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1

ELECTRICAL CONNECTOR FOR
ELECTRICAL CONNECTION BETWEEN
NEIGHBORING CONNECTORS

Matter enclosed in heavy brackets | ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

CROSS-REFERENCE TO RELATED
APPLICATIONS

This patent application 1s based upon and claims the

benelit of prionty of Japanese Patent Application No. 2010-
082790 filed on Mar. 31, 2010 and Japanese Patent Appli-

cation No. 2010-262942 filed on Nov. 25, 2010, the entire
contents of which are incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention The present invention generally
relates to connectors.

2. Description of the Related Art

Connectors provided in each module of plural-module
type apparatuses, where the connectors are electrically con-
nected to each other, have been conventionally suggested.
See, for example, Japanese Patent Application Laid-Open
Publication No. 2006-330805).

In the meantime, 1n a related art connector, electrical
connection between neighboring connectors 1s made via a
socket. Theretore, since a direction 1n which the connector
1s connected to a board and a direction in which the
connectors are connected to each other are diflerent from
cach other, 1t 1s not easy to arrange the connectors. In
particular, n a case where the direction in which the
connector 1s connected to a board and the direction 1n which
the connectors are connected to each other are different at

approximately 90 degrees, 1t 1s especially not easy to arrange
the connectors.

SUMMARY OF THE INVENTION

Accordingly, embodiments of the present invention may
provide a novel and usetul connector solving one or more of
the problems discussed above.

More specifically, the embodiments of the present inven-
tion may provide a connector which can be easily provided
at a board, the connector having a structure whereby plural
connectors can be easily connected to each other.

Another aspect of the embodiments of the present inven-
tion may be to provide a connector for a first wiring board
ol a first module type apparatus and a second wiring board
ol a second module type apparatus, the connector providing
clectrical connection between the first wiring board of the
first module type apparatus and the second wiring board of
the second module type apparatus when the first module
type apparatus and the second module type apparatus are
engaged with each other, the connector imncluding:

a housing, the housing including

a plurality of first grooves,

a plurality of second grooves, the second grooves being

formed in the same direction as a longitudinal direction
of the first grooves,
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2

a first contact surface which comes 1n contact with
another connector neighboring an end part side of the

first grooves, and

a second contact surface which comes 1n contact with
another connector neighboring an end part side of the
second grooves;

a first terminal received in the first groove, the first
terminal being bent between a first end and a second end, the
first terminal including

a projecting part, the projecting part being situated at the

first end side, the projecting part being configured to
project from the first contact surface of the housing, and

a plate spring where the second end 1s connected to a

wiring of the board; and
a second terminal received in the second groove, the
second terminal being bent between a first end and a second
end, the first end being provided 1n the vicinity of the second
contact surface of the housing, the second end being con-
nected to the wiring of the board.
Other aspect of the embodiments of the present invention
may be to provide a connector adaptor provided at the first
contact surface side or the second contact surface side of the
housing of the connector as claimed 1n claim 1, the connec-
tor adaptor comprising:
a housing body, the housing body, including
a plurality of grooves,
a side contact surface which comes in contact with the
connector neighboring a first end part of the grooves,

another side contact surface which comes in contact with
the connector neighboring a second end part of the
grooves; and

a terminal received in the groove, which terminal comes
in contact with the first terminal or the second terminal of the
connector at the side contact surface or the other side contact
surface of the housing body.

According to the embodiments of the present invention, 1t
1s possible to provide a connector which can be easily
provided at a board, the connector having a structure
whereby plural connectors can be easily connected to each
other.

Additional objects and advantages of the embodiments
are set forth 1n part 1n the description which follows, and 1n
part will become obvious from the description, or may be
learned by practice of the invention. The object and advan-
tages of the invention will be realized and attained by means
of the elements and combinations particularly pointed out 1n
the appended claims. It 1s to be understood that both the
foregoing general description and the following detailed
description are exemplary and explanatory and are not
restrictive of the mvention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1(A)-1(D) are views showing a connector of a first
embodiment of the present invention;

FIGS. 2(A)-2(C) are views of the connector of the first
embodiment of the present invention where FIG. 2(A) 1s a
partial and expanded perspective view showing an upper
surface side of a connector 100; FIG. 2(B) 1s a partial and
expanded perspective view showing a bottom surface side of
the connector 100; and FIG. 2(C) 1s an expanded side view
showing a first terminal 120 and a second terminal 130;

FIGS. 3(A)-3(C) are views showing an arrangement state
of the connectors 100;

