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VOLTAGE DETECTION CONNECTOR FOR A FUEL CELL AND A FUEL CELL

ADAPTED FOR SAME

BACKGROUND OF THE INVENTION
1. Field of the Invention
[0001] The present invention relates to a voltage detection connector for a fuel cell,

and to a fuel cell adapted for same.

2. Description of the Related Art

[0002] A fuel cell used in electric vehicles and hybrid vehicles, for example, 1s formed
by the stacking multiple electrical generation units known as cells. Each cell has an
electrolyte membrane, made of an ion exchange membrane that is sandwiched between an
anode and a cathode and further sandwiched outside by a pair of separators. The separators
have passages for supplying fuel gas, such as hydrogen gas and the like, and an oxidant gas,
such as air, to the anode and to the cathode. By supplying fuel gas and oxidant gas via these
paésages, a chemical reaction occurs within the cell, and electricity is generated.

[0003] In such fuel cells, it is necessary to manage the electrical generation condition
of each of the cells to control the supply of fuel gas and oxidant gas, and to detect bad cells.
The method of doing this is detecting the voltage generated by each cell (hereinafter “cell
voltage™) and controlling in response to the cell voltage. A connector 100, having a connector
case 10, as shown in FIG. 11, is usually used. Connector 100 houses detection terminals (not
illustrated) arranged in a row at a spacing that is equal to the spacing of the separators of the
plurality of cells. A mating part 12 for locking is provided at the top part of the connector 100.
As shown in FIG. 12, the connector 100 is mounted to the fuel cell 102. The detection

terminals for detecting the voltage make contact with each of the separators 16 of each cell 14,

CONFIRMATION COPY
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and electrical leads 18 from each of the detection terminals are used to measure the voltage
between the separators 16 to measure the cell voltages. The fuel cell 102 is provided with a
mating part 20, made of resin, to which the connector 100 1s attached. This mating part 20
mates together with the mating part 12 of the connectof 100, thereby fixing the connector 100
to the fuel cell 102. In FIG. 12, in order to clearly show the condition of the attached
connector, part of the fuel cell 102 1s cut away.

[0004] Japanese Patent Application Publication No. JP-A-2002-313399, for example,
describes a detection terminal made of a resilient material. The terminal is fixed to a base
member that has a mating part mating with a separator, and a linking means for connecting to
detection terminals of neighboring cells. Japanese Patent Application Publication No. JP-A-
2004-127776 describes a connector for voltage detection, in which a connector and a circuit
board are combined within a case. -

[0005] In the foregoing related art, with attaching the connector 100, it 1s difficult to
view the position of the detection terminals provided thereon. For this reason, proper
insertion of the electrodes of the fuel cell into the detection terminal might not be possible,
and offset of the attachment position of the connector lQO or other attachment problems can
OCCur.

[0006] In recent years, with improvements in the electrical .generation efficiency of
the cells making up fuel cells, the thickness of each cell has decreased. When cells become
thin, in the case of the connector 100 shown in FIG. 11, as shown in FIG. 13 as viewed in the
direction of the arrow I shown in FIG. 12, there is an interfering portion (shown as the
hatched area in FIG. 13) in which there is mutual interference between the connector cases 10
of neighboring connectors 100 that are attached. This interference could hinder connection of
the connectors 100. If the thickness of the walls of the connector case 10 1s made thin, so as

to avoid the interference, the strength of the connector 100 becomes insufficient. This could
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result in problems such as a reduction in the manufacturing yield of the connector 100, and in

damage when attaching the connector 100.

SUMMARY OF THE INVENTION

[0007] The present invention provides a voltage detection connector for a fuel cell and
a fuel cell adapted for the connector, which solve the foregoing problerhs.

[0008] A first aspect of the present invention relates to a voltage detection connector
for detecting the voltage of cells contained in a fuel cell formed by the stacking of multiple
cells. The connector has at least one detection terminal that is connected to an electrode
provided on the fuel cell, and an insulating connector case that houses the detection termiﬁal.
The insulating connector case may have either a channel-shaped groove or a protruding guide
for mating with and for causing sliding with a protruding guide or channel-shaped groove
provided in the fuel cell when the connector is attached to the fuel cell.

