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[Docwnent Type] Specification 
[Title of the Invention] Connector structme, female connector, and male 

connector. 
[Claims] 
1. A connector structure comprising a female connector having female contacts 

and a male connector having male contacts that engage said female contacts, wherein: 
grooves are formed substantially perpendicular to the bottom of said female 

connector on the side surface of said female connector and said female contacts are 
provided inside said grooves; and 

said male connector is brought into proximity to said female connector from said 
substantially perpendicular direction, and by this process a state of contact between both 
contacts is attained by inserting said male contacts into said grooves and engaging said 
female contacts. 

2. A connector structure according to claim 1 wherein said female connector is 
fixed either to the installation surface or the object to be installed on said installation 
surface. and said male connector is fixed on the other. 

3. The connector structure according to claim 2 wherein said installation surface 
is one of the surfaces of the substrate, and said object is a device mounted on said 
substrate. 

4. A connector structure according to claim 2 or claim 3 wherein: 
said female connector is fixed by bringing said bottom into contact with said 

installation surface; 
said male connector is fixed by said male contacts protruding sideways from 

said object; 
said female contact is provided in groups of two by separating them in a said 

substantially perpendicular direction in said groove; 
one of said female contacts is disposed so as to be in closer proximity to said 

bottom than the other female contact and in proximity to said side surface; 
said male contact is provided in groups of two corresponding to said female 

contacts; and 
the other male contact con-esponding to said other female contact is shorter than 

the other male contact corresponding to said other female contact, and is disposed by 
being place in proximity to the bottom of said object. 

5. A c01mector stJ.ucture according to claim 1, 2, 3, or 4 wherein said female 
contact comprises a pair of elastically deformable catches, and said male contacts are 
sandwiched between said catches. 

6. A connector strncture according to claim 1, 2, 3, or 4 wherein said female 
· contact comprises an elastically deformable catch and a wall separated from and 
opposed to said catch, and said male contact is sandwiched between said catch and said 
wall. 
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7. A com1ector structure according to claim 1, 2, 3, 4, or 5 wherein said grooves 
are provided in plurality on said female connector, and said male connectors correspond 
to the plurality of said grooves, and a plurality of male contacts are provided. 

8. A connector structure according to claim 1, 2, 3, 4, 5, 6, or 7 wherein: 
either a projection or recess that can be partnered is provided in said female 

connector; 
either of the other of said projection or recess is provided on said male connector 

so as to fit a partner when connected to said female connector; and 
said projection and recess are provided shifted away from the center in the 

widthwise direction on both said female connector and said male connector. 

9. A female connector wherein grooves are formed substantially perpendicular 
to the side su1face and bottom thereof, and said female contacts are provided in said 
grooves. 

I 0. A female connector according to claim 9 wherein said female connectors are 
provided in groups of two separated in said grooves in said substantially perpendicular 
direction inside said grooves, and one of the female contacts is disposed more in 
proximity to said bottom than the other female-contact, and in proximity to said side 
surface. 

11. A male connector wherein the male contacts are provided in groups of two, 
and one male contact is formed so as to be shorter than the other male contact. 

(0001] 
[Technical Field of the Invention] 
The present invention relates to a connector structure, a female connector, and a 

male connector for internal mounting for implementing the connection between, for 
example, a substrate and a peripheral device that is directly disposed on this substrate. 

[0002] 
[Conventional Technology] 
Recently, in the field of personal computers (below, abbreviated PC), 

miniaturization is rapidly progressing, and PCs have appeared that use a structure in 
which peripheral devices are mounted 011 the substrate called the motherboard provided 
intemally. For example, in a note-type PC that emphasizes portability, the hard disc 
drive that serves as the main memory device is mounted on the substrate. 

