- 1 NON CONTACT TYPE PONER FEEDER SYSTEM FOR MOBI LE
OBJECT AND PROTECTI NG APPPRATUS THERECF BACKGROUND OF
THE INVENTION Field of the Invention A present
invention relates to a power_feeder systemfor
feeding a power to a pomer'r%céiving portion provided
to a nobile object such as an electric vehicle in a
track way type transportation systemor an electric
N+ CONTACD MTYPE (ROWER FEEDER] SYSTEMOROBr MOBERE PBJELCT AND
track way, a road surface or the Iike on which the
mobi | e obj ect RRELECIING: APPERSTUST THEREQE| ated Art A
noncont act type power feeder systemis adapted to feed
a power in a noncontact manner from a power feeding
portion to a power receiving portion which are
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Description of the Related Art

A noncontact type power feeder system is adapted to feed
a power in a noncontact manner from a power feeding portion
to a power receiving portion which are opposed face-to-face
to each other through a gap therebetween, with the use of
électromagnetic induction. The power fe&ding portion'and
the power receiving portion are provided therein with cores
made of magnetic material such as ferrite. An E-shape core
as an example thereof, has a plurality of protrusions and a
plurality of recesses which are defined between the
adjacent protrusions, and windings annularly runs around
among the plurality of recesses.

Patent Document 1 (Japanese Patent Laid-Open No. 2006-
128397) discloses a power feeder system for feeding a power

in a noncontact manner to a shopping cart or the like. E-



portion and a power receiving portion in this power
feeder system and w ndings are arranged at |evels
equal to the heights of protrusions of the cores in
bot h power feeding and receiving portions so as to
mnimze the inter distance between the windings in
the power feeding portion_apd_the w ndings in the
power receiving portion in order to reduce | eakage
typd WofdOmdde PovRIrfeeding pAEd af angoasriekldtiag
enhance the transm ssion efficiency fromthe w ndi ngs
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he syist ® o havigigresinulsaro fo dibess dares powbothepdiveg feeding
portion and a power receiving portion in order to
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150273) discloses a transformer for a noncontact type power
feeder system having annular cores in a power feeding
portion and a power receiving portion in order to enable
transmission of a high power. The annular cores which are
made of ferrite are formed in either a process in which a
plurality of sector-like blocks are coupled to one another
so as to form a single disc-like shape or a process in
which several unit blocks having a U-like transverse
sectional shape are stacked one upon ancother and coupled to
one another so as to form a disc-like shape.

The noncontact type power feeder system disclosed in
patent document 1 is adapted to be used for a relatively
low power transmission for a display unit in the shopping

cart or the like, but is not intended for transmission of a

high power of not lower than about several ten kW. The gap



portion is regulated so as to maintain a small val ue,
that is, about 2 nmin order to increase its magnetic
coupling rate (a ratio of an effective nmagnetic fl ux
with respect to an overall nmagnetic flux). Should the
gap be deviated w thin an about one mllinmeter, the

i nduct ance thereof would vary largely so as to be

| argely out of a resonance condition, and
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ape, resulting i probl em of reducing a
lS_transmttable power per unit area caused by | owering
of inductance due to a decrease in an area occupied
b¥et PRadsfoffE€. for noncontact type power feeder system,

disclosed in cited reference 2, is capable of transmitting
a relatively high power, having an annular core formed of
sector-like blocks which are jointed to one another.
However, it is difficult to form blocks having the sector-
like shape, and accordingly, there is caused a problem of
taking much time and labor for the manufacture thereof.
Further, the core having a disc-like shape, and composed of
several unit blocks having a U-like transverse-sectional
shape, which are stacked one upon another and jointed to
one another, causes much time and labor for manufacturing
several unit blocks, and further, there is a risk of
presence of gaps between adjacent unit blocks arranged in
an arcuate shape, resulting in an problem of reducing a
transmittable power per unit area caused by lowering of

inductance due to a decrease in an area occupied by the



Further, since the shape of the core is annular, the
wi nding width of the w ndings cannot be taken |argely,
resulting in decrease in magnetic coupling rate, and a
large radius is required for transm ssion of a high
power, and accordingly, there is caused a probl em of
| owering design flexibility. SUMMARY OF THE | NVENTI ON
Thus, the present invention is devised in view of the
Co@%).ove-nentioned background, and accordi ngly, an object
of the present invention is to provide a noncontact
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so as to be capable of transmtting _a high _power. To
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desddi | BLenHp ettty conposed of a power feeding portion
provided along a track way for the nobile object, and
a power receiving portion provided in the nobile

Suﬁﬁﬂfft B@*@ﬁm% £&fing portion and the power

rece|V|ng po el ng opposed face- to-face to each
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po r ing portion and the power receiving
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the present invention is to provide a noncontact type power
feeder system for feeding a power to a mobile object, which
can facilitate the manufacture of a power feeding portion
and a power receiving portion at low costs, and which can
enhance the magnetic coupling rate.

Further, another object of the present invention is to
provide a noncontact type power feeder system which can
increase an inductance so as to be capable of transmitting
a high power.

To the end, according to the present invention, there is
provided a noncontact type power feeder system for a mobile
object, composed of a power feeding portion provided along
a track way for the mobile object, and a power receiving
portion provided in the mobile cbject, the power feeding
portion and the power receiving portion being opposed face-

to-face to each other so as to carry out power feed,



shape, and a magnetic planar core having a surface
formed therein with a recess in which the w ndings
are accomodat ed, wherein the planar core is formed of
an assenbly of planar bl ocks each having a
rectangul ar surface, the assenbly of planar bl ocks
having thin wall parts in_which planar blocks are
laid in one and the sane plane with their |ong sides
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and the long sides of the planar blocks are directed
ac¢omaedaaavdl whewrzin on of the nobile object when the

power feeding portion and the power receiving portion
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wth a predeterm ned gap therebetween in order to
of faed @ ponercd @ tihe qallidel ehj @tle thick wall parts in
which planar blocks are superposed on the surface of the
planar core on the inside and the outside of the oval shape
of the windings, and the longitudinal direction of the oval
shape of windings and the long sides of the planar blocks
are directed in a travel direction of the mobile object
when the power feeding portion and the power receiving
portion are opposed face-to-face to each other.

In the present invention, both power feeding portion and
power receiving portion substantially have one and the same
configuration. The power feeding portion is provided along
the track way while the power receiving portion is provided
in the mobile object, and when the mobile object comes to a
stop in a power feeding place, the power receiving portion
and the power receiving portion are arranged so that their

winding laying surfaces are opposed faced-to-face to each



When an a.c. current is fed to a primary w ndi ng of
the power feeding portion in such a condition that
the power feeding portion and the power receivVving
portion are opposed to face-to-face each other, a
magnetic flux is generated wth a main magnetic path
whi ch extends through the_pgwer feeding portion, the
power receiving portion and the gap between the power
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overal |l magnetic flux 1s The sumof an effective
febBINhb et | X 1Y afdd kd besecondary winding of the
power receiving portion, and a | eakage magnetic fl ux
Whiceh a@toas c .neurireher Lisnketiheosaecppdanyywbdibgg &t nelee
the magnetic flux interlinking the secondary w ndi ng
pordanfesdirmd hodttreon an suchucedaldbdtirdre st védef groeer
is produced in the secondary w nding due to
feed oy romegiet | and nthetporer armte iaticer diarflipn g@rea opposed
current runs so that a power is transmtted to a | oad
to chaprecteuface teach exdifiar 2 WiaIaid-C 1T whd sHraegeiated
_invention, the planar core which constitutes the
wigowRrid-ERdIHg Port i R bt Feiwsn IS eté?é%%ﬁg tfskﬁ Byt
¢ ig_forned of an assenbhg of pl aner blqgks e%quraving
CGOIRRMGUT A SUIT RSt HE U P Uit Piafd? HoERE

be%‘l%o%k T oe?ggg)g‘a«?edr ogeé #r?g ﬁcutipogﬁr taﬁld rl:hv@ipcqr\be[il %@:{e&ving

S arrange e an € sane plane w
pof@f%%. | ong sides being nmade into contact with one
another, and thick wall parts in which planar bl ocks

ARe YRS ROREENERE - FTuxUPANtRBOLARI of L HE ELEESEIVE

the planar core being defined by the thick wall parts
madie i cin d:hei il eI n Bl E ks @ ndary winding of the power
receiving portion, and a leakage magnetic flux which does
not interlink the secondary winding. Since the magnetic
flux interlinking the secondary winding changes with time,
an induced electric motive force is produced in the
secondary winding due to electromagnetic induction, and
accordingly, an a.c. current runs so that a power is
transmitted to a load connected to the secondary winding.

In the present invention, the planar core which
constitutes the power feeding portion or the power
receiving portion is formed of an assembly of planer blocks
each having a rectangular surface, the assembly of planar
blocks being composed of thin wall parts in which planar
blocks are arranged in one and the same plane with their

long sides being made into contact with one another, and

thick wall parts in which planar blocks are superposed one



superposed on the surface of the planar core on the
inside and the outside of the oval part of the

wi ndi ngs, and when the power feeding portion and the
power receiving portion are opposed face-to-face to
each other, the longitudinal direction of the oval
part of the windings and the long sides of the planar
bl ocks are directed in the travel direction of the
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travel direction with no difficulty. Further, by changing
the arrangement of the planar blocks, the shape of the core
may easily be changed into a desired shape. Further, with
the combination of the above-menticned planar blocks, a
planer core having a simple shape can be manufactured at
lower costs.

The windings are accommodated in the recess formed in the
surface of the planar core. Further, the planar blocks may
be joined to one another with the use of adhesives and
screws. Further, in such a case that the power feeding
portion is provided in the surface of the track way while
the power receiving portion is provided in the mobile
object, the power feeding portion and the power receiving
portion are accommodated respectively in protecting

apparatuses serving as means for protecting the power

feeding portion and the power receiving portion from the



In the power feeder system according to the present

i nvention, the power feeding portion or the power
receiving portion may be secured to the surface of
the track way for the nobile object, or the nobile
object, or it may be attached to the surface of the
track way or the nobile object so as to be novable,
relative to the surface of the track way or the
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Wi th the provision
windings and the long sides of the planar blocks are
directed in the travel direction of the mobile object.
Accordingly, a large-size planar core having long sides in
the travel direction can be easily formed, and accordingly,
a noncontact type power feeder system composes of the
above-mentioned planer core, can ensure an excellent design
flexibility with respect to the transmission of a high
power by decreasing the overall width of the planar core as
possible as it can, and by adjusting the length thereocf in
the travel direction of the mobile object.

