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Connector device

The preéent invention relates to a connector device
which can be used for both a memory card and a hard disk
drive package serving as a data storage device to be
connected to a personal computer, a laptop computer or a
Notebook-PC. L '

The recent development in personal computers has
created what has become known as the laptop computer
which is substantially portable and consumes little
power. A further advancement on the laptop computer is
the so-called Notebook- PC.

As the size reduction of the computer device such
the personal computer, the laptop computer or the
Notebook-PC is promoted, demand has arisen for increas-
ing its data storage capacity at low cost.
the processing speed of stored data and to increase

To increase

the capacity, it is preferable to use a memory card or a
hard disk as a data storgae medium rather than a floppy
disk. | -- _ '

The memory card is advantageous as it is detachably
mounted in a computer device and is portable.

Although a low-profile, portable hard disk drive
(HDD) package incorporating a hard disk is available, it
is comparatively expensive. Accordingly, when an HDD
package is integrally assembled in each individual
computer device, the cost of the computer device is

increased.
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whi ch can be used for both a menory card. and a hard di sk drive package

ser Vi ngTassSheet HastBreisReplacede device to be connected to a personal conputer, a

laptop c ' t ebook- PC. 2. Description of the Related Art The
recent d ersonal conputers has created what has becone known

as the | aptop compu whi ch i s substanti-ald v portable and consunes little

power. A further advancenent on the | aptop conputer is the so-called.

Not ebook-PC As the size reduction of the conputer device such the
personal conputer, tFartheropreonift dheorcadntpmtdat elevionk - REoxspprabesed,

demand has aris%ﬂefﬁbniB%Ei%@%@geven a third person can start the
operating system. Therefore, data stored in the hard

disk can be illegally used or misused.

5 For these reasons, it is demanded that an HDD
package is detachably connected to a computer device in
the same manner as a memory card, so that the single HDD
package can be compatible used with a plurality of com-
puter devices, and separated from the computer device

10 and stored or carried. To detachably connect the HDD
package to the computer device is preferable to allow an
end user with a wide choice of the operating system, as
specifications of hard disks differ from each other
depending on operating systems. |

15 It is an object of the present invention to provide
a connector device which can be used for both a memory
card and an HDD package and which can be detachably
mounted or connected, thereby satisfying the demands
described above.

20 The present invention has achieved the above object
by a connector device comprising: a housing having an
insertion port at one end of a length of the housing and
divided storage spaces which are divided in a height of
the housing so that the data storage device which is

25 selectively inserted through the insertion port is
housed and held therein, the divided storage. spaces
including one first divided storage space for housing
and holding one memory card each therein and one second
divided storage space for housing and holding one hard

30 disk drive package each therein; and a connecting
member, provided at the other end of the length of the
housing to correspbnd to the first and second divided
storage spaces, and having first and second pin terminal
arrays, the first pin terminal array beiﬁg electrically

35 connected to one data storage device housed in a
corresponding one of the divided storage spaces, and the
second pin terminal arfay integrally extending from the



|ts dat stora e capacity at low cost. To increase the processing speed of
stoted d =ﬁ3ﬂmkmmmﬂse the capacity, it is preferable to use a nenory
.card or data storage nediumrather than a floppy disk.

The nenn tageous as it is detachably nmounted in a conputer
devi ce and |s porta Al t hough a I ow_pgotfile, portable hard disk drive

(HDD) package |ncorporating a hard disk is available, it is conparatively
expensive. Accordingly, when an HDD package is integrally assenbled in each

i ndi vidual conpgigstdgyhCeerhigalostraly blaptedpitioebed@lietstricdlly easpd.
Furthermore, 11 L 0Eeq B AS" e9BLERS1 ' B120R2031E° i pment .
Examples of the combinations of the first and
second divided storage spaces include a combination in
5 which at least one second divided storage space includes
at least one first divided storage space, a combination
in which at least one second divided storage space also
serves as at least one first divided storage space, a
combination in which at least one first divided storage
10 space exists independently of the second divided storage
space, and a combination in which at least one second
divided storage space exists independently of the first
divided storage space.
According to an embodiment of the present
15 invention, the connector device further comprises an
engaging member, provided in each of the first and
second divided storage spaces, engageable with one
information storage device electrically connected to the
first pin terminal array of the connecting member in the
20 corresponding one divided storage space, and slidably
movable in the direction of the deéth of the housing,
and an ejecting member, respectively, provided in the
first and second divided storage spaces to be capable of ~
operating independently of each other, for slidably
25 moving the engaging member in the corresponding one
divided storage space toward the insertion port of the
housing, in order to disconnect the first pin terminal
array of the connecting member in the corresponding one
divided storage space from the one data storage device
30 and to'éject the one data storage device outside the
housing through the insertion port. |
According to the embodiment of the present inven-
tion, the connector device further comprises a locking
member, in at least one second divided storage space,
35 for releasable locking the hard drive package connected
to the first pin terminal array to prevent loose connec-
tion between the connec%ing member of the hard disk



HDD ackage even a third person can start the operat- ing system
Thel:efor'Ehls t 5la laqq the hard disk can be illegally used or m sused.
For’ these demanded that an HDD pack- age is detachably
connected device in the sane manner as a nenory card, so that
the single HDD package can be conpatible uged with a plurality of conputer
devi ces, and separated fromthe conputer device and stored or carried. To

det achably connect the HDD package to the conmputer device is preferable to.
al l ow an end us@givet bagkeide reveiivedofin sheopasaind gl isyisiedn stesrage

zsgfgagcatlons Ofaggrgngli%ﬁ ers%rpEEPTé% 1né¥r5¥r§FPend'ng on operating

Examples of the external electronic equipment include

a computer device, e.g., a personal computer, a laptop
5 - computer, and a notebook type personal computer
(Notebook-PC}) .

