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POWER GENERATION APPARATUS 

RELATED APPLICATIONS 

[ 0001 ] This Application Claims Priority to Japanese 
Application No , 2018-189091 , filed on Oct. 4 , 2018 , which 
application is incorporated herein by reference in its entirety . 

TECHNICAL FIELD 

[ 0002 ] The present disclosure relates to a power genera 
tion apparatus configured by multiple power generation 
elements . 

BACKGROUND ART 

[ 0003 ] The below - mentioned Patent Documents 1 and 2 
propose a mat shaped power generation apparatus which is 
configured by mutually coupled multiple piezoelectric ele 
ments and employed as a floor material . When a pedestrian 
steps on this power generation apparatus , the piezoelectric 
elements generate power . 

[ 0010 ] FIG . 2 is a perspective view illustrating a power 
generation unit configuring the power generation apparatus . 
[ 0011 ] FIG . 3 is a plan view of a base material of the 
power generation unit along with a coupling unit . Conductor 
lines ( electric wires ) held by the base material are illustrated 
in half tone dot meshing . 
[ 0012 ] FIG . 4A is a view illustrating a circuit formed in the 
power generation unit . 
[ 0013 ] FIG . 4B is a view illustrating the connection of 
multiple power generation units . 
[ 0014 ] FIG . 5 is a cross sectional view of the power 
generation apparatus and a buffer material obtained in the 
cut surface illustrated by line V - V of FIG . 2 . 
[ 0015 ] FIG . 6A is a perspective view illustrating the 
details of a connector part . 
[ 0016 ] FIG . 6B is a cross sectional view along line Vib 
VIb illustrated in FIG . 6A . In this view , electric wires 
( second plus terminals ) illustrated in FIG . 6A are omitted . 
[ 0017 ] FIG . 6C is a cross sectional view along line Vic 
VIc illustrated in FIG . 6B . In this view , electric wires 
( second plus terminals ) illustrated in FIG . 6A are omitted . 
[ 0018 ] FIG . 7 is a plan view illustrating a modified 
example of the power generation unit . 
[ 0019 ] FIG . 8 is an enlarged view of the region VIII 
illustrated in FIG . 7 , wherein the coupling structure of the 
power generation unit is illustrated . 
[ 0020 ] FIG . 9 is an exploded perspective view of the 
coupling structure illustrated in FIG . 8 . 
[ 0021 ] FIG . 10 is a cross sectional view along line X - X 
illustrated in FIG . 7 . 

PATENT DOCUMENT 

[ 0004 ] Patent Document 1 : JP 2015-228740 A 
[ 0005 ] Patent Document 2 : JP 2015-21240 A 

SUMMARY 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[ 0006 ] The shape and size of the power generation appa 
ratus may be inappropriate for some shapes and ranges of the 
location in which a power generation apparatus is installed . 
The positions of the piezoelectric elements are fixed in each 
power generation apparatus of Patent Documents 1 and 2 , 
making it difficult to change the shape and size of the power 
generation apparatus . 
[ 0007 ] The power generation apparatus proposed in the 
present disclosure includes : a first power generation unit ; 
and a second power generation unit coupled to the first 
power generation unit . Each of the first power generation 
unit and the second power generation unit includes : 
[ 0008 ] a power generation element ; a base material which 
holds the power generation element , and includes : a first 
edge in a first direction ; a second edge which is the edge 
facing the first edge ; a third edge formed in a second 
direction orthogonal to the first direction ; and a fourth edge 
which is the edge facing the third edge ; a first plus terminal 
serving as a positive electrode which is provided at the first 
edge and connected to the power generation element ; a 
second plus terminal serving as a positive electrode which is 
provided at the second edge and connected to the power 
generation element ; a first minus terminal serving as a 
negative electrode which is provided at the third edge and 
connected to the power generation element ; and a second 
minus terminal serving as a negative electrode which is 
provided at the fourth edge and connected to the power 
generation element . This power generation apparatus 
enables an increased degree of freedom in the layout of the 
power generation unit . As a result , a high degree of freedom 
regarding the shape and size of the power generation appa 
ratus can be assured . 

[ 0022 ] Hereinafter , the power generation apparatus pro 
posed in the present disclosure will be described . In the 
present specification , a power generation apparatus 10 illus 
trated in FIG . 1 , etc. will be described as one example of the 
power generation apparatus . In the following description , 
the directions indicated by X1 and X2 of FIG . 1 are 
respectively referred to as the right and the left , while the 
directions indicated by Y1 and Y2 of FIG . 1 are respectively 
referred to as forward and rearward . Moreover , the direc 
tions indicated by Z1 and 22 of FIG . 1 are respectively 
referred to as above and below . While these directions are 
used to describe the relative positional relationships of 
members and sections configuring a connector , they do not 
limit the orientations thereof upon using the power genera 
tion apparatus 10 . 
[ 0023 ] As illustrated in FIG . 1 , the power generation 
apparatus 10 has a power generation part G configured by 
multiple power generation units 2A , 2B , 2C , and 2D . 
Moreover , the power generation apparatus 10 may have 
coupling frame parts F1 , F2 which are disposed outside the 
power generation part G to couple the power generation 
units 2A , 2B , 2C , and 2D . 
[ 0024 ] The four power generation units 2A , 2B , 2C , and 
2D are illustrated in FIG . 1. Hereinafter , if the four power 
generation units are distinguished from one another , “ 2A , ” 
“ 2B , ” “ 2C , ” and “ 2D ” are used as the reference numerals of 
the power generation units , while in descriptions common to 
multiple power generation units , the reference numeral “ 2 ” 
is used as the reference numeral of all the power generation 
units . In the example of the power generation apparatus 10 , 
the multiple power generation units 2 are aligned in two 

29 

BRIEF DESCRIPTION OF DRAWINGS 

[ 0009 ] FIG . 1 is a perspective view illustrating one 
example of a power generation apparatus proposed in the 
present disclosure . 
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directions ( the transverse and anteroposterior directions ) 
orthogonal to each other . Two adjacent power generation 
units 2 are mutually coupled , such that the multiple power 
generation units 2 configure a mat shaped power generation 
apparatus 10. Note that the number of power generation 
units 2 illustrated in FIG . 1 is four , while more power 
generation units 2 ( for example , several tens of power 
generation units 2 ) may be aligned in both the anteroposte 
rior and transverse directions . 
[ 0025 ] Each power generation unit 2 has a power genera 
tion element . As illustrated in FIG . 2 , in the example of the 
power generation apparatus 10 , the power generation unit 2 
has a piezoelectric element 11 as the power generation 
element . The piezoelectric element 11 has a piezoelectric 
substance , generating electromotive force due to the pres 
sure applied to the piezoelectric substance . The power 
generation apparatus 10 may be , for example , used as a floor 
material , along with a mat laid on the floor . When a 
pedestrian steps on the power generation apparatus 10 , the 
piezoelectric element 11 receives pressure , generating elec 
tromotive force . In the example of the power generation 
apparatus 10 , the number of piezoelectric elements 11 pos 
sessed by each power generation unit 2 is one . Unlike this , 
each power generation unit 2 may have multiple piezoelec 
tric elements 11 ( for example , two to four piezoelectric 
elements 11 ) which are electrically connected . 
[ 0026 ] As illustrated in FIG . 2 , the piezoelectric element 
11 has , for example , a circular plate shape . Not limited to a 
circular shape , the shape of the piezoelectric element ( power 
generation element ) may be a square , pentagon , hexagon , 
etc. The piezoelectric element 11 may have an upper elec 
trode lla and a lower electrode 11b . The piezoelectric 
substance may be sandwiched between the two electrodes 
11a , 11b . The electrodes 11a , 11b are connected to diodes 
22a to 22d configuring the below - mentioned rectifier circuit 
22 via conductor lines ( electric wires ) 23a , 23b . 
[ 0027 ] Note that the power generation unit 2 may have a 
power generation element different from the piezoelectric 
element . For example , the power generation unit 2 may 
have , as the power generation element , a thermoelectric 
element which generates electromotive force due to the 
temperature difference . 
[ 0028 ] As illustrated in FIG . 2 , the power generation unit 
2 may have a base material 20 for holding the piezoelectric 
element 11. The piezoelectric element 11 , for example , is 
disposed on the upper side of the base material 20. The base 
material 20 is a member integrally formed with an insulating 
material ( specifically , resin ) . The base material 20 may be 
configured by mutually combined multiple members . 
[ 0029 ] As illustrated in FIG . 2 , the base material 20 forms 
a substantial square , in addition to having a first edge 20a , 
a second edge 20b which is the edge facing the first edge 
20a , a third edge 20c formed in the direction orthogonal to 
the first edge 20a , and a fourth edge 20d which is the edge 
facing the third edge 20c . In the example of the power 
generation apparatus 10 , the power generation unit 2 is 
disposed such that the first edge 20a is disposed on the front 
side thereof , while the third edge 20c is disposed on the right 
side thereof . Unlike this , the power generation unit 2 may be 
disposed such that the first edge 20a is disposed on the right , 
left , and rear sides . 
[ 0030 ] In the example of the power generation unit 2 , the 
size D1 ( see FIG . 3 ) of the base material 20 in the antero 
posterior direction and the size D2 ( see FIG . 3 ) thereof in the 