[0003] 
In mounting the hard disc drive on the substrate, as shown in Fig. 7, first the 

hard disc drive d is placed on the substrate b such that the female connector 1 on the 
·substrate bis opposite to the male corinector 2 of the hard disc drive d, and then the hard 
disc drive dis slid 011 the substrate b, and the male contacts 3 of the male connector 2 
are com1ected by insertion into the female contacts 4 of the female connector 1. This 
type of method of engagement originates in the shape of the male and female connectors 
since the female connector 1 can receive the insertion of the male connector 2 only in a 
direction parallel to the substrate b. 

[0004] 
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[Problems to be Solved by the Invention] 
In the case of the connecting the female and male connectors described above, 

because the hard disc drive is moved by sliding over the substrate, a space for moving 
on the substrate must be maintained so that the movement is not hindered. This space 
must naturally be larger than the size of the hard disc drive, and thus as a result an open 
space corresponding to the length of the movement remains on the substrate after the 
mounting of the hard disc drive. After mounting this hard disc drive, this open space 
has no significance, and this is a large problem when implementing miniaturization of 
the personal. 

[0005) 
In consideration of the above-described problems, it is an object of the present 

invention to provide a connector stmcture, female connector, and male connector, that 
allows miniaturization of the PC by allowing mounting of the hard disc drive on the 
substrate without. producing an unused open space on the substrate. 

[0006] 
Specifically, a connector structure according to the claim 1 comprises a female 

connector having female contacts and a male connector having male contacts that 
engage said female contacts, wherein: 

grooves are formed substantially perpendicular to the bottom of said female 
connector on the side-surface of said female connector and said female contacts are · , 
provided inside said grooves; and said male connector is brought into proximity to said 
female connector from said substantially perpendicular direction, and by this process a 
state of contact between both contacts is attained by inserting said male contacts into 
said grooves and engaging said female contacts. 

[0007] 
In the connector structure according to claim 1, a connector structure according 

to claim 2 is characterized in that said female connector is fixed either to the installation 
surface or the object to be installed on said installation surface, an<l; said male connector 
is fixed on the other. 

[0008] 
In the connector stmcture according to Claim 2, a connector structure according 

to claim 3 is characterized in that said installation surface is one of the surfaces of the 
substrate, and said object is a device mounted on said substrate. 

[0009] 
In a connector structure according to claim 2 or claim 3, a connector structure 

according to claim 4 is characterized in that: said female connector is fixed by bringing 
said bottom into contact with said installation surface; said male connector is fixed by 
said male contacts protruding sideways from said object; said female contact is 
provided in groups of two by separating them in a said substantially perpendicular 
direction in said groove; 

one of said female contacts is· disposed so as to be in closer proximity to said 
bottom than the other female contact and in proximity to said side surface; said male 
contact is provided in groups of two corresponding to said female contacts; and the 
other male contact corresponding to said other female contact is shorter than the other 
male contact conesponding to said other female contact, and is disposed by being place 
in proximity to the bottom of said object. 
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In a connector structure accordp.ig to claim 1, 2, 3, or 4, a connector structure 
according to claim 5 is characterized in that said female contact comprises a pair of 
elastically deformable catches, and said male contacts are sandwiched between said 
catches. 

[0011] 
In a connector structure according to claim 1, 2, 3, or 4, a connector structure 

according to claim 6 is characterized in that said female contact comprises an elastically 
deformable catch and a wall separated from and opposed to said catch, and said male 
contact is sandwiched between said catch and said wall. 

[0012] 
In a connector structure according to claim 1, 2, 3, 4, or 5, a connector structure 

according to claim 7 is charactedzed in that said grooves are provided in plurality on 
said female connector, and said male connectors co1Tespond to the plurality of said 
grooves, and a plurality of male contacts are provided. 

[0013] 
In a connector structure according to·claim 1, 2, 3, 4, 5, 6, or 7, a connector 

structure according to claim 8 is characterized in that: either a projection or recess that 
can be partnered is provided in said female connector; 

either of the other of said projection or recess is provided on said male connector 
so as to fit a partner when connected to said female con11ector; and said projection ~d 
recess are provided shifted away from the center in the widthwise direction on both said 
female connector and said male connector. 

