectangular sectional shape is described. Supposing the radius of a wire is r, the cross—sectional

area is pi-rz, and height and width are equal to the diameter 2r. Suppose that the sectional
shape of a rectangular wire is square. in this case, a length of one side of the rectangular wire of
the square cross section at the time of considering it as the same cross—sectional area as the
wire of a circular section —— root pi-r —— about —— it is 1.77r and becomes shorter than the
diameter 2r of a wire. That is, as compared with the wire of a circular section, the direction of
the rectangular wire of a square cross section becomes short also with height and width.
Therefore, from using the rectangular wire of such a square cross section as a wire rod of a swirl
type coil, as compared with the case where the wire of a circular section is used, the number of
turns of the swirl type coil in the same region is increased, and distance between a power
transmission part and a receiving part can also be shortened. As a result, electric power which
can be transmitted can be done largely.

[0017]on the other hand —= height (long side) —— 2r —— the width (shorter side) of the rectangular
wire of a rectangular cross section with a cross—sectional area equal to a wire —=(pi/2) r —— about
——itis setto 1.57r. Therefore, from using the rectangular wire of such a rectangular cross
section as a wire rod of a swirl type coil, as compared with the case where the wire of a circular
section is used, the number of turns of a swirl type coil is increased, and electric power which
can be transmitted can be largely done as a result.

[0018]width (long side) —— 2r —- the height (shorter side) of the rectangular wire of a rectangular
cross section with a cross—sectional area equal to a wire =(pi/2) r —— about —— it is set to 1.57r.
Therefore, from using the rectangular wire of such a rectangular cross section as a wire rod of a
swirl type coil, as compared with the case where the wire of a circular section is used, distance
between a power transmission part and a receiving part can be shortened, and electric power
which can be transmitted can be largely done as a result.

[0019]What is necessary is for a cross—sectional area to be equal to a wire, and just to lengthen
height (the length of a major axis) comparatively compared with width (the length of a minor axis)
to make a number of turns very larger than the case of a wire. In this case, although distance
between a power transmission part and a receiving part cannot be shortened, since a number of
turns increases dramatically, magnetic flux is made largely, and electric power which can be
transmitted can be largely done as a result.

[0020]

[Mode for carrying out the invention]Next, with reference to Drawings, it describes in detail
about the present invention.

[0021]The fundamental composition of the noncontact type transfer—-of-power equipment
concerning the present invention is the same as that of what was shown in Fig.2, and the point
of difference with the former is in the swirl type coil used for it. Therefore, below, it describes
only about a swirl type coil and omits about the description of noncontact type transfer—of-
power equipment.

[0022]The swirl type coil 30 concerning the 1 embodiment of the present invention is shown in
Fig.1. In Fig.1, (a) is a plan view and (b) is a cross sectional view. Although spirally manufactured
the wire rod 31 by winding ¥k¥x*¥*, as it is shown in Fig.1 (b), the rectangular wire with that
rectangular sectional shape is being used for the illustrated swirl type coil 30 as this wire rod 31.
As this wire rod (rectangular wire) 31, a self welding wire is used as usual.

[0023]For example, as the wire rod (rectangular wire) 31, width (the length of a minor axis)
presupposes that height (the length of a major axis) considered the rectangular wire of pi-r as
use by r so that Fig.1 may show. That is, the major axis direction of the wire rod 31 is making it
extend in the direction orthogonal to the plane where the swirl type coil 30 is wound. The cross-
sectional area of this rectangular wire 31 is equal to it of above—mentioned conventional wire 31°.
However, since the width r is a half of the width 2r of wire 31’, the rectangular wire 31 can make
the number of turns wound on the same region twice wire 31°. As a result, although the distance
d between the power transmission part 10 and the receiving part 20 becomes long slightly rather
than the conventional thing, since a number of turns doubles, magnetic flux can be enlarged. As a
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result, the electric power which can be transmitted can be enlarged conventionally.

[0024]Thus, by making rectangular sectional shape of the wire rod 31 which constitutes the swirl
type coil 30, it becomes possible to improve a space factor and to roll it efficiently, and an
inductance value can be enlarged. On the contrary, when the case of wire 31’ and the size of
magnetic flux said—**, the rectangular wire 31 can suppress current small in circuit, and it can
reduce copper loss as a result.