In the present invention as stated above, a large size
core can be easily manufactured, and accordingly, the gap
between the power feeding portion and the power receiving

portion can become larger, that is, the gap can be set to a

value, for example, in a range from about several



of U-like cross-sectional shape parts for supporting
opposite ends of the windings in the | ongitudina
direction of the oval shape thereof, to the planar
core, the windings may be supported by the planar
core over the entire periphery thereof. In this
configuration, by arranginggthe core having a Ulike
cross-section in the magnetic path in the formof an

mllailméo%a&e td he-uenaldermagnet e tkesi stance becones
[ ower while the inductance becones higher. Thus, the
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becones | arger. Further, sectional area of the
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wi ndi ngs can be set to be smaller. Thus, the density
of dgftharayiedt ishafdeust Heggkifng tat thﬁh@lééﬁ‘v—’pﬁ@ﬂf?r otheheipdiregs
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core located outside of the recess in which the windings
are accommodated, can be larger, and accordingly, the
density of magnetic flux ocutside the windings can be set to
be smaller. Thus, the density of magnetic filux leaking at
the periphery of the core can be less, thereby it is
possible to reduce affection by magnetic noise and
induction heating through a metal around the windings.
Further, since the U-like sectional shape parts are present
at both ends of the planar ccre in the longitudinal
direction of the oval shape of the windings, the magnetic
flux can be easily produced, thereby it is possible to have
a higher inductance and to transmit a higher power.
Further, according to the present invention, if the

opening width of the recess in which the windings are

accommodated is set to be equal to or larger than the gap



t hrough whi ch | eakage magnetic flux produces, can be
set to be higher, thereby it is possible to enhance
the magnetic coupling rate and therefore to transmt
a hi gher power. Mreover, according to the present

i nvention, by setting the length of the power feeding
portion along the travel _ digection of the nobile
object, to be longer than the power receiving portion
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Further, it is not required to make longer the planar core
in the power receiving portion which is installed on the
mobile object side and for which robustness, lightweight
and compactness are regquired, that is, by setting the
planar core to be sorter, the lightweight and the
compactness can be achieved.

It is noted, according to the present invention, that by
feeding a high frequency current of about several KHz to
several ten KHz to the power feeding portion, the sectional
area of the core can be set to be small in comparison with
another core to which an equal power is fed, and
accordingly, it is possible to miniaturize the system since
the inductive electromotive force is proportional to a

frequency. Moreover, it is preferable to use, for the

windings, litz wires which can restrain an increase in



pl anar core is nmade, there may be used ferromagnetic
ferrite, silicate steel sheet or the like. Al though
the silicate steel sheet has a larger loss in
conparison with the ferrite, it can be used in a
relatively low frequency band. It is noted that an
iron core produces eddy cupfents which generate a
heat, and accordingly, is Inconvenient. Further, in
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above-nentioned thick wall parts and the thin wal
effRdtdt.s raktRepat gkyaiMadheticansgteidectiom vfidhehe
nobil e object, the thick wall parts and the thin wall
plapadrt S axan ilse madeat etherel mAhypbentissygnierrymaghdtiespect
to the center point of the planer core. Wth this
femdrifd, guidticere eterlt kbegh bhethpl dhke. coxlehamgettheo
be longer in the travel direction of the nobile
sildlsjadest steled Ishgetwiiaghe aRddesstopediit FeRPerhsopewith
attai ned, and accordingly, the fabrication of the
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he nobi |l e object comes to a stop, the I nductance does

altré%atlea@ng tWar ¥ral/Ber gbyebtibs POSEhO! Rob D14 r appedt,
a higher power. 12 Further, if it is not necessary

the @Hikans@il patekabhdetie hhgh pPelErpatbe phanss Toceted
may be divided into pieces
with point symmetry with respect to the center point of the
planer core. With this configuration, even though the
planar core is set to be longer in the travel direction of
the mobile object, the lightweight and cost reduction can
be attained, and accordingly, the fabrication of the planar
core can be facilitated. Moreover, since it can be longer
in the travel direction of the mobile cobject, a higher
power can be transmitted. Thus, the gap between the power
feeding portion and the power recelving portion can be set
to be larger, and accordingly, even though a large
deviation in the horizontal direction is caused between the
power feeding portion and the power receiving portion when
the mobile object comes to a stop, the inductance does not

largely vary, thereby it is possible to transmit a higher

power.



arranged along the travel direction of the nobile
object wth air gap parts being defined between the
pi eces, and these pieces nmay be fornmed of the air gap
parts, excepts recesses, the thick wall parts and the
thin wall parts being arranged with point symetry
with respect to the centeropaint of the planar core.
Wth this configuration, the |ightweight and cost
FEIURLEON; gant bes f Nt hesceshangedh AN AGLIAiRG1y
to the present invention, there is provided a

hid QPEd NG HRPRARAIYS dodte aegomRDdaliAgdandtoppotessi ng
t he power feeding portion or the power receiving

arfEdddm i tHaveratviad aliaeetient odnetdecnnbiifar abjeat
including a protecting cover having an interna

wi tde coimmapiat ipen tsp &ed nigs datftiacklebetyeanbsibe boardswhaoh
is mounted to a nobile object, or provided in the

thegeimiagesofnaya ber dexmggy ofothehalfoBrPePabfect SXGRETS
the power feeding portion or the power receivin

reGRyR9on Ghe dddehmidate®aths eRe theeFhar geéénﬁég’aﬂ on
. i th | i | at | is int d
b PR SRR 1B bR iHoa ey, e Be PR A nEP ALie

ccordi.ng tq the present i [ , t.h
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as st a rain water in the case o attaching the

gg%ﬁekeeg&&gr@ﬂﬁg of Ofk the saad SWHAcRPN tHMHLN s

e nobile object”runs, or attaching the power

prd BRIV NG RREHEe Rt grpba%altg\éeEo@aabc_@fmwgwﬁ@i bed
object or - 13 the [ike. Further, since the power

prdteediing port ipdwe@r fekdinpowektieaebyi BeppbiedNréSeiving
covered with the protecting
portion which have the above-mentioned configuration,
including a protecting cover having an internal
accommodation space is attached to a base board which is
mounted to a mobile object, or provided in the vicinity of
a track way for the mobile object, and the power feeding
portion or the power receiving portion is accommodated in
the internal accommodation space with a planar insulating
member is interposed itself and the base board.

The protecting apparatus according to the present
invention, can prevent the power feeding portion or the
power receiving portion from being deteriorated by external
environments such as dust and rain water in the case of
attaching the power feeding portion on the road surface on

which the mobile object runs, or attaching the power

receiving portion to the lower part of the mobile object or



cover, it is possible to protect the power feeding
portion or the power receiving portion from an
external force applied thereto. Wth the protecting
apparatus according to the present invention, in
addition to the above-nentioned configuration, an air
gap part is formed in the genter part of the planar
core, and a spacer is provided in the air gap part so

th@S i . fRldeHdie SPace heldgendherlhianar pbrsdbat benthe
menber and the protecting cover, theréby it is

poROS Sk &l Hih Al W itdie isPacRiededl arar kabl yrenbantagt he
strength of the protecting cover, and therefore to

cosad el yr proteads idle penwgirdteedi nge poweirofeedinhbeppongon
receiving portion froman external force exerted
or tites giawe BRIide IDESCRICBEANNOE rOHE aDRAVEREGSaLi §orkaA is
a perspective viewillustrating a power feeding
apmpbired crheoreta power receiving portion of a noncontact
type power feeder systemin a first enbodiment of the
Picbefibe] RYEREFBANO FREPANBIYS ACHPEH BT v | T RTSS Y
. the noncontact type gomeﬁ f eeder s¥s£en1in whi ch the, .
Inyrdvletotecth ndPbr t9BntAntet RROBBWRF T LRRFVi ﬁanﬁb?w%lonr
are opposed face-to-face t each ot her,  Fi g. i
an Zick [ PR PA e S ST A8 AR iTOESg. PRAT of B%gzp?%g%r
erspective view.] |l ustratli a r._f [
Coéﬁﬁt%ﬁéi%nsgf%ﬁﬁmﬁg ngéﬁg%ﬁgqﬁngg%ﬁlfngggsg%gﬁd%é as to
'fﬁ”%%ﬂ'%?g e PREReR) JAMeNHQN 5 thbd mdfbke Bnd th
flp an Vi mf???%%traffﬁg§agaghcontagt Fyﬁe " " ©
protecting cover, thereby it is possible to allow the
spacer to remarkably enhance the strength of the protecting
cover, and therefore to safely protect the power feeding

portion or the power receiving portion from an external

force exerted thereto.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1A is a perspective view illustrating a power
feeding portion or a power receiving portion of a
noncontact type power feeder system in a first embodiment
of the present invention;

Fig. 1B is a plan view illustrating the noncontact type
power feeder system in which the power feeding portion and
the power receiving portion are opposed face-to-face to
each other,

Fig. 1C is a sectional view along line A-A in Fig. 1A,

Fig. 2 is a perspective view illustrating a power feeding



power feeder systemin the second enbodi nent of the
present invention, Fig. 3Bis a sectional view along
line B-Bin Fig. 3A, Fig. 3Cis a sectional view
along line CGCin Fig. 3A, Fig. 4is a chart which
show a magnetic induction |lines produced in the
noncontact type power feedgr, systemin the second
enbodi ment, Fig. 5 is a chart which shows nagnetic

poft 1n AeRS] towdd StddButirRN$d it idrC ke AMsHddndl keebdeRent
In the second enbodinent” and the prior art; Fig. 6 1is

of v ey dentexilwmiing;a horizontal |y positional
devi ation of a nobile object in the second enbodi nent

@fig.t B peeseplahnveawi ohlubtgatiigis moptant a¢evype
illustrating a noncontact type power feeder systemin
powet hi ¢etlembmd traemtiroft heh es quoewke mmbadiwentti of, thiegprgBent
is a sectional viewalong line DDDin Fig. 7A, Fig.

invehikory, sectional view along line E-E in Fig. 7A
Fig. 8Ais a plan viewillustrating a noncontact txye
b ,

péder SPeddeP S§SEEATRH WLOWrRARARITBIRT oF ~F hEN thidd

SIDOULIEIL  ELy 801 %, aoEh g0l (e el gner Ly ey,

ooy 3L I9hAPe NS o e D PPl Lot
préﬁgﬁéﬁ?é#hfﬂgnﬁgﬁcéﬁygégntJﬁ@wadwéfIf%e @rr%ystem in the
second embodiment,

Fig. 5 is a chart which shows magnetic flux density
distributions in a core width direction in the second
embodiment and the priocr art;

Fig. 6 is a view for explaining a horizontally positional
deviation of a mobile cbject in the second embodiment of
the present invention,

Fig. 7A is a plan view illustrating a noncontact type
power feeder system in a third embodiment of the present
invention,

Fig. 7B is a sectional view along line D-D in Fig. 7A,

Fig. 7C is a sectional view along line E-E in Fig. 7A,

Fig. 8A is a plan view illustrating a noncontact type
power feeder system in a variant form of the third
embodiment,

Fig. 8B is a sectional view along line F-F in Fig. 8A,

Fig. 8C is a sectional view illustrating line G-G in Fig.