According to the connector device of the present
invention, since the housing has the first and second
divided storage spaces for the memory card and the HDD

10 package, respectively, the memory card and the HDD.
package can be selectively used as the data storage
device. '

According to the connector device of the present
invention, since a single connector device can be com-

15 monly used for both the memory card and the HDD package,
the HDD package as well as the memory card can be
detachably connected to an electronic equipment such as
computer device. Accordingly, an HDD package need not
be integrally assembled in a computer device or the

20 like. As a result, the cost is decreased, and an end
user can flexibly choose an operating system. Further-
more, since the HDD package can be separated from the
computer device and be stored, data stored in the hard
disk drive can be reliably protected.

25 This invention can be more fully understood from
the following detailed description when taken in con-
junction with the accompanying drawings, in which:

Fig. 1 is a perspective view showing a connector
device according to the first embodiment of the present

30 invention;

Fig. 2 is a sectional view of the connector device
taken along the line II - II of Fig. 1;

Fig. 3 is a side view showing a memory card mounted
in the connector device shown in Fig. 1;

35 Fig. 4 is a side view showing an HDD package
mounted in the connector device shown in Fig. 1;

Fig. 5 is a plan'df the connector device shown in
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Fig. 1 seen from the above which shows an ejection

T

mechanism;

Fig. 6 is a bottom view of the connector device
shown in Fig. 1 seen from the bottom which shows the
ejection mechanism;

Fig. 7 is a sectional view showing a fulcrum por-
tion of the ejection lever of the ejection mechanism
shown in Figs. 5 and 6; and .

Fig. 8 is a perspective view showing a connector
device according to the second embodiment of the present
invention. :

Figs. 1 and 2 show the first embodiment of the pre-
sent invention. A connector device 1 of this embodiment
can selectively receive two memory cards and one HDD
package as a data storage device. ‘

This connector device 1 is mounted on a known com-
puter device (not shown) such as a personal'computer, a
laptop computer, or a Notebook-PC. In figures, the
widthwise direction, the direction of the length, and
the direction of the height of the connector device 1
and the memory card 2 or the HDD package 4 are set as
X, Y, and 2z directions, respectively.

The memory card 2 shown in Fig. 3 is known in the

. art and essentially consists of a random access memory

(RAM) incorporated into a card-like device. This memory
card 2 represents a non-volatile RAM, which once it has
been loaded with data, can be withdrawn from the connec-
tor device 1. Sockets 2a to be fitted on two pin con-
tact arrays 32 (to be described later) of the connector
device 1 are formed in the forward end face of the
memory card 2.

The HDD package 4 shown in Fig. 4 is a low-profile
HDD package comprising, e.g., a low-profile housing 41
receiving a 1.8" disk drive (not shown),'énd a base
plate 43 on which the housing 41 is placed and an HDD
drive circuit board (not shown) is mounted. Sockets 4a
to be fitted in the lowér pin contact array 32 (to be



card“aﬁd—aﬁ—HDD‘paékéﬁé—énd whi ch can be detach- ably nounted or connect ed,

t hereby sa '% 1B n@g@mg@- mands descri bed above. The present invention
_has” achi obj ect by a connector device conprising: a housing
havi ng an H mg‘t at one end of a length of the housing and divi ded
[

storage s divided-in a height of the housing so that the
data storage device which is selectively inserted through the insertion
port is housed and held therein, the divided storage spaces including one

first divided sgesagebepatatee) BFUThed cvMhdttot Eevite NEr@ry forfe@ach
therein and one gecond diyi ded storade sace for Housi ng, andphol di agnoge
' ' each of the housing 41 and the base plate 43 is almost
equal to that of the memory card 2. The HDD package 4
5 can be used in a similar manner to that for the member
card 2. ' _ |
A connector section 24 of the connector device 1 is
coupled to a housing 22. The housing 22 has a pair of
side walls 26 defining its two sides and upper and lower
10 . housing plates 28 and 30 defining its upper and lower
surfaces. h . '
An insertion port 33 of the housing 22 has a width
Wi slightly larger than the width of the memory card 2
or the HDD package 4, and a height H; almost the same as
15 a package height H2 of the HDD package 4. Accordingly,
one HDD package 4 can be received in the'sthage space
in the housing 22. '
A guide member 27 is integrally formed on the inner
wall of the side wall 26 of the housing 22 along the
20 longitudinal direction of the side wall 26. Upper and
lower storage spaces 22a and 22b in the housing 22 which
are defined by the guide member 27 can respectively
receive memory cards 2. The height of the memory card
, 2, i.e., the thickness is defined as H3. The card
25 thickness H3 is set such that its thickness, when two
cards are stacked, is smaller than the package height H3
of the HDD package 4, i.e., 2 x H3 < Hz}
The two contact pin arrays 32, to be fitted in the
sockets formed on the memory card 2 or HDD package 4
30 side, and four pin contact arrays 34, integrally exXtend-
ing from the pin contact arrays 32 to be connected with
the computer device, are arranged in the connector
section 24. A set of the pin contéct,arrays 32 and 24
is arranged to correspond to each of the'ﬁpper and lower
35 storage spaces 22a and 22b. With this connector device
1, the memory card 2 and the HDD package 4 can be selec-
tively connected to thezcomputer device by mounting the



drive backage each therein; and a connecting nmenber, provide r
end of the length of the housing to correspond to the f'jmsssu,eeggng&qp d

hdivfded st orage spaces, and having first and second pin nh%?
the first pin termnal array being electrically connect eﬂmﬁumg m
storage device housed in a correspondi ng ope of the divi aces,
and the second pin termnal array integrall'y extending fromthe first pin

termnal array adapted to be electrically connected to an external

el ectronic equibiBid e ypEXAERkEGe 04 &Hetﬁembﬂaﬁhgnéz%rt %hef nfetforand
second divi ded storage spaces Include a _conbination in which at |east one
second divi ded @2 agelmpateleastuare af the upper and lower storage

spaces 22a and 22b of the housing 22. Furthermore,
according to this embodiment, the housing 22 preferably
5 has upper and lower ejection mechanisms 3 and 5. The
ejection mechanisms 3 and 5 will be described.
Figs. 5 and 6 respectively show upper and lower
surfaces of the upper housing plate 28 of the connector
. device 1, and mainly the upper ejection mechanism 3.