transverse direction are substantially the same . This facili 
tates turning of the direction of the power generation unit 2 . 
For example , the power generation unit 2 can be rotated by 
90 ° for use . Unlike the power generation unit 2 , the size D1 
in the anteroposterior direction may be different from the 
size D2 in the transverse direction . For example , in accor 
dance with the shape of the piezoelectric element 11 , the 
base material 20 may form an elongated rectangle in one 
direction . 
[ 0031 ] The base material 20 may have multiple terminals 
21A to 21D electrically connected to the piezoelectric ele 
ment 11. As illustrated in FIG . 2 , in the example of the power 
generation unit 2 , the base material 20 has a terminal 21A 
disposed at the first edge 20a , a terminal 21B disposed at the 
second edge 20b , a terminal 21C disposed at the third edge 
20c , and a terminal 21D disposed at the fourth edge 20d . The 
base material 20 respectively has connector parts J1 to J4 at 
the edges 20a to 20d . The terminals 21A to 21D are 
respectively provided in the connector parts J1 to J4 . The 
structure of the connector parts J1 to J4 will hereinafter be 
described in detail . Note that unlike the power generation 
unit 2 , the number of terminals may be greater than four . 
[ 0032 ] The terminals 21A to 21D are connected to the 
piezoelectric element 11 via conductor lines 23a to 23d ( see 
FIG . 4A ) formed in the base material 20 ( see FIGS . 2 and 3 ) . 
In the example of the power generation unit 2 , the terminals 
21A to 21D are connected to the piezoelectric element 11 via 
the rectifier circuit 22 ( see FIG . 4A ) . 
[ 0033 ] Mutually facing pairs of terminals have the same 
polarity . That is , the terminals 21A and 21B are one of a 
positive electrode or a negative electrode , while the termi 
nals 21C and 21D are the other of the positive electrode or 
the negative electrode . As illustrated in FIG . 4A , in the 
example of the power generation unit 2 , the terminals 21A 
and 21B are positive electrodes , while the terminals 21C and 
21D are negative electrodes . Hereinafter , the terminal 21A is 
referred to as a “ first plus terminal , ” while the terminal 21B 
is referred to as a “ second plus terminal . ” Moreover , the 
terminal 21C is referred to as a " first minus terminal , " while 
the terminal 21D is referred to as a “ second minus terminal . ” 
[ 0034 ] Note that the first plus terminal 21 A ( first connector 
part J1 ) is disposed at the center of the first edge 20a . 
Similarly , the second plus terminal 21B ( second connector 
part J2 ) is disposed at the center of the second edge 20b , the 
first minus terminal 21C ( third connector part J3 ) is disposed 
at the center of the third edge 20c , and the second minus 
terminal 21D ( fourth connector part J4 ) is disposed at the 
center of the fourth edge 20d . 
[ 0035 ] In accordance with the structure of the power 
generation apparatus 10 configured by multiple power gen 
eration units 2 , the size of the power generation apparatus 10 
in the transverse direction can be adjusted in accordance 
with the number of power generation units 2 aligned in the 
transverse direction . Moreover , the size of the power gen 
eration apparatus 10 in the anteroposterior direction can be 
adjusted in accordance with the number of power generation 
units 2 aligned in the anteroposterior direction . Therefore , a 
high degree of freedom can be assured regarding the shape 
of the power generation apparatus 10. Moreover , the termi 
nals 21A to 21D are respectively provided at all four edges 
20a to 200 of the power generation unit 2. This facilitates 
changes in the layout of the power generation unit 2. The 
structure of such a power generation apparatus 10 is par 
ticularly effective when employing this as a floor material or 
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a mat laid on the floor . Moreover , the terminals provided at 
mutually facing pairs of edges have the same polarity . This 
can simplify the structure for extracting power from the 
power generation apparatus 10. In the example of the power 
generation apparatus 10 , multiple power generation units 2 
are coupled such that positive electrodes are assembled on 
the front side of the power generation part G , while negative 
electrodes are assembled on the right side of the power 
generation part G. In addition , electric power can be 
extracted from the coupling frame part F2 disposed on the 
front side of the power generation part G along with the 
coupling frame part F1 disposed on the right side of the 
power generation part G. 
[ 0036 ] As illustrated in FIGS . 4A and 4B , two power 
generation units 2 ( for example , power generation units 2A , 
2B ) adjacent in the anteroposterior direction are electrically 
connected via the first plus terminal 21A of one power 
generation unit 2 ( for example , the power generation unit 
2B ) along with the second plus terminal 21B of the other 
power generation unit 2 ( for example , the power generation 
unit 2A ) . The two terminals 21A , 21B are in direct contact . 
Moreover , two power generation units 2 ( for example , the 
power generation units 2A , 2C ) adjacent in the transverse 
direction are electrically connected via the first minus ter 
minal 21C of one power generation unit 2 ( for example , the 
power generation unit 2A ) , along with the second minus 
terminal 21D of the other power generation unit 2 ( for 
example , the power generation unit 2C ) . The two terminals 
21C , 21D are in direct contact . 
[ 0037 ] Therefore , in the example of the power generation 
apparatus 10 , multiple power generation units 2 are con 
nected in parallel . Moreover , the positive electrodes of the 
multiple power generation units 2 are assembled on the front 
and rear sides of the power generation part G , while the 
negative electrodes of the multiple power generation units 2 
are assembled on the right and left sides of the power 
generation part G. Because the multiple power generation 
units 2 are thus connected in parallel , for example , even if 
the piezoelectric element 11 of one power generation unit 2 
fails to function , another power generation unit 2 can be 
made to function , improving the durability of the power 
generation apparatus 10 . 
[ 0038 ] In accordance with pressure changes ( vibrations ) 
acting on the piezoelectric element 11 , the polarities of the 
upper electrode 11a and the lower electrode 11b change . In 
other words , an alternating current is generated in the 
piezoelectric element 11. The power generation unit 2 may 
have the rectifier circuit 22 ( see FIG . 4A ) disposed between 
the terminals 21A to 21D and the electrodes 11a , 11b . The 
rectifier circuit 22 is a circuit for continuously setting the 
electric potential of plus terminals 21A , 21B such that they 
are higher than the electric potential of minus terminals 21C , 
21D irrespective of the electromotive force of the piezo 
electric element 11. The rectifier circuit 22 is , for example , 
a bridge rectifier circuit configured by four diodes 22a , 22b , 
22c , and 22d , with the type of rectifier circuit not limited 
thereto . 
[ 0039 ] In the example of the power generation apparatus 
10 , each power generation unit 2 has the rectifier circuit 22 . 
That is , one rectifier circuit 22 is provided for one piezo 
electric element 11. Therefore , electric power can be effi 
ciently extracted from the piezoelectric element 11. Note 
that unlike the example of the power generation apparatus 
10 , each power generation unit 2 may have multiple piezo 

