
FEED APPARATUS, CURRENT COLLECTOR, AND POWER TRANSFER 

APPARATUS OF THE MAGNETIC INDUCTION TYPE, CONSIDERING 

LATERAL DEVIATION 

5 Technical Field 

The present invention relates to a current feed apparatus, a current collecting 

apparatus, and a power transmission apparatus of a magnetic induction type, 

considering lateral deviation, and more particularly, to a current feed apparatus, a 

current collecting apparatus, and a power transmission apparatus of a magnetic 

10 induction type, considering lateral deviation, capable of efficiently supplying power 

necessary for operation of a moving medium such as an electric car even when the 

moving medium, which is supplied with the power through recharging during running 

on a road, is deviated from a feed line embedded in the road by a predetermined 

distance to the left or the right. 

15 

Background Art 

Elements described herein only provide background information related to the 

embodiment of the present invention rather than constituting a conventional art. 

FIG. la shows an electric car running on a road while being supplied with 

20 power through a feed line embedded in the road. FIG. lb simply shows a feed core, a 

feed line, and a current collecting apparatus necessary for power transmission, 

excluding the electric car and the road of FIG. la. 

As shown in FIGS. la and lb, when a high frequency power is supplied to a 

feed line 114 disposed at an upper part of a feed core 112 while an electric car 100 is 

25 running on the road, the electric car 100 is supplied with power necessary for running 

according to the electromagnetic induction principle operating between the current feed 

apparatus 110 that includes the feed core 112 and the feed line 114 and the current 

collecting apparatus 130. 

FIG. 1 c shows a cross section of FIG. 1 b cut along a line A-A', seen from an X 

30 direction. 

In FIG. le, reference numerals are not shown in detail to mainly show a 

magnetic field. A description of FIG. 1 c will be made with reference to the reference 
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numerals of FIG. lb. 

A magnetic flux is generated by the feed line 114 in an arrowed direction as 

shown in FIG. le, thereby generating an induced electromotive force at the current 

collecting line 134. 

5 FIG. 2 shows a magnetic field generated according to relations among the feed 

core 112, the feed line 114, and the current collecting apparatus 130 of FIG. le. 

(A) of FIG. 2 shows arrangement of the feed core 112, the feed line 114, and 

the current collecting apparatus 130 and a magnetic field generated in a case in which 

the electric car 100 runs on the road such that the current collecting apparatus 130 of the 

IO electric car 100 is disposed at an upper part of a middle of the feed core 112 and the 

feed line 114 embedded in the road, that is, when the current collecting apparatus 130 is 

disposed in a correct position, to be supplied with maximum power. (B) of FIG. 2 

shows arrangement of the feed core 112, the feed line 114, and the current collecting 

apparatus 130 and a magnetic field generated in a case in which the current collecting 

15 apparatus 130 is deviated by a predetermined distance to the left or the right from the 

middle of the feed core 112 and the feed line 114, that is, when the current collecting 

apparatus 13 0 is misaligned. 

When the current collecting apparatus 130 is disposed at the upper part of the 

middle of the current feed apparatus 110 during running of the electric car 100 as shown 

20 in (A) of FIG. 2, output of the induced electromotive force may be generated in a 

normal amount at a current collecting line 134 coiled on a current collecting core 132. 

An arrow shown as a semicircle in (A) of FIG. 2 conceptually denotes a direction of the 

magnetic field contributing to the induced electromotive force of the current collecting 

apparatus 13 0. 

25 In the case of (B) of FIG. 2, when the electric car 100 runs so that a 

misalignment distance of the current collecting apparatus 130 becomes a predetermined 

distance or more, a magnetic flux not contributing to the induced electromotive force is 

increased and, furthermore, a magnetic flux of an opposite direction to the magnetic 

flux contributing to the induced electromotive force is increased. As a result, power 

30 transmission from the current feed apparatus 110 to the current collecting 130 may not 

be favorably performed. 
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An object of the present invention is to solve the above problems and to 

efficiently supply power necessary for operation of a moving medium such as an 

5 electric car even when a current collecting apparatus mounted to the moving medium 

supplied with the power through recharging during running on a road is deviated from a 

feed line embedded in the road by a predetermined distance to the left or the right. 