10 In the vicinity of the insertion port 33 of the
housing 22, a pivot lever 40 is rotatably supported on
the housing plate 28 by a rotation shaft 42.

One end 43 of the pivot lever 40 is rotatably sup-
ported on one end of an ejection slide member 44 by a
15 rotation shaft 46 in order to cause the pivot lever 40
" to pivot about the rotation shaft 42. The slide member
44 slides in a guide 48, integrally formed 6n one side
wall 26, along the Y direction.
A tongue 50 is integrally formed on the other end

20 of the pivot lever 40. The tongue 50 slidably contacts
the inner side of a belt-shaped slide guide 52 slightly
projecting from the surface of the housing plate 28.
The slide guide 52 is formed by, e.g., punching the
housing plate 28.

25 Therefore, when the slide member 44 is manually
moved to slide in the Y direction, the pivot lever 40
pivots about the rotation shaft 42 along the upper
surface of the housing plate 28. _

Furthermore, a claw 54 projecting from the housing

30 plate 28 side is formed on the pivot lever 40 by, e.g.,
punching.

The slide plate 56 is used to pull out the memory
card 2 electrically connected to the connector section
24 of the connector device 1 from the connector section

35 24 when the memory card 2 is not in use. The slide
plate 56 has a raised claw 58 at its proximal end. The
claw 58 is engageable with the claw 54 of the pivot



| east onE*TTF§F—6TVfded~s%e¢age space, a conbination in which at |east one
second di videghes WV AIQE, Space al so serves as at |east one first divided

. Storage spa PcRdi on in which at | east one first divided storage
space exi st WWH i of the second divided storage space, and a
conbi nati on ast one second divided storage space exi st

i ndependently of the first divided storage space. According to an
enbodi nent of the present inven- tion, the connector device further

conprises an engagsr 4 JRSHRP witH AHdlesh voL&RCHoPemeRE bIET Ehead vadcond
di vi ded storage spaces, engageaple w th ong |nforng- tion bonage devi ce
electrical ly co@¥&k &P+ o §5Qrg, when the pivot lever 18

pivoted, the slide plate 56 slides in the Y direction on
the surface of the housing plate 28. During this
5  sliding, arms 60 and 62 and cutouts 68 and 70 (to be
described later) serve as slide guides and regulate the
X-direction movement of the slide plate 56.
The arms 60 and 62 are formed at two side end por-
tions of the slide plate 56 to extend toward the connec-

10 tor section 24. Bent portions 64 and 66 are
respectively formed on the arms 60 and 62. The bent
portions 64 and 66 constitute steps with respect to the
slide plate 56 such that they project toward the inner
surface of the housing plate 28 via the cutouts 68 and

15 70 formed at two sides of the housing plate 28 on the
connector section 24 side. Purthermore, the distal ends
of the arms 60 and 62 are bent to form ejection hooks 72
and 74 engaged with the socket side end face of the
memory card 2.

20 The memory card 2 must be electrically shielded.
Therefore, if the housing plate 28 is made of a
dielectric material such as stainless steel, a gap must
be provided between the inner surface of the housing '
plate 28 and an opposing surface of the inserted memory

25 card 2. For this purpose, projections 76 may be formed
at e.g., three central portions of the slide .plate 56 by
extrusion molding. The projections 76 protect into the
storage space through holes 78 formed at corresponding
positions of the housing plate 28 and can contact the

30 outer surface of the inserted memory card 2. By these
projections 76, the outer surface of the memory card 2
opposing the inner surface of the housing plate
28 is urged in a direction to separate from the inner
surface of the housing plate 28. :

35 Fig. 7 shows the section of the fulcrum portion of
the pivot lever 40. _ |

A cylindrical projéction 80 formed on one portion
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of the pivot lever 40 is engaged with a bearing hole 82
formed in the housing plate 28. The rotation shaft 42
made of, e.g., brass is inserted in the cylindrical pro-
jection 80. The rotation shaft 42 has a through hole at
its central portion. A flange 84 is formed on one end
of the rotation shaft 42. The other end of the rotation
shaft 42 is caulked to prevent the rotation shaft 42
from being slipped off. Accordingly, the rotation shaft
42 pivots within the bearing hole 82 in accordance with

. the pivotal movement of the pivot lever 40. As a

result, the rotation shaft 42 is repeatedly pivoted
while the inner circumferential surface of the bearing
hole 82 of the housing plate 28 contacts the outer
circumferential surface of the cylindrical projection 80
of the pivot lever 40 made of the same matérial. Since
both the rotation shaft 42 and the cylindrical projec-
tion 80 have a high wear resistance, the dufability of
this fulcrum portion is remarkably improved.