£0014] 
In a connector structure according to claim 9, a female connector is 

characterized in that grooves are formed substantially perpendicular to the side surface 
and bottom thereof, and said female contacts ~e provided in said grooves. 

[0015] 
In a female connector according to claim 9, a connector structure according to 

claim 1 is characterized in that said female connectors are provided in groups of two 
separated in said grooves in said substantially perpendicular direction inside said 
grooves, and one of the female contacts is disposed more in proximity to said bottom 
than the other female contact, and in proximity to said side surface. 

[0016] 
A male connector according to claim 1 0 is characterized in that the male 

contacts are provided in groups of two, and one male contact is formed so as to be 
shorter than the other male contact. 

[0017] 
[Preferred Embodiments] 
The first embodiment of the connector structure according to the present 

invention will be explained referring to Fig. 1 through Fig. 5. Moreover, in the present 
·embodiment, an example of a connector structure used when mounting a hard disc drive 
that is the object on the installation surface of a substrate will be explained. 

Fig. 1 shows the female connector 10, Fig. 2 shows the male connector 20, and 
Fig. 3 shows the state in which the female connector 10 and the male com1ector 20 are 
connected. 1n addition, Fig. 4 shows the state in which the female connector 10 on 
substrate B and the male connector 20 are opposite each other, and Fig. S shows the 
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state in which the female connector 10 and the male connector 20 are connected and the 
hard disc drive is mounted on the substrate B. 

The base 11 forming the female connector I 0 has a shape that is long in the 
lateral direction, and the lower surface I la is anchored so as to lie on the substrate B. 
At the base 11, grooves 12 formed in a direction perpendicular to the lower surface I la 
and opening continuously on the upper surface 11 b and side surface 11 c thereof are 
provided in plurality in parallel in the width direction of the base 11. In addition, 
female contacts 13 are each disposed inside all of the grooves 12 (refer to Fig. 1). 

[0018] 
Female contacts 13 are provided in groups of two inside each of the grooves 12. 

The female contacts 13a and I3b that serve as one group are separated in the direction 
of disposition of the grooves 12, that is, in the direction perpendicular to the substrate. 
One of the female contacts 13a is more in proximity to the lower surface 1 Ia than the 

. other female contact 13b, and is disposed in proximity to the side surface I le in which 
the grooves 12 open (refer to Fig. 4). · 

[0019] 
The base 21 that forms the male connector 20 has a shape that is long in the 

lateral direction like the female connector 10. On the base 21, holes passing from one 
swface to the other surface are provided parallel to the base 21 in the widthwise 
direction and on two vertical'levei"s. In:addition, in all of the holes, male contacts 22 are 
each inserted and disposed, with the distal end protruding from one side surface 21a and 
the base projecting from the other side surface. In the male connector 20 itself, the 
distal end of a male contact 22 protmdes from the side surface towards the hard disc 
drive D, and is anchored (refer to Fig. 2). 

[0020] 
The male contact 22 form groups of two separated vertically. For the male 

contacts 22a and 22b that form these groups, the projection length of the one male 
contact 22a on the lower level that is in proximity to the lower surface of the hard disc 
drive D and corresponds to the female contact 13a is formed shorter from the side 
surface 21 a than the other male contact 22b corresponding to the female contact 13b 
(refer to Fig. 5). 

[0021] 
The female contact 13 is formed by stamping and bending processing a metal 

material having superior conductivity into a predetermined shape, and has a pair of 
catches 14a and 14b that are elastically deformable. The distal ends of the catches 14a 
and l 4b have an arc-shaped cross-section, and are disposed so that the projecting 
surfaces oppose each other. The separation between the catches 14a and 14b is set so as 
to be narrower than the thickness of the distal end of the male contact 22, and the female 
contact and male contacts are engaged so as to allow electrical conduction by the distal 
end of the male contact 22 being inserted so as to be sandwiched between the catches 