[0009] The channel-shaped groove or protruding guide provided on the connector case
may extend in the insertion direction when attaching the connector to the fuel cell. The
channel-shaped groove or protruding guide of the connector case may be provided at a pitch
that is substantially equal to the stacking pitch of the cells included in the fuel cell.

[0010] A second aspect of the present invention rélates to a voltage detection
“connector for detecting the voltage of cells included in a fuel cell formed by the stacking ot
multiple cells. The connector case has a first side surface and a second side surface opposite
the first side surface. A first protruding part is formed on the first side surface, and a second
protruding part is formed on the second side surface. The second protruding part is positioned
below the first protruding part and protrudes in the direction opposite to the direction in which
the first protruding part protrudes. The connector case has a protruding guide or channel-

shaped groove on the lower surface of the first protruding part. In particular, the connector
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case may have a channel-shaped groove on the upper surface of the second protruding part if
a protruding guide is provided on the lower surface of the first protruding part, and a
protruding guide on the upper surface of the second protruding part if a channel-shaped
groove is provided on the lower surface of the first protruding part.

[0011] The channel-shaped groove or protruding guide provided on the connector case
may extend in the insertion direction of attachment of the connector to the fuel cell.

[0012] A third aspect of the present invention relates to a fuel cell, formed by the
stacking of multiple cells, to which a voltage detection connector for detecting a cell voltage
is attachable. The fuel cell has either a channel-shaped groove or a protruding guide for
mating with and causing sliding with a protruding guide or channel-shaped groove provided
in the conneptér when the connector is being attached.

[0013] The channel-shaped groove or protruding guide provided on the fuel cell may
extend i1;1 the insertion direction when attaching the connector to the fuel cell. The channel-
shaped groove or protruding guide provided on the fuel cell may be provided at a pitzf(.:h
substantjally equal to the stacking pitch of the cells included in the fuel cell.

[0014] According to the‘ present invention, it 1S possible to easily and properly attach
the voltage detection connector to the fuel cell, making it possible to reliably detect the

voltage of each cell of a reduced-thickness fuel cell, and to perform highly accurate control of

electrical generation.

BRIEF DESCRIPTIONS OF THE DRAWINGS
[0015] The foregoing and further objects, features, and advantages of the invention
will become apparent from the following description of preferred embodiments with reference

to the accompanying drawings, wherein like numerals are used to represent like elements and

wherein:
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FIG. 1 shows an outér perspective view of a voltage detection connector according to the
first embodiment of the present invention;

FIG. 2 shows a front view of a voltage detection connector according to the first
embodiment of the present invention;

FIG. 3 shows a perspective view of the inner part of a voltage detection connector
according to the first embodiment of the present invention;

FIG. 4 shows an outer perspective view of a detection terminal in the first embodiment
of the present invention;

FIG. 5 shows an outer perspective view of a voltage detection connector with cables
connected according to the first embodiment of the present invention;

FIG. 6 shows an expanded outer perspective view of a part of a fuel cell according to the
first embodiment of the present invention;

FIG. 7 shows a perspective viéw of a fuel cell to which a voltage detection connector
according to the first embodiment of the present invention is attached;

FIG. 8 shows a front view of a fuel cell to which a voltage detection connector according
to the first embodiment of the present invention 1s attached;

FIG. 9 shows an outer perspective view of a voltage detection connector according 10 a
variation example of the first embodiment of the present invention;

FIG. 10 shows a front view of a fuel cell to which a voltage detection connector
according to a variation example of the first embodiment of the present invention is attached;

FIG. 11 shows an outer perspective view of a voltage detection connector according to
the related art;

FIG. 12 shows a perspective view indicating a fuel cell to which a voltage detection

connector according to the related art is attached; and
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FIG. 13 shows a front view indicating a fuel cell to which a voltage detection connector

according to the related art is attached.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0016] As shown in FIG. 1 and FIG. 2, a voltage detection connector 200 for a fuel
cell in the first embodiment of the present invention includes a resin connector case 30. FIG.
1 is a perspective view showing the voltage detection connector 200, and FIG. 2 is a front
view of the voltage detection connector 200 as seen from the front plane direction (the
direction of the arrow III in FIG. 1).