In addition, another object of the present invention is to considerably reduce a 

use amount of a core while not much reducing power transmission efficiency, by 

Io providing a cut unit to a feed core. 

Technical solutions 

According to an aspect of the present invention, there is provided a current feed 

apparatus including a feed core including a main feed unit having a predetermined 

15 width and length, and feed projection units projected from a cross section of the main 

feed unit, which is perpendicular to both a width direction and a length direction of the 

main feed unit, at a left end and a right end of the width direction in a same direction, 

accordingly being formed into a U shape, and a pair of feed lines wound on a left end 

and a right end of the main feed unit. 

20 The feed lines may be wound adjacent to the feed projection units. 

The feed lines may be wound on the feed projection units. 

The feed core may include a plurality of cut units parallel with the width 

direction. 

The plurality of cut units of the feed core may be disposed at uniform intervals. 

25 According to another aspect of the present invention, there is provided a current 

feed apparatus including a feed core including a main feed unit having a predetermined 

width and length, feed projection units projected from a cross section of the main feed 

unit, which is perpendicular to both a width direction and a length direction of the main 

feed unit, at a left end and a right end of the width direction in a same direction, and a 

30 middle projection unit projected in the same direction as the feed projection units in a 

middle of a width direction of the main feed unit accordingly being formed into an E 

shape, and a pair of feed lines wound on a left end and a right end of the main feed unit. 
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The feed lines may be wound adjacent to the feed projection units or on the 

feed projection units. 

The feed core may include a plurality of cut units parallel with the width 

direction and therefore the feed core is divided into a plurality of core pieces. 

5 A thickness of the cut units of the feed core may be greater than a thickness of 

the core pieces. 

According to another aspect of the present invention, there is provided a current 

feed apparatus including a feed core including a main feed unit having a predetermined 

width and length, feed projection units projected from a cross section of the main feed 

1 o unit, which is perpendicular to both a width direction and a length direction of the main 

feed unit, at a left end and a right end of the width direction in a same direction, 

accordingly being formed into a U shape, and a feed line wound on a middle of the 

main feed unit with respect to a width direction of the main feed unit along a length of 

the feed core. 

15 The feed core may include a plurality of cut units parallel with the width 

20 

direction and therefore the feed core is divided into a plurality of core pieces. 

A thickness of the cut units of the feed core may be similar to a thickness of the 

core pieces. 

Intervals among the plurality of cut units are uniform. 

According to another aspect of the present invention, there is provided a current 

collecting apparatus including a collecting core including a main collecting unit having 

a predetermined width and length, and collecting projection units projected from a cross 

section of the main feed unit, which is perpendicular to both a width direction and a 

length direction of the main collecting unit in the same direction at a left end and a right 

25 end of the width direction, thereby being formed into an inverted U shape, and a 

collecting line wound on the collecting core. 

The collecting line may be wound on the collecting projection units projected at 

the left end and the right end. 

The collecting core may include extension units extended in the width direction 

30 from ends of the collecting projection units projected at the left and the right end. 

The current collecting apparatus may be mounted to a lower part of a car. 

According to another aspect of the present invention, there is provided a power 



5 

5 

transmission unit including the current feed apparatus according to any one of claim 1 

to claim 13, and the current collecting apparatus according to any one of claim 14 to 

claim 17, wherein the feed projection units and the collecting projection units are 

projected to face each other. 

Effects 

As described above, according to an embodiment of the present invention, 

when a moving medium such as an electric car, which is supplied with power necessary 

for operation through recharging during running on a road, is deviated from a feed line 

Io embedded in the road by a predetermined distance to the left or the right, the power 

necessary for operation may be efficiently supplied. 

In addition, since a feed core is provided with a cut unit, a use amount of a core 

may be considerably reduced while power transmission efficiency is not much reduced. 