[0025]As mentioned above, although the preferable embodiment was mentioned as the example
and described about the present invention, it cannot be overemphasized that various change is
possible within limits which do not limit the present invention to the embodiment mentioned
above, and do not deviate from the summary ofthe present invention. For example, the sectional
shape of the wire rod which constitutes the number of turns of a swirl type coil and it of not
limiting to the thing of the embodiment mentioned above is natural. For example, sectional shape
may be square. In order to increase a number of turns, width may also make height (the length of
a major axis (long side)) comparatively long (the length of a minor axis (shorter side)).

(0026]

(Effect of the Invention]As described above, since sectional shape of the wire rod which
constitutes the swirl type coil used for it was made rectangular, the noncontact type transfer—
of-power equipment concerning the present invention can be efficiently rolled as compared with
the wire of the conventional circular section. As compared with the wire of a circular section, the
rectangular wire of a rectangular cross section has a good space factor, and an inductance value
can be enlarged. When the size of magnetic flux is the same, the current which the direction of a
rectangular wire sends as compared with a wire can be suppressed small, and there is also an
advantage that copper loss is mitigable.

[Translation done.]
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* NOTICES *

JP0 and INPIT are not responsible for any
damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the original
precisely.

2xxx¥ shows the word which can not be translated.

3.In the drawings, any words are not translated.

TECHNICAL FIELD

[Field of the Invention]The present invention relates to the swirl type coil used for noncontact
type transfer—of~power equipment and it.

[Translation done.]
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* NOTICES *

JPO and INPIT are not responsible for any
damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the original
precisely.

2.%%¥kk shows the word which can not be translated.

3.In the drawings, any words are not translated.

PRIOR ART

[Description of the Prior Art]As this kind of noncontact type transfer-of-power equipment,
applicant of this application has already proposed a “noncontact charger” which can charge a
rechargeable battery by non—contact (for example, refer to the publication—-number—No. 231586
gazette). In this noncontact charger, electric power is transmitted to non—contact from the
power transmission side to the power receiving side using an electromagnetic induction action.
(0003]Conventional noncontact type transfer-of-power equipment is shown in a figure. In Fig.2,
(a) is a cross sectional view and (b) is a plan view of a power transmission part. lllustrated
noncontact type transfer—of-power equipment is provided with the power transmission part 10
and the receiving part 20 which were arranged oppositely by carrying out prescribed distance d
alienation mutually.

It is equipment which transmits electric power to the receiving part 20 by non—contact from the
power transmission part 10.

(0004]The power transmission part 10 contains the power transmission side soft magnetism
material 11 and the power transmission side swirl type coils [ two or more (an illustrated example
two pieces) ] 12 and 13 mounted on this power transmission side soft magnetism material 11.
Similarly, the receiving part 20 contains the power receiving side soft magnetism material 21 and
the power receiving side swirl type coils [ two or more (an illustrated example two pieces) ] 22
and 23 mounted on this power receiving side soft magnetism material 21. A ferrite is used as
soft magnetism material.

(0005]In the power transmission part 10, the power transmission side swirl type coils 12 and 13
are wound so that the direction of the magnetic flux generated mutually may become reverse,
and they are connected in series. And each end of the power transmission side swirl type coils
12 and 13 is connected to like and illustrated AC power supply (for example, commercial
alternating current power) 15. In the receiving part 20, the power receiving side swirl type coils
22 and 22 are arranged so that it may oppose with the power transmission side swirl type coils
12 and 13, respectively, they are wound so that direction of the current generated by change of
the magnetic flux generated with the power transmission side swirl type coils 12 and 13 may turn
into a uniform direction, and they are connected in series.