8a,



Fig. 9B is a sectional viewalong line HH in Fig. 9A
Fig. 9Cis a sectional viewalong line I-1 in Fig. 9A
Fig. 10 is an elevation sectional viewillustrating a
noncont act type power feeder systemin a fourth
enbodi nent of the present invention, Fig. 11A and
Fig. 11B are views for exphaining a joint structure
bet ween pl anar bl ocks, Fig. 12A is a plan sectiona
¥rLgw baecti ongl 2 Ni eYe@l ONBust A€ dg La Idbiddht d2B)type
ITFustrating a noncontact type power feeder systemin
poved i fdduamedivmnt rofarnihe i eseatinti fvemt benchEi ghiidB
is a sectional viewalong line J-J in Fig. 12A, Fig.
emd2Grisntd sectional view along line K-Kin Fig. 12A
Fig. 13Ais a plan sectional view (sectional view
aigng9Bl i.aea Ps&cthoka ly. viaB)aldhaist irat i Hefl airsiBith 94,
enbodi mrent of the present invention, Fig. 13Bis a
Eegti Bfalsvaeseat bogal i neewt adong Fighe 1IBA, 1rFikig 138,
is a sectional viewalong line NN in Fig. 13A  and
Fig: 192 is an ekpragben p%?%‘bb%@@l/eVW%v@ﬁq%lfartdﬁ%@ a
protecting apparatus in the sixth enbodi nent of the
t YRFemovsy. feefgr ﬁ?&ﬁﬁéﬂa@s%ﬁpﬁ%oﬁméﬁgﬂﬂ@ﬂt
PREFERRED EMBODI MENTS Exenplified explanation will be
of % BRGSO HRIE ST Tpr ef erred embodi ments of the

REGor Ria! BYETELOD Y18 Mol STELAD RS bl ARGRAHA NG

no

s9ho ntende
structure between planar blocks,

Fig. 12A is a plan sectional view (sectional view along
line L-L in Fig. 12B) illustrating a noncontact type power
feeder system in a fifth embodiment of the present
invention,

Fig. 12B is a sectional view along line J-J in Fig.
12A,

Fig. 12C is a sectional view along line K-K in Fig. 124,

Fig. 13A is a plan sectional view (sectional view along
line P-P in Fig. 13B) illustrating a sixth embodiment of
the present invention,

Fig. 13B is a sectional view along line M-M in Fig. 133,

Fig. 13C is a sectional view along line N-N in Fig. 134,
and

Fig. 14 is an exploded perspective view illustrating a
protecting apparatus in the sixth embodiment of the present

invention.



tolimt the scope of the present invention to the

di nensi ons, materials, shapes, relative arrangenents

and the Iike of conmponents which will be described in

these enbodi ments unl ess ot herw se specified.

(Enbodi nent 1) A first enbodi nent of the present

invention will be explainggwth reference to Figs.

1A to 1Cin which Fig. A 'is a perspective view
DETATIED ' SR Br FOVSF (1884l 1 HiEEDY lEMBYD IMERE WS I

receiving portion of a noncontact type power feeder

sxehpmitroehieap1bRetPHESANL LI B¥ERbreInbsl &pphad, of
Fig. IBis a plan viewillustrating the noncontact

préfPeredonasod peders syStemn ipradurah itrverpdwer wietei vi ng
portion and the power feeding portion are opposed
refacent®-facehd mcaagarotingr deawiféisy. 1€ is mot intended
sectional viewalong line AAA in Fig. 1B. Reference
totbim gsthd mawa QL tihe poveEefteddivigt isor tticokhe or t he
_power receiving portion 2 is conposed of an E-type
dimepeianendia el 3d i ifeRes THE 1B hiise aggraagmeats and

conposed_of several planar blacks 5 nade. of, |,
the ehd e AT OTFTT PE Shhivti al® & oprcst éfy HPEsg

' t |_di ti . f bj | bj d
e B o BT Che TS TAVgT i r oot fon (a), and

' t acked one upon another while the adjacent
(E éigwggfdéks 5 are joined to one another by neans of

gn FagaesLyef Emé%{ﬁ_gérﬁ'fi Eﬁgeﬁlﬂéé&ﬁ‘{' Ynvention LpE1 Poyer

egdlng portion : e power receiving portion 2 in
exp i Sh&Mbedinencd e r@mpesed f. 48 afo tie ipl amachblregks 1a

5 which are conveniently available at | ow costs as
is Sd apledsisctive view illustrating a power feeding portion
or a power receiving portion of a noncontact type power
feeder system to which the present invention is applied,
Fig. 1B is a plan view illustrating the noncontact type
power feeder system in which the power receiving portion
and the power feeding portion are opposed face-to-face to
each other, and Fig. 1C is a sectional view along line A-A
in Fig. 1B. Reference to Figs. 1A to 1C, the power feeding
portion 1 or the power receiving portion 2 is composed of
an E-type core 3 and the windings 4. The E-type core 3 is
composed of several planar blocks 5 made of ferromagnetic
ferrite, which are appropriately laid in a travel direction
(a) of a mobile object and a direction orthogonal to the
travel direction (a), and which are stacked one upon

another while the adjacent planar blocks 5 are joined to

one another by means of an adhesive or screws. Specifically,



Each of the planar block 5 has a planar nenber having

a rectangular surface, and all planar bl ocks are

arranged with their long sides being directed in the

travel direction (a) and their short sides in a

direction orthogonal to the travel direction (a).

Thus, the power feeding_pgrtion 1 or the power

receiving portion 2 is appropriate for the
thdBWHAC LM R11Gfg @R 1bRAY thaVigdged reeetanayl pbrtion

surface, the l'ong sides thereof being laid along the

2 i avels doiRedinghd d)s ddmdoseptogd 4ghatc the phaded blocks
portions in Fig. | B show parts where two pl anar bl ocks

5 vhidl earsupenpesedrong wyerl lahdtehert dowasobasf esm
protrusions (thick wall parts) 7. The wi ndings are

stdrotamik i n an oval shape, and is set in a recess (8)
defined between the protrusions (shaded portions) 7
BachhefEthgpelenae Bloghked |onyid udlarar wRmRRE it 619 2
t he oval shape being directed in the travel direction

reqENg@aarBidess a¢ pridviPdédaroPlreRE Age 2arfasfe
cradii of the windi 4 at_, of the pl
i el e B St G RIReR ) sbh RR8T on 1
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W ap g being defined

— or%e%o mgt y&g%ygggaggg%i&%%@wnngarfczrt&ms? Eﬁ? rgcswéled

aving a - 1 storage cel nit,
feeﬂ!‘&i{{ 328 NEW 1t TANSRRY LRLION r2Y8tighgvebhehien anis

el e ric car, a traﬁcar, an electric car, a golf cayt
apf¥oghiadd k& r Meanwhinhe ldterkower of gedinag pedti BAvidgi &

enbedded in, for exanple, a track way for the nobile
rectangular surface, the long sides thereof being laid
along the travel direction {(a). It is noted that the shaded
portions in Fig. 1B show parts where two planar blocks 2
are superposed one upon another so as to form protrusions
(thick wall parts) 7.

The windings are formed in an oval shape, and is set in a
recess {8} defined between the protrusions (shaded
portions) 7 of the E-type core 3, the longitudinal
direction of the oval shape being directed in the travel
direction (a). Clearances 6 are provided for forming
curvature radii of the windings 4 at corners of the planer
blocks 5.