electric elements 11 ( for example , two to four piezoelectric 
elements 11 ) . In this case , each power generation unit 2 may 
have multiple rectifier circuits 22 respectively correspond 
ing to multiple piezoelectric elements 11. Moreover , in this 
case , the multiple piezoelectric elements 11 included in one 
power generation unit 2 may be connected in series or in 
parallel , via the rectifier circuit 22. As still another example , 
each power generation unit 2 may have multiple piezoelec 
tric elements 11 , as well as one rectifier circuit 22 for 
multiple piezoelectric elements 11 . 
[ 0040 ] As illustrated in FIGS . 2 and 4A , the power gen 
eration unit 2 has the conductor lines 23a , 236 , 23c , and 23d 
for connecting the piezoelectric element 11 and the terminals 
21A to 21D . The conductor lines 23a , 236 , 23c , and 23d , for 
example , may be configured by electric wires ( wires ) , a 
conductor film ( metal film ) formed on the surface of the base 
material 20 , a conductor plate ( metal plate ) insert - molded in 
the base material 20 , etc. 
[ 0041 ] In the example of the power generation unit 2 , the 
conductor line 23a ( see FIGS . 2 and 4A ) is a line for 
connecting the diodes 226 , 22d of the rectifier circuit 22 and 
the upper electrode 11a of the piezoelectric element 11. The 
conductor line 23b ( see FIG . 2 ) connects the diodes 22a , 22c 
of the rectifier circuit 22 and the lower electrode 11b of the 
piezoelectric element 11. The conductor lines 23a , 23b are , 
for example , electric wires ( wires ) and are soldered to the 
piezoelectric element 11 . 
[ 0042 ] The conductor line 23c ( see FIGS . 3 and 4A ) is a 
line for mutually connecting the two plus terminals 21A , 
21B , in addition to connecting the two plus terminals 21A , 
21B to a power generation element 11 via the diodes 22a , 
22b of the rectifier circuit 22. More specifically , the con 
ductor line 23c includes a line 23e ( see FIG . 3 ) extending 
from the first plus terminal 21A to the two diodes 22a , 22b , 
along with a line 23f ( see FIG . 3 ) extending from this line 
23e to the second plus terminal 21B . The conductor line 23d 
( see FIGS . 3 and 4A ) is a line for mutually connecting the 
two minus terminals 21C , 21D , in addition to connecting the 
two minus terminals 21C , 21D to the power generation 
element 11 via the diodes 22c , 22d of the rectifier circuit 22 . 
More specifically , the conductor line 23d includes a line 23g 
( see FIG . 3 ) extending from the first minus terminal 21C to 
the second minus terminal 21D , along with a line 23h ( see 
FIG . 3 ) extending from this line 23g to two the diodes 22c , 
22d . The conductor lines 23c , 23d are , for example , electric 
wires ( wires ) . 
[ 0043 ] In the example of the power generation unit 2 , a 
groove 20e ( see FIG . 2 ) is formed in the base material 20 , 
such that the electric wires serving as the conductor lines 
23c , 23d are housed in this groove 20e . The groove 20e may 
be formed on both the upper and lower surfaces of the base 
material 20. In addition , a through hole 20f ( see FIG . 2 ) 
connecting the groove 20e on the upper surface thereof and 
the groove 20e on the lower surface thereof may be formed 
in the base material 20. The electric wires ( wires ) pass 
through this through hole 20? , wherein some electric wires 
may be housed in the groove 20e on the upper surface 
thereof , while other electric wires may be housed in the 
groove 20e on the lower surface thereof . The groove 20e is 
thus formed on both the upper and lower surfaces , enabling 
multiple electric wires to be crossed . The groove 20e is 
formed inside and outside the region with the piezoelectric 
element 11 disposed therein . The groove 20e may be only 
formed outside the region with the piezoelectric element 11 
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disposed therein . Note that in FIG . 3 , the conductor lines 
23c , 23d are illustrated in half tone dot meshing . 
[ 0044 ] As mentioned above , the base material 20 has the 
first connector part Jl with the first plus terminal 21A 
provided therein , along with the second connector part J2 
with the second plus terminal 21B provided therein . As 
illustrated in FIG . 2 , in the example of the power generation 
apparatus 10 , the first connector part J1 forms a projection , 
with the second connector part J2 forming a recess having a 
shape with the first connector part J1 capable of being fitted 
therein . The first plus terminal 21A is exposed on the surface 
of the first connector part J1 , while the second plus terminal 
21B is exposed on the surface of the second connector part 
J2 . In the example of the power generation unit 2 , electric 
wires ( wires ) making up the conductor line 23c are wound 
on the surface of the resin ( a terminal holding part 20i , see 
FIG . 6A ) making up the second connector part J2 , with the 
wound part functioning as the second plus terminal 21B . 
Moreover , two through holes penetrating through this resin 
are formed in resin ( a terminal holding part 20n ) making up 
the first connector part J1 , wherein the electric wires ( wires ) 
making up the conductor line 23c penetrate through the two 
through holes and are partially exposed on the side face of 
the resin making up the first connector part J1 . The exposed 
part functions as the first plus terminal 21A . 
[ 0045 ] The connector parts J1 , J2 having the plus termi 
nals 21A , 21B are thus formed so as to be fittable , simul 
taneously implementing the electric connection and 
mechanical connection of adjacent two power generation 
units 2. That is , when the first connector part J1 of one power 
generation unit 2 fits in the second connector part J2 of the 
other power generation unit 2 , the two power generation 
units 2 can be electrically connected , simultaneously regu 
lating the positional separation of the two . 
[ 0046 ] The first connector part J1 and the second connec 

are , for example , ball joints . The first connector 
part J1 functions as the ball of the ball joint , while the second 
connector part J2 functions as the socket of the ball joint . 
When two power generation units 2 are coupled via the first 
connector part Jl and the second connector part J2 , this 
structure enables one of the two power generation units 2 to 
be tilted towards the other . For example , one power genera 
tion unit 2A can be horizontally disposed , while the other 
power generation unit 2B can be tilted upward and down 
ward . In this manner , when two adjacent power generation 
units 2 are tilted towards each other , the power generation 
apparatus 10 can be curved . As a result , for example , if the 
power generation apparatus 10 is employed as a mat laid on 
the floor , the shape of the power generation apparatus 10 can 
be aligned with any floor irregularities . 
[ 0047 ] As illustrated in FIG . 6A , the second connector part 
J2 may have two connector half parts Ja , Jb mutually facing 
in the transverse direction . Each connector half part Ja , Jb 
has a terminal support part 20i formed of an insulating 
material ( specifically , resin ) , along with the second plus 
terminal 21B exposed on the surface of the terminal support 

inside the connector housing recess 20g . The terminal sup 
port part 20i is a part integrally formed with a resin part of 
the base material 20. The electric wires making up the 
conductor line 23c are wound around each terminal support 
part 20i . The wound electric wires serve as the second plus 
terminal 21B . 