(0006]In the noncontact type transfer-of-power equipment of such composition, the electric
power transmitted to the receiving part 20 from the power transmission part 10 is determined in
the size and the distance d of magnetic flux. That is, the electric power transmitted, so that
magnetic flux is large becomes largely, and the electric power transmitted becomes largely, so
that the distance d is short. The size of magnetic flux is determined with the current and the
number of turns which flow into a swirl type coil. That is, magnetic flux becomes largely, so that
current is large, and magnetic flux becomes largely, so that there are many numbers of turns.
Therefore, what is necessary is just to enlarge the current which passes many numbers of turns
for the distance d short, in order to enlarge the electric power transmitted.

[0007]Direction of magnetic flux when the current | is sent through direction of the arrow of a
figure is shown in Fig.2 (b). Namely, as for the sign, the sign with which the sign shown by x” in
“O shows the direction of downward magnetic flux =” in “O from the paper side upper part
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shows the direction of upward magnetic flux from the paper side lower part. The arrow A of Fig.2
(a) shows direction of magnetic flux.

[0008]In such noncontact type transfer-of—power equipment of composition, Supposing it sends
the current ] as shown in the figure at the power transmission side swirl type coils 12 and 13 of
the power transmission part 10, the magnetic flux A generated with the power transmission side
swirl type coils 12 and 13. the power transmission side swirl type coil 12 => power transmission
side soft magnetism — material 11 —> power transmission side swirl type coil 13 ~> power
receiving side swirl type coil 23->, since it passes along the closed magnetic circuit which
comprises the course of an order which is called swirl type coil 12 as for a power receiving side
soft magnetism material 21 => power receiving side swirl type coil 22 ~> power transmission side,
Magnetic flux can be prevented from leaking outside. Therefore, even if the power receiving side
soft magnetism material 21 is approached and it arranges electronic parts, these electronic parts
are not heated by the above~mentioned magnetic flux.

[0009]Conventional swirl type coil 30’ used for the above—mentioned noncontact type transfer-
of-power equipment is shown in Fig.3. In Fig.3, (a) is a plan view and (b) is a cross sectional view.
Conventional swirl type coil 30" is using the wire with that circular sectional shape as this wire
rod 31', as it is shown in Fig.3 (b), although spirally manufactured wire rod 31’ by winding ¥,
A self welding wire is used as this wire rod (wire) 31". The “self welding wire” refers to the line
which covered copper wire with the insulator layer and covered the insulator layer in the self
welding layer further here.

[Translation done.]

2/12/2013

Momentum Dynamics Corporation

Exhibit 1009
Page 482



Data sourced externally and reproduced by Baldwins Intellectual Property Auckland Page 1 of 1

* NOTICES *

JP0 and INPIT are not responsible for any
damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the original
precisely.

2xxx* shows the word which can not be translated.

3.In the drawings, any words are not translated.

EFFECT OF THE INVENTION

[Effect of the Invention]As described above, since sectional shape of the wire rod which
constitutes the swirl type coil used for it was made rectangular, the noncontact type transfer—
of-power equipment concerning the present invention can be efficiently rolled as compared with
the wire of the conventional circular section. As compared with the wire of a circular section, the
rectangular wire of a rectangular cross section has a good space factor, and an inductance value
can be enlarged. When the size of magnetic flux is the same, the current which the direction of a
rectangular wire sends as compared with a wire can be suppressed small, and there is also an
advantage that copper loss is mitigable.

[Translation done.]
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* NOTICES *

JP0 and INPIT are not responsible for any
demages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the original
precisely.

2x%xx shows the word which can not be translated.

3.In the drawings, any words are not translated.

TECHNICAL PROBLEM

[Problem to be solved by the invention]As mentioned above, in conventional noncontact type
transfer-of-power equipment, Since wire rod (wire) 31’ with circular sectional shape is used as
swirl type coil 30’ used for it, there is a problem that it cannot do largely the inductance value of
swirl type coil 30' since DETTO space has the bad SUTEPESU factor.

[0011]Therefore, the problem of the present invention has a good space factor, and there is in
providing noncontact type transfer—of—power equipment provided with the swirl type coil which
can do an inductance value largely.

[0012]There are other problems of the present invention in providing noncontact type transfer—
of-power equipment provided with the swirl type coil which suppresses the current to send small
and can reduce copper loss.

[Translation done.]
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* NOTICES =*

JPO and INPIT are not responsible for any
damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the original
precisely.