FIGS. 4(A) and 4(B) are views for explaining an arrange-
ment method of a module type apparatus 160 including the
connector 100; and
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FIGS. 5(A) and 5(B) are views of a connector 200, where
FIG. 5(A) 1s a partial and expanded perspective view of the
connector 200; and FIG. 5(B) 1s an expanded side view

showing the first terminal 120 and the second terminal 130).
FIGS. 6(A)-6(D) are views of a connector adaptor 300 of
a third embodiment of the present invention where FIG.
6(A) 1s a perspective view showing an upper surface side of
the connector adaptor 300; FIG. 6(B) 1s a perspective view
showing a bottom surface side of the connector adaptor 300;
FIG. 6(C) 1s a front view of the connector adaptor 300; and
FIG. 6(D) 1s a side view of the connector adaptor 300;
FIG. 7(A) 1s a partial and expanded perspective view
showing an upper surface side of the connector adaptor 300;
FIG. 7(B) 1s a partial and expanded perspective view show-
ing a bottom surface side of the connector adaptor 300; and
FIG. 7(C) 1s an expanded side view showing terminals 320;
FIG. 8 1s a front view showing a state where the connector
adaptor 300 1s provided between a connector 100A and a
connector 100B8;
FIG. 9 1s a partial and expanded perspective view of the
connector adaptor 300 shown 1n FIG. 8.

DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMENTS

L1l

A description 1s given below, with reference to the FIG.
1(A) through FIG. 5(B) of embodiments of the present
invention.

First Embodiment

FIGS. 1(A)-1(D) are views showing a connector 100 of a
first embodiment of the present invention. More specifically,
FIG. 1(A) 1s a perspective view showing an upper suriace
side of the connector 100. FIG. 1(B) 1s a perspective view
showing a bottom surface side of the connector 100. FIG.
1(C) 1s a front surface view of the connector 100. FIG. 1(D)
1s a side surface view of the connector 100. FIGS. 2(A)-2(C)
are other views of the connector 100 of the first embodiment
of the present invention. More specifically, FIG. 2(A) 1s a
partial and expanded perspective view showing the upper
surface side of the connector 100. FIG. 2(B) 1s a partial and
expanded perspective view showing the bottom surface side
of the connector 100. FIG. 2(C) 1s an expanded side view
showing a first terminal 120 and a second terminal 130.

The connector 100 of the first embodiment of the present
invention mcludes a housing 110, plural of the first terminals
120, plural of the second terminals 130, and fixing members
140.

The housing 110 1s, for example, formed by integrally
molding with an insulation material such as resin. The
housing 110 includes plural first grooves 111, plural second
grooves 112, and a guide groove 113.

The first grooves 111 are formed in parallel with each
other. Similarly, the second grooves 112 are formed 1n
parallel with each other.

Longitudinal directions (vertical directions 1n FIG. 1(C)
and FIG. 2(A)) of the first grooves 111 are the same as
longitudinal directions (vertical directions 1 FIG. 1(C) and
FIG. 2(A)) of the second grooves 112. The number of the
first grooves 111 1s the same as that of the second grooves
112. As shown 1n FIG. 2(A), the first grooves 111 are formed
at an upper side of a position where a board 150 1s held, and
the second grooves 112 are formed at a lower side of the
position where the board 150 1s held.

The guide groove 113 1s formed, 1n a direction perpen-
dicular to the longitudinal directions of the first grooves 111
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4

and the second grooves 112, between an area where the first
grooves 111 are provided and an area where the second
grooves 112 are provided. The gmide groove 113 1s config-
ured to guide the board 150 (not shown 1n FIG. 1(A)) nside
so as to hold the board 150. A width of the guide groove 113
(a distance 1n a vertical direction 1 FIG. 1(C)) 1s set so as
to correspond to a thickness of the board 150 (not shown 1n
FIG. 1(A)).

Plural of the connectors 100, each of which includes the
above-discussed housing 110, are arranged so that the con-
nectors 100 may be stacked on each other. An upper surface
114 and a bottom surface 115 of the housing 110 are
respectively a first contact surface and a second contact
surface which may come 1n contact with another connector
100 (not shown 1n FIG. 1(A)).

The first terminals 120 are fitted 1nto i1nsides of the first
groves 111. In the example shown 1in FIG. 1(C), twenty-three
(23) of the first terminals 120 are provided.

The second terminals 130 are fitted into insides of the
second groves 112. In the example shown 1 FIG. 1(C),
twenty-three (23) of the second terminals 130 are provided.

The first terminals 120 and the second terminals 130 are
connected to wiring of the board 150 (not shown 1n FIG.
1(A)) guided by the guide groove 113. When plural of the
connectors 100 are arranged so as to be stacked, the first
terminals 120 are connected to the second terminals 130 of
the connector 100 situated above, and the second terminals
130 are connected to the first terminals 120 of the connector
100 situated below.

Because of this, as shown 1n FIG. 1(D), the first terminals
120 project a little from (a short distance above) the upper
surface 114 of the housing 110.

The fixing members 140 are configured to fix the board
150 (not shown in FIG. 1(A)) by pressing an upper surface
of the board 150 (not shown 1n FIG. 1(A)) gmded by the
guide groove 113 1n a thickness direction. The fixing mem-
bers 140 are positioned so as to press the upper surface of the
board 150 (not shown 1n FIG. 1(A)) 1n the thickness direc-
tion, relative to the position of the guide groove 113.