The above-mentioned power feeding portion 1 and the power
receiving portion 2 are opposed face-tco-face to each other
with a gap g being defined therebetween. The power

receiving portion 2 is mounted in a mobile vehicle having a



object or a floor surface of a garage, a repair firm
or the |like. The power receiving portion 2 is
attached in the Ilower part of the nobile object at a
posi tion where the power receiving portion 2 is
opposed to the power feeding portion 1 in parallel to
each other with the gap g qgherebetween when the
nobi | e object cones to a position right above the
stPones deedifng Pordien ok ian nlhe thrhavpbrrdicheat 59atER)
thereof. When the nobile object cones to a stop at the
velPRsid, oh ahere ithepower thregeia, nanpentcenriz tar, a
opposed face-to-face to the power feeding portion 2
goIOrcharg nhe dnkae.C. Meanwhebhe tsefpdwén Bepdimmryortion
wi nding 4a in the power feeding portion 1 so as to
1 iy cehipsddedrdgnetiicr fdxanpiayi eg taank waynmdgmethe pabhle
whi ch extends through a primary core 3a of the power
obfewi my porftlicnr Burfasecofdar gageve 38 Larehs fpsRepr the
_receiving portion 2, and the gap_g, Wth the use of a
1ikf gh Thee §OUREY TEGRABARI NAVT R§CAbD UL S savkddle kD tidhe
several, ten KHz as the a.c. current, .the se tiongg
Lovge it (Ho W6t GNP OPAREH 651 6nPoPi5nanaNaE Rt Bme
ower can be nmade.to .be small since i nduct i .
PR R TS T GRCIGn A o CRPOPPEgtenty® PREFELCrFiNg
ossi bl e t I_ni-at,uri ze t he re. .The t ghetic
T s rh L b Skl RS ke e Brg
end ARILIJUH RN RCGRRIANY i RdkNGARS! Rot BepBaURton
1 receiving portion 2 and a | eakage magnetic fl ux
riqg‘f\i b ARES n N PoudH Eiddditot Rerseeandary whadirgvéb.
Ince the efféctive magnetic flux interlinking the
di seaondar g )\WMundRp4b varies wth tine, an inductive
magnetic notive force is produced
When the mobile object comes to a stop at the position

where the power receiving portion 2 is opposed face-to-face
to the power feeding portion 2 for charging, an a.c.
current is fed to a primary winding 4a in the power feeding
portion 1 so as to produce a magnetic flux having a main
magnetic path which extends through a primary core 3a of
the power feeing portion 1, a secondary core 3b in the
power receiving portion 2, and the gap g. With the use of a
high frequency current having about several KHz to several
ten KHz as the a.c. current, the sectional area of the core
for transmission of one and the same power can be made to
be small since an inductive voltage is proportional to a
frequency, thereby it is possible to miniaturize the core.
The total magnetic flux is the sum of an effective magnetic

flux interlinking the secondary winding 4b in the powezr



in the secondary w nding 4b due to magnetic induction,
and accordingly, an a.c. current runs therethrogh so
that a power is transmtted to a | oad coupled to the
secondary w nding 4b. According to the present
enbodi nent, with the conbination of several planar
bl ocks 5, there can be caonygniently formed the E type
core 3 having a large size at |ow costs. The pl anar
redd Q8% DAtE Jndibdanihe hergagkdpsgrathel Rguxesheadegoes
In the travel direction (a) while the |ongitudina
notdiirg&d1amof nehe svakaghapenafinghebw nsimgs tise effective
directed in the travel direction, and accordingly,
madre il tHips: derterd inkdngbehktospedntiarpewlinddey #dn vheies
traveling direction (a), and accordingly, the width
witttheriewf, iam tiheluditieet megnedithogbohazk fortheisrpyefiuced
direction (a) can be instead narrower, therebglit i's
in pdssissicende ranWaned nghdbf Pagi bpl npgnegict hpduction, and
arrangenment of equi pnents and di pensi onal _desi gn.
acaqfEdiod Vradge dsicze CHEEENEaRUBE ERSFEGNFEPTedC gbﬁ?gﬁ

power can be transmtted even though th a bet ween
pofite Lo G USdEy 0Pt LOR0I CAHE PHeC BoRBE - PECRRarhy
. pprtion is set to be larger. Further, since the gap ¢
“”Jggﬁmbékget to be larger, a high power can be also

%é?@%@%%ﬁg% e aéP%’é*&{‘t aer%kg&?jirﬁér&n %e%‘l: drfie c(rj&@i'n%t ion

( stop is horizontdl I'y deviated from
of NG AWEHL L8 BIRQLT 8N Zhere?BanFHEL B8hveRDehbey
contrary, even If the gap g varies nore or |ess, the

forRUGtRNEE +40eS ket Ghangengr aalkygeapdzeageorditngbyts.
t he high power can be also transmitted. (Enbodi nent
The?)planar blocks 5 are laid, the long sides 5a being
extended in the travel direction (a) while the longitudinal
direction of the oval shape of the windings is directed in
the travel direction, and accordingly, the E-type core 3
can be formed to be longer in the traveling direction (a),
and accordingly, the width thereof in the direction
orthogonal to the travel direction (a) can be instead
narrower, thereby it is possible to enhance the flexibility
of the arrangement of equipments and dimensional design.
Since a large size core can be easily formed, a high
power can be transmitted even though the gap g between the
power feeding portion 1 and the power receiving portion is
set to be larger. Further, since the gap g can be set to be
larger, a high power can be alsc transmitted even though a
position where the mobile object comes to a stop is

horizontally deviated from the power feeding potion 2.



Next, explanation wll| be hereinbel ow nade of a second
enbodi nent of the present invention with reference to
Figs. 2 to 6 in which Fig. 2 is a perspective view
illustrating a power feeding portion or a power
receiving portion, Fig. 3A is a plan view
illustrating a noncontact type power feeder systemin
the second enbodi nent, the power feeding portion

ruPEidY, apPased éccﬁ‘f:@ra{ﬂ/' fager! 9 REPOUWS o €6 ¥ENGore or

portlon Fig. 3Bis a sectional view along line B-B

ledd, R BNudidhce HodsS dtsedlaneRalyreiaewyal ang | i ne
C-'Cin Fig. 3A, Fig. 4 is a chart showi ng magnetic

acddrixiddnes @ppltieth twvdie aententdch typespoweedt eeder
system Fig. 5is a chart show ng distributions of
(EmbmﬂmménthUX density of this enbodi nent and the
prior art systemin the core widthwi se direction, and
Fegt, 6ekplangiéonf ot L &xipe aher eignize 1 oornadmtad |3/ second
positional deviation of a nobile object. Referrlng to
emippdiment Pk Hrssdinty ipoieritden1 ¥ isnd rafegsier o rigs.
receiving portion 12 in this enmbodi nent hay ne Q
2 % heb s it at% Gif, GaRGTEPFCARAE VorY igl rating a

oA Do A 2. ST S BT iR P
1s.§ aﬁeh?%?ig %5é$%4ﬂ F%S %g%&% CE tg%g E?Ré feeder
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conpose In tota of ‘the pfanar - 21 - ocks

be iRy &Hﬁbé&&“?ﬁbéﬂﬁaﬂfeg% Q%Stmﬁip@%e@'&bﬁglﬁmﬁgepeﬂtlon,
such ‘a shape that the E-type core 3 explained in the

Fidlrst ;emodidraningls Wlavizdesmqal inkes BopPesi Fegends, Bsg.
viewed in
3C is a sectional view along line C-C in Fig. 3A, Fig. 4 1is
a chart showing magnetic flux lines applied to the
noncontact type power feeder system, Fig. 5 is a chart
showing distributions of magnetic flux density of this
embodiment and the prior art system in the core widthwise
direction, and Fig. 6 is a view for explaining a
horizontally positional deviation of a mobile object.
Referring to Fig. 2, a power feeding portion 11 and a
power receiving portion 12 in this embodiment have one and
the same configuration, and a planar core 13 constituting
them is composed of planar blocks 15, in combination,
having a size and a shape which are the same as those of
the planer blocks in the first embodiment. As shown in Fig.

37, the power feeding portion 11 or the power receiving

portion 12 is composed of 68, in total, of the planar



the travel direction (a), with U1like sectional shape
parts 131 for supporting the opposite ends of the
wi ndings as viewed in the |longitudinal direction of
t he oval shape of w ndings 14. The wi ndings 14 are
formed in an oval shape, simlar to the first
enbodi ment. The pl aner cqre413 has a rectangul ar
recess 18 having long sides forned along the travel
p1&kfecid on (a), for accommodating therein the w ndings
14, and protrusions 17 (the parts in which the planar
bhecksaare sUpeEPOSEHaW hbt 088 @ADL RErshibd iBut Sages)
formed along the travel direction (a) on the outside
shapel tier i1isd d8-tofpd e e Gesxpll&inthle iw ntkiengsrid are
accommodated in the recess 18, the | ongitudina
emishd iodnitoni fptdiel dadalats Hame dppersddfe eidsg disr gtewddi an
the travel direction. Wth the addition of the
theosasare it xadd orU- () ke widdt Uordlkes Bgeé ipapilsshape pasts
13flanar core 13 has a support surface which supports

HedTe GHRRRE SNitAEs CPPaVde RS &t ithe HePrphepyast
VL iy T B g HESSouer PeoePei RaDoFtrBR ©5
wifhindl G e e Eha0s ARG s IAST e B mtiht i be-
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stem Fig. ws magnetic ftlux Iines

trARPl ied-da itdhe RouersdreadonibaeigAihekct Ret ABDI | e
object which is not shown runs in, "and when it cones

widdirfyStion aind preaAstddiemswhear g thke ppewer iheqRi¥hnghe
portion 12 is opposed
planar blocks are superposed with one another in two
stages) formed along the travel direction {(a) on the
outside and the inside of the recess 18. The windings 14
are accommodated in the recess 18, the longitudinal
direction of the oval shape thereof being directed in the
travel direction. With the addition of the above-mentioned
U-like sectional shape parts 131, the planar core 13 has a
support surface which supports thereon the windings 14 over
the entire periphery of the latter.

As shown in Figs. 3A to 3C, the power feeding portion 11
and the power receiving portion 12 are arranged in such a
manner that their surfaces on the side in which the
windings 14 are accommodated are opposed face-to-face to

each other with a gap defined therebetween, being parallel

with each other so as to constitute the noncontact type



face-to-face to the power feeding portion 11, an a.c.
current (high frequency current in this case) is fed
toa primry winding 14a in the power feeding portion
11, and accordingly, a magnetic flux with a main
magnetic path extending through a primary core 13a, a
secondary core 13b and the,gap g as shown in Fig. 4
is produced. The total magnetic flux is the sumof an

podd eddas Jipangt i crfhuxanknbit enbinki ng +hex secoaglary

wi ndings lob and a | éakage magnetic flux n2 which
apgioesd Y dHY @dvdikSeddee sgeordar YAt O tigs rldihi 1Si dlepect
the magnetic flux interlinking the secondary w ndi ngs
whildb MAamicEs abdwh tduie, ingn andduienvétekeckeonpt Bvetop at
force is produced in the secondary w ndings |ob
a gdwiduign regnet ithe pdueti gecsd vilhat poafiianc l2cupr epposed
runs, and a power is transmtted to a |oad connected
faqeyttdef asec dred A Biowditng cEABNIAROShARR LA, FRE. 24C-t he
di stance x-y (or x'-y') is set to be longer than the
curgefittande ot YreoMensyy CSrdethoddnihitocaeRe tFafeft to 2
direction (a)). in the w dthw se direction,  between_the
o By R 14E dril (e PO GBREgr BOTEHON Thar 214,
by setting x-y(or x' -y )/x-x'.?_|. the magneti
ac e idhibe DA Thighdtre 5iPh wkPeh Prgdaees Bach
. q§ggﬁtic fl. LRCr eas
ex+%2t§g£1¥1ux caﬁ p%g é@?ggggd?géﬁdgaggSngﬁgVy?Q?ﬁel3b
andn%gﬁgg§&z%o%@'éﬂ%w&&ﬁ% Fi%3 4C§§_?§0§QEQHQ be | ager,
there It I anh

i's possible to“transmt i gh power. Fig.
PreheyBad fAghétid! HBhE ald NehdrBgRetd € 4l ¢ ansivey

di stributions at the center of the gap g in the core
magnetic flux ml interlinking the secondary windings 14b
and a leakage magnetic flux m2 which does not interlinks
the secondary windings 14b. Since the magnetic f£lux
interlinking the secondary windings 14b varies with time,
an inductive electromotive force is produced in the
secondary windings 14b through magnetic induction so that
an a.c. current runs, and a power is transmitted to a load
connected to the secondary winding 14b.