2 %4k shows the word which can not be translated.

3.In the drawings, any words are not translated.

MEANS

[Means for solving problem]According to the present invention, are noncontact type transfer-of—
power equipment which is provided with the power transmission part and receiving part which
separated mutually and were arranged oppositely, and transmits electric power to the
aforementioned receiving part by non—contact from the aforementioned power transmission part,
and each of the aforementioned power transmission part and the aforementioned receiving part
Soft magnetism material, Noncontact type transfer—-of-power equipment, wherein the sectional
shape of the wire rod which constitutes the aforementioned swirl type coil in the aforementioned
noncontact type transfer—-of-power equipment containing two or more swirl type coils mounted
on this soft magnetism material is substantially rectangular is obtained.

[0014]According to the presentinvention, in the swirl type coil used for noncontact type
transfer—of-power equipment, a swirl type coil, wherein the sectional shape of the wire rod which
constitutes the aforementioned swirl type coil is substantially rectangular is obtained.

[0015]in the above—mentioned noncontact type transfer-of-power equipment and the above-
mentioned swirl type coil, it is preferable that the aforementioned wire rod had a major axis and a
minor axis, and the major axis direction of the aforementioned wire rod has extended in the
direction orthogonal to the plane where the aforementioned swirl type coil is wound.

[Translation done.]
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* NOTICES *

JPO and INPIT are not responsible for any
damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the original
precisely.

2.x%%% shows the word which can not be translated.

3.In the drawings, any words are not translated.

OPERATION

[Function]The difference with a wire with circular sectional shape and a rectangular wire with
rectangular sectional shape is described. Supposing the radius of a wire is r, the cross—sectional

area is pi-r2, and height and width are equal to the diameter 2r. Suppose that the sectional
shape of a rectangular wire is square. in this case, a length of one side of the rectangular wire of
the square cross section at the time of considering it as the same cross—sectional area as the
wire of a circular section —— root pi-r —— about —— it is 1.77r and becomes shorter than the
diameter 2r of a wire. That is, as compared with the wire of a circular section, the direction of
the rectangular wire of a square cross section becomes short also with height and width,
Therefore, from using the rectangular wire of such a square cross section as a wire rod of a swirl
type coil, as compared with the case where the wire of a circular section is used, the number of
turns of the swirl type coil in the same region is increased, and distance between a power
transmission part and a receiving part can also be shortened. As a result, electric power which
can be transmitted can be done largely.

[0017]on the other hand — height (long side) == 2r —— the width (shorter side) of the rectangular
wire of a rectangular cross section with a cross—sectional area equal to a wire =(pi/2) r —— about
—— it is set to 1.57r. Therefore, from using the rectangular wire of such a rectangular cross
section as a wire rod of a swirl type coil, as compared with the case where the wire of a circular
section is used, the number of turns of a swirl type coil is increased, and electric power which
can be transmitted can be largely done as a result.

[0018]width (long side) — 2r — the height (shorter side) of the rectangular wire of a rectangular
cross section with a cross=sectional area equal to a wire —(pi/2) r —— about —- it is set to 1.57r.
Therefore, from using the rectangular wire of such a rectangular cross section as a wire rod of a
swirl type coil, as compared with the case where the wire of a circular section is used, distance
between a power transmission part and a receiving part can be shortened, and electric power
which can be transmitted can be largely done as a result.

[0019]What is necessary is for a cross—sectional area to be equal to a wire, and just to lengthen
height (the length of a major axis) comparatively compared with width (the length of a minor axis)
to make a number of turns very larger than the case of a wire, In this case, although distance
between a power transmission part and a receiving part cannot be shortened, since a number of
turns increases dramatically, magnetic flux is made largely, and electric power which can be
transmitted can be largely done as a result.

[0020]

[Mode for carrying out the invention]Next, with reference to Drawings, it describes in detail
about the present invention.

[0021]The fundamental composition of the noncontact type transfer-of-power equipment
concerning the present invention is the same as that of what was shown in Fig.2, and the point
of difference with the former is in the swirl type coil used for it. Therefore, below, it describes
only about a swirl type coil and omits about the description of noncontact type transfer—of-
power equipment.