Four of the first terminals 120 among twenty-three of the
first terminals 120 and four of the second terminals 130
among twenty-three of the second terminals 130 are shown
in FIG. 2(A) and FIG. 2(B). In FIG. 2(A), the board 150 1s
inserted 1n the guide groove 113 of the connector 100. In the
state where the board 150 1s inserted 1n the guide groove 113,
the board 150 1s fixed by the fixing members 140. The board
150 shown 1 FIG. 2(A) 1s a portion of a board such as a PCB
(Printed Circuit Board).

In the following, a connecting relationship 1n the state
where the board 150 1s inserted 1n the guide groove 113 of
the connector 100 1s discussed.

The first terminal 120 includes a lead 121 positioned at the
upper surface 114 side of the housing 110 and a lead 122 for
connection to an upper surtace of the board 150. The lead
121 and the lead 122 are formed one at each end of the first
terminal 120 and are parts of the first terminal 120. The lead
121 projects a little from the upper surface 114 of the
housing 110. The lead 122 comes 1n contact with a pad 151
formed on the upper surface of the board 150.

The second terminal 130 includes a lead 131 positioned at
the bottom surface 115 side of the housing 110 and a lead
132 for connection to a rear surface of the board 150. The
lead 131 and the lead 132 are formed one at each end of the
second terminal 130 and are parts of the second terminal
130. The lead 131 1s provided in a position being oflset
(recessed) a little from the bottom surface 115 of the housing
110. The lead 132 comes 1n contact with a pad 152 formed
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on the rear surface of the board 150. The pad 151 and the pad
152 are connected to each other by a via plug (not shown 1n
FIG. 2(C)). This structure 1s applied to all of pairs of the pads
151 and the pads 152 connected to the first terminal 120 and
the second terminal 130.

An amount of offset (measurements 1n a height direction)
of the lead 131 from the bottom surface 115 1s smaller than
a projecting amount (measurements 1n a height direction) of
the lead 121 from the upper surface.

The lead 122 and the pad 151 are connected to each other
by, for example, solder and the lead 132 and the pad 152 are
connected to each other by, for example, solder.

Thus, the connector 100 can be easily fixed by inserting
the board 150 into the guide groove 113. In addition,
clectrical connections between the pads 151 of the board 150
and the first terminals 120 and electrical connections
between the pads 152 and the second terminals 130 can be
casily made.

With thus structure, compared to a conventional case
where an electrical connection 1s made between the board
and the connector by using the socket, connection can be
casily made.

FIG. 2(C) shows a state where the first terminal 120 and
the second terminal 130 are fitted 1nto the first groove 111
and the second groove 112.

The first terminal 120 1s a plate spring member bent
between the lead 121 situated at one end and the lead 122 at
another end. Because of this structure, when the lead 121 1s
pressed from an upper side, the plate spring member 1s bent
(deflected). A spring constant of the first terminal 120 1s set
such that even 1f the first terminal 120 1s pressed from an
upper side of the housing 110 so as to be bent, the lead 121
projects relative to the upper surface 114 of the housing 100
and the projecting amount (measurements in the height
direction) of the lead 121 1s greater than the amount of offset
(measurements 1n a height direction) of the lead 131 from
the bottom surface 115. As a result of this, when the
connectors 100 are stacked, connection between the lead
131 of the upper side connector 100 and the lead 121 of the
lower side connector 100 can be made. The second terminal
130 has a substantially L-shaped configuration.

Next, a state where plural connectors 100 are arranged 1s
discussed with reference to FIGS. 3(A)-3(C).

FIGS. 3(A)-3(C) are views showing an arrangement state
of the connectors 100. More specifically, FIG. 3(A) 1s a side
surface view. FIG. 3(B) 1s a perspective view ol an upper
side. FI1G. 3(C) 1s a view showing a state shown 1n FI1G. 3(A)
of the first terminal 120 and the second terminal 130.

As shown 1n FIG. 3(A), two connectors 100A and 100B
are provided at boards 150A and 150E of module type
apparatuses 160A and 160B. Heights of the connectors
100A and 100b and the module type apparatuses 160A and
160B are equal to each other. The connectors 100A and
100B shown 1n FIGS. 3(A)-3(C) are the same as the con-
nector 100 shown in FIG. 1{A)-FIG. 2(C).

The module type apparatuses 160A and 160B may be, for
example, communication devices or information processing
apparatuses, and have housings 161. The module type appa-
ratuses 160A and 1608 shown 1n FIG. 3(A) are connected to
cach other by a connecting part formed 1n the housing 161.

In the connector 100A, the board 150A i1s 1nserted 1n the
guide groove 113 and fixed by the fixing member 140. In the
connector 1008, the board 150B 1s inserted in the guide
groove 113 and fixed by the fixing member 140.