[ 0049 ] The second connector part J2 ( the two connector 
half parts Ja , Jb ) sandwiches the first connector part J1 in 
between . The two connector half parts Ja , Jb may be 
elastically deformable . That is , the two connector half parts 
Ja , Jb may be elastically deformable so as to enable mutual 
approach and separation . In addition , when the elastic defor 
mation of the connector half parts Ja , Jb is employed , the 
coupling of two connector parts J1 , J2 may be released . This 
facilitates a change in the shape of the power generation 
apparatus 10. Moreover , the contact pressure of the first 
connector part Jl and the second connector part J2 ( the 
contact pressure of the two plus terminals 21A , 21B ) can be 
assured , enabling improved stability of the electric connec 
tion of two power generation units 2 . 
[ 0050 ] As mentioned above , the second connector part J2 
formed at the second edge 20b of the base material 20 is 
formed inside the connector housing recess 20g . This struc 
ture can prevent an unintended external force from acting on 
the second connector part J2 . In other words , the second 
connector part J2 can be protected by the connector housing 
recess 20g . In the example of the power generation unit 2 , 
the second connector part J2 ( the connector half parts Ja , Jb ) 
does not protrude rearward beyond the position of the 
second edge 20b of the base material 20. More specifically , 
the position of the rear end of the second connector part J2 
in the anteroposterior direction is substantially the same as 
the position of the second edge 20b in the anteroposterior 
direction . This can effectively prevent unintended external 
force from acting on the second connector part J2 . 
[ 0051 ] The second connector part J2 has a recess between 
the two the connector half parts Ja , Jb . This recess is opened 
rearward and in the vertical direction . Therefore , the first 
connector part J1 of the power generation unit 2 and the 
second connector part J2 of the adjacent power generation 
unit 2 are attachable and detachable in the vertical direction . 
That is , the first connector part Jl can be removed upward 
from the second connector part J2 , as well as downward 
from the second connector part J2 . This can facilitate the 
attachment and detachment operation of the two power 
generation units 2 . 
[ 0052 ] Note that because the second connector part J2 is 
also opened rearward , the first connector part Jl and the 
second connector part J2 are attachable and detachable in the 
anteroposterior direction . Unlike this , the shapes of the first 
connector part J1 and the second connector part J2 may be 
shapes which allow only attachment and detachment in the 
vertical direction and regulate attachment and detachment in 
the anteroposterior direction . In still another example , the 
first connector part J1 may be configured so as to be 
removed only upward from the second connector part J2 , as 
well as only downward from the second connector part J2 . 
[ 0053 ] The second connector part J2 may have a stopper 
20j for limiting the vertical movement of the first connector 
part Jl . As illustrated in FIG . 6B , the stopper 20j , for 
example , is a projection which protrudes inward from two 
terminal support parts 20i so as to come into contact with the 
second connector part Jl . 

tor part 

part 20i . 
[ 0048 ] In the example of the power generation unit 2 , a 
recess 20g is formed at the second edge 20b of the base 
material 20 ( hereinafter , the recess 20g is referred to as a 
" connector housing recess ” ) . Two terminal support parts 20i 
protruding rearward from a deep part 20h of the connector 
housing recess 20g are formed inside the connector housing 
recess 20g . That is , the second connector part J2 is formed 
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[ 0054 ] In the example of the power generation unit 2 , one 
terminal support part 20i has the stopper 20j at the upper 
edge thereof , but does not have the stopper 20j at the lower 
edge thereof . Moreover , the other terminal support part 20i 
has the stopper 20j at the lower edge thereof , but does not 
have the stopper 20j at the upper edge thereof . This structure 
can limit vertical movement of the first connector part J1 to 
the second connector part J2 . Moreover , this structure can 
facilitate the formation of the second connector part J2 
( more specifically , the formation of the terminal support 
parts 20i ) . That is , upon molding of the base material 20 , the 
operation of removing a die from the two terminal support 
parts 20i can be facilitated . 
[ 0055 ] As illustrated in FIG . 6C , the two terminal support 
parts 20i may have a stopper 20k for limiting the movement 
of the first plus terminal 21A in the anteroposterior direction . 
The stopper 20k is , for example , a projection protruding 
inward from the tips of the two terminal support parts 20i . 
[ 0056 ] As illustrated in FIG . 2 , the first connector part J1 
protrudes forward from the first edge 20a of the base 
material 20. The end of the first connector part Jl forms a 
ball shape . In the example of the power generation unit 2 , the 
base material 20 has a ball shaped terminal support part 20n 
protruding forward from the first edge 20a . This terminal 
support part 20n is a part integrally formed with the resin 
part of the base material 20. Two through holes penetrating 
through the terminal support part 20n are formed in each 
terminal support part 20n , while the electric wires making up 
the conductor line 23c penetrate through these through holes 
so as to be wound around the terminal support part 20n . The 
electric wire serving as the conductor line 23c is partially 
exposed on the side face of the terminal support part 20n . 
The exposed electric wires serve as the first plus terminal 
21A . Unlike this , a conductor film may be formed on the 
surface of the terminal support part 20n , while this conduc 
tor film may function as the first plus terminal 21A . 
[ 0057 ] Note that unlike the example of the power genera 
tion unit 2 , a recess ( the abovementioned connector housing 
recess 20g ) may be formed at the first edge 20a , while the 
first connector part J1 may be formed inside this connector 
housing recess 20g . This can prevent unintended external 
force from acting on the first connector part Jl . In other 
words , the first connector part Jl can be protected by the 
connector housing recess 20g . 
[ 0058 ] As illustrated in FIG . 2 , the base material 20 has the 
third connector part J3 with the first minus terminal 21C ( see 
FIG . 4A ) provided therein , along with the fourth connector 
part J4 with the second minus terminal 21D ( see FIG . 4A ) 
provided therein . As in the connector parts J1 , J2 , the third 
connector part J3 forms a projection , while the fourth 
connector part J4 forms a recess having a shape with the 
third connector part J3 capable of being fitted therein . In the 
example of the power generation unit 2 , the third connector 
part J3 and the fourth connector part J4 configure the ball 
joint as in the connector parts J1 , J2 . The third connector part 
J3 functions as the ball of the ball joint , while the fourth 
connector part J4 functions as the socket of the ball joint . 
[ 0059 ] In the example of the power generation unit 2 , the 
first connector part Jl and the third connector part J3 have 
the same shape and structure . Moreover , when the power 
generation unit 2 is rotated by 90 ° , the first connector part J1 
reaches the position of the third connector part J3 . Similarly , 
the second connector part J2 and the fourth connector part 14 
have the same shape and structure . Moreover , when the 