[0017] A lever-shaped locking member 34 having a protruding mating part 32 1s
provided at the right side of the upper front part of the connector case 30. The locking
member 34 is housed within a locking member housing 36 provided at the upper front part of
the connector case 30. Part of the\locking member 34 is fixed to the connector case 30 so that
the locking member 34 is impelled in the upward direction of the connector case 30 (direétion
of arrow II in FIG. 1). The locking member 34 is provided so that when this happens, with no
external force applied, the mating part 32 protrudes from the upper surface 38 of the N
connector case 30. The locking member 34 is also provided so that, when an external force is
applied in the direction of the lower surface of the connector case 30, the protruding mating
part 32 is housed within the lbcking part housing 36, so that the protruding‘mating part 32 1S
below the upper surface 38 of the connector case 30.

[0018] The structures of the locking member 34 and the locking member housing 36
are not limited to the above structures. It is sufficient if the foregoing structures enable the
reliable fixing of the voltage detection connector 200 to the fuel cell 300 when the voltage

detection connector 200 is attached to the fuel cell 300.
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[0019] A primary terminal housing 40, which houses the detection terminals at a
height substantially the same as the locking member 34, is provided at the left side of the .
upper left part of the connector case 30. Additionally, a secondary terminal housing 42 18
provided also at the right side of the lower front part of the connector case 30, below the
locking member 34. In this embodiment one primary terminal housing 40 is provided at the
left side of the upper front part of the connector case 30, and four secondary terminal housings
42 are provided at the right side of the lower bottom part of the connector case 30, lined up at
substantially the same height. The primary and secondary terminal housing parts 40, 42,
respectively, as shown iﬁ FIG. 2, are disposed at the same spacing interval as the stacking
pitch P of the cells in the fuel cell.

[0020] Spaces are providéd in each of the primary and secondary terminal housing
parts 40, 42, respectively, to enable the housing and attachment of detection terminals for the
purpose of bringing out electrical interconnects from the electrodes brought out from each cell
of the fuel cell. Each of the primary and secondary terminal housing parts 40, 42, respectively,
as shown in the perspective view of FIG. 3, has a detection terminal 50 attached thereto.

[0021] The detection terminal 50 is formed from a material with high electrical
conductivity, such as a metal. The terminal 50, as shown in FIG. 4, 1s formed by a wire
mounting part 52 for mounting voltage detection wire, is connected to an electrode connection
part 54 that is connected to an electrode of the fuel cell. The wiring mounting part 52 1s, tor
example, formed by a metél tubular part 52a and a connection part 52b. The outer covering of
an electrical cable is stripped away and an electrical cable 56 is inserted and crimped into the
tubular paﬁ 52a. The connection part 52b is electrically and structurally connected to the

tubular part 52a and the electrode connection part 54.

[0022] FIG. 5 shows the voltage detection connector 200 with detection terminals 50,

into which are crimped the electrical cables 56, attached to each of the terminal housing parts



CA 02636768 2008-07-09
WO 2007/085922 PCT/IB2007/000053:

40, 42. The cables 56 lead out from the front plane of the connector case 30 in this manner in
the voltage detection connector 200.

[0023] The electrode connection part 54 can be configured by two rectangular shaped
metal members 54a, 54b, that face one another at a prescribed spacing therebetween. The
spacing between the metal members 54a, 54b may be slightly smaller than the thickness of the
electrode of each cell of the fuel cell. This facilitates sandwiching of the fuel cell electrode
between the electrode connection part 54. The end parts of the metal members 54a, 54b may
be bent outward, so that the electrode may be easily inserted between the metal members S4a,
54b.

[0024] The structure of the detection terminal 50 is not limited to the foregoing, and it
is sufficient that it may be housed in the connector case 30 and capable of electrically
connecting the cable 56 to the electrode part of the fuel cell. For example, instead of the
tubular part 52a for crimping the cable 56, the structure can be such that the core of the cable
56 may be soldered.

[0025] A slit 44, provided at the rear of the connector case 30 (as shown in FIG. 1),
extends from the upper surface to the lower surface of each of the terminal housing parts 40,
42. Each slit 44 is formed at a position corresponding to the respective terminal housing parts
40, 42. The slits 44 are disposed so that the spacing between neighboring slits 44 is equal to
the stacking pitch P of the cells in the fuel cell. The slits 44 are provided so that, when a
detection terminal 50 is attached to the terminal housing parts 40, 42, at least a part of the
electrode connection part 54 of the detection terminal 50 protrudes into the slit 44. The
detection terminal 50, as shown in FIG. 3, has a gap, formed by two rectangular shaped metal
members 54a, 54b, which is along the opening direction of the slit 44.