15 Brief Description of Drawings 

FIG. 1 a is a diagram showing an electric car running on a road while being 

supplied with power through a feed line embedded in the road; 

FIG. lb is a simplified diagram showing a feed core, a feed line, and a current 

collecting apparatus necessary for power transmission, excluding the electric car and the 

20 road of FIG. la; 

25 

FIG. le is a diagram of a cross section of FIG. lb cut along a line A-A', seen 

from an X direction; 

FIG. 2 is a diagram showing a magnetic field generated according to relations 

among the feed core, the feed line, and the current collecting apparatus of FIG. 1 c; 

FIG. 3a is a diagram of a power transmission apparatus according to a first 

embodiment of the present invention; 

FIG. 3b is a diagram of a feed core integrally formed in an inverted U shape 

without a cut unit, and a feed core integrally formed in an E shape without a cut unit. 

FIG. 4 is a diagram of a cross section of FIG. 3a cut along a line A-A', seen 

30 from an X direction; 

FIG. 5 is a diagram showing a magnetic field generated m the power 

transmission apparatus shown in FIGS. 3a and 4; 
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FIG. 6 is a diagram of a power transmission apparatus according to a second 

embodiment of the present invention; 

FIG. 7 is a diagram of a cross section of FIG. 6 cut along a line A-A', seen from 

an X direction; and 

5 FIG. 8 is a diagram showing a magnetic field generated m the power 

transmission apparatus shown in FIGS. 6 and 7. 

Best Mode for Carrying Out the Invention 

Reference will now be made in detail to embodiments of the present invention, 

Io examples of which are illustrated in the accompanying drawings, wherein like reference 

numerals refer to the like elements throughout. The embodiments are described below 

in order to explain the present invention by referring to the figures. However, in 

explaining the embodiments of the present invention, generally known functions and 

structures will not be explained in detail for conciseness. 

15 In addition, in describing elements of the present invention, terms such as "first," 

"second," "A," "B," "(a)," and "(b )"may be used. Since those terms are used only to 

distinguish the corresponding elements from others, attributes or orders of the elements 

are not limited by those terms. In the specification, it will be understood that when an 

element is referred to as being "connected" or "coupled" to another element, it can be 

20 directly connected or coupled to the other element, or intervening elements may also be 

present. 

FIG. 3a is a diagram of a power transmission apparatus according to a first 

embodiment of the present invention. FIG. 4 is a diagram of a cross section of FIG. 3a 

cut along a line A-A', seen from an X direction. FIG. 3b is a diagram of a feed core 

25 integrally formed in an inverted U shape without a cut unit and a feed core integrally 

formed in an E shape without a cut unit. 

The power transmission apparatus according to first embodiment of the present 

invention will now be described with reference to FIGS. 3a, 3b, and 4. 

As shown in FIGS. 3a and 4, the power transmission apparatus includes a 

30 current feed apparatus 300 and a current collecting apparatus 400. 

The current feed apparatus 300 according to the first embodiment may include a 

feed core 310, a feed line 320, and an input power 330. The current collecting 
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apparatus 400 according to the first embodiment may include a collecting core 410, a 

collecting line 420, a collecting circuit 430, and a battery 440. 

The feed core 310 may include a main feed unit 312 having a predetermined 

width and length, and feed projection units 314 and 315 projected from a cross section 

5 of the main feed unit 312, which is perpendicular to a length direction of the feed core 

310, at a left end and a right end of a width direction of the feed core 310. The feed 

projection units 314 and 315 are perpendicular to both the width direction and the 

length direction of the feed core 310, so that the feed core 310 is formed into a U shape. 

Since the feed core 310 includes the feed projection units 314 and 315, the magnetic 

10 field may be easily transferred to the current collecting apparatus 400. 

According to the embodiment, the feed core 310 may further include a middle 

projection unit 316 projected in the same direction as the feed projection units 314 and 

315 in the middle of the width direction of the main feed unit 312, so that the feed core 

310 is formed into an laid E shape. In this case, an entire amount of the magnetic field 

15 transferred to the current collecting apparatus 400 may be increased in comparison to 

when the feed core 310 is in the U shape. 

A pair of feed lines 320 may be wound on a left end and a right end of the main 

feed unit 312. 