power generation unit 2 is rotated by 90 ° , the second 
connector part J2 reaches the position of the fourth connec 
tor part J4 . 
[ 0060 ] In the example of the power generation apparatus 
10 , the coupling of two power generation units 2 adjacent in 
the anteroposterior direction is only formed by the first 
connector part Jl of one power generation unit 2 along with 
the second connector part J2 of the other power generation 
unit 2. That is , two power generation units 2 adjacent in the 
anteroposterior direction do not have a structure for 
mechanically coupling these two power generation units 2 , 
in addition to the connector parts J1 , J2 . As a result , for 
example , compared with the structure in which the two 
power generation units 2 are mechanically coupled at mul 
tiple positions , relative displacement ( for example , tilt ) of 
the two power generation units 2 tends to be generated , with 
the degree of freedom more easily obtained regarding the 
shape of the power generation apparatus 10. Moreover , the 
coupling of two power generation units 2 adjacent in the 
transverse direction is only formed by the third connector 
part J3 of one power generation unit 2 along with the fourth 
connector part J4 of the other power generation unit 2. That 
is , two power generation units 2 adjacent in the transverse 
direction do not have a structure for mechanically coupling 
these two power generation units 2 , in addition to the 
connector parts J3 , J4 . As a result , for example , compared 
with the structure in which the two power generation units 
2 are mechanically coupled at multiple positions , relative 
displacement ( for example , tilt ) of the two power generation 
units 2 tends to be generated , with the degree of freedom 
more easily obtained regarding the shape of the power 
generation apparatus 10 . 
[ 0061 ] The coupling structure of the power generation unit 
2 is not limited to the example of the power generation 
apparatus 10. For example , the power generation unit 2 may 
have a structure to be coupled to an adjacent power genera 
tion unit 2 in addition to the connector parts J1 , J2 , at the first 
edge 20a and the second edge 206. In this case , the con 
nector parts J1 , J2 may not configure the ball joint . Similarly , 
the power generation unit 2 may have a structure to be 
coupled to an adjacent power generation unit 2 in addition 
to the connector parts J3 , J4 , at the third edge 20c and the 
fourth edge 20d . In this case , the connector parts J3 , J4 may 
not be configure the ball joint . 
[ 0062 ] The piezoelectric element 11 , for example , is 
installed on the upper side of the base material 20. As 
illustrated in FIG . 5 , the base material 20 supports the outer 
peripheral part of the piezoelectric element 11. The central 
part of the piezoelectric element 11 is exposed downward . 
That is , the base material 20 does not support the central part 
of the piezoelectric element 11. This structure tends to 
deform a piezoelectric substance , easily generating the elec 
tromotive force of the piezoelectric substance . 
[ 0063 ] In the example of the power generation unit 2 , the 
base material 20 has , on the lower side of the piezoelectric 
element 11 , an opening of a size corresponding to the upper 
electrode 11a of the piezoelectric element 11 as well as to the 
piezoelectric substance . The lower electrode 11b has a larger 
size than the upper electrode 11a and the piezoelectric 
substance , in addition to having an outer peripheral part 
which is the region outside the outer edge of the upper 
electrode 11a . The base material 20 supports the outer 
peripheral part of the lower electrode 11b . 
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[ 0064 ] As illustrated in FIGS . 1 and 5 , the power genera 
tion apparatus 10 may have a buffer material 3 covering the 
upper side of multiple power generation units 2. If the power 
generation apparatus 10 is used as a floor material or a mat 
laid on the floor , the buffer material 3 protects the piezo 
electric element 11 , the diodes 22a to 22d , the conductor 
lines 23a to 23d , etc. The buffer material 3 , for example , may 
be formed of a sheet shaped sponge and a sheet shaped 
rubber . 
[ 0065 ] In the buffer material 3 , only a part 3a disposed 
above the piezoelectric substance possessed by the piezo 
electric element 11 may have higher rigidity than other parts 
3b . Here , the part 3a is referred to as a “ pressing part . ” As 
a result , the force from a pedestrian tends to be transmitted 
to the piezoelectric substance , with great electromotive force 
easily obtained . The pressing part 3a of the buffer material 
3 may be formed of a material which is different from the 
peripheral parts 3b thereof and harder than that of the parts 
3b , or may be a part obtained by compressing and solidify 
ing the material ( for example , a sponge ) of the buffer 
material 3. Unlike the example of the power generation unit 
2 , the pressing part 3a may have a projection protruding 
towards the piezoelectric element 11 . 
[ 0066 ] As illustrated in FIG . 2 , the base material 20 has 
engagement parts 24A , 24B , 24C , and 25 which engage with 
the edge of the piezoelectric element 11 and define the 
position of the piezoelectric element 11 in the base material 
20. In the example of the power generation unit 2 , the 
engagement parts 24A , 24B , 24C , and 25 are formed along 
the outer peripheral edge of the piezoelectric element 11 . 
[ 0067 ] The engagement parts 24A , 24B , and 24C cover 
the upper side of the outer peripheral edge of the piezoelec 
tric element 11 , regulating the separation of the piezoelectric 
element 11 from the base material 20. In the example of the 
power generation unit 2 , the base material 20 has multiple 
( specifically , three ) engagement parts 24A , 24B , and 24C . 
The number of the engagement parts 24A , 24B , and 24C 
may be different from the example of the power generation 
unit 2. For example , the number of engagement parts may be 
one or greater than three . Moreover , the engagement parts 
may have a shape in which all three engagement parts 24A 
to 24C are connected . 
[ 0068 ] As described below , the engagement part 25 and 
the engagement parts 24A to 24C may be formed so as to 
allow attachment and detachment of the piezoelectric ele 
ment 11 to and from the base material 20. This can facilitate 
the installation operation of the piezoelectric element 11 to 
the base material 20 . 
[ 0069 ] In the example of the power generation unit 2 , the 
engagement parts 24A to 24C are disposed so as to allow 
movement of the piezoelectric element 11 in the direction 
( the horizontal direction ) along the base material 20. More 
specifically , the first engagement part 24A and the third 
engagement part 24C are disposed so as to face each other 
across the center of the piezoelectric element 11 , while the 
second engagement part 24B is disposed on one side with 
respect to the first engagement part 24A and the third 
engagement part 24C . That is , the second engagement part 
24B is disposed in the direction ( the D1 direction indicated 
in FIG . 3 ) orthogonal to the straight line L1 ( see FIG . 3 ) 
passing through the first engagement part 24A and the third 
engagement part 24C . Therefore , the three engagement parts 
24A to 24C only surround a range of 180 ° or less at the outer 
peripheral edge of the piezoelectric element 11 ( the range of 