[0026] As shown in FIG. 1 and FIG. 2, a part of the connector case 30 below the

terminal housing parts 40 is cut away at a surface 46 from the front surface to the rear surface
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of the connector case 30. Also, as shown in FIG. 2, the connector case 30 above the terminal
housing part 42 is cut away from the front surface to the rear surface of the connector case 30
at a surface 48, which is opposite the surface 46 in the case in which the connectors 200 are
lined in a row. Stated differently, the connector case 30 has a first side surface and a second
side sﬁrface opposite the first side surface. A first protruding part is formed on the first side
surface, and a second protruding part is formed on the second side surface. The second
protruding part is positioned below the first protruding part and protrudes in the direction
opposite to the direction in which the first protruding part protrudes. That 1s, the first
protruding part of one connecter case 30 and the second protruding part of a second connector
case 30 are combined, so that the surface 46 and the surface 48 mutually face one another,
enabling the two connector cases 30 to be lined up adjacently.

[0027] The embodiment is not limited to the structure in which one terminal housing
part 40 and detection terminal 50 are disposed at the upper level of the connector case 30, and
four terminal housing parts 42 and detection terminals 50 are disposed at the lower level of
the connector case 30. For example, the number of detection terminals 50 at the upper level
may be increased, and the numbei' of detection terminals 50 disposed at the lower level may
be increased or decreased. In this case, as noted above, at least a part below the surface 46 is
cut away, and at least a paﬁ above the surface 48 is cut away. In this manner, the surface 46
and the surface 48 are combined, enabling the two connector cases 30 to be lined up
adjacently.

[0028] In this manner, by protruding parts at the upper level and the lower level of
neighboring voltage detection connectors 200, it is possible to avoid interference between the
connector cases 30 when voltage detection connectors 200 are adjacently attached. In doing
this, by disposing an uéper-level terminal housing part 40 at the same height as the locking

member 34, it is possible to avoid interference between connector cases 30, while maintaining
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the same height of the voltage detection connector 200 as that of a connector according to the
related art. The height of the overall fuel cell system, therefore, can be made the same as in
the related art. This constitution is particularly effective in the case of a thin fuel cell.

[0029] As shown in FIG. 1 and FIG. 2, the lower surface of the connector case 30
includes a sliding groove 43 having a prescribed cross-sectional shape and extending from the
front surface to the rear surface, for the purpose of positioning when the voltage detection
connector 200 is attached to the fuel cell. In this embodiment, as shown in FIG. 2, the groove
43 is provided so that the spacing between neighboring grooves 43 1s equal to the stacking
pitch P of the cells of the fuel cell.

[0030)] FIG. 61s an expanded view of the region of the fuel cell 300 at which the |
voltage detection connector 200 is attached in this embodiment. In FIG. 6, part of the fuel
cell 300 is cut away in the stacking direction to clearly show the attachment part of the
voltage detection connector 200.

[0031] The fuel cell 300, as shown in FIG. 6, is formed by multiple stacked celis 60,
which are the unit of electrical generation. Each cell 60 has an electrolyte membrane, made
of an ion exchange membrane, which is sandwiched between an anode and a cathode, and :
further sandwiched outside by a pair of separators. The cells 60 are stacked so that the
spacing between neighboring cells 60 is equal to the pitch P. The separators 62 have passages
for supplying fuel gas, such as hydrogen gas and the like, and an oxidant gas, such as air, to
the anode and to the cathode. By supplying fuel gas and oxidant gas via these passages, a
chemical reaction occurs within the cell 60, and electricity is generated.