A left feed line 320a is wound on the left end of the main feed unit 312 in the 

20 length direction of the feed core 310 to be adjacent to the left feed projection unit 314. 

25 

30 

A right feed line 320b is wound on the right end of the main feed unit 312 in the length 

direction of the feed core 310 to be adjacent to the right feed projection unit 315. 

Depending on cases, the pair of feed lines 320a and 320b may be wound on the left feed 

projection unit 314 and the right feed projection unit 315, respectively. 

The feed core 310 may be integrally formed as shown in FIG. 3b, or may 

include a cut unit 340 as shown in FIG. 3a. 

The feed core 310 may include a plurality of cut units 340 parallel with the 

width direction of the feed core 310. Therefore, the feed core 310 may be divided into 

a plurality of core pieces each in an E shape or a U shape. 

Here, as shown in FIG. 3a, intervals between neighboring cut units 340 may be 

uniform. A thickness of the cut units 340 may be similar to or greater or smaller than a 

thickness of the core pieces in the E shape or U shape. 
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When the cut units 340 are provided at the feed core 310 as shown in FIG. 3a 

and the feed core 310 is formed with only a half capacity of the integral feed core 310 as 

shown in FIG. 3b, an output induced to the current collecting apparatus 400 may be 

reduced by about 10% in comparison to the case of FIG. 3a. However, since a 

5 capacity of a ferrite core used for the feed core 310 may be reduced almost to a half in 

this case, reduction in the output induced to the current collecting apparatus 400 is not 

greater than the reduced ferrite capacity. That is, economical efficiency is relatively 

high. 

The collecting core 410 may include a mam collecting unit 412 having a 

10 predetermined width and length, and collecting projection units 414 and 415 projected 

from the main collecting unit 412 in the same direction at a left end and a right end of a 

width direction of the collecting core 410. The collecting projection units 414 and 415 

are projected perpendicular to both the width direction and the length direction of the 

collecting core 410, so that a cross section of the main collecting unit 412 perpendicular 

15 to the length direction of the collecting core 410 is an inverted U shape. Here, the 

collecting projection units 414 and 415 may be projected in an opposite direction to a 

projection direction of the feed projection units 314 and 315. 

At ends of the collecting projection units 414 and 415, extension units 416 and 

417 may be extended in the width direction of the collecting core 410, respectively. 

20 By including the extension units 416 and 417, the collecting projection units 414 and 

415 may increase an effective sectional area on a magnetic path, thereby reducing a 

magnetic resistance. 

The extension units may be extended outward from the collecting projection 

units 414 and 415 with respect to the main collecting unit 412 as indicated by reference 

25 numerals 416 and 417. The extension units 416 and 417 may additionally include a 

projection part projected in a direction from the collecting projection units 414 and 415 

toward a center of the main collecting unit 412, that is, in an opposite direction to the 

reference numerals 416 and 417 with reference to the collecting projection units 414 

and 415, with respect to the width direction of the collecting core 410. 

30 The collecting line 420 may be wound on a left collecting projection unit 414 

and a right collecting projection unit 415 of the collecting core 410, or on the main 

collecting unit 412. 
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When the input power 330 is applied to the feed line 320 of FIG. 3a, a magnetic 

field is generated at the feed line 320, and an induced electromotive force is generated at 

the collecting line 420, being induced from the magnetic field. Collecting lines 420a 

and 420b wound on the left and right collecting projection units 414 and 415 of the 

5 collecting core 410 may be connected parallel with the collecting circuit 430 to generate 

desired levels of voltage and charge the battery 440 connected to the collecting lines 

420a and 420b. The collecting circuit 430 may include a rectifier and a regulator. 

FIG. 5 is a diagram showing a magnetic field generated in the power 

transmission apparatus shown in FIGS. 3a and 4. Reference numerals are omitted 

10 from FIG. 5 to mainly describe the magnetic field. Reference numerals of FIG. 4 will 

be cited for a description of FIG. 5. 

(A) of FIG. 5 shows a magnetic field generated when the current collecting 

apparatus 400 is disposed in a correct position, to be supplied with maximum power. 