As shown in Fig. 4, the distance x-y (or x'-y’) is set to
be longer than the distance X-X’ (which is orthogonal to
the travel direction (a)) in the widthwise direction
between the primary core 13a and the secondary coré 13b.
That is, by setting x-y(or x'-y')/x-x' 2 1, the magnetic
resistance of the magnetic path which produces a leakage

magnetic flux can be increased. Thus, the leakage flux can

be decreased, and accordingly, the magnetic coupling rate



wi dt hwi se direction in this enbodi rent and a
conventional noncontact type power feeder system The
conventional noncontact power feeder systemutilizes
a conventional E- type core. The figure shows results
of three-dinensional analysis of the magnetic flux
density distributions in_thg _wi dthwi se direction of
bot h systenms under one and the sane w nding

carf Yiddono b thige enbodi-aelt 1 tSkBCBoERepPEARAN trERERit
13 in each of the power feeding portion 11 and the

a Hﬁﬂ@&xﬁﬁggiving portion 12 is additionally
incorporated with the U-like sectional shape parts
£33, &hehdhs ee-clhmensl binat rsteioig omajnetriea Ofux kiensity
protrusions 17 | ocated outside of the recess 18 in

diathiichuttilem swiand ithgs cehtamre ofatbenwedatedn tbel apger
than that of the conventional E- type core. Thus, in

wididnpard sdregittiont Ha coAvegrbedamesysaat 2 cHBVARGheRRE
flux density outside of the windings 14 is snmll, and

nongartadte Hyioey PSWeR Sredse éaﬁséeﬁlav?%e CWY§Ketonal
cross-sectional_shape in the magnetic_path which has

ROTSEY Sk S RO SHBLEM: e g er, EOPLENSIaREE -

b I whi he i :
EVRE) Sotdt- T Oer PEOH LR SaRREPt oL GOT e SETERg. Skl
an§M§¥¥§K§% R %@E%g%ié Y rdeﬁ@%ﬁ Bgskgiﬁugﬂgﬁgiﬂﬁnﬁhe
si“nce the i nductanceé can be “enhanced in conpari son

widMH N & Gnnant @l oEnt KR8 teRECunBer 8fte BhENERe same

power can be transmtted, and accordingly, the

wid B diltWendensht ¥n 85 osgo dee POYES 1 f @ di g PIrtdon
11 "and the power receiving portion can be decreased,

coreharehy dalch 9pess blowelro frediag gbiredbhonlbynd the
magneti ¢ noi se and
power receiving portion 12 is additionally incorporated
with the U-like sectional shape parts 131, the three-
dimensional sectional area of the protrusions 17 located
outside of the recess 18 in which the windings 14 are
accommodated, is larger than that of the conventional E-
type core. Thus, in comparison with the conventional system,
the magnetic flux density outside of the windings 14 is
small, and with the provision of the core having a U-like
cross-sectional shape in the magnetic path which has been
an air portion, the entire magnetic resistance can become
less while the inductance becomes larger so that the
magnetic flux density inside of the windings can become
larger.

Thus, in this embodiment, since the inductance can be

enhanced in comparison with the conventional E-type core, a



i nducti ve overheating therearound. Further, according
to this enbodi nent, due to the provision of the
U- | i ke sectional shape parts 131, a nmgnetic flux is
likely to be produced even at end parts, and
accordingly, the inductance is increased, thereby it
is possible to transmt _ashigh power. Fig. 6 is a

vi ew for explaining a horizontally positiona

hl@kas_v]f Rty Aar 2 roRidehioet ankefaeiuirad nyd vl 8heb,
when the nobile object which is not shown runs in the

madrievet £1dix eRSrOn | @raMmd HeO pRoRE: tfecalisgopoabova 11
the power feeding portion 11, the power receivVving

angorte grovi ireawdtving ways igos idano bed deicgkt salbdeveheheby
power feeding portion 11 but possibly causes a

it hioy iporaidlley fposiaduerala fdevitdtonobyAnagrkéief nosenand
certain case. However, even in this case, since this

indiddinerteiheaddmso s repnow@d.ar ge si ze planar core
13 having a rectangul ar. shape with its |on S|des
ERFEHGanaFﬁO¥ﬁén§r%@e?hﬁ?r%%??%ﬁn?%.f %§?

t pl t b d
o LY G U1 & can b oot o siaied,
ot rE A A

and*%%%dyﬁlﬁéaﬁy Q%%aHEﬁuckggkgbﬁs'anr%aggas'Phgﬁggéalt is

transmt her power mlarly, even

pogéakgggquqlggg%lQr a 83$h bhgelnduct ance does not - 25
vary greatly, and accordingly, a higher power can be

rignsei {sed. yidwsioaceos h Neid® 4 Merendradi mentposhitifbnal

the conbination of several planer blocks 15, the
devilaniem od ehk3mbavilegodiject. Referring to Fig. 6, when
the mokile cobject which is not shown runs in the travel
direction {a) so as to come to a stop above the power
feeding portion 11, the power receiving portion 12 is not
always positioned right above the power feeding portion 11
but possibly causes a horizontally positional deviation Ax
therefrom in a c¢ertain case. BHowever, even in this case,
since this embodiment is composed of the large size planar
core 13 having a rectangular shape with its long sides
extending in the travel direction (a), and since the
magnetic coupling rate can be enhanced as stated above, the
gap g can be set to be relatively large, and accordingly,
even though the horizontally positional deviation Ax is
present, the inductance does not vary greatly, thereby it
is possible to transmit a higher power. Similarly, even if

the gap g is changed more or less, the inductance does not



| arge size can be easily forned at | ow costs. Even
though the width of the core, orthogonal to the
travel direction (a), is narrowed, the flexibility of
design for transm ssion of a high power can be
i ncreased by adjusting the length of the core in the
travel direction. Further, ,cseven though the gap g
bet ween the power feeding portion 11 and the power
var P RN, P Qclddi$ioisl, BOnBghkar gekert B&n be
magneti ¢ coupling rate can be increased. Further, even
trdheuatr <y hori zontal |y positional deviation AX is
present between the power feeding portion 11 and the
PBVE| ateSLdvhfgt PothiOnenZodiment nductande: deesinaition
greatly vary, thereby it is possible to transmt a
of hiegterpdwerlanerEmiodikseits,3xhExpllanati onrai LB beving a
her ei nbel ow made of a third enbodi nent of the present
ladgeveritZeorcan tie cedlendeornedriags 1ow7 Kos6s9C. Ewmpysthaygh
to 7C show a non contact type power feeder _systemin
the e dth af dtso FioFent Oéfthplgémﬁrle§@n{thel hyaNelofirpRtion

mh h F 7 pl 7B I
alyi &g éqala%@wq%' %@%Dﬂ%%ﬁvm gn&eéﬂ'g%sl ert e O
sect.i onal VI %n % %_ 7A. Tge . in
C 3 St P|9.W§§ C?R § %& rs&=g8efs RY eAPIFPEIY
t \
nd SRERICNS e%gz%%'r.%e%h%eo&s% Bloa Rt Ebitre Aty
eve%ech% n%rev %%*ewee?ﬁthbnpbn@rp@@@alﬁscsbmsn 11
portlo ar e S onger toward the travel

ancﬂ'trh%CtﬁoWér( %)ec@tvanbe?gtrh%ﬁr respandiRg:L0LeNGargkanethe
bl ock. The shaded parts in Fig. 7A exhibit

magHeAtiiUSRRs i2§ ratehiceh pkanacrbheels 2Buafieer, even
super pose

though a horizontally positional deviation Ax is present

between the power feeding portion 11 and the power

receiving portion 12, the inductance does not greatly vary,

thereby it is possible to transmit a high power.

(Embodiment 3)

Explanation will be hereinbelow made of a third
embodiment of the present invention with reference to Figs.
7A to 9C. Figs. 7A to 7C show a non contact type power
feeder system in the third embodiment of the present
invention, in which Fig. 7A is a plan view, Fig. 7B is a
sectional view along line D-D in Fig. 7A, and Fig. 7C is a
sectional view along line E-E in Fig. 7A. The embodiment
shown in Figs. 7A to 7C i1s different from the second

embodiment so that the long sides of the primary core 23a

in the power feeding portion 21 and the secondary core 23b



with each other in two stages. Instead of increasing
the length in the travel direction (a), each of the
protrusions 27 formed inside and outside of the
primary wi nding 24a and the secondary w nding 24b has
such a configuration the planar blocks are thinned by
one. Wth the above-nentiongd configuration, that is,
the configuration which is longer in the travel
in GGy (ceBf it odmBIdre LR eElt Iaiegilo&@;wr te@8rd
be transmtted. Further, since the gap g can
thaceodeb NHVr&edidro @8 Hyaragere.ngtﬂme ddﬂ@@m@&nlgstaobne
appreci ably changed even though the horizontally
plapost thlonat. d@eathaneAxpastealinedig.t MRrekyibiti s
possible to transmt a high power. Further, by
pretiysiang the ipl adeichhldeke 2 lofckshé Speger gsibenpogzd
the weight reduction and the cost reduction can be
vithRachamrheie dar diwmisfadare fappreati oh taprgesing the

S|an|f|ed Furt her, since the cross-sectional areas
leQﬁtQﬂ%ﬂ1 @KQﬁﬂYe‘Y@%ﬁ?qt&F@brathaﬁaFﬁeOﬁe@@@spﬁgtré§éﬁns

27 i BT S e L T S B o
thd soe"‘”s abraf W B %asi B S
d de of t f
pla?%“ﬁ R A ,thqzm%?n?f&ﬁt reference to Fgo. 8ATo
REhNthe 2dboVWOLABNFL Bne8AcbSt BPEA M EW hdd US{ T atidg

a noncontact type power feeder systen1|n the vari ant

corford 1t itdie WiHiidnd i senedicirent, thieg+ r8BellS darseetbanak)
view along F-F in Fig. 8A, and Fig. 8Cis a sectiona

of Wrewnadang ldbiec&,Gal mikhgpower can be transmitted.