FIG. 3(B) 1s a perspective view of the connectors 100A
and 100b arranged with the boards 150A and 150B in the

state shown 1n FIG. 3(A).
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Furthermore, as shown 1 FIG. 3(C), 1n the second ter-
minal 130A of the connector 100A and 1n the first terminal
120E of the connector 100B in the state shown 1n FIG. 3(A),
the lead 131 of the second terminal 130A of the connector
100A comes in contact with the lead 121 of the first terminal
120B of the connector 100B. This structure 1s also applied
to a case where other connectors 100 (not shown in FIG.
3(A)) are provided on/under the connector 100A/100B.

The first terminals 120A and 120E are plate spring
members which project relative to the upper surtace 114 of
the housing 110. Therefore, when the connector 100A and
the connector 100E are arranged where the bottom surface
113 of the housing 110 of the connector 100A and the upper
surface 114 of the housing 110 of the connector 100B come
in contact with each other, the first terminal 120B of the
connector 110 1s bent such that the plate spring member 1s
compressed. As a result of this, the lead 121 of the first
terminal 120B and the lead 131 of the second terminal 130A
of the connector 100A are adhered to each other.

With this structure, electrical connection between the
second terminal 130A of the connector 100A and the first
terminal 120A of the connector 100B can be made. This 1s
applied to all the twenty-three pairs of the first terminal 120
and the second terminal 130 shown in FIG. 1(A) and FIG.
1(B).

As shown 1n FIG. 3(A) through FIG. 3(C), the connector
100A and the connector 100B are stacked so that electrical
connection 1s made. For example, each of the twenty-three
pairs of the first terminal 120A and the second terminal
130A 1included i the connector 100A 1s connected to a
signal line, an electric power source line, or a ground line of
the board 150A. In addition, each of the twenty-three pairs
of the first terminal 120B and the second terminal 130B
included 1n the connector 100B 1s connected to a signal line,
an electric power source line, or a ground line of the board
150B. By connecting the second terminal 130A and the first
terminal 120B to each other for every corresponding line
(either the single line, the electric power source line, or the
ground line), 1t 1s possible to vertically connect the single
lines, the electric power source lines, or the ground lines of
plural of the module type apparatuses 160.

Next, arrangement of the module type apparatus 160
including the connector 100 1s discussed with reference to
FIGS. 4(A)-4(B). FIG. 4(A) 1s a view showing a connecting
structure of the module type apparatus 160. FIG. 4(B) 1s a
side surface view showing an arrangement method of the
module type apparatus 160 including the connector 100.

As shown 1n FIG. 4(A) and FIG. 4(B), the module type
apparatus 160A and the module type apparatus 160B 1nclude
the housing 161 A and the housing 161B, respectively. The
board 150A and the board 150B are held mside the housing
161 A and the housing 161B, respectively. A part of the board
150 A and a part of the board 150B (indicated by a solid line
in FIG. 4(B)) project relative to the housing 161 A and the
housing 161B. In other words, a part of the board 150A and
a part of the board 150B (indicated by a dashed line in FIG.
4(B)) are positioned 1nside the housing 161 A and the hous-
ing 161B8.

A guide rail 162A 1s provided at an upper surface side of
the housing 161 A and a groove 163 A 1s provided at a bottom
surface side of the housing 161A. A gwmde rail 162B 1s
provided at an upper surface side of the housing 161B and
a groove 163B 1s provided at a bottom surface side of the
housing 161B. The guide rail 162B and the groove 163 A are
configured to be engaged with each other. Furthermore, the
guide rail 162A of the module type apparatus 160A 1is
configured to be engaged with the groove 163 of the module
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type apparatus 160 situated above (not shown). The groove
163B is configured to be engaged with the guide rail 162 of

the module type apparatus 160 situated below (not shown).

Because of this, as shown in FIG. 4(B), height H1 of the
connector 100A 1s set to be equal to height H2 of housing
161A, and height H1 of the connector 100E 1s set to be equal
to height H2 of housing 161B. By sliding the module type
apparatus 160E relative to the module type apparatus 160A
from a right side to a left side 1n FIG. 4(B) while the guide
rail 162B 1s fitted into the groove 163A, the module type
apparatus 160A and the module type apparatus 160B are
engaged with each other and the connector 100A and the
connector 100E are connected to each other as shown 1n
FIG. 3(B).

The first terminal 120B of the connector 100B provided at

the board 150B of the module type apparatus 160B comes in
contact with the second terminal 130A of the connector
100A provided at the board 150A of the module type
apparatus 160A. Therefore, by connecting the module type
apparatus 160B to the module type apparatus 160A, it 1s
possible to easily secure the electrical connection between
the connector 100A and the connector 100B.

In the related art connector, the electrical connection 1s
secure by engaging contacts of the connectors with each
other in the height direction of the connector (the height H1
direction shown in FIG. 4(B)). However, 1n this embodi-
ment, when the module type apparatuses 160 are slid so as
be connected to each other, the electrical connection of the
connectors 100 can be secured. Therefore, 1t 15 extremely
casy to make connection between the connectors 100.