[0032] The attachment part of the voltage detection connector 200 is formed by
forming a support part 64 protruding in the shape of a visor at the upper surface edge of the
fuel cell 300. The support part 64 extends upward from the fuel cell 300 and is bent so that it

faces opposite the upper surface of the fuel cell 300. The support part 64 is made of, for

10
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example, resin that is part of the cell 60. The spacing between the upper surface of the fuel
cell 300 and the support part 64, that is, the inner spacing height, is made slightly larger than
the height between the upper surface and the lower surface of the connector case 30 of the
voltage detection connector 200. The protruding support part 64 has a center part 68 that is
thinner than other parts thereof. By this center part 68, a mating part 70 that protrudes
downwardly toward the upper surface of the fuel cell 300 is formed at the end of the support
part 64. The mating part 70 is provided at a position that is opposite the mating part 32
provided in the locking member 34 of the voltage detection connector 200 when the voltage
detection connector 200 is attached to the fuel cell 300.

[0033] An electrode part 66 protruding from the separator 62 is provided on the
attachment part of the voltage detection connector 200 with the fuel cell 300. The electrode
part 66 is provided so as to protrude into the space between the support part 64 protruding in a
visor shape and the upper surface of the fuel cell 300. Because the spacing between
neighboring cells 60 is the pitch P, spacing between neighboring electrode parts 66 1s equal to
the pitch P.

[0034] By making the support part 64 that includes the mating part 70 of resin and
making the electrode part 66 that protrudes therewithin of metal, it is possible to achieve an
improvement in structural strength over the related art, and to make the pitch P between cells
60 approximately one-half of the pitch in the related art.

[0033] - The structure of the mating part 70 provided in the fuel cell 300 is not limited
to the foregoing. The structure of the mating part 70 is sufficient if, by mating with the
mating part 32 of the locking member 34, the voltage detection connector 200 1s fixed to the
fuel cell 300. Forming the mating part 70 by extending the resin forming the cell 60 upwardly
above the fuel cell 300, however, it is advantageous from the standpoint of being able to

configure the mating part 70 extending in the stacking direction of the cells 60 by merely

11
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stacking the cells 60. Adopting a structure in which the voltage detection connector 200 is
inserted in the lateral direction into the space that is made by the support part 64 and extends
along the upper surface of the fuel cell 300 has the advantage that when the fuel cell 300 1s
subjecteci to water and the like, the visor-shaped support part 64 protects the connection parts
of the electrode parts 66, the detection terminals 50, and the cables 56.

[0036] A guide part 63 is provided in the fuel cell 300 so that it is opposite a sliding
eroove 43 provided in the voltage detection connector 200. The guide part 63 can be formed
from a protrusion having a cross-sectional shape that fits the cross-sectional shape of the
groove 43 that extends along a direction that is perpendicular to the stacking direction on the
“upper surface of the resin of an electrolyte membrane. Because the cells 60 are stacked with a
pitch P, the guide parts 63 are also arranged in a row with the pitch P.

[(;037] FIG. 7 is a perspective view of a fuel cell 300 with the voltage detection
connector 200 connected thereto. In FIG. 7, in order to show clearly the connection condition
of the voltage detection connector 200, part of the fuel cell 300 is cut away in the stacking
direction.

[0038] When attaching the voltage detection connector 200, the groove 43 provided
on the lower surface of the connector case 30 is aligned with the guide part 63 provided on the
upper surface of the fuel cell 300, and the voltége detection connector 200 is inserted between
the support part 64 of the fuel cell 300 and the upper surface of the fuel cell 300, so as to slide
the groove 43 relative to the guide part 63. When this is done, the voltage detection connector
200 is attached so that the electrode part 66 of the fuel cell 300 passes through the slit 44 of
the voltage detection connector 200. The voltage detection connector 200 is inserted so that
the mating part 32 of the locking member 34 of the voltage detection connector 200 mates
with the mating part 70 of the fuel cell 300. By doing this, it is possible to attach the voltage

detection connector 200 reliably to the fuel cell 300. By pressing the end part of the locking

12



CA 02636768 2008-07-09
WO 2007/085922 PCT/IB2007/000053:

member 34 downward, it is possible to release the mating between the mating part 32 and the
mating part 70, enabling removal of the voltage detection connector 200 from the fuel cell
300.

[0039] By using the guide part 63 in this manner, it is possible to easily attach the
voltage detection connector 200 so that the electrode parts 66 are sandwiched between the
metal members 54a, 54b of each of the detection terminals 50. By providing a guide part 63
that .is lonéer than the length of the support part 64 in the protruding direction, it becomes
possible to fit and position together the guide part 63 and the groove 43 before Inserting the
voltage detection connector 200 into the space formed by the support part 64, and possible to
perform more effective guiding at the time of attachment.