01 in FIG . 3 ) . Therefore , the engagement parts 24A to 24C 
allow movement of the piezoelectric element 11 in a direc 
tion away from the engagement parts 24A to 24C , specifi 
cally , in the direction opposite D1 indicated by FIG . 3 . 
[ 0070 ] As illustrated in FIGS . 2 and 5 , the engagement 
part 25 is disposed so as to face the second engagement part 
24B and functions as a stopper which regulates the move 
ment of the piezoelectric element 11 in the direction away 
from the engagement parts 24A to 24C . Unlike the engage 
ment parts 24A to 24C , the engagement part 25 is elastically 
deformable so as to allow attachment and detachment of the 
piezoelectric element 11 to and from the power generation 
unit 2. In the example of the power generation unit 2 , the 
engagement part 25 is elastically deformable in the vertical 
direction . The downward displacement of the engagement 
part 25 allows movement of the piezoelectric element 11 in 
the direction along the base material 20 from the regular 
position ( the position of the piezoelectric element 11 illus 
trated in FIG . 5 ) fitted in the engagement parts 24A to 24C . 
When the piezoelectric element 11 is installed in the base 
material 20 , the engagement part 25 is displaced downward , 
the piezoelectric element 11 is slid in the direction along the 
base material 20 , while the outer peripheral edge of the 
piezoelectric element 11 is fit in the lower side of the 
engagement parts 24A , 24B , and 24C . 
[ 0071 ] As illustrated in FIGS . 1 and 3 , the power genera 
tion apparatus 10 includes coupling frame parts F1 , F2 . In 
the example of the power generation apparatus 10 , each of 
the coupling frame parts F1 , F2 is configured by multiple 
coupling units 4. The coupling frame part F1 is provided on 
the right side of the power generation part G , while the 
coupling frame part F2 is provided on the front side of the 
power generation part G. In the example of the power 
generation apparatus 10 , no coupling frame part is provided 
on the left and rear sides of the power generation part G. The 
disposition of the coupling frame part is not limited to the 
example of the power generation apparatus 10. The coupling 
frame part , for example , may be provided on the right , front , 
left , and rear sides of the power generation part G. 
[ 0072 ] Attention is now directed towards power genera 
tion units 2 ( power generation units 2A , 2B in FIG . 1 ) which 
are disposed on the rightmost side in the power generation 
part G and aligned in the anteroposterior direction . As 
illustrated in FIGS . 1 and 3 , the coupling frame part F1 
( coupling unit 4 ) disposed on the right side of the power 
generation part G is coupled to the third connector part J3 of 
the power generation unit 2A and the third connector part 33 
of the power generation unit 2B . The first minus terminal 
21C ( see FIG . 2 ) of the third connector part J3 of adjacent 
two power generation units 2A , 2B is electrically connected 
via the coupling frame part F1 . The coupling frame part F1 
is connected to the first minus terminal 21C of another 
power generation unit 2 disposed behind the power genera 
tion units 2A , 2B . Therefore , the negative electrodes of all 
power generation units 2 disposed in the power generation 
part G are connected in parallel via the coupling frame part 
F1 . 
[ 0073 ] Here , the group configured by multiple power 
generation units 2 ( for example , the power generation units 
2A , 2C ) aligned in the transverse direction is referred to as 
a “ unit line . ” In the power generation part G , multiple unit 
lines are aligned in the anteroposterior direction . In the 
coupling frame part F1 , multiple coupling units 4 are aligned 
in the anteroposterior direction . In the example of the power 
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generation apparatus 10 , one coupling unit 4 is provided in 
one unit line . This structure of the coupling frame part F1 
can change the length of the coupling frame part F1 , 
eliminating the constraint ( caused by the coupling frame part 
F1 ) regarding the size of the power generation part G in the 
anteroposterior direction . The length of the coupling unit 4 
( the length in the anteroposterior direction ) corresponds to 
the size D1 ( see FIG . 3 ) of each power generation unit 2 in 
the anteroposterior direction . 
[ 0074 ] Subsequently , attention is directed towards power 
generation units 2 ( the power generation units 2A , 2C in 
FIG . 1 ) which are disposed on the foremost part of the power 
generation part G and aligned in the transverse direction . 
The coupling frame part F2 disposed on the front side of the 
power generation part Gis coupled to the first connector part 
J1 of the power generation unit 2A and the first connector 
part Jl of the power generation unit 2C . The first plus 
terminals 21A of the first connector parts J1 of the adjacent 
two power generation units 2A , 2C are electrically con 
nected via the coupling frame part F2 . The coupling frame 
part F2 is connected to the first plus terminal 21A of another 
power generation unit 2 disposed on the left of the power 
generation units 2A , 2C . Therefore , the positive electrodes 
of all power generation units 2 disposed in the power 
generation part G are connected in parallel via the coupling 
frame part F1 . 
[ 0075 ] The group configured by multiple power genera 
tion units 2 ( for example , the power generation units 2A , 2B ) 
aligned in the anteroposterior direction is referred to as a 
" unit row . ” In the power generation part G , multiple unit 
rows are aligned in the transverse direction . In the coupling 
frame part F2 , multiple coupling units 4 are aligned in the 
transverse direction . In the example of the power generation 
apparatus 10 , one coupling unit 4 is provided in one unit 
row . This structure of the coupling frame part F2 can change 
the length of the coupling frame part F2 , eliminating the 
constraint ( caused by the coupling frame part F2 ) regarding 
the size of the power generation part G in the transverse 
direction . The length ( the length in the transverse direction ) 
of the coupling unit 4 configuring the coupling frame part F2 
corresponds to the size D2 of each power generation unit 2 
in the transverse direction . 
[ 0076 ] In this manner , in the power generation apparatus 
10 , the coupling frame parts F1 , F2 in other words , the 
coupling unit 4 ) are connected to the connector parts J1 , J3 
of the power generation unit 2. This can prevent unintended 
external force from acting on the connector parts J1 , J3 . In 
other words , the connector parts J1 , J3 can be protected with 
the coupling frame parts F1 , F2 . Note that in the example of 
the power generation apparatus 10 , no coupling frame part 
is provided on the left and rear sides of the power generation 
part G. However , because the fourth connector part J4 and 
the second connector part J2 of the power generation unit 2 
are disposed inside the connector housing recess 20g of the 
base material 20 ( see FIG . 6A ) , if no coupling frame part is 
provided on the left and rear sides of the power generation 
part G , unintended external force can be prevented from 
acting on the connector parts J4 , J2 . 
[ 0077 ] As illustrated in FIG . 3 , the coupling unit 4 con 
figuring the coupling frame part F1 includes : a first connec 
tor part J41 connected to the third connector part J3 of the 
power generation unit 2 ; and a second connector part 142 
disposed so as to face the first connector part J41 . Moreover , 
the coupling unit 4 includes a third connector part J43 and 

a fourth connector part 344 for connecting the adjacent 
coupling unit 4. Terminals are formed at four connector parts 
J41 to J44 . The terminals of all connector parts J41 to 144 are 
electrically connected via a conductor line 43 . 
[ 0078 ] The coupling unit 4 has a base material 40. The 
base material 40 is a member integrally formed with an 
insulating material ( specifically , resin ) . The base material 40 
may be configured by mutually combined multiple mem 
bers . The conductor line 43 is , for example , an electric wire 
( wire ) . A groove is formed in the base material 40 , such that 
the electric wire serving as the conductor line 43 is housed 
in this groove . Note that the conductor line 43 may be a 
conductor film ( metal film ) formed on the surface of the base 
material 40 made of resin . In still another example , the 
conductor line 43 may be a conductor plate ( metal plate ) . In 
this case , the conductor plate serving as the conductor line 
43 may be embedded in resin serving as the material of the 
base material 40. That is , the conductor plate and the base 
material 40 are insert molded . 
[ 0079 ] The coupling unit 4 configuring the coupling frame 
part F2 has the same structure as the coupling unit 4 
configuring the coupling frame part F1 . The coupling unit 4 
configuring the coupling frame part F2 is disposed at an 
orientation obtained by rotating the coupling unit 4 config 
uring the coupling frame part F1 by 90 ° . Therefore , the 
coupling unit 4 configuring the coupling frame part F2 is 
connected to the first connector part J1 of the power gen 
eration unit 2 at the second connector part J42 . 
[ 0080 ] The coupling unit 4 configuring the coupling frame 
part F2 may not necessarily have the same structure as the 
coupling unit 4 configuring the coupling frame part F1 . For 
example , the coupling unit 4 configuring the coupling frame 
part F1 may not have the second connector part J42 . In 
contrast , the coupling unit 4 configuring the coupling frame 
part F2 may not have the first connector part J41 . In still 
another example , if the size D1 of the power generation unit 
2 in the anteroposterior direction is different from the size 
D2 thereof in the transverse direction , each of the coupling 
unit 4 configuring the coupling frame part F1 and the 
coupling unit 4 configuring the coupling frame part F2 may 
have lengths respectively aligned with the sizes D1 , D2 . 
[ 0081 ] The third connector part J3 of the power generation 
unit 2 and the first connector part J41 of the coupling unit 4 
configure , for example , the ball joint . The third connector 
part J3 functions as the ball of the ball joint , while the first 
connector part J41 functions as the socket of the ball joint . 
In accordance with this structure , the coupling unit 4 can be 
tilted towards the power generation unit 2. As a result , for 
example , if the power generation apparatus 10 is employed 