Thus, according to the connector 100 of the first embodi-
ment, the board 150 can be easily fixed by simply inserting,
the board 150 into the guide groove 113 and electrical
connection of the pads 151 and 152 of the board 150 and the
first terminal 120 and the second terminal 130 can be easily
secured.

Furthermore, 1n a state where the connector 100 1s
arranged at the module type apparatus 160, when the module
type apparatuses 160 are connected to each other, electrical
connection between the connectors 100 connected to the
module type apparatuses 160 can be easily secured.

In the above-discussed embodiment, a structure where the
housing 161 A and the housing 161B include the gumide rail
162A and the groove 163 A and the guide rail 162B and the
groove 163B 1s explained. However, a structure whereby the
housing 161A and the housing 161B are slid so as to be
engaged with each other 1s not limited to the guide rail 162A

and the groove 163 A and the guide rail 162E and the groove
163B.

Second Embodiment

A connector 200 of a second embodiment of the present
invention 1s different from the connector 100 of the first
embodiment 1n that a lead of the second terminal at the board
side 1s connected to the upper surface side of the board 150
in the connector 200. In the connector 200 of the second
embodiment, parts that are the same as the parts of the
connector 100 of the first embodiment are given the same
reference numerals, and explanation thereof 1s omitted. In
the following explanation, diflerent parts from the connector
100 of the first embodiment are mainly discussed.

FIG. 5(A) 1s a partial and expanded perspective view of
the connector 200. FIG. 5(B) 1s an expanded side view
showing the first terminal 120 and a second terminal 230.

The connector 200 of the second embodiment 1s different
from the connector 100 of the first embodiment 1n that a
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structure of the second terminal 230 1s difterent. The entire
view ol the connector 200 1s substantially the same as the

connector 100 of the first embodiment.

As shown 1n FIGS. 5(A) and 5(B), the second terminal
230 has a structure where a lead 232 connected to the board
150 1s connected to the pad 152 provided on an upper
surface of the board 150. Another lead 231 of the second
terminal 230 1s provided at the rear surface 115 side of the
housing 110. The lead 231 is connected to the pad 152 by
solder or the like.

As shown 1 FIG. 5(B), 1n the connector 200, the second
terminal 230 which 1s an L-shaped type terminal, has two
ends where the leads 231 and 232 are respectively formed.

Thus, by mserting the connector 200 where the lead 232
ol the second terminal 230 1s connected to the same surface
relative to the board 150 as the lead 122 of the first terminal
120, as well as the connector 100 of the first embodiment,
into the guide groove 113, the connector 200 can be easily
fixed and electrical connection between the pads 151 and
152 of the board 150 and the first terminal 120 and the
second terminal 230 can be easily secured.

Furthermore, where the connector 200 1s arranged at the
module type apparatus 160, when the module type appara-
tuses 160 are connected to each other, electrical connection
between the connectors 200 connected to the module type
apparatuses 160 can be easily secured.

Third Embodiment

A connector adaptor 300 of a third embodiment of the
present invention 1s used for being inserted between a
connector 100A and a connector 100B 1n a case where, as
shown 1 FIG. 3(B), the connector 100A and the connector
100B are stacked.

In the following explanation, the connector 100 of the first
embodiment or the connector 100A and the connector 1008
are referred to.

In a case where two connectors are distinguished from
each other, the connectors are indicated as the connector
100A and the connector 100B. In a case where 1t 1s not
necessary to distinguish two connectors from each other and
the connectors of the first embodiment are referred to, the
connectors are indicated as the connectors 100.

FIGS. 6(A)-6(D) are views ol the connector adaptor 300
of the third embodiment of the present invention where FIG.
6(A) 1s a perspective view showing an upper surface side of
the connector adaptor 300; FIG. 6(B) 1s a perspective view
showing a bottom surface side of the connector adaptor 300;
FIG. 6(C) 1s a front view of the connector adaptor 300; and
FIG. 6(D) 1s a side view of the connector adaptor 300.

The connector adaptor 300 of the third embodiment
includes a housing body 310, terminals 320, connecting
parts 330, and connecting parts 340.

The housing body 310 1s made by integral molding with
an nsulation material such as resin. Plural grooves 311 are
formed 1n the housing body 310. Each of the grooves 311 is
configured to receive one of the terminals 320. In an
example shown 1n FIG. 6(C), twenty-three (23) terminals
320 and twenty-three (23) grooves 311 are provided. The
grooves 311 are formed 1n parallel with each other.

In a case where the connector 100A and the connector
100B are stacked as shown in FIG. 3(B) of the first embodi-
ment, the housing body 310 1s mserted between the connec-
tor 100A and the connector 100B.