Further, since the gap g can be accordingly set to be
larger, the inductance is not appreciably changed even
though the horizontally positional deviation Ax is caused,
thereby it is possible to transmit a high power. Further,
by thinning the planar blocks 25 of the protrusions 27, the
weight reduction and the cost reduction can be made, and
accordingly, the fabrication can be simplified.

Further, since the cross-sectional areas of planes X and
Y are larger than the recess 28, even though the magnetic
flux density is increased by the thinned parts, overheating
-can be avoided, thereby it is possible to transmit a large
power which is substantially equal to that of the second
embodiment.

Explanation will be hereinbelow made of a variant form of -

the third embodiment with reference to Figs. 8A to 8C in



8A. Referring to Figs. 8A to 8C, the configuration of
the variant formis identical with that of the third
enbodi ment, except that the nunber of superposing
stages of the protrusions 37 inside of the primary
wi ndi ng 34a and the secondary wi nding 34b is reduced
from3 to 2. This variant shorm exhi bit technica
ef fects and advantages which are the sane as those
whidtedy | BA hies thigidreraedi mantsthiextinge%¥phanabheacw tlpe
be herei nbel ow made of another variant formof the
powdtt I fefdod yitdm Wirt h Heefairdnee ttork @3 th8@Athar8C in
which Fig. 9Ais a plan viewillustrating a
embmtioont aCtFitg.peSPpdwera fseediingady stiem Aonki F-Farinafltg.
form Fig. 9B is a sectional viewalong Iine HHin
8AFiand FA@GndC Rig.a $edty caadestiicvnall ovigewiakokgGl iineFig.
-1 in Fig. 9A. Referring to Figs. 9A top 9C, a
8Apr Regeyréfret2381pF - aBPoter 8C eBBP NGOPHETRBAC UAN ol he
secondary core 43b in a power receivin ortion 4
TR &oh

2 .
va—@raéﬂ'fd?l Jo?bjlgﬁ%fhfe]rcﬂ oK byathi thi WS ohR1BE EHRAHReNt,
K int | i | udi the_b
e AR YRRl S0l P b gn bl B BB e EheT
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e d SRR, Y] UAUETe e T RY, LRANhEOBAE DB

se{éH%%ﬁylﬁgﬂgéi G@QQQH@EQ%duQ$FS?EEQPQ thesovef 4 éﬁ%#%ht

s of the powe ing portion 41 an

for&:ROMEI +e2BinilRaeiewiragtROEhHOR4dntLEeR ahecAPRPSethe
face-to-face to each other, to be equal to those in

serid& £rdlametiatshown itheFic@sSrd éAbaadm8AL.it is

possi ble to ensure a robustness of power transm ssion

Nekh, r espeghat Doa wall abé dretainiel @apagiangd another
variant form of the third embodiment with reference to Figs.
9A to 9C in which Fig. 9A is a plan view illustrating a
noncontact type power feeding system in this variant form,
Fig. 9B is a sectional view along line H-H in Fig. 2A and
Fig. 9C is a secticnal view alcong line I-I in Fig. 9A.
Referring to Figs. 9A top 9C, a primary ccre 43a in a power
feeding portion 41 and a secondary core 43b in a power
receiving portion 42 are formed of planer blocks by
thinning one of them at every planar block interval,
including the bottom portion thereof.

If 1t is required to transmit only a relatively low power,
the weight reduction can be made by thinning the planar
blocks as in this wvariant form.

In this embodiment, by setting the overall sizes of the

surfaces of the power feeding portion 41 and the power



the horizontal positional deviation Ax. It is noted

that any of the third enbodi nent and the two variant

forms thereof incorporates an arrangenent

corresponding to the U-|like sectional shape parts 131

in the second enbodi nent. (Enbodi nent 4) Next,

expl anation will be herei_nbgl aw made of a fourth

enbodi ment of the present invention with reference to
reddOrind Gboftibn W ivkhiah elevaldRiRcethicentb-¥hew to each

illustrating a noncontact type power feeder systemin
othde, fourtd egbori renthoRef efirtRg &@b&ilgmedd, shdiins in Figs.

enbodi ment 1 ncorporates a power feeding portion 51
7A adtd a8power 1g eeediadibig par tanmurs? a trbbukseedissgopopbiven

51 being longer in the travel direction of the nobile
tr abjreicts tdranwittie qeeperct tece wiang apdioni an SRepganp g and

l ength corresponding to one planer block which is
thedehxizmdialy gergiidedlt FevdediothdE- it is possible

to enhance the robustness of power transm ssion with

FEspEchot8dathaki 28Kt af pbsi bRl eI orf Mbdie two

St oppi of the nobile object. Further, the wer
VAR A p TP 3 TSR S S0 it 84 “PHETRB oobi | o

obj ect and I ch is, required.t.o i_ght wel.ght d.
co Pt e DR 3 rader LopaBt HE- Ry 3hin
end N paver fired)

POSSI

HE%ﬂgortion, and accordingly, it is - 29

e to enable the systemto be |ightweight and

( EQSWPAGn a met hod of joining planar blocks to one
another so as to constitute the core of the power

freedi ngxpoEhhPNoRr wihe bOOMEFe {@6€1 M NEOIrd S N, fdhane

may be used a nethod in
embodiment of the present invention with reference to Fig.
10. Fig. 10 is an elevation sectional view illustrating a
noncontact type power feeder system in the fourth
embodiment. Referring to Fig. 10, this embodiment
incorporates a power feeding portion 51 and a power
receiving portion 52, the feeding portion 51 being longer
in the travel direction of the mobile object than the power
receiving portion 52 by a length corresponding to one
planer block which is additionally provided thereto. Thus,
it is possible to enhance the robustness of power
transmission with respect to a horizontal positional
deviation upon stopping of the mobile object.

Further, the power receiving portion 52 which is mounted
in the mobile object and which is required to be
lightweight and compact, is shorter in the travel direction

(a) than the power feeding portion, and accordingly, it is



which they are jointed to one another by an adhesive
or bolts. It is noted that the joint by screws cannot
be used for the planar core or planar bl ocks nmade of
ferrite which is a sintered material that is fragile.
Further, in the case of a core made of a silicon
steel sheet, the core may e _secured to a base board
by netal screws piercing tﬁrough the core in a

é% B%?'fg] Hﬁ?“%ﬁé”%gﬁ%%%t@§ ﬁ@pfiéﬁﬁﬁgh%ﬁﬂréﬁ&'éﬁhpact.

e stee eets as shown in Figs 11A

apdy 1%5théaeo?|?@ﬁﬁl@@Q§K§n£ﬁyb16ﬁ%%Et&'dnéThﬁﬁﬂﬂéﬂl§&3as
at their ends h is, referring to Fig. 11A a

to IRGRSsS thha My ¢dres dformed pofretrh€eeddnpapbroion or the
pl anar block 65 is <closely fitted on a protrusion 66a

powdtd cledesi fiorgngdrati can  téedeparty be aspﬁaaamebhodkiﬁ6
adapted to abut against the recess 65a, so as to join

whibgt theareare blcdoksdeso 6Bt eneosbhr Bvhan. afbaahke| er
referring to Fig. 11B, a protrusion 75a which forned

bolfts anl terid ﬁmttecbfth@tpltélﬁaﬂOBMCPY7§CF§W§I 63engt Petvead
in a recess 76a which_is forned in a

forp| tditar 1Aredk C%ea@&ppéén@& RBRCKEgRPAST © ghggﬁFbF?u&lﬁﬁh
75 t I bl ks_75,. 76 h
15 & Rnte r@%maa%ﬁﬁﬁ S oRent TeRptaRar BT 68 rate
ti t
cofor 2 SR 12 pzaiéso% S0PL 0D, 2Bt tonay
gsccafrdé %%%%e?%%%%ﬁg ﬁ' %%%g}zg\cr%ghplést;sﬁsngﬁrwgh

is a sectional
th@'écﬁ%’ M %Wdl'ﬂel&tl%%t b%&p%ﬁ'd%cﬁ'fﬁ?d'tﬁeﬁhe cepetbesal

view along line L-L in Fig. 21B), Fig. 12Bis a
direction of the steel sheets. Further, as shown in Figs.
11A and 11B, the planar blocks may have a fit-in structure
at their ends. That is, referring to Fig. 11A, a recess 65a
which is formed in the end part of a planar block 65 is
closely fitted on a protrusion 66a which is formed at an
end part of a planar block 66 adapted to abut against the
recess 65a, so as to join both planar blocks 65, 66 to each
other.