[0040] When attaching another voltage detection connector 200 in a neighboring
position relative to an already attached voltage detection connector 200, by fitting the groove
43 of the ;nother voltage detection connector 200 to the guide part 63 at the side of the
already-connected voltage detection connector 200, it is'possible to prevent an offset in the
attachment position.

.[0041] FIG. 8 is a front view of the case in which a plurality of voltage detection
connectors 200 are lined in a row and connected to a fuel cell 300. In FIG. 8, part of the fuel
cell 300 is cut away in the stacking direction to clearly show the attachment part of the
voltage detection connector 200.

[0042] As shown in FIG. 8, the voltage detection connectors 200 are connected to the
fuel cell 300 so that they are adjacent to each other in a row. As shown in FIG. 1 and FIG. 2,
the connector case 30 is shaped so that the part below the surface 46 is cut.away and the part
above the surface 48 is cut away. That is, in addition to providing at least one terminal

housing part 42 at the lower level, the width of the locking member 34 provided on the upper

level is made narrower than the lower level provided with the terminal housing part 42, and at

13
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least one terminal housing part 40 is provided having a height that 1s substantially the same as
the locking member 34. By doing this, a protruding part extending toward one side of the
upper level of the voltage detection connector 200 and a protruding part extending toward the
other side of the lower level are provided. In this manner, attachment 1s possible of
neighboring voltage detection connectors 200 so that there is mutual mating between a
protruding part on one side of the upper level of one with the protruding part on the other side
of the lower level of the other.

[0043] If a cable is lead out vertically from the upper surface of the fuel cell 300, there
s the need to bend the cable 56 in a direction along the upper surface of the fuel cell 300, and
a load is placed on the cable 56, leading to the problem of the cable 56 being easily damaged.
In the voltage detection connector 200 according to this embodiment, a cable for voltage
detection is lead out from the front surface of the voltage detection connector 200, so that it 1s
possible to wire the cable 56 in the direction along the upper surface of the fuel cell 300
without bending the cable 56. By doing this, it is possible to prevent damage to the cable 56.

[0044] Although this embodiment has a groove 43 and a guide part 63 provided with
the same pitch as the stacking pitch P of the fuel cell 300, the embodiment is not limited to
this. For example, the groove 43 and the guide part 63 may be disposed with a pitch that 1s
larger than the stacking pitch P, to prevent the voltage detection connector 200 from being
attached with an offset of just the pitch P. Also, the guide part 63 may be provided on the
lower surface of the connector case 30 of the voltage detection connector 200 and the groove
43 may be provided on the upper surface of the tuel cell 300.

[0045] The connector case 30 and the fuel cell 300 are not limited to the shape of the
embodiment described above. For example, a connector case may have a rectangular cross-
section without a first protruding part or second protruding part, €.g., connector ¢ase 10

shown in FIG. 11, and a fuel cell may be shaped to fit to the shape of such a rectangular
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connector case. The groove 43 may be provided on the lower surface of such a rectangular

connector case, and the guide part 63 can be provided on an attachment part of such a fuel cell.
[0046] FIG. 9 and FIG. 10 show an alternative embodiment of a voltage detection

connector 202 for a fuel cell in accordance with the present invention. FIG. 9 is a perspective

view of the voltage detection connector 202, and FIG. 10 is a front view of the voltage

detection connector 202 as seen from the front plane direction (the direction of the arrow IV

in FIG. 9). Elements that are the same as the foregoing embodiment are assigned the same
reference numerals and are not described herein.

[0047] In this variation example, a guide part 47 and a groove 49 are provided,
respectively, on a surface 46, which is the lower surface of the first protruding part and a
surface 48, which is the upper surface of the second protruding part. The guide part 47 and
the groove 49 are formed so as to extend from the front surface to the rear surface of the
connector case 30, along the attachment direction of the connector case 30, which in this case
s the forward direction of the connector case 30. The guide part 47 and the groove 49 are
formed so that, if the voltage detection connector 202 is properly attached to the fuel cell 300,
they are at opposing positions in a region 1n which the surface 46 and the surface 48 ot
neighboring voltage detection connectors 202 overlap.