An upper surface 314 of the housing body 310 1s config-
ured to come 1n contact with the connector 100A. A bottom
surface 315 of the housing body 310 1s configured to come
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in contact with the connector 100B. More specifically, the
upper surface 314 1s a side contact surface which comes in
contact with the bottom surface 115 of the connector 100 at
a first side (upper end side) of the rectangular-shaped
housing body 310. The bottom surface 315 1s another side
contact surface which comes in contact with the upper
surface 114 of the connector 100 at a second side (lower end
side) of the rectangular-shaped housing body 310.

The terminals 320 are fitted into insides of the grooves

311. In the example shown in FIG. 6(C), twenty-three (23)
of the terminals 320 are provided.

The terminal 320 includes a lead 321 positioned at the
upper end of the terminal 320 and a lead 322 positioned at
the lower end of the terminal 320. When the connector
adaptor 300 of the third embodiment 1s 1nserted between the
connector 100A and the connector 100B of the first embodi-
ment, the lead 321 comes 1n contact with the lead 131 of the
connector 100 positioned at an upper side of the connector
adaptor 300. Similarly, when the connector adaptor 300 of
the third embodiment 1s inserted between the connector
100A and the connector 100B of the first embodiment, the

lead 322 comes 1n contact with the lead 121 of the connector
100B positioned at a lower side of the connector adaptor
300.

As shown 1n FIG. 6(D), as well as the lead 121 of the
connector 100 of the first embodiment, the lead 321 projects
a little from the upper surtace 314 of the housing body 310.
The lead 322 1s positioned a little toward the upper surface
314 side from the bottom surface 315 of the housing body
310.

The connecting parts 330 are portions projecting from
upper parts of both side walls of the housing body 310 so as
to be connected to the connector 100A positioned at an upper
side of the connector adaptor 300. Screw holes 331 are
formed 1n the connecting parts 330.

The connecting parts 340 are portions projecting from
lower parts of the both side walls of the housing body 310
so as to be connected to the connector 100B positioned at a
lower side of the connector adaptor 300. Screw holes 341 are
formed 1n the connecting parts 340.

FIG. 7(A) 1s a partial and expanded perspective view
showing an upper surface side of the connector adaptor 300;
FIG. 7(B) 1s a partial and expanded perspective view show-
ing a bottom surface side of the connector adaptor 300; and

FIG. 7(C) 1s an expanded side view showing the terminal
320.

The connector adaptor shown 1n FIG. 7(A) and FIG. 7(B)
corresponds to four terminals 320 among the twenty-three
(23) terminals 320 shown 1n FIG. 6(C).

As shown i FIG. 7(A), the leads 321 project a little
relative to the upper surface 314 of the housing body 310. In
addition, as shown 1n FIG. 7(B), the leads 322 are positioned
a little toward the upper surface 314 side from the bottom
surface 315 of the housing body 310.

As shown 1n FIG. 7(C), the terminal 320 includes the lead
321 positioned at the upper surface 314 side of the housing
body 310, the lead 322 positioned at the lower surface 315
side of the housing body 310, and a connecting part 323. The
leads 321 and 322 are formed one at each end of the terminal
320 and are parts of the terminal 320. The connecting part
323 connects the lead 321 and lead 322 to each other.

A projecting amount (measurement 1n a height direction)
of the lead 321 from the upper surface 314 1s larger than an
amount of oflset (measurement 1n a height direction) of the
lead 131 of the connector 100 from the bottom surface 1135
of the housing 110 (see FIG. 2(B)).
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An amount of offset (measurement 1n a height direction)
of the lead 322 from the bottom surface 3135 1s smaller than
a projecting amount (measurement in a height direction) of

the lead 121 of the connector 100 from the upper surface 114
of the connector 100 (see FIG. 2(A)).

FIG. 7(C) shows the terminal 320 ready to be fitted nto
the groove 311.

The terminal 320 1s a plate spring member where the lead
321 situated at one end and the lead 322 situated at another
end are connected to each other by the connecting part 323.
Because of this structure, when the lead 321 1s pressed from
an upper side, the plate spring member 1s bent (detlected).

A spring constant of the terminal 320 1s set such that even
iI the terminal 320 1s pressed from an upper side of the
housing body 310 so as to be bent, the lead 321 projects
relative to the upper surface 314 of the housing body 310
and the projecting amount (measurement i the height
direction) of the lead 321 1s greater than the amount of offset
(measurement 1n a height direction) of the lead 131 of the
connector 100 from the bottom surface 115. As a result of
this, when the connector adaptor 300 1s stacked below the
connector 100, connection between the lead 131 of the upper
side connector 100 and the lead 321 of the lower side
connector adaptor 300 can be made, and thereby the electric
connection can be secured.

Next, a state where plural connectors 100 are provided 1s
discussed with reference to FIG. 8 and FIG. 9.

FIG. 8 1s a front view showing a state where the connector
adaptor 300 1s provided between a connector 100A and a
connector 100B. FIG. 9 1s a partial and expanded perspec-
tive view of the connector adaptor 300 shown in FIG. 8.