The structure of the lower ejection mechanism 5 is

‘basically the same as that of the upper ejection mecha-

nism 3 except the following point.. That is, a locking
mechanism 87 that pivots toward the insertion port 33
about a rotation shaft 85 as the fulcrum is pro&ided to
the distal end of a slide member 44 of this lower ejec-
tion mechanism 5. When the HDD package 4 is received in
the housing 22, the locking mechanism 87 locks the HDD
package 4 in order to prevent loose connection between
the sockets 4a of the HDD package 4 and the pin contact
arrays 32. The locking mechanism 87 is normally located
at a rétatipnal position indicated by a solid line in
Fig. 1. When the HDD package 4 is received in the
housing 22, it is manually pivoted to a position indi-
cated by a broken line. The HDD package 4 is locked in
this manner. ' :

In the connector device 1 having the above struc-
ture, when the memory card 2 is connected to or discon-
nected from the computér device, the upper and/or lower



and an eJEEEmﬂ&Hﬁﬁgggﬁpha= DECtlver, provided in the first and second

divi ded st e capabl e of operating independently of each
.other, for g ngmmg t he engagi ng nenber in the correspondi ng one
di vi ded st rd the insertion port of the housing, in order to

di sconnect the first pin termnal array gflbhg connecting nenber in the
correspondi ng one divided storage space fromthe one data storage device
and to eject the one data storage device outside the housing through the

i nsertion port.eqelefeh théGnhRismnes egpodi 18N8 .t heipsesero idbeect i ON,
t he connect or deV|ce further gonprlses a |l ocking menher, in at |east one

second di vi ded 8% rBYBRCEYACRY to the computer device, the memory
card 2 is inserted in the upper and/or lower storage

space 22a and/or 22b through the insertion port 33 of

5 the connector device 1, and the sockets 2a of the memory
card 2 are engaged with the first upper pin contact
array 34 of the connector section 24. In this case, the
forward end face of the memory card 2 is engaged with
the ejection hooks 72 and 74 of the slide plate 56 and

10 the slide plate 56 is moved forward. Then, the pivot
lever 40 is also pivoted about the rotation shaft 42.

As a result, the slide member 44 projects from the end
face of the housing 22 on the insertion port 33 side.

To disconnect the memory card 2, the slide member

15 44 is urged to pivot the pivot lever 40 about the rota-
tion shaft 42. Then, the claws 54 and 58 are engaged
with each other, the slide plate 56 is thus moved in the
Y direction along the upper surface of the housing plate
28, and the memory card 2 is pulled out from the connec-

20 tor section 24 by the ejection hooks 72 and 74.

The upper and lower ejection mechanisms 3 and 5 can
be operated independently of each other. Therefore,
when two memory cards 2 are simultaneously loaded in the
connector device 1, they can be connected to or dis-

25 connected from the computer device independently of each
other. For example, while information is being loaded
in the computer device from one memory card 2, the other
memory card 2 can be disconnected from the computer
device.

30 when the HDD package 4 is connected to or dis-
connected from the computer device, only the lower ejec-
tion mechanism 5 is used, and the ejection hooks 72 and
74 of the lower ejection mechanism 5 are engaged with
the socket 4a side end face of the HDD péékage 4. The

35 sockets 4a of the HDD package 4 are engaged with either
upper or lower pin contact array, e.g., with the lower
pin contact array 32 in the example shown in the



for Teleasable Iocklng the "hard drive package connected to the first pin
ternlnal éﬁﬁé t las aﬁNﬁﬂ&maoose connec-- tion between the connecting nenber

.of t he har ckage received in the second divided storage space
and the f|r array. Exanpl es of the external electronic
equi pnent in-. cIu e uter devi ce, e. 20qq @ personal conputer, a |aptop

conputer, and a notebook type personal cont puter (Notebook-PC)
According to the connector device of the present invention, since the

housi ng has 't Neafad Sg@nd fﬁéﬂ”dtﬂéviﬁﬁﬁ 5&95@@6&&%&6%& %&&Ecma card
and the HDD package, es ectivel card and t

or dlsconnected from the computer dev1ce 1n the same

manner as the memory card 2.

- In this manner, when the ejection mechanisms 3 and
5 5 are provided to the connector device 1, the memory

card 2 or HDD package 4 can be connected to or dis-

connected from the computer device easily.

In the ejection mechanism 3 or 5 described above,
the slide plate 56 slides on the surface of the housing

10 plate 28 or 30. Therefore, if, e.g., the housing plate
28 is made of a metal and the edges of its though holes
78 are roughly finished, the contact surfaces of the
edges and the slide piate 56 might be scraped by the
slidable movement of the slide plate 56. When the

15 metal scrapings attach to the memory card 2, the HDD
package 4, or the connector section 24, electrical
faults may occur. In order to prevent this; it is pre-
ferable to apply a plate-like cover 79 made of, e.g.,
polyethylene on a corresponding portion of the inner

20 surface of the slide platé 56 that moves over the
through hole 78. ' :

In this embodiment, the storage space of the
housing 22 is vertically divided by two. Therefore, the
number of information storage devices that can be housed

25 in the housing 22 is a maximum of 2 when the memory
cards 2 are used and is a maximum of one when the HDD
package 4 is used. However, the present invention is
not limited to this. When the height of the housing 22
is increased, larger number of memory cards 2 and/or HDD

30 packagéé 4 can be housed. Alternatively, in addition to
the storage spaces serving for both the memory card 2
and the HDD package 4, a storage space for the memory
card 2 and/or a storage space for the HDD package 4 can
be provided. i

35 The storage space for one HDD package 4 does not
necessarily include a storage space for housing two
memory cards 2 but can include a storage space for
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HDD package can be selectively used as the data stor- age device.
Accordi hg to the connector device of the present invemgsn&tﬂgimaﬁ{eﬁla&idng' €

. connector device can be com nonly used for both the t he
HDD package, the HDD package as well as the nenory car Hﬂlm]lﬂ I1ab|y
connected to an el ectronic equi pnent such. as, conputer . ngly,

an HDD pack- age need not be integrally assenbled in a conputer device or
the like. As a result, the cost is decreased, and an end user can flexibly

choose an oper attidigs i35 i@y Forid hesmioaye, cstdice. t he HDD package can be
separated fromthe C%Uipgu.t ! sqmealvllscethaen sgceorfé % dbdgr%égt Ske r%ﬁe' Bresent

invention. A connector device 1' of this embodiment can

use the memory card 2 (Fig. 3) and/or the HDD package 4
5 (Fig. 4) as an information storage device.