Meanwhile, referring to Fig. 11B, a protrusion 75a which
formed at an end part of a planar block 75 is closely
fitted in a recess 76a which is formed in an end part of a
planar block 76 adapted to abut against the protrusion 75a,
so as to join both planar blocks 75, 76 to each other.
{Embodiment 5)

Next, explanation will be made of an embodiment relating

to a protecting apparatus for a noncontact type power



sectional viewalong line J-J in Fig. 12A, and Fig.
12Cis a sectional viewalong line K-Kin Fig. 12A
Referring to Figs. 12A to 12C, a power feeding
portion or a power receiving portion has a
configuration the sane as that in the second

enbodi nent shown in Fig._2-,Thus, identical reference
nunerals are used to denote parts identical with

feés&als%y&e&zh%c%%%%ge%t%oqmeg&es]éﬂtahﬂ%ﬁe%ﬁasm@@ar d

1l 1sattached to a’lower part o a nobile object by

re B Oft NeNRRANatinc t3US2bokihswhishr teg. throughabol t
hol es 8la in the case of the power receiving portion
sedZordawenenard ritkhe icasetebkttihg pawer efivedimngntporti on

11, the base board 84 is attached to the surface of a
(sdatdcknalaywiew ieng KénkoL-TL.hénnmBbgl e2dB) ecFipy hBRNss a
of the nonmagnetic bolts. A protecting cover 82 which
sedtgiorfadr viewamploag ddge dFJIpéhyEagbohabe and Whoehi2C is
defines therein_an internal accommobdation space |s
a sgatdcmed vdevheleage lBosr §-KginpyigontdfnetRe Horing to
inserted through bolt hales 82a. Wthin the interna
Figgecdrifodat il s fabev6F £REPPEL BEFFAGD EhvarP8%era
Bakelite insul ation panel..83 is.attached onto %he .
reqSida P B DY R0 AMGGRALEETBOIER BAS ACHF aRdr Ber¢l®
13, _constitutd. h . _recei ving ti : t he
the, e Stk Mat EoRR T inf S8 npoothtet Sdstrifh

refdA0a%k Blge le_Saﬁ‘éhh%QidaES agﬂgwogsgten@dgﬂeﬂcal_with

anot her, and which are laid - 3 hori zontal Iy, being

thds¥ ned the are-ArPkhebdkkeaR . adhesive. Wndings 14 are
acconmodated in a recess 17 in the planar core 13,

ReI ADUROVER sk dheseoMers W itd A ddisdd ald en 1sheet palds. of

The windings 14 are led out in a part 14a, outside of
a mobile object by means of nonmagnetic SUS bolts inserted
through bolt holes 8la in the case of the power receiving
portion 12. However, in the case of the power feeding
portion 11, the base board 84 1s attached to the surface of
a track way or the like for the mobile object by means of
the nonmagnetic bolts. A protecting cover 82 which is, for
example, made of polycarbonate and which defines therein an
internal accommodation space 1s attached to the base board
81 by nonmagnetic bolts inserted through bolt holes 8Z2a.
Within the internal accommodation space of the protecting
cover 82, a Bakelite insulation panel 83 is attached onto
the base board 81 by nonmagnetic bolts 84. A planar core 13
constituting the power receiving portion 12 or the power

feeding portion 11, is composed of several planar blocks 15

which are superposed one upcn another, and which are laid



the protecting cover 82 through an aperture which is
formed in a side wall of the protecting cover and
which is not shown. It is noted that |itz wires are
used as wi ndings constituting the w ndings 14. The
part 14a and the w ndings 14 are covered with the
protecting sheet 86 togethar with the w ndings 14.
The planar core 13 and an i nsulation panel 83 are

hoi:?k&%iai eagshy ot haty hyy an, m%n\éﬁchefl}fﬁft hel adhesive.

Si | |cone group adhesive filler 85 is filled in a

snacenbet waearkhacpbanatateneid3aandct e 12aln Stié a8kanar
of the protecting cover 82, and accordingly, the

copdahdy oty &Brérsed ithdnedwaned o drhe sedn tdwhf abeet
of the protecting cover 82. The arrow (a) indicates

86t h&her anieldidigsedtdi amreofledt hetnohbi kepebfettaprotheide of
i ke. Explanation will be hereinbel ow nade of a nethod

thefpremgwlf drd wrdver tthe tPrmusdt iarny aagraracustiah Ag fhemed
above- mentioned configuration. At first, the power

inrgceidr mplbatt idie Broreatiahemies éad e isdr LisoRotl
B e e e
coffiet BB iy HEOUEm s 1 TheTBRnReT be 7 | 27 "G5 has
wi SRS GO Ml by Bove gt RdngoSEeTRsY |y

toyﬁﬁrﬁml% g hd RE RO fleled' E‘HepﬁthP coB8 1§1a1'1<§ an

y fixed in the i terna acco dati on space of

indiEa S 884 d10 EPVEFe 82 Do dre@RSe &h t Ben8ANESi ¥ adhesive.
filler 8 and further, a gap between the rear

FusStHdace qg‘iltlltﬁmepr@cﬁgi Iaihe@AwRr 82 1amrd sbhe sp@welled in a
recei ving portion 12 or

space between the planar core 13 and the rear surface of

the protecting cover 82, and accordingly, the planar core

13 is firmly joined to the rear surface of the protecting

cover 82, The arrow (a) indicates the travel direction of

the mobile cbject or the like.

Explanation will be hereinbelow made of a method of
manufacturing the protecting apparatus having the above-
mentioned configuration. At first, the power receiving
portion 12 or the power feeding portion 11 and the
insulation panel 83 are stuck to each other by an adhesive
in a layered formation, and are then accommodated in the
internal accommodation space of the protecting cover 82.
The adhesive filler 85 has been beforehand filled in the

internal accommodation space of the protecting cover B2Z.

The power receiving portion 12 or the power feeding portion



the power receiving portionis filled with the
adhesive filler 85. Thereafter, the insulation pane
83 and the base board 81, and the protecting cover 82
and the base board 81 are coupled with each other by
nonmagnetic bolts. Wth the protecting apparatus in
this enbodi nent, since thgjwindings 14 are covered
thereover with the insulation sheet 86 and since the

11 POV i FRCET #4001 PO WD 114 O diN& cRRIakeedl Bace of
portion I1 is attached to the base board 81 through

thd herdtd & imRfi @oe10fs 1 g, imsilAtd R HRaARGheB3vendiller 85,
| eakage of current running through the w ndings 14
andCluftSher FW tdmy besiwies (e poawsr siedeicel of paestion 12
or the power feeding portion 11 is covered with the
prpratEeoid npwovd? &hd tite iewesolmtced viingnpamrtéxnedgabr
envi ronnent including dust and rain water, and
theceorali mgosiviggaaertiiomatiisorf Pyl echeritéx téenapdhesive
_environment will not be caused. Further, since the
fibkeyt €614 ng cover 82 is made of pol ycarbonate which has

hi gh shock ' t t th i Vi
hprobdhethothe’ LeLSnes, SLEgnalhy Lhe pover (ecplulpse,
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[lan sectional view ustrating this enbodi nent,
thélz'v&‘mcilﬁ%é S| A% e dvnRla \WHew v Wiithe tMeMihBu1kk8on

3A, Fig. 13Cis a sectional viewalong line NN in
sheet 86 and since the power receiving portion 12 or the
power feeding portion 11 is attached to the base board 81
through the intermediary of the insulation panel 83, no
leakage of current running through the windings 14 occurs.
Further, since the power receiving portion 12 or the power
feeding portion 11 is covered with the protecting cover 82,
it is isoclated from an external environment including dust
and rain water, and accordingly, no deterioration by the
external environment will not be caused. Further, since the
protecting cover 82 is made of polycarbonate which has a
high shock resistance strength, the power receiving portion
12 or the power receiving portion 11 can be safely
protected against external shocks.
(Embodiment €)

Next, explanation will be made of another embodiment

relating to the protecting apparatus according to the



Fig. 13A, and Fig. 14 is an expl oded perspective view
illustrating the protecting apparatus in this

enbodi ment. In view of Figs. 13A to 14, identi cal
reference nunerals are used to denote parts and

equi pnents which have identical configurations with
those in the fifth enbodijreyy _ shown in Figs. 12A to
12C so as to abbreviate the explanation thereof.

pr&&LSF eNCRert 0 Fih Ufi tH 3t ithe aPIRNEY. aze tB314 in
constituting a power receiving portion 12 or the power

whi@edirng. PO3A i 0N dllpldh tddck ierhadivew ils wsegrrited tati s
the center thereof, in a direction orthogonal to a
embs@irednt diFregt i 3B (i af seainhirded ohjesctalongt dine M-M in
sections between which a gap part 91 having a |length
Figori@spondi ngt 310 the danig wiadesiBar aflaagpllamer NolNodk
15 in the travel direction (a) of the nobile object
Figs H3hi el N parkd i e o L osdngt e 5P aditildle iveev
__integrally incorporated with the protecting cover 82,
11 Haw PRt SUEHERE HeTYMcting aRPEAT Wb g rpohment.
upper surface of. the insulatiaon panel 83, is _provided
I PP St pit S Tve 5 AL GEdense pReals
spacer 92 is supported at.its r. surf.ace t he
arg n‘é?ﬁ:%t’f%né%%te%) e AL Su U ?rhm&otfs tg'ﬁlel%(pﬁr (k)jt%gréet i ng
. e 82 1.s: C ) Vi jCchiiga ;
rafiiiel i STAORAE VR af hoty dB A B P salodiment

shdfn FUTENSL, 1010 WaPioc 34 pards Sbdredireddherein

with holes 93 for attaching the protecting cover 82
explatdeisobiderabi ect or the surface of a track way for

t he nobil e object with nonmagnetic bolts 94, and

Rurthencel sof grged tLherebnlw th hobkesr95cferlattachi ng
constituting a power receiving portion 12 or the power
feeding portion 11 in this embodiment is segmented at the
center thereof, in a direction orthogonal to a travel
direction (a) of a mobile object, into sections between
which a gap part 91 having a length corresponding to the
long sides 5a of a planar block 15 in the travel direction
(a) of the mobile object is defined. A parallelepiped
spacer 92 which is integrally incorporated with the
protecting cover 82, having such a height that it can abut
against the upper surface of the insulation panel 83, is
provided in the center part of the gap part 91. Since the
spacer 92 is supported at its lower surface on the
insulation panel 83, the strength of the protecting cover

82 is enhanced up to a value which is about four times as

high as that in the case of no spacer 92. Further, the gap



the insul ation panel 81 with nonmagnetic bolts 84. In
this enbodi nent, since the protecting cover 82 is nade
of pol ycarbonate having a high shock resistance
strength, the power receiving portion 12 or the power
feeding portion 11 accommodated in the interna
accommpdat i on space can heggsafely protected, and as
well, since the protecting cover 82 is provided in
pait SoCeN efoRAd tMdAetrherisPacen 32 doiForsurpaching the
center part of the protecting cover 82, the strength
préfedtinpradwot gl wwovele fdhddr e jedtanecedhep sheface of
val ue which is about four tines as high as that in the
a tesek wéy nboprove shonibé thpespawith9Bonegoetdiagbobts 94,
the present invention, since the planar core
ang onsttitan,i ng tienpshdheareddi mg thohciles @5 e poreching
receiving portion is conposed of several planar bl ocks
the aigksubaviary ranadc ttn giiltdr nopregaet iicn bedisi 84t on,
the planar. core which may have a desjred shape and
Whi ER1FaymBediBBRpactleah bRe RO SCE U ACATe] gif LS made
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track way for the nobile - 35 - object. Further, since
g2 tihe planaledliorks Al rdirapged $Aatas the sgxkemrdobhéor

| ong sides of the rectangular shape of the planar
sugaeking rtHehedrtatelpaditr edt ichr ofrothketinki kevelj 881, the
strength of the protecting cover 82 can be enhanced up to a
value which is about four times as high as that in the case
of no provision of the spacer 92.