FIG. 9 shows a portion of the connector 300, the portion
corresponding to four terminals 320 of the twenty-three (23)
terminals 320 shown 1n FIG. 8.

The connector 100A shown 1n FIG. 8 includes connecting,
parts 170A and connecting parts 180A configured to be
connected to the connector adaptor 300. The connector 1008
shown 1n FIG. 8 includes connecting parts 170B and con-
necting parts 180FE configured to be connected to the con-
nector adaptor 300.

The connecting parts 170A are portions projecting from
upper parts of side walls of the housing 110 of the connector
100A. The connecting part 170A includes a screw hole (not
shown) aligned with the screw hole 341 of the connecting
part 340 of the connector adaptor 300. The connecting parts
1708 are portions projecting from upper parts of side walls
of the housing 110 of the connector 100B. The connecting
part 170B includes a screw hole (not shown) aligned with
the screw hole 341 of the connecting part 340 of the
connector adaptor 300.

In the example shown 1n FIG. 8, the screw holes 341 of
the connecting parts 340 of the connector adaptor 300 and
the screw holes of the connecting parts 170B are screw-fixed
so that the connector adaptor 300 and the connector 100B
are fixed to each other.

The connecting parts 180A are portions projecting from
lower parts of side walls of the housing 110 of the connector
100A. The connecting part 180A 1ncludes a screw hole (not
shown) aligned with the screw hole 331 of the connecting
part 330 of the connector adaptor 300. The connecting parts
1808 are portions projecting from lower parts of side walls
of the housing 110 of the connector 100B. The connecting
part 180B 1includes a screw hole (not shown) aligned with
the screw hole 331 of the connecting part 330 of the
connector adaptor 300.

In the example shown 1n FIG. 8, the screw holes 331 of
the connecting parts 330 of the connector adaptor 300 and
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the screw holes of the connecting parts 180A are screw-fixed
so that the connector adaptor 300 and the connector 100A
are fixed to each other.

When the connector adaptor 300 1s fixed to the connector
100A and the connector 100b as shown 1n FIG. 8, as shown
in FIG. 9, the lead 321 of the terminal 320 of the connector
adaptor 300 (see FIG. 7(C)) 1s connected to the lead 131 of
the second terminal 130 of the connector 100A (FI1G. 2(C)).
In addition, the lead 322 of the terminal 320 of the connector
adaptor 300 (see FIG. 7(C)) 1s connected to the lead 121 of
the first terminal 120 of the connector 100B (FIG. 2(C)).

The connector adaptor 300 of the third embodiment can
be connected to the connectors 100 of the first embodiment
in an optional way. While an electrical connection with the
first terminal 120 and the second terminal 130 1n vertical
directions of plural connectors 100 1s secured, the position
of the connectors 100 1n the height direction of the connec-
tors 100 can be adjusted.

Because of this, the connector adaptor 300 can be used in
a case where the positions of the connectors 100A and 1008
in the height direction of the connectors 100A and 100B are
expected to be adjusted.

The height of the connector adaptor 300 may be a height
necessary for providing the connector adaptor 300 between
the connector 100A and the connector 100B.

In the above-discussed embodiment, the connector adap-
tor 300 and the connectors 100A and 100B are screw-fixed
by using the connecting parts 330 and 340 and the connect-
ing parts 170A and 1708 and 180A and 180B. However, the
present 1nvention 1s not limited to this example. For
example, the connector adaptor 300 and the connectors
100A and 100B may be connected to each other by provid-
ing, for example, a rail.

All examples and conditional language recited herein are
intended for pedagogical purposes to aid the reader in
understanding the invention and the concepts contributed by
the inventor to furthering the art, and are to be construed as
being without lmmitation to such specifically recited
examples and conditions, nor does the organization of such
examples in the specification relate to a showing of the
superiority or inferiority of the invention. Although the
embodiments of the present mnvention have been described
in detail, it should be understood that the various changes,
substitutions, and alterations could be made hereto without
departing from the spirit and scope of the invention.

What 1s claimed 1s:

[1. A connector for a first wiring board of a first module
type apparatus and a second wiring board of a second
module type apparatus, the connector providing electrical
connection between the first wiring board of the first module
type apparatus and the second wiring board of the second
module type apparatus when the first module type apparatus
and the second module type apparatus are engaged with each
other, the connector comprising;:

a housing, the housing including

a plurality of first grooves,

a plurality of second grooves, the second grooves being
formed 1n the same direction as a longitudinal direc-
tion of the first grooves,

a first contact surface which comes in contact with
another connector neighboring an end part side of the
first grooves, and

a second contact surface which comes 1n contact with
another connector neighboring an end part side of the
second grooves;
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a first terminal received 1n one of the first grooves, the first
terminal being bent between a first end and a second
end, the first terminal including
a projecting part, the projecting part being situated at
the first end, the projecting part being configured to
project from the first contact surface of the housing,
and

a plate spring where the second end 1s connected to a
wiring of board; and

a second terminal received 1n one of the second grooves,
the second terminal being bent between a first end and
a second end, the first end being provided 1n the vicinity
of the second contact surface of the housing, the second
end being connected to the wiring board.}