The connector device 1' is obtained by coupling a
connector section 24' to a housing 90. Although the
connector section 24' has a pair of upper and lower pin
contact arrays 32 and a pair of upper and lower pin con-

10 tact arrays 34, in the same manner as the connector sec-
tion 24 of the first embodiment, Fig. 8 shows only the
upper pin contact arrays. 32 and 34. )

The housing 90 has a pair of frames 92 defining its
two sides and a plate-like separator 94 partitioning the

15 storage space of the housing 90 into upper and lower
storage spaces 90a and 90b. An open end portion of the
housing 90 on the opposlte side of the connector section
24' corresponds to an insertion port.

With this connector device 1', one memory.card 2 or

20 one HDD package 4 can be housed in either the upper or
lower Storage space 90a or 90b, and at least one memory
card 2 or one HDD package 4 can be selectively connected
to the computer device. When the memory card 2 is to be
housed in the lower storage space 90b, guide plates 96

25 for guiding the memory card 2 in the Y direction may be
mounted on inner walls of the lower ends of the pair of
frames 92, respectively. The guide plates 96 are
detachably mounted on the frames 92 according to a known
method.

30 ~ The connector device 1° having this structure may
have a pair of ejection mechanisms having the same
structure as that of the ejection mechanism 3 of the
first embodiment. In this case, the pair of ejection
mechanisms are provided to the upper and lower surfaces

35 of the separator 94 so that they oppose each other at
their upper surface sides, i.e., the slide plate sides.
In Fig. 8, members of the pair of ejection mechanisms



the hard disk drive can be reliably protected. Addi

I t d
advant ages of the invention will be set forth in the Qﬂa; EMe 8ﬂ
.follows, and in part will be obvious fromthe descriptli "mF"
| earned by practice of the invention. The objects and
- 13 -

except for slide members 44 and a guide 48 are not
illustrated. Wwhen the pair of ejection mechanisms are
operated independently of each other, even when the
information storage device of either the upper or lower

5 storage space 90a or 90b is in use, the other infor-
mation storage device can be easily pulled out from the
connector section 24°'.

The locking mechanism for locking the HDD package 4
is formed as a lever 98 pivotally supported on the

10 forward end face of one frame 92. The function of the
lever 98 is similar to that of the locking mechanism 87
of the first embodiment. 1In the embodiment Shown in
Fig. 8, the level 98 is provided in only the lower
storage space 90b. However, it can also be provided in

'15 the upper storage space 90a. ' _

According to the second embodiment} the number of
combinations of maximum information storage'devices that
can be housed in the connector device 1' is three
including combination of two memory cards. 2, a com-

20 bination of two.- HDD packages 4, and a combination.of one.

' memory card 2. and one-HDD'package'4. However., the pre-
sent invention is not limited to this, and a larger
number of memory cards 2 and/or HDD packages 4 can be
housed.



4 advantages of the invention may be reaI|zed and ob__LaLned_by_neans_ef

the . instrunentalities and combina- tions particularly 0|nted out I n the

.appended cl ai ns. BRI EF DESCRI PTI ON OF THE DRAW NGS
drawi ngs, which are incorpo- rated in and constitute a
specification, illus- trate presently prefegrcred enbodi

I nvention, and together with the general description glven above and t he
detail ed description of the preferred enbodi- nents given below, serve to
explain the prigtaphes of the invention.

1. A connector device (1) for selectively connect-
ing at least one of a memory card (2) and a hard disk
drive package (4) as.a data storage device, comprising:

_ a housing (22) having an insertion_port'(33) at one
5 end of a length of the housing (22) and divided storage
spaces (22a, 22b; 90a, 90b)'which are divided in a
‘height of the housing (22) so that the data storage
device (2, 4) which is selectively inserted through the
insertion port (33) is received and held therein, the

10 divided storage spaces (22a, 22b; 90a, 90b) including
one first divided storage space for receiving and hold-
ing one memory card (2) each therein and one second
divided storage space for receiving and holding one hard
disk drive package (4) each therein; anda

15 connecting member (24), provided at the other end
of the length of the housing (22) to correspond to the
first and second divided storage spaces (22a, 22b; 90a,
90b), and having first and second pin terminal arrays.
(34, 32), the first pin terminal array (34) being

20 electrically connected to one data storage device
received in a corresponding one of said divided storage
spaces (22a, 22b; 90a, 90b), and the second pin terminal
array (32) integrally extending from the first pin ter-
minal array adapted (34) to be electrically connected to

25 an external electronic equipment.

2. A device according to claim 1, characterized in
that at least one second divided storage space includes
at least one first divided storage space.

3. A device according to claim 1 or 2,

30 characterized in that at least one second divided
storage space also serves as at least one first divided
storage space. '

4. A device according to any one of claims 1 to 3,
characterized in that at least one first divided storage

35 space exists 1ndependently of the second divided storage
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FIG 1 is a perspective view show ng a connector deV|ce cordlng to the

fi rst embodi ment of the present invention: FIG 2 is a IBeeti}&wa&ﬁ
.the connector device taken along the line Il-11 of FIG 1;

side view show ng a nmenory card nounted in the connector HWH
FIG 1, FIG 4 is a side view showi ng an2HBD package rounted in

connector device shown in FIG 1, FIG 5 is a plan of the connector
device shown in FIG 1 seen fromthe above which shows an ejection

mechani sm

10

15

20

25

30

35

FIg¥Paeeis a bottom vi ew of the connector device

5. A device according'to any one of claims 1 to 4,
characterized in that at least one second divided
storage space exists 1ndependently of the first divided
storage space.