(B) of FIG. 5 shows a magnetic field generated when the current collecting apparatus 

15 400 is misaligned. 

When the current collecting apparatus 400 is in the correct position as in (A) of 

FIG. 5, output of the induced electromotive force may be generated at the collecting line 

420 wound on the collecting core 410 in a normal amount. An arrow shown as a 

semicircle in (A) of FIG. 5 conceptually denotes a direction of a magnetic field 

20 contributing to the induced electromotive force of the current collecting apparatus 400. 

When the current collecting apparatus 400 is misaligned as shown in (B) of FIG. 

5, an amount of a magnetic flux not contributing to the induced electromotive force is 

increased but, however, an amount of a magnetic flux of an opposite direction to the 

magnetic flux contributing to the induced electromotive force is not great. 

25 In the power transmission apparatus configured as in FIG. 2, an output of the 

collecting line 134 is simulated under conditions in which a width of the feed core 110 

is 72 cm, a width of the current collecting apparatus 130 is 110 cm, and the current 

collecting apparatus 130 is disposed in the correct position as shown in (A) of FIG. 2. 

As a result of the simulation, when a sum of voltages generated at the collecting line 

30 134 is 1651 V, when a misaligned distance of the current collecting apparatus 130 is 30 

cm as in (B) of FIG. 2, a sum of voltages generated at the collecting line 134 becomes 

about 148 V. That is, the generated voltage is greatly reduced. Since an induced 
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current is reduced according to reduction in the voltage induced to the current collecting 

apparatus 130, output induced to the current collecting apparatus 130 is abruptly 

reduced. 

However, in the power transmission apparatus configured as in FIG. 5, when a 

5 sum of voltages generated at the collecting line 420 is 1726 V as a result of simulation 

under the same conditions as FIG. 2, in which the width of the feed core 310 is 72 cm 

and a width of the current collecting apparatus 400 is 110 cm, and when a misaligned 

distance of the current collecting apparatus 400 is 30 cm as in (B) of FIG. 2, a sum of 

voltages generated at the collecting line 420 becomes about 1559 V. That is, the 

Io generated voltage is not reduced by a large degree. Therefore, the power transmission 

apparatus of FIG. 5 is efficient than the power transmission apparatus of (B) of FIG. 2. 

FIG. 6 is a diagram of a power transmission apparatus according to a second 

embodiment of the present invention. FIG. 7 is a diagram of a cross section of FIG. 6 

cut along a line A-A', seen from an X direction 

15 As shown in FIGS. 6 and 7, the power transmission apparatus according to the 

20 

second embodiment includes a current feed apparatus 600 and a current collecting 

apparatus 700. 

In FIGS. 6 and 7, since a feed core 610 is configured similar to the feed core 

300 of FIGS. 3a and 4, a detailed description about the feed core 610 will be omitted. 

A feed line 620 may be wound in a length direction of the feed core 610 in a 

middle of a main feed unit 612 with respect to a width direction of the main feed unit 

612. 

When an input power 630 is applied to the feed line 620 of FIG. 6, a magnetic 

field is generated at the feed line 620, and an induced electromotive force is generated at 

25 a collecting line 720, being induced from the magnetic field. Collecting lines 720a and 

720b wound on the left and right collecting projection units 714 and 715 of the 

collecting core 710 may be connected parallel with the collecting circuit 730 to generate 

desired levels of voltage and to charge the battery 740 connected to the collecting lines 

420a and 420b. Since configuration and function of the current collecting apparatus 

30 600 are similar to those of the current collecting apparatus 400 of FIGS. 3a and 4, a 

detailed description will be omitted. 

FIG. 8 is a diagram showing a magnetic field generated m the power 
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transmission apparatus shown in FIGS. 6 and 7. 

FIG. 7 to mainly describe the magnetic field. 

cited for a description of FIG. 8. 

Reference numerals are omitted from 

Reference numerals of FIG. 7 will be 

(A) of FIG. 8 shows a magnetic field generated when a middle of the current 

5 collecting apparatus 700 with respect to a width direction is disposed on an upper 

portion of a middle of the current feed apparatus 600 with respect to a width direction, 

that is, when the current collecting apparatus 700 is in a correct position to be supplied 

with maximum power. (B) of FIG. 8 shows a magnetic field generated when the 

current collecting apparatus 700 is misaligned. 