· 14a and 14b. 
[0022] 
In all of the female contacts 13, the catches 14a and 14b are disposed separated 

in the widthwise direction of the base 11 so that the gap between the catches 14a and 
14b in the grooves 12 passes through from the direction of disposition of the grooves 12, 
that is, in the direction perpendicular to the base. This is in order to allow the insertion 
of a male contact 22 in between the catches 14a and 14b. 
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(0023] 
In the female connector 10, at one position of the base 11 in the widthwise 

direction on which the grooves 12 are arranged, a recess 15 is provided so as to partition 
the grooves 12. This recess 15 opens continuously on the upper surface 11 b of the base 
11 to the side surface I le like the grooves 12. Moreover, the recess 15 is fonned at a 
position shifted away from the center of the base 11 in the widthwise direction. 

[0024] 
In the male connector 20, a projection 23 is provided that fits into the recess 15 

when connected with the female connector 10. This recess 23 is also fonned at a 
position shifted away from the center of the base 21 in the widthwise direction. In 
addition, at the distal end of the projection 23, a slanted surface 23a is formed so that 
the projection 23 can be easily guided into the recess 15. 

[0025] 
The method of connecting both in the case of mounting a hard disc drive D 

providing a male connector 20 having the structure described above on the substrate B 
providing a female connector 10 having the structure described above will now be 
explained. 

First, the hard disc drive Dis disposed on the upper side of the substrate B (refer 
to Fig. 4). At this time; care is taken so that each of the male contact 22a and 22b 
groups are disposed directly above each of the grooves 12, and theprojection·23 is 
positioned directly above the recess 15. 

[0026] 
From this state, the hard disc drive D is slowly moved towards the substrate B, 

and the projection 23 is inserted into the recess 15 from the lower part. Subsequently, 
the hard disc drive D continues to be moved towards the substrate B, and the male 
contacts 22a of the lower level and the male contacts 22b of the upper level are inserted · 
in sequence into the grooves 12 (refer to Fig. 5). Moreover, this operation must 
progress simultaneously and continuously for the male contacts 22a and 22b 
corresponding respectively to all of the grooves 12. 

[0027] 
The distal ends of the male contacts 22a and 22b inserted into the grooves 12 

substantially simultaneously abut the distal ends of the catches 14a and 14b of each of 
the corresponding female contacts 13a and l 3b. Here, because the gap between the 
catches 14a and l 4b is set so as to be narrower than .the thickness of the male contacts 
22a and 22b, the insertion of the male contacts 22a and 22b between the catches 14a and 
14b cannot be carried out easily, and thus in the operation of moving the hard disc drive 
D closer to the substrate B, a resistance force occurs as long as a space exists between 
the substrate Band the hard disc drive D. 

[0028] 
Thus. reacting to this resistance force, when the hard disc drive Dis pressed 

·onto the substrate B, the male contacts 22a and 22b push open the catches 14a and 14b, 
and enter therebetween. Thereby, the female contacts 13a and 13b and the male 
contacts 22a and 22b are electrically engaged. Simultaneously, the bottom surface of 
the hard disc drive D abuts the substrate B, and a stable positioning is guaranteed. 

[0029] 
If the hard disc drive D is mounted on the substrate B by using the connector 

structure comprising the female connector 10 and the male connector 20 as in the 
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present embodiment, the action of sliding the hard disc drive D on the substrate B does 
not occur, and thus providing an open space for moving the hard disc drive D on the 
substrate B is not necessary, and the size of the substrate B can be reduced by a 
corresponding amount. Thereby, the PC itself having the substrate mounted can be 
miniattuized. 

[0030] 
When the female connector 10 and the male connector 20 are connected, by 

fitting the projection 23 on the male connector 20 side into the recess 15 on the female 
connector 10 side, both of the connectors I 0 and 20 can be connected without a polarity 
error. Moreover, providing a projection on the female connector 10 and a recess on the 
male connector 20 attain the same effects, and are not limited by the present 
embodiment. 