6. A device according to any one of clalms 1 to 5,
characterized by further comprising:

engaging member (56), provided in each of the first
and second divided storage spaces, engageable with one
data storage device electrically connected to the first
pin terminal array of said connecting member (24) in the
corresponding one divided storage space, and slidably
movable in the 'direction of the length of the housing;
and

ejecting member (40), respectively, provided in the
first and second divided storage spaces (22a, 22b; 90a,
90b) to be capable of operating independently of each
other, for slidably moving the engaging member (56) in
the corresponding:oneﬂdividedlstorageuspace;toward the
insertion port (33) of=the-hoﬁsing (22), in order to
disconnect said first: pin terminal array (34) of said
connecting member (24) in the corresponding one divided
storage space from the one data storage device and to
eject the one data storage device outside the housing
(22) through the insertion port (33).

7. A device according to any one of claims 1 to 6,
characterized by further comprising locking member (87,
98), in at least one second divided storage space, for
releasably locking the hard disk drive package (4) con-
nected to the first pin terminal array (34) to prevent
loose connection between the cdnnecting member of the
hard disk drive package (4) received in the second
divided storage space and the first pin termlnal array
(34).

8. A device according to any one of claims 1 to 7,
characterized in that an electronic equipmént outside
the housing (22) is a cbmputer device such as a personal

_— T
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shemn in FIG. 1 seen fron1the bott om whi ch shows the ejgctjon nechanlsm
FIG 7 i*'s a sectional view showing a fulcrumportion of “
, of the ejection mechanismshow in FIGS. 5 and 6; and

perspective view showi ng a connector device according to

enbodi ment of the pres- ent inventien. - 3 ~-DETAILED DESCRIPTICN OF
PREFERRED ENMBODI MENTS FIGS. 1 and 2 show the first enbodi nent of the

pres- ent invention. A connector device 1 of this enbodi nent can
sel ectively recesmputen. nendbaptenr aempHiesneor a notebook type personal

computer.
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HDD package as a data storage deV|ce b ThIS connector device 1 is nounted
on a known com puter device (not shown) slich as a personal conputer, a

.l aptop conputer, or a Notebook-PC. In figures, the widthwi se direction, the
direction of the Tength, and the : o 5

Abstract: (Fig. 1)
"CONNECTOR DEVICE"

A connector (1) device is formed by coupling a
connector body (24) to a housing (22) the housing (22)
has divided storage spaces (22a, 22b) which are divided
in a height of the housing (22) the divided storage
5 = spaces (22a, 22b) includes one first divided sforage
space of receiving and holding one memory card (2) each
therein and one second divided storage .space for receiv- |

ing and holding one hard disk drive package (4) each
therein.
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direction of the height of the connector . device 1 and the nenory card 2 or
t he' HDD '‘package 4 are set as X, Y,” and Z directions, respectively. The
.menory card 2 shown in FIG 3 is known in the art and essentially consists
of a random access nenory (RAM incorporated into a card-Ilike device. This
mem ory card 2 represents a non-volatile RAM which once it has been

| oaded with data, can be withdrawn fromthe connector device 1. Sockets 2a
to be fitted on two pin contact arrays 32 (to be described later) of the
connec- tor devi cg,l are formed in the forward end face of the nenory
card 2. o

'l .

FIG.

-—_

This Sheet Has Been Repl

i



The HDD package 4 shown in FIG 4 is a | ow-profile HDD package conpri sing,

e.g..

.and a base
circuit board (not shown)

pin contact array 32 (to be

formed in

nmenber

i's nmounted. Sockets 4a

4 can

equal
e used in a simlar

a lowprofile housing 41 receiving a 1.8" disk drive (not shown),

pl ate 43 on which the housing 41 is placed and an HDD drive

to be fitted in the | ower
described | ater) of the connector device 1 are
the forward end face of the base plate 43. The w dth of
t he housing 41 and the base plate 43 is al nost
card 2. The HDD package

each of
to that of the nenory

manner to that for the

device 1 is

2

FIG.

card 2. A connector secti pn 24 of the connector
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coupled to a housing 22. The housing 22 has a pair of side walls 26
defining its two sides and upper and | ower housing plates 28 and 30
_defi'ning its upper and | ower An insertion port 33 of the housing 22 has
a wdth Werr] slightly larger than the w dthgof the nmenory card 2 or the
HDD package 4, and a hei g8t Herr] al nost t hedsane Bba package hei ght
‘Herr] of the HDD packagef 4. Accord- ingly, onz\NDD”nackage 4 can be
received in the stor- agegspace in the housi ng 2E=S=SSARYy

nmber 7'
integrally fo E op the fnnep i S g g#é]ﬁgehou&
al ong the Iongﬁf di.ha g GE=Hop2d and ‘

H§1; MEMORY CARD = Y

T
N
2

_— | z

_ 41
: 1 A~
H2(HY) 1.8 HDD n . l
: =3/ Y

CZ3

-3 — 72(74)

)
43 g/;izj

FIG 4

80 42 40
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84 82

FIG 7
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| ower storage spaces 22a and 22b in the housing 22 which are defined by the
gui‘de ménber 27 can respec- tively receive menory cards 2. The height of
.the mem ory card 2, i.e., the thickness is defined as Herr]. The card

t hi ckness Herr] is set such that its t hi ckness, when two cards are
stacked, is smaller than the package helght H[err] of the HDD package 4,
l.e., 2 XHerr] <Herr].