sposed on the floor based on these tilts , the shape 
of the power generation apparatus 10 can be aligned with 
floor irregularities . 
[ 0082 ] In the coupling unit 4 , the second connector part 
J42 has the same structure as the first connector part J41 . 
That is , the first connector part J1 of the power generation 
unit 2 and the second connector part J42 of the coupling unit 
4 configure , for example , the ball joint . The first connector 
part J1 functions as the ball of the ball joint , while the second 
connector part J42 functions as the socket of the ball joint . 
[ 0083 ] The connector parts J41 , J42 of the coupling unit 4 
may have the same structure as the connector parts J2 , J4 of 
the power generation unit 2. That is , a connector housing 
recess may be formed at the edge of the base material 40 , 
while two terminal support parts may be formed inside the 

as a mat 
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possessed 
connector housing recess . In addition , the electric wires 
making up the conductor line 43 may be wound around the 
terminal support parts so as to configure the terminals . This 
structure can prevent unintended external force from acting 
on the connector parts J41 , J42 . Unlike the example of the 
coupling unit 4 , a conductor film may be formed on the 
surface of the terminal support part . 
[ 0084 ] The third connector part J43 and the fourth con 
nector part 344 may also configure the ball joint . The third 
connector part J43 functions as the ball of the ball joint , 
while the fourth connector part 344 functions as the socket 
of the ball joint . When two coupling units 4 are coupled via 
the third connector part J43 and the fourth connector part 
J44 , this structure enables one of the two coupling units 4 to 
be tilted towards the other . By tilting the two adjacent 
coupling units 4 towards each other , the power generation 
apparatus 10 can be curved . As a result , for example , if the 
power generation apparatus 10 is employed as a mat dis 
posed on the floor , the shape of the power generation 
apparatus 10 can be aligned with recesses and projections of 
the floor . The connector parts J43 , J44 of the coupling unit 
4 may respectively have the same structure as the connector 
parts J1 , J2 of the power generation unit 2 . 
[ 0085 ] The structure of the coupling frame parts F1 , F2 is 
not limited to the example of the power generation apparatus 
10. For example , one coupling unit 4 may be provided in 
multiple unit rows ( for example , two or three unit rows ) . 
Similarly , one coupling unit 4 may be provided in multiple 
unit lines ( for example , two or three unit lines ) . In still 
another example , all of multiple coupling units 4 aligned in 
the anteroposterior direction in the coupling frame part F1 
may be integrally formed . In still another example , all of 
multiple coupling units 4 aligned in the transverse direction 
in the coupling frame part F2 may be integrally formed . 
[ 0086 ] The power generation apparatus 10 may have a 
component ( not illustrated ) for consuming and accumulating 
electric power obtained in the power generation part G. 
Exemplary such components include a light emitting ele 
ment ( for example , a Light Emitting Diode ( LED ) ) , a 
capacitor , etc. Here , such a component is referred to as a 
“ functional component . ” 
[ 0087 ] The functional component is , for example , dis 
posed between the coupling unit 4 ( the coupling unit 4 of the 
coupling frame part F1 ) connected to the negative electrode 
of the power generation unit 2 and the coupling unit 4 ( the 
coupling unit 4 of the coupling frame part F2 ) connected to 
the positive electrode of the power generation unit 2. Two 
coupling units 4 are connected to the power generation unit 
2A disposed at the corner of the power generation part G. 
Therefore , the functional component , for example , is con 
nected to terminals of the two coupling units 4 ( terminals of 
the third connector part J43 ) . 
[ 0088 ] In another example , the functional component may 
be disposed in the region of the power generation part G. 
That is , instead of some power generation units 2 in the 
power generation part G , the functional component may be 
disposed . In this case , one terminal of the functional com 
ponent is connected to the plus terminals 21A , 21B of 
adjacent power generation units 2 , while the other terminal 
of the functional component is connected to the minus 
terminals 21C , 21D of the adjacent power generation units 
2 . 

[ 0089 ] FIGS . 7 to 10 are views illustrating modified 
examples of the power generation unit 2. In FIG . 7 , a power 

generation unit 102 is illustrated as the modified example of 
the power generation unit 2. In FIGS . 8 to 10 , the first 
connector part J1 and the second connector part J2 
by the power generation unit 102 are illustrated . Note that in 
the power generation unit 102 , unlike the example of the 
power generation unit 2 , the first connector part J1 and the 
first edge 20a with the first connector part J1 formed thereat 
are disposed on the left side to the center of the power 
generation unit 102 , while the second connector part J2 and 
the second edge 200 with the second connector part J2 
formed thereat are disposed on the right side to the center of 
the power generation unit 102 . 
[ 0090 ] The third connector part J3 and the fourth connec 
tor part J4 illustrated in FIG . 7 are respectively identical to 
the first connector part J1 and the second connector part J2 
illustrated in the figures . When the power generation unit 
102 is rotated by 90 ° , the first connector part J1 reaches the 
position of the third connector part J3 . Similarly , the second 
connector part J2 has the same shape and structure as the 
fourth connector part J4 ; wherein , when the power genera 
tion unit 2 is rotated by 90 ° , the second connector part J2 
reaches the position of the fourth connector part J4 . 
[ 0091 ] The power generation unit 102 has a base material 
20. In the power generation unit 102 , a conductor plate 
( metal plate , not illustrated ) functioning as the conductor 
lines 23a , 23b is embedded in resin serving as the material 
of the base material 20. That is , the conductor plate and the 
base material 20 are insert molded . The diodes 22a to 22d of 
the rectifier circuit 22 are electrically connected to this 
conductor plate , for example , via a through hole formed in 
the base material 20 . 
[ 0092 ] The second connector part J2 and the first connec 
tor part J1 also configure the ball joint . The first connector 
part J1 functions as the ball of the ball joint , while the second 
connector part J2 functions as the socket of the ball joint . 
[ 0093 ] As illustrated in FIG . 9 , the base material 20 has a 
terminal support part 120n protruding from the first edge 
20a to the left . The terminal support part 120n is a part 
integrally formed with a resin part of the base material 20 . 
The end of the terminal support part 120n is formed in a 
substantially spherical shape . The portion of the conductor 
plate configuring the conductor line 23d reaches the terminal 
support part 120n . In addition , a portion of this conductor 
plate is exposed at the outer surface of the terminal support 
part 120n so as to configure a first plus terminal 121A . The 
first plus terminal 121A forms a circular shape in a plan 
view , wherein the outer peripheral edge thereof protrudes 
from the outer surface of a spherical part of the terminal 
support part 120n ( see FIG . 10 ) . As illustrated in FIG . 10 , the 
terminal support part 120n has a flat face 120p on the side 
face thereof . The first plus terminal 121A protrudes from this 
face 120p . 
[ 0094 ] As illustrated in FIG . 10 , a hole 121a is formed at 
the central part of the first plus terminal 121A . The upper 
part ( the part above the first plus terminal 121A ) and the 
lower part ( the part below the first plus terminal 121A ) of the 
terminal support part 120n are connected via this hole 121a . 
This structure enables the first plus terminal 121A to be 
firmly held by resin serving as the material of the terminal 
support part 120n . 
[ 0095 ] As illustrated in FIG . 9 , the second connector part 
J2 has mutually facing connector half parts Ja , Jb . The 
connector half parts Ja , Jb have a terminal support part 120i 
protruding from the second edge 20b of the base material 20 
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to the right . The portion of the conductor plate configuring 
the conductor line 23d reaches the terminal support part 
120i . In addition , this portion of the conductor plate is 
exposed on the outer surface of the terminal support part 
120i towards the inside of the two connector half parts Ja , Jb 
so as to configure a second plus terminal 121B . 
[ 0096 ] More specifically , as illustrated in FIG . 10 , the 
second plus terminal 121B has a base part 121b held inside 
the terminal support part 120i , along with a contact part 121c 
which is folded towards the base part 121b and exposed on 
the outer surface of the terminal support part 120i towards 
the inside of the connector half parts Ja , Jb . Two contact 
parts 121c sandwich the first plus terminal 121A of the first 
connector part J1 . As a result , the first plus terminal 121A of 
one power generation unit 102 and the second plus terminal 
121B of the adjacent power generation unit 102 are electri 
cally connected . 
[ 0097 ] In the example of the power generation unit 102 , 
the second connector part J2 has a stopper for regulating the 
vertical movement of the first connector part J1 . Specifically , 
as illustrated in FIG . 10 , in one connector half part Ja , the 
contact part 121c of the second plus terminal 121B is curved 
inward . That is , the contact part 121c is curved inward in the 
lower part 121d thereof . Also in the other connector half part 
Jb , the contact part 121c of the second plus terminal 121B 
is curved inward . That is , the contact part 121c is curved 
inward in the upper part 121e thereof . In addition , the 
vertical movement of the first connector part J1 is regulated 
by curved parts ( the lower part 121d and the upper part 
121e ) of two contact parts 121c . In the example of the power 
generation unit 102 , curved parts ( the lower part 121d , an 
upper part 121e ) of the two contact parts 121c contact the 
outer surface of the terminal support part 120n holding the 
first plus terminal 121A . Note that the structure of the 
stopper is not limited to the example described here . For 
example , the terminal support part 120i formed of resin , 
rather than the second plus terminal 121B , may contact the 
outer surface of the terminal support part 120n of the first 
connector part Jl . 
[ 0098 ] Moreover , the second connector part J2 , as illus 
trated in FIG . 9 , may have a stopper 120k for limiting the 
transverse movement of the first connector part Jl . The 
stopper 120k may be a projection protruding from the tips of 
two terminal support parts 120i towards the inside of the two 
connector half parts Ja , Jb . 
[ 0099 ] The structure of the power generation apparatus 
and power generation unit proposed in the present disclosure 
are not limited to the examples indicated as the abovemen 
tioned power generation apparatus 10 and power generation 
units 2 , 102 , and various changes are capable of being made . 