IO When the current collecting apparatus 700 is in the correct position as shown in 

(A) of FIG. 8, output of the induced electromotive force may be generated at the 

collecting line 720 wound on the collecting core 710 in a normal amount. An arrow 

shown as a semicircle in (A) of FIG. 8 conceptually denotes a direction of a magnetic 

field contributing to the induced electromotive force of the current collecting apparatus 

15 700. 

When the current collecting apparatus 700 is misaligned as shown in (B) of FIG. 

8, an amount of a magnetic flux not contributing to the induced electromotive force is 

increased but, however, an amount of a magnetic flux of an opposite direction to the 

magnetic flux contributing to the induced electromotive force is relatively low. 

20 Therefore, voltage reduction of the current collecting apparatus 130 may be smaller than 

when the current collecting apparatus 130 of FIG. 2 is misaligned. 

For example, in the power transmission apparatus configured as in FIG. 8, 

when a voltage of about 2782 V is generated at the current collecting apparatus 700 

under the same conditions as FIG. 5, in which the width of the feed core 610 is 72 cm, a 

25 width of the current collecting apparatus 700 is 110 cm, and the current collecting 

apparatus 700 is in the correct position as shown in (A) of FIG. 8, and when a 

misaligned distance of the current collecting apparatus 700 is 30 cm as in (B) of FIG. 8, 

a voltage generated of the current collecting apparatus 700 becomes about 1870 V. 

That is, the generated voltage is not reduced by a large degree. Therefore, the power 

30 transmission apparatus of FIG. 8 is efficient than the power transmission apparatus of 

(B) of FIG. 2. 

In FIGS. 2, 5, and 8, output voltages of the induced electromotive force are 



5 

12 

compared between a case in which the current collecting apparatus 700 is in the correct 

position and a case in which the current collecting apparatus 700 is deviated by 30 cm, 

resulting in Table 1. 

[Table 1] 

Output voltage with 
Output voltage maintain 

Output voltage in ratio of misalignment 
3 0 cm misalignment 

correct position with respect to correct 
distance 

position 

FIG. 2 1651 v 148 v 9.0% 

FIG. 5 2063 v 1559 v 75.9% 

FIG. 8 2782 v 1870V 67.2% 

As shown in Table 1, the output voltage maintain ratio of misalignment with 

respect to correct position is no more than 9.0 % in FIG. 2 and therefore it is difficult to 

efficiently generate the induced electromotive force at the current collecting apparatus. 

However, in FIGS. 5 and 8, the output voltage maintain ratios are 75.9 % and 67.2 %, 

respectively. That is, it is understood that a considerable level of the induced 

10 electromotive force is generated at the current collecting apparatus in spite of the 

misalignment of the current collecting apparatus. 

In the foregoing, although the elements of the present invention have been 

described as being integrally coupled or operating integrally, the present invention is not 

limited to the embodiments. That is, within the scope of the invention, at least one of 

15 the elements may be selectively coupled and operated. 

Furthermore, when it is described that one comprises (or includes or has) some 

elements, it should be understood that it may comprise (or include or has) only those 

elements, or it may comprise (or include or have) other elements as well as those 

elements if there is no specific limitation. Unless otherwise specifically defined herein, 

20 all terms including technical or scientific terms are to be given meanings understood by 

those skilled in the art. Like terms defined in dictionaries, generally used terms needs 

to be construed as meaning used in technical contexts and are not construed as ideal or 

excessively formal meanings unless otherwise clearly defined herein. 

Embodiments described above only by way of example and are not to limit the 

25 scope of the invention. Those skilled in the art may use the methods and technical 
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disclosure described herein to make vanous alternations and modifications to the 

disclosure without departing from the spirit and scope of the invention. Therefore, the 

above embodiments are only used for describing the technical concept of the invention 

rather than limiting the protection range of the invention, and all the equivalent changes 

5 or the modifications made according to the spirit of the invention shall be considered 

within the protection range of the invention. 