[0022]The swirl type coil 30 concerning the 1 embodiment of the present invention is shown in
Fig.1. In Fig.1, (a) is a plan view and (b) is a cross sectional view. Although spirally manufactured
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the wire rod 31 by winding *¥¥kk*, as it is shown in Fig.1 (b), the rectangular wire with that
rectangular sectional shape is being used for the illustrated swirl type coil 30 as this wire rod 31.
As this wire rod (rectangular wire) 31, a self welding wire is used as usual.

[0023]For example, as the wire rod (rectangular wire) 31, width (the length of a minor axis)
presupposes that height (the length of a major axis) considered the rectangular wire of pi—r as
use by r so that Fig.1 may show. That is, the major axis direction of the wire rod 31 is making it
extend in the direction orthogonal to the plane where the swirl type coil 30 is wound. The cross—
sectional area of this rectangular wire 31 is equal to it of above-mentioned conventional wire 31'.
However, since the width r is a half of the width 2r of wire 31', the rectangular wire 31 can make
the number of turns wound on the same region twice wire 31'. As a result, although the distance
d between the power transmission part 10 and the receiving part 20 becomes long slightly rather
than the conventional thing, since a number of turns doubles, magnetic flux can be enlarged. As a
result, the electric power which can be transmitted can be enlarged conventionally.

[0024]Thus, by making rectangular sectional shape of the wire rod 31 which constitutes the swirl
type coil 30, it becomes possible to improve a space factor and to roll it efficiently, and an
inductance value can be enlarged. On the contrary, when the case of wire 31’ and the size of
magnetic flux said—**, the rectangular wire 31 can suppress current small in circuit, and it can
reduce copper loss as a result.

[0025]As mentioned above, although the preferable embodiment was mentioned as the example
and described about the present invention, it cannot be overemphasized that various change is
possible within limits which do not limit the present invention to the embodiment mentioned
above, and do not deviate from the summary of the present invention. For example, the sectional
shape of the wire rod which constitutes the number of turns of a swirl type coil and it of not
limiting to the thing of the embodiment mentioned above is natural. For example, sectional shape
may be square. In order to increase a number of turns, width may also make height (the length of
a major axis (long side)) comparatively long (the length of a minor axis (shorter side)).

[Translation done.]
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* NOTICES *

JPO and INPIT are not responsible for any
damages caused by the use of this translation,

1.This document has been translated by computer. So the translation may not reflect the original
precisely.

2.%%%% shows the word which can not be translated.

3.In the drawings, any words are not translated.

DESCRIPTION OF DRAWINGS

[Brief Description of the Drawings]

[ Drawing 1 It is a figure showing the swirl type coil used for the noncontact type transfer—of-
power equipment by the 1 embodiment of the present invention, and (a) is a plan view and (b) is
a cross sectional view.

|Drawing 2]lt is a figure showing the schematic structure of conventional noncontact type
transfer-of-power equipment, and (a) is a cross sectional view and (b) is a plan view of a power
transmission part.

[Drawing 3]it is a figure showing the swirl type coil used for conventional noncontact type
transfer—of—-power equipment, and (a) is a plan view and (b) is a cross sectional view.
[Explanations of letters or numerals]

10 Power transmission part

11 Soft magnetism material

12 and 13 Swirl type coll

20 Receiving part

21 Soft magnetism material

22 and 23 Swirl type coil

30 Swirl type coll

31 Wire rod (rectangular wire)

[Translation done.]
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DRAWINGS
Drawing 1]

(8)

(b)

by

Drawing 2]
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(54) PLANAR MAGNETIC ELEMENT FOR NONCONTACT CHARGER
(57)Abstract:

PROBLEM TO BE SOLVED: To particularly suppress

local heating of a planar surface magnetic element and

to perform a large reduction in thickness, and to improve

a charging efficiency in the planar magnetic element

placed on a noncontact charger.

SOLUTION: In the planar magnetic element for the v’

noncontact charger of the structure, in which a spiral
planar coil is embedded in one side surface of a

magnetic layer, a plurality of planar coils are disposed in f
series on the same planar surface.
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