FIG 5
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6. The two contact pin arrays 32, to be fitted in the sockets fornmed on
the memdry card 2 or HDD package 4 side, and four pin contact arrays 34,
_integrally extend- ing fromthe pin contact arrays 32 to be connected with
the conputer device, are arranged in the connector section 24. A set of the
pin contact arrays 32 and 24 is arranged to respond to each of the upper
and | ower storage spaces 22a and 22b. Wth ti¥% connector device 1, the
menory card 2 and the HDD package 4 can be gel ectively connected to the

conput er devi ce by

n T UUWWWWWWW 117

D lo
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nmounting the single HDD package 4 in the housing 22 or the nmenory card 2 in
at ‘1 east one of the upper and | ower storage spaces 22a and 22b of the

. housing 22. Furthernore, according to this enbodinent, the hous- ing 22
preferably has upper and | ower ejection nmecha- nisns 3 and 5. The ejection

mechanisms 3 and 5 will be descri bed. FIGS. 5 and 6 respectively show
upper and | ower surfaces of the upper housing plate 28 of the connector
device 1, and nmainly the upper ejection nmechanism 3. In the vicinity of

the insertion port 33 of the housing 22, a pivot lever 40 is rotatably
supported on the hous- ing plate 28 by a rotation shaft 42.

8

FI1G.

This Sheet Has Been Replaced

T



Cne "end 43 of the pivot lever 40 is rotatably sup- ported on oneqepgephran
ej ection slide menber 44 by a rotation shaft 46 in order to cause the pivot
| ever 40 to pivot about the rotation shaft 42. The slide menber 44 slides
in a guide 48, integrally formed on one side wall 26, along the Y

di rection. A tongue 50 is integrally fornmed on the other 'end of the pivot
| ever 40. The tongue 50 slidably contacts the inner side of a belt-shaped
slide guide 5 slighty project- ing fromthe surface of the housing plate

28. Tpe~stia A e 2 fs-formed-by, e.g., punching ti. houﬁlng,ﬁ{aia 2853
Ther efare, Wi e the 51y i de rrerﬁ?erﬁ 44 is manual |y 5 . 1
J2scriplion : page to pagoad LB Py
W] Claim(s) ged ' . LW
Drawing(s) : paged .10 pam.d 7’1 .-v’
g W

¥1 Abstract
DATE CF RECE
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Connector device

The present invention relates to a connector device
which can be used for both a memory card and a hard disk
drive package serving as a data storage device to be
connected to a personal computer, a laptop computer or a
Notebook-PC.

The recent development in personal computers has
created what has become known as the laptop computer
which is substantially portable and consumes little
power. A further advancement on the laptop computer is
the so-called Notebook-PC. _

As the size reduction of the computer device such
the personal computer, the laptop computer or the

- Notebook-PC is promoted, demand has arisen for increas-
ing its data storage capacity at low cost. To increase
the processing speed of stored data and to increase
the capacity, it is preferable to use a memory card or a
hard disk as a data storgae medium rather than a floppy
disk.

ThHe memory card is advantageous as it is detachably
mounted in a computer device and is portable.

Although a low-profile, portable hard disk drive
(HDD) package incorporating a hard disk is available, it
is comparatively expensive. Accordingly;'when an HDD
package is integrally assembled in each individual
computer device, the cost of the computer device is
increased.
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noved to slide in the Y direction, the pivot |ever 40 pivots about the
Fotation shaft 42 along the upper sur- face of the housing plate 28.
Furthernore, a claw 54 projecting fromthe housing plate 28 side is forned
on the pivot |ever 40 by, e.g., punching, The slide plate 56 s used to
pul | out the nmenory card 2 electricall’y «€onnected to the connector section
24 of the connector device 1 fromthe connector section 24 when the nenory

card 2 is not in f‘ﬁ?th?%@oi'ei,dﬁfp't?{ee hifSe P d&5EE £haWrpBrakest S
proxi mal end. The claw I'S
the HDD package, even a third person can start the
operating system. Therefore, data stored in the hard
disk can be illegally used-or misused.

For these reasons, it is demanded that an HDD
package is detachably connected to a computer device in
the same manner as a memory card, so that the single HDD
package can be compatible used with a piurality of com-
puter devices; and separated from the computer device
and stored or carried. To detachably connect the HDD
package to the computer device is preferable to allow an
end user with a wide choice of the operating system, as
specifications of hard disks differ from each other
depending on operating systems. _

It is an object of the present'invention to provide
a connector device which can be used for both a memory
card and an HDD package and which can be detachably
mounted or connected, thereby satisfying the demands
described above.

The present invention has achieved the.above object
by a connector device comprising: a housing having an
insertion port at one end of a length of the housing and
divided storage spaces which are divided in a height of
the housing so that the data storage device which is
selectively inserted thfough the insertion port is
housed and held therein, the divided storage spaces
including one first divided storage space for housing
and holding one memory card each therein and one second
divided storage space for housing and holding one hard
disk drive package each therein; and a connecting
member, provided at the other end of the length of the
housing to correspond to the first and second divided
storage spaces; and having first and second pin terminal
arrays, the first pin terminal array beiﬁé electrically
connected to one data storage device housed in a
corresponding one of the divided storage spaces, and the

second pin terminal array integrally extending from the
_— T
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7 engageable with the claw 54 of the pivot | ever 40 along wth the pivotal
rovenment of the pivot |ever 40. There- fore, when the pivot lever 40 is
pivoted, the slide plate 56 slides in the Y direction on the surface of the
housing plate 28. During this sliding, arns 60 and 62 and cutouts

first pin terminal array adapted to be electrically con-
nected to an external electronic equipment.

Examples of the combinations of the first and
second divided storage spaces include a combination in
which at least one second divided storage space includes
at least one first divided storage space, a combination
in which at least one second divided storage space also
serves as at least one first divided storage'space, a
combination in which at least one first divided storage
space exists independently of the second divided storage
space, and a combination in which at least one second
divided storage space exists independently of the first
divided storage space.

According to an embodiment of the present
invention, the connector device further comprises an
engaging member, provided in each of the first and
second divided storage spaces, engageable with one
information storage device electrically connected to the
first pin terminal array of the connecting member in the
corresponding one divided storage space, and slidably
movable in the direction of the deéth of the housing,
and an ejecting member, respectively, provided in the
first and second divided storage spaces to be capable of
operating independently of each other, for slidably
moving the engaging member in the corresponding one
divided storage space toward the insertion port of the
housing, in order to disconnect the first pin terminal
array of the connecting member in the corresponding one
divided storage space from the one data storage device
and to eject the one data storage device outside the
housing through the insertion port.