According to the present invention, since the planar core
constituting the power feeding portion or the power
receiving portion is composed of several planar blocks each
having a rectangular surface, in combination, the planar
core which may have a desired shape and which may be
compact can be manufactured at low costs, thereby it is
possible to simply manufacture a large-size planar core.
The power feeding portion or the power receiving portion
formed of the above-mentioned planer core has a thin shape,
and accordingly, it is suitable to be attached to the lower

part of the mobile element which defines a narrow space or

to be embedded in the surface of a track way for the mobile



and since the windings are arranged so as to extend
the longitudinal direction of the oval shape thereof
along the travel direction of the nobile object, a
pl anar core which 1is longer in the travel direction
can be forned, thereby it 1is possible to transmt a
hi gh power. Meanwhile, sincg the wdth of the planar
core can be narrowed in the direction orthogonal to
objdertravel direction, the flexibility of dinmensiona
desi gn can be enhanced. Further, according to the

pleseet,i BYaski @Re BlABErablbakgeaeor greangde &b ranges
in the travel direction of the nobile object, the
exspad etibet waen ¢ ivepaviertHeedidtghmparitarorshaged dfthehgower
receiving portion can be set to a relatively |arge
plamdnenlddius, irevidre tthoughl allmrgge quosift itdreamolpéicaibdrct,
is caused when the nobile object comes to a stop, the
angl ngjlieeanidee ivwLIFBINGD afieHUBANGSTh@ed a8 Fer @RFend itge
possible to transmt a high power. Further, in the
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water and the like, thereby it is possible to prevent
ortisyfayercd eaf NG-RA idQN Rt it %\@gr?flre%@iwmg of

portion from being deteriorated. -
dimensional design can be enhanced.

Further, according to the present invention, since a
large core can be arranged in the travel direction of the
mobile object, the space between the power feeding portion
and the power receiving portion can be set to a relatively
large value. Thus, even though a large positional deviation
is caused when the mobile object comes to a stop, the
inductance is not so greatly changed, thereby it is
possible to transmit a high power.

Further, in the protecting apparatus according to the
present invention, the power feeding portion or the power
receiving portion is covered thereover with a protecting
cover having a high strength, it is possible to protect the
power feeding portion or the power receiving potion against

a large external force and as well to protect the power

feeding portion or the power receiving potion against dust,



CLAIMS 1. A noncontact type power feeder system
conprising a power feeding portion provided along a
track way for a nobile object, and a power receiving
portion provided in the nobile object, the power
feedi ng portion being opposed face-to-face to the
power receiving portion soqgs _to feed a power thereto
characterized in that: each of the power feeding

rafPNidQdy ainh the povwer, rt*?l‘é%‘e\ﬁynﬁt RQr gﬂo%@,lbief ebMBEefbnt
wi ndi ngs fornmed in an oval shape, an a magnetic

thd|phedr cdeRifryf REHiRD by Tl aoman tcaikeagsportdbn
accommodating therein the wi ndings; the planar core is
frdmrechpfdate msgerdald. of pl aner bl ocks each having a
rectangul ar surface, the assenbly of planar bl ocks
conprises thin wall parts in which several planar
bl ocks are laid in one and the sane plane with their
|l ong sides being made into contact with one anot her,
and thick wall parts in which several planer bl ocks
are superposed one upon another, the recess of the
pl anar core is defined by the thick wall parts in
whi ch pl anar bl ocks are superposed on the surface of
t he planar core outside and inside of the oval shape
part of the w ndings, the |longitudinal direction of
the oval shape of the w ndings and the |ong sides of
the planar blocks are directed in a travel direction
of a nobile object when the power feeding portion and
t he power receiving portion are opposed face-to-face
to each other. - 38 2. A noncontact type power feeder
systemas set forth in



claim1, characterized in that the planer core is
provided at its opposite ends with U like sectiona
shape parts for supporting opposite ends of the
wi ndi ngs in the longitudinal direction of the oval
shape of the wi ndings, and accordingly, the w ndings
are supported by the planersy core along its entire
peri phery of the w ndings. 3. A noncontact type power
feeder system as set for¢hAaADIMSclaiml1l or 2,
characterized in that the recess of the planer core
has an opening width which is equal to or |larger than
the gap between the power feeding portion and the
powar noaecenvanyg poptipowved. fdedencoyd aat ¢omer power a
feeder systemas set forth in claim1, characterized
pover tetdite dargidn ¢iratigiqgowdonof eediragkpueyi 6azi A
the travel direction is set to be |longer than the
mokplekiyt ¥ < t/h e sbvie P OWEde INAGRE VEGE iPeF TNt ﬁéovwiadertn
dlrectlon when the power feeding portign and. th
thebd%ék?l]r% J\ﬁcﬁg poYR RS A éeﬁﬁr}é’geﬁoﬁ%&é’nt BeFHSeOPBOSEd
each A noncont act, t.ype pover f eeder
£k faah tie it A feqmérrl B BEaOpI SRer bobkbecd a
aretﬁgnblned so. as ta %%% surface of the planar

ower Lo ¢ arac eriz
P core In a rectandgul ar S A noncont act type

%Wﬁr og‘:'eg:!gr%é%él:e = tﬁgtgéﬁi d%f?é? d‘r %ecelvulg

aracterized Int part

porttidh W&l | s PRILS A %l%rcrﬁq@%e%@mte@r Rat ahy 08h@nNghtpe, and

travel direction of the nobile objects, and the t hi ck
a meddetidd tarand ddie tthirglednall ipar ksir&keeaki aRgedrvkbtBs

point symmetry - 39 wth respect to the center point
fofadd@mplad@mCat@rein the windings;

the planar core is formed of an assembly of planer blocks
each having a rectangular surface, the assembly of planar
blocks comprises thin wall parts in which several planar
blocks are laid in one and the same plane with their long
sides being made into contact with cone another, and thick
wall parts in which several planer blocks are superposed
one upon another, the recess of the planar core is defined
by the thick wall parts in which planar blocks are
superposed on the surface of the planar core outside and
inside of the oval shape part of the windings,

the longitudinal direction of the oval shape of the
windings and the long sides of the planar blocks are
directed in a travel direction of a mobile object when the

power feeding portion and the power receiving portion are

opposed face-to-face to each other.



7. A noncontact type power feeder systemas set forth
in claim?2, characterized in that the planer core is
divided into sections along the travel direction of
the nobile object, and air gap parts are defined
between the divided sections of the planar core while
the planar core is conpaseg of the thick wall parts,
except the recess, and the thick wall parts and the

2.1 Agapneahtacar eyper pged rvbliBrPoyBtehYARREEY Mith in
respect to the center point of the planar core. 8 A

clPpimt ot éingrappariaias frortataneontlacie t ypeepaveprovided
feeder system for accommodating therein and

at pitod egppog) tdheengowertf dediike perdtiomadr shlageppaets for
receiving portion having a configuration as stated in

suppaitmnig afresicterdndsd o theatw ingimost det ithg cover
having an internal accommodati on space is attached to

lorgd yolardt RSt el Ao Eensiidle séigpec 0 foftheawdaddngs,
track way for the nobile object, and the

anqg R NP HUFY ok bt %W%@%@éﬁﬂﬂ%&%?ﬁ%ﬁ% planer
dated in the int, I dat i ith
coSEGRECI 8 4 e At ei0l, socgmpalign space it
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at an air ‘gap part 1s define n tﬁ ~ center part
plPfet N R AN HO'perill FiSRACSiLOr ifd kliRa 2, space

bet ween the planar insul ati on nenber and 't he
laRfot eatd MG IEOMEID vty ded ivdwehe falddigaPpPattion and
the power receiving portion.

4, A noncontact type power feeder system as set forth in
claim 1, characterized in that the length of the power
feeding peortion in the travel direction is set to be longer
than the length of the power receiving portion in the
travel direction when the power feeding portion and the
power recelving portion are opposed face-to-face to each
other.

5. A noncontact type power feeder system as set forth in
claim 1, wherein said planer bocks are combined so as to
form the surface of the planar core in a rectangular shape.

6. A noncontact type power feeder system as set forth in
claim 2, characterized in that the thick wall parts and the
thin wall parts are arranged alternately along the travel

direction of the mcbile objects, and the thick wall parts

and the thick wall parts are arranged with point symmetry



....39..
with respect to the center point of the planar core.

7. A noncontact type power feeder system as set forth in
claim 2, characterized in that the planer core is divided
into sections along the travel direction of the mobile
object, and air gap parts are defined between the divided
sections of the planar core while the planar core is
composed of the thick wall parts, except the recess, and
the thick wall parts and the air gap parts are arranged
with point symmetry with respect to the center point of the
planar core.

8. A protecting apparatus for a noncontact type power
feeder system, for accommodating therein and protecting the
power feeding portion or the power receiving portion having
a configuration as stated in claim 1, characterized in that
a protecting cover having an internal accommodation space
is attached to a base board mounted to a mobile object or
around a track way for the mobile object, and the power
feeding portion or the power receiving portion is
accommodated in the internal accommodation space with a
planar insulation member being interposed between itself
and the base board.

9. A protecting apparatus for a noncontact type power
feeder system for a mobile object as set forth in claim 8,
characterized in that an air gap part is defined in the
center part of the planar core, and a spacer for filling a
space between the planar insulation member and the

protecting cover is provided in the air gap part.