a first plus terminal serving as a positive electrode which 
is provided at the first edge and connected to the power 
generation element ; 

a second plus terminal serving as a positive electrode 
which is provided at the second edge and connected to 
the power generation element ; 

a first minus terminal serving as a negative electrode 
which is provided at the third edge and connected to the 
power generation element ; and 

a second minus terminal serving as a negative electrode 
which is provided at the fourth edge and connected to 
the power generation element . 

2. The power generation apparatus according to claim 1 , 
wherein the first plus terminal of the first power generation 
unit and the second plus terminal of the second power 
generation unit are electrically connected , or 

the first minus terminal of the first power generation unit 
and the second minus terminal of the second power 
generation unit are electrically connected . 

3. The power generation apparatus according to claim 1 , 
wherein the first power generation unit and the second 
power generation unit can be mechanically coupled . 

4. The power generation apparatus according to claim 3 , 
wherein the first power generation unit is tiltable to the 
second power generation unit while being electrically and 
mechanically connected to the second power generation 
unit . 

5. The power generation apparatus according to claim 3 , 
wherein a first connector part including the first plus termi 
nal is provided at the first edge , 

a second connector part including the second plus termi 
nal is provided at the second edge , 

a third connector part including the first minus terminal is 
provided at the third edge , 

a fourth connector part including the second minus ter 
minal is provided at the fourth edge , and 

one connector part of the first connector part and the 
second connector part forms a projection , while the 
other connector part thereof forms a recess having a 
shape with the one connector part capable of being 
fitted therein , and / or one connector part of the third 
connector part and the fourth connector part forms a 
projection , while the other connector part thereof forms 
a recess having a shape with the one connector part 
capable of being fitted therein . 

6. The power generation apparatus according to claim 5 , 
wherein the first connector part can be removed from the 
second connector part towards a first side in a third direction 
orthogonal to both the first direction and the second direc 
tion , as well as towards a second side facing the first side in 
the third direction , 

and / or 
the third connector part can be removed from the fourth 

connector part towards the first side in the third direc 
tion , as well as towards the second side in the third 
direction . 

7. The power generation apparatus according to claim 5 , 
wherein the first connector part of the first power generation 
unit and the second connector part of the second power 
generation unit configure the ball joint , 
and / or 
the third connector part of the first power generation unit 

and the fourth connector part of the second power 
generation unit configure a ball joint . 

1. A power generation apparatus , comprising : a first 
power generation unit ; and a second power generation unit 
electrically connected to the first power generation unit ; 
wherein each of the first power generation unit and the 

second power generation unit includes : 
a power generation element ; 
a base material which holds the power generation ele 
ment , and includes : a first edge in a first direction ; a 
second edge which is the edge facing the first edge ; a 
third edge formed in a second direction orthogonal to 
the first direction , and a fourth edge which is the edge 
facing the third edge ; 
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8. The power generation apparatus according to claim 1 , 
wherein each of the first power generation unit and the 
second power generation unit includes : four terminals con 
sisting of the first plus terminal , the second plus terminal , the 
first minus terminal , and the second minus terminal ; and a 
rectifier circuit disposed in a space with respect to the power 
generation element . 

9. The power generation apparatus according to claim 5 , 
wherein connector housing recess is formed at minimally 
one edge of the first edge , the second edge , the third edge , 
and the fourth edge , and 

a connector part of the at least one edge is formed at the 
connector housing recess of the minimally one edge . 

10. The power generation apparatus according to claim 2 , 
further comprising : a coupling part coupled to the first 
power generation unit and the second power generation unit , 

wherein the first plus terminal of the first power genera 
tion unit and the second plus terminal of the second 
power generation unit are electrically connected , while 
the coupling part electrically connects the first minus 
terminal of the first power generation unit and the first 
minus terminal of the second power generation unit , or 

wherein the first minus terminal of the first power gen 
eration unit and the second minus terminal of the 
second power generation unit are electrically con 

nected , while the coupling part electrically connects the 
first plus terminal of the first power generation unit and 
the first plus terminal of the second power generation 
unit . 

11. The power generation apparatus according to claim 
10 , wherein the coupling part includes : a first coupling unit 
coupled to the first power generation unit ; and a second 
coupling unit which is coupled to the second power genera 
tion unit and the first coupling unit . 

12. The power generation apparatus according to claim 8 , 
wherein each of the first power generation unit and the 
second power generation unit includes : 

a conductor line for electrically connecting the first plus 
terminal and the second plus terminal , and a conductor 
line for connecting the first plus terminal and the 
second plus terminal to the power generation element 
connected , 

and / or 
a conductor line for electrically connecting the first minus 

terminal and the second minus terminal ; and a conduc 
tor line for connecting the first minus terminal and the 
second minus terminal to the power generation ele 
ment . 