[0031] 
In the present invention, the case in which a hard disc drive is mounted on a 

substrate B was explained, but providing the male connector 20 on the substrate and the 
female connector 10 on the device is also possible. 

In addition, the structure of the connectors of the present embodiment are not 
limited to a substrate and a hard disc drive, but of course by providing these 
respectively on two objects that are to be electrically connected, the connection can be 
realized. Furthermore, the connector structunrnfthe present invention can also be used 
as a unit. 

[0032] 
Next, the second embodiment of the connector structure according to the present 

invention will be explained referring to Fig. 6. Moreover, the essential constituent 
elements already explained in the above-described embodiment have identical reference 
numerals. and their explanation has been omitted. 

In this embodiment, a female connector 13a (13b) is formed from an elastically 
deformable catch 16 formed by a metal material having superior conductivity and a wall 
17 separated from and opposite to the catch 16. In this case, the wall 17 is one of the 
walls that form a groove 12. The gap between a catch 16 and a wall 17 is set so as to be 
narrower than the thickness of the distal end. of a male contact 22a (22b ), and the distal 
end of a male contact 22a is inserted so as to be sandwiched between the catch 16 and 
the wall 17, and thereby the female and male contacts are electrically engaged . 

. [0033] 
In this embodiment as well, in the case of mounting a hard disc drive D 

providing a male connector 20 on a substrate B providing a female connector 10, the 
method of their connection is basically the same as that of the first embodiment 
descdbed above. In the case of the present embodiment, when the hard disc drive D is 
pressed to the substrate B after the distal end of the male contacts 22a abut the catches· 
17, the male contacts 22a defonn the catches 15 and enter so as to press open the space 
"between the catches 15 and the walls 17. Thereby, the female contacts 13 and the male 
contacts 22a are electrically engaged. 

[00341 
If a female connectors 10 such as those of the present embodiment are used, the 

shape of the female contact 13 is simple in comparison to that of the first embodiment 
described above, and can be completed using a small amount of material. Thus there is 
the advantage that the costs related to fabrication can be reduced. 
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[0035] 
[Effects of the Invention] 
As explained above, according to the present invention, on the side surface of 

the female connector grooves are formed in a substantially perpendicular direction with 
respect to the bottom surface of the female connector, and at the same time, female 
contacts are provided inside these grooves, the male contacts are brought into contact 
with the female com1ector from a substantially perpendicular direction, and in this 
process, by the male contacts being inserted into the grooves and engaging the female 
contacts, a state of contact between both contacts is attained. Thereby, while being 
connected, there is no action of sliding the hard disc drive on the substrate, as is the case 
conventionally, and thus an open space moving the hard disc dive on the substrate is not 
necessary. Thus, the substrate can be reduced by an amount corresponding to the open 
space, and the apparatus itself built into this substrate can be miniaturized. 

[Bdef Explanation of the Figures] 
Fig. 1 is a perspective drawing showing the female connector of the first 

embodiment of the present invention. 
Fig. 2 is a perspective drawing showing the male connector of the first 

embodiment of the present invention. 
Fig.- 3-·is.-a -perspective drawing showing the state in which the female connector· · 

and the male com1ector are connected. 
Fig. 4 is a perspective drawing showing the state in which the female connector 

and the male connector are opposite each other on the substrate. 
Fig. 5 is a perspective drawing showing the state in which the female connector 

a male connector are connected and the hard disc drive is mounted on the substrate. 
Fig. 6 is a planar drawing showing the female connector of the second 

embodiment of the present invention. 
Fig. 7 is an explanatory dr~wing showing the process in which the hard disc 

drive is mounted on the substrate using the conventional connector structure. 

[Explanation of the Reference Numerals] 
10 
12 
13a, 13b 
14a, 14b 
15 
20 
22a,22b 
23 
B 
·c 

female connector 
groove 
female contacts 
catches. 
recess 
male connector 
male contacts 
projection 
substrate 
hard disc drive 
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