Industrial applicability 

As described above, the present invention is effective since power necessary 

10 power necessary for operation of a moving medium such as an electric car is efficiently 

supplied even when the moving medium, which is supplied with the power through 

recharging during running on a road, is deviated from a feed line embedded in the road 

by a predetermined distance to the left or the right. 
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CLAIMS 

1. A current feed apparatus comprising: 

a feed core including a main feed unit having a predetermined width and length, 

and feed projection units projected from a cross section of the main feed unit, which is 

5 perpendicular to both a width direction and a length direction of the main feed unit, at a 

left end and a right end of the width direction in a same direction, accordingly being 

formed into a U shape; and 

a pair of feed lines wound on a left end and a right end of the main feed unit. 

10 2. The current feed apparatus of claim 1, wherein the feed lines are wound 

adjacent to the feed projection units. 

3. The current feed apparatus of claim 1, wherein the feed lines are wound 

on the feed projection units. 

15 

4. The current feed apparatus of claim 1, wherein the feed core comprises 

a plurality of cut units parallel with the width direction. 

5. The current feed apparatus of claim 4, wherein the plurality of cut units 

20 of the feed core are disposed at uniform intervals. 

6. A current feed apparatus comprising: 

a feed core including a main feed unit having a predetermined width and length, 

feed projection units projected from a cross section of the main feed unit, which is 

25 perpendicular to both a width direction and a length direction of the main feed unit, at a 

left end and a right end of the width direction in a same direction, and a middle 

projection unit projected in the same direction as the feed projection units in a middle of 

a width direction of the main feed unit accordingly being formed into an E shape; and 

a pair of feed lines wound on a left end and a right end of the main feed unit. 

30 

7. The current feed apparatus of claim 6, wherein the feed lines are wound 

adjacent to the feed projection units or on the feed projection units. 
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15 

15 

8. The current feed apparatus of claim 6, wherein the feed core comprises 

a plurality of cut units parallel with the width direction and therefore the feed core is 

divided into a plurality of core pieces. 

9. The current feed apparatus of claim 8, wherein a thickness of the cut 

units of the feed core is greater than a thickness of the core pieces. 

10. A current feed apparatus comprising: 

a feed core including a main feed unit having a predetermined width and length, 

feed projection units projected from a cross section of the main feed unit, which is 

perpendicular to both a width direction and a length direction of the main feed unit, at a 

left end and a right end of the width direction in a same direction, accordingly being 

formed into a U shape; and 

a feed line wound on a middle of the main feed unit with respect to a width 

direction of the main feed unit along a length of the feed core. 

11. The current feed apparatus of claim 10, wherein the feed core 

comprises a plurality of cut units parallel with the width direction and therefore the feed 

20 core is divided into a plurality of core pieces. 

12. The current feed apparatus of claim 11, wherein a thickness of the cut 

units of the feed core is similar to a thickness of the core pieces 

25 13. The current feed apparatus of claim 12, wherein intervals among the 

plurality of cut units are uniform. 

14. A current collecting apparatus comprising: 

a collecting core including a main collecting unit having a predetermined width 

30 and length, and collecting projection units projected from a cross section of the main 

feed unit, which is perpendicular to both a width direction and a length direction of the 

main collecting unit 412 in the same direction at a left end and a right end of the width 
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direction, thereby being formed into an inverted U shape; and 

a collecting line wound on the collecting core. 

15. The current collecting apparatus of claim 14, wherein the collecting 

5 line is wound on the collecting projection units projected at the left end and the right 

end. 

16. The current collecting apparatus of claim 14, wherein the collecting 

core comprises extension units extended in the width direction from ends of the 

10 collecting projection units projected at the left and the right end. 

15 

20 

17. The current collecting apparatus of claim 14, wherein the current 

collecting apparatus is mounted to a lower part of a car. 

18. A power transmission unit comprising: 

the current feed apparatus according to any one of claim 1 to claim 13; and 

the current collecting apparatus according to any one of claim 14 to claim 17, 

wherein the feed projection units and the collecting projection units are 

projected to face each other. 