[2. The connector as claimed in claim 1,

wherein the first end of the first terminal and the first end
of the second terminal are connected to diflerent sur-
face sides of the wiring board.}

3. [The connector as claimed in claim 1,] A4 connector for

a first wiring board of a first module type apparatus and a
second wiring board of a second module type apparatus, the
connector providing electrical connection between the first
wiring board of the first module tvpe apparatus and the
second wirving board of the second module tvpe apparatus
when the first module type apparatus and the second module
tvpe apparatus ave engaged with each other, the connector
COmMprising:

a housing, the housing including a plurality of first
grooves, a plurality of second grooves, the second
grooves being formed in the same direction as a lon-
gitudinal divection of the first grooves, a first contact
surface which comes in contact with another connector
neighboring an end part side of the first grooves, and
a second contact surface which comes in contact with
another connector neighboring an end part side of the
second grooves;

a first terminal veceived in one of the first grooves, the first
terminal being bent between a first end and a second
end, the first terminal including a projecting part, the
projecting part being situated at the first end, the
projecting part being configured to project from the first
contact surface of the housing, and a plate spring
where the second end is connected to a wirving of board;
and

a second terminal received in one of the second grooves,
the second terminal being bent between a first end and
a second end, the first end being provided in the vicinity
of the second contact surface of the housing, the second
end being connected to the wiring board,

wherein the [first] secord end of the first terminal and the
[first] second end of the second terminal are connected
to a same surface side of the wiring board.

4. The connector as claimed in claim [1] 3,

wherein the housing includes a guide groove, the guide
groove being configured to guide the wiring board
inside so as to hold the wiring board.

5. The connector as claimed 1n claim 4,

wherein the housing includes a fixing member, the fixing
member being configured to press the wiring board
guided 1nside the guide groove 1n a thickness direction
so as to hold the wiring board.

6. A connector adaptor provided at the first contact surface
side or the second contact surface side of the housing of the
connector as claimed in claim [1] 3, the connector adaptor
comprising;

a housing body, the housing body including

a plurality of grooves,
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a side contact surface which comes 1n contact with the
connector neighboring a first end part of the grooves,
another side contact surface which conies in contact
with the connector neighboring a second end part of
the grooves; and
a terminal received in one of the grooves which terminal
comes 1n contact with the first terminal or the second
terminal of the connector at the side contact surface or the
other side contact surface of the housing body.

7. A connector that holds a wiring board and is electri-
cally connectable to another connector at both ends therveof,
the connector comprising:

a housing that includes a first contact surface provided at
one end capable to come in contact with another
connector, a second contact surface provided at other
end capable to come in contact with another connector,
and grooves formed in the housing in the same divec-
tion, vespectively, wherein the first contact surface and
the second contact surface have portions of the grooves
Jormed therein;

first terminals each of which is received in one of the
grooves, each of the first tevminals being bent between
a first end and a second end, the first terminal including
a projecting part being situated at the first end and
being configured to project from the first contact sur-
face, and the second end configured to be connected to
the wiring board; and

second terminals each of which is received in one of the
grooves, each of the second terminals being bent
between a first end and a second end, the second
terminal including a recessed part being situated at the
first end and being configured to be recessed from the
second contact surface, and the second end configured
to be connected to the wiring board,

wherein the first contact surface is configured to be
engaged with the second contact surface of another
connector upon being slid therveover in a direction in
which the grooves extend on the first contact surface,
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and the second contact surface is configurved to be
engaged with the first contact surface of another con-
nector upon being slid theveover in a divection in whickh
the grooves extend on the second contact surface.

8. The connector as claimed in claim 7, wherein the
second end of the first terminal and the second end of the
second terminal are configured to be connected to different
surfaces of the wiring board, respectively.

9. The connector as claimed in claim 7, wherein the

second end of the first terminal and the second end of the
second terminal are configured to be connected to a same
surface of the wiring boavrd.

10. The connector as claimed in claim 7, wherein the
housing includes a fixing member configured to fix the
wiring board.

11. A comnnector adaptor connectable between a first
connector and a second comnnector, the connector adaptor
COmMpYrising:

a housing body that includes

a first contact surface provided at one end of the
housing body, capable to come in contact with the
first connector,

a second contact surface provided at the other end of
the housing body, capable to come in contact with
the second connector. and

grooves provided in the housing body between the first
contact surface and the second contact surface; and

terminals each of which is received in a respective groove

among the grooves, wherein each terminal in the
respective groove includes a first part provided at and
protruding from a vim of the respective groove on the

first comtact surface that comes in contact with a

terminal of the first connector, and a second part

provided at and recessed from a vim of the vespective
groove on the second contact surface that comes in
contact with a tevminal of the second connector.
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