[0048] When the voltage detection connector 202 is attached, it is inserted into the
space between the support part 64 of the tuel cell 300 and the upper surface of the fuel cell
300. When this is done, the voltage detection connector 202 is attached so that the electrode
66 of the fuel cell 300 passes through the slit 44 of the voltage detection connector 202. The
voltage detection connector 202 is inserted so that the mating part 32 of the locking member
34 of the voltage detection connector 202 mates with the mating part 70 of the fuel cell 300.

[0049] When attaching a voltage detection connector 202 in a neighboring position

relative to an already attached voltage detection connector 202, the guide part 47 provided on
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the surface 46 of the voltage detection connector 202 is aligned with the groove 49 formed on
surface 48 of .the already-attached voltage detection connector 202, and the voltage detection
connector 202 1s insérted between the support part 64 of the fuel cell 300 and the upper
surféce of the fuel cell 300, so th\at the guide part 47 and tﬁe groove 49 are caused to slide.

[0050] By using the guide part 47 and the groove 49 1n this manner, 1t 1s possible to
pre\?ent offset of the attachment position of the voltage detection connector 202, and possible
to easily sandwibh the electrode part 66 between the metal members 54a, 54b of each
detection terminal 50,

[0051] If the groove 49 is provided 1n the lower surfﬁce of the surface 46 of the
connector case 30 and the guide part 47 is provided in the upper surface of the surface 48, 1t is
not necessary to provide the groove 43 or the guide part 63 on the upper surface ot the fuel

cell 300,
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What 1s claimed 1s:
1. A voltage detection connector for a fuel cell comprising:

at least one detection terminal connectable to an electrode provided on the fuel cell
formed by the stacking of multiple cells; and

a connector case having either a channel-shaped groove or a protruding guide for mating
with and for sliding with a protruding guide or channel-shaped groove provided on the fuel
cell when the connector 1s attached to the fuel cell, and

the channel-shaped groove or protruding guide is provided on the connector case so as to

extend in the insertion direction when the connector is attached to the fuel cell.

2. The voltage detection connector for a fuel cell according to claim 1,
wherein the channel-shaped groove or protruding guide of the connector case is provided

at a pitch equal to a stacking pitch of the cells.

3. A voltage detection connector for a fuel cell comprising:

a connector case having a first side surface and a second side surface opposite the first
side surface, wherein a first protruding part is formed on the first side surface, and a second
protruding part is formed in the second side surface and the second protruding part 1S
positioned below the first protruding part and protrudes in the direction opposite to the

direction in which the first protruding part protrudes, and a protruding guide or channel-
shaped groove on the lower surface of the first protruding part, a channel-shaped groove on
the upper surface of the second protruding part when a protruding guide is provided on the

lower surface of the first protruding part, and a protruding guide on the upper surface of the
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second protruding part when a channel-shaped groove is provided on the lower surface of the
first protruding part and
a detection terminal provided on the first protruding part and connectable to an electrode

provided on the fuel cell formed by the stacking of multiple cells.

4. The voltage detection connector according to claim 3,
wherein the channel-shaped groove or protruding guide provided on the connector case

extends in the insertion direction when the connector 1s attached to the fuel cell.

5. A fuel cell comprising:

a channel-shaped groove or a protruding guide for mating with, and for sliding with a
protruding guide or channel-shaped groove provided on a connector when the connector for
detecting the voltage of cells contained in a fuel cell formed by the stacking of multiple cells
1s attached to the fuel cell, and

the channel-shaped groove or protruding guide provided on the fuel cell extends in the

insertion direction when the connector is attached.

6. The fuel cell adapted for the voltage detection connector according to claim 5,

wherein the channel-shaped groove or protruding guide provided on the fuel cell 1s

provided at a pitch equal to a stacking pitch of the cells.

18
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7.  The fuel cell according to claim 5, wherein

metal members of each of detection terminals of the voltage detection connector contact
with an electrode that is provided on the fuel cell, and set ahead of the voltage detection
connector moving direction, by either the channel-shaped groove or the protruding guide
being mated with and being sliding with a protruding guide or channel-shaped groove

provided in the voltage detection connector.

8. The fuel cell according to claim 5 or 7, further comprising

an attachment part of the voltage detection connector formed by a support part made of

resin, and protruding in the shape of a visor at the upper surface edge of the fuel cell.
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