According to the embodiment of the present inven-
tion, the connector device further comprises a locking
member, in at least one second divided sﬁbrage space,
for releasable locking the hard drive package connected
to the first pin terminal array to prevent loose connec-
tion between the connéciing member of the hard disk

This Sheet Has Been Replaced This is the replacefnent sheet
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68 and 70 (to be described |later) serve as slide guides and regul ate the
X-direction novenent of the slide plate 56. The arnms 60 and 62 arc forned
at two side end por- tions of the slide plate 56 to extend toward-the
connec- tor section 24. Bent portions 64 and 66 are respectively fornmed on
the arms 60 and 62. The bent portions 64,and 66 constitute steps with
respect to the slide plate 56 such that they project toward the inner
surface of the hous- ing plate 28 via the cutouts 6 and 70 fornmed at two

sides of the doued adh&Ge ;2&:@ﬂvéaelﬁoenectseeoﬁeceu%d%fa Hidradd!t hernore,
t he di stal ends_ of tQﬁ P flrs€'pin tareinagt to formejection ooks 72

and 74 engagéﬁp erm array.
Examples of the external electronic equipment include

a computer device, e.g., a personal computer, a laptop
computer, and a notebook type personal computer
(Notebook-~-PC).

According to the connector device of the present
invention, since the housing has the first and second -
divided storage spaces for the memory card and the HDD
package, respectively, the memory card and the HDD
package can be selectlvely used as the data storage
device.

According to the connéctor device of the present
invention, since a single connector device can be com-
monly used for both the memory card and the HDD package,
the HDD package as well as the memory card can be
detachably connected to an electronic equipment such as
computer device. Accordingly, an HDD package need not
be integrally assembled in a computer device or the
like. As a result, the cost is decreased, and an end
user can flexibly choose an operating system. Further-
more, since the HDD package can be separated from the
computer device and be stored, data stored in the hard
disk drive can be reliably protected.

This invention can be more fully understood from
the following detailed description when taken in con-
junction with the accompanying drawings, in which:

Fig. 1 is a perspective view showing a connector
device according to the first embodiment of the present
invention;

Fig. 2 is a sectional view of the connector device
taken along the line II - II of Fig. 1;

Fig. 3 is a side view showing a memory card mounted
in the connector device shown in Fig. 1; = |

Fig. 4 is a side view showing an HDD package
mounted in the connector device shdwn in Fig. 1;

Fig. 5 is a plan of the connector device shown in
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SOCket—S+£KF{HK¥4%K%%£¢—Lhe menory card 2. The nenory card 2 nust be

el ectri aIL hiel ded. Therefore, if the housing plate 28 is made of a

di el ect v} R % as stainless steel, a gap nust be provi ded between
t he inne he housing plate 28 and an opposing surface of the

I nserted For this purpose, projections 76 may be forned, for

exam pl e, at three central portions of “tBe-slide plate 56 by extrusion
nol di ng. The projections 76 project into the storage space through holes 78

the out or sur PEED of TRE%1 RECP ERenBRES ABLem IRy ot FroF Lt one. 76,
t he outer surfmechariisthg nmenory card 2 -

Fig. 6 is a bottom view of the connector device
shown in Fig. 1 seen from the bottom which shows the
ejection mechanism;

Fig. 7 is a sectional view showing a fulcrum por-
tion of the ejection lever of the ejection mechanism
shown in Figs. 5 and 6; and

Fig. 8 1is a perspective view showing a connector
device according to the second embodiment of the present
invention. : '

Figs. 1 and 2 show the first embodiment of the pre-
sent invention. A connector device 1 of this embodiment
can selectively receive two memory cards and one HDD
package as a data storage device.

This connector device 1 is mounted 6n a known com-
puter device (not shown) such as a personal.computer, a
laptop computer, or a Notebook-PC. 1In figures, . the
widthwise direction, the direction of the length, and
the direction of the height of the connector device 1
and the memory card 2 or the HDD package 4 are set as
X, ¥, and 2 directions, respectively.

The memory card 2 shown in Fig. 3 is known in the

. art and essentially consists of a random access memory
(RAM) incorporated into a card-like device. This memory
card 2 represents a non-volatile RAM, which once it has
been loaded with data, can be withdrawn from the connec-
tor device 1. Sockets 2a to be fitted on two pin con-
tact arrays 32 (to be described later) of the connector
device 1 are formed in the forward end face of the
memory card 2.

The HDD package 4 shown in Fig. 4 is a low-profile
HDD package comprising, e.g., a low-profile housing 41
receiving a 1.8" disk drive (not shown),'énd a base
plate 43 on which the housing 41 is placed and an HDD
drive circuit board (not shown) is mounted. Sockets 4a
to be fitted in the lower pin contact array 32 (to be
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a#&wmm%ﬁgﬂlnner surface of the housing plate 28. FIG 7 shows
ul crum portion of the pivot |ever 40. A cylindri cal
MWE’}L on one portion of the pivot lever 40 is engaged with a
beari ng hole med in the housing plate 28. The rotation shaft 42 nade
of, e.g,, brass is inserted in the cylindrécal projec- tion 80. The

rotation shaft 42 has a through hole at its central portion. A flange 84 is
formed on one nd of, e.r tatlon shaft 42. The other end of the rotatjon

shaft 42 is ca @F&JHH? ) (He tRR £PBREShAFt 983iFRoM BEitngormed in
the forward end face of the base plate 43. The width of

each of the housing 41 and the base plate 43 is almost
equal to that of the memory card 2. The HDD package 4
can be used in a similar manner to that for the member

card 2.

A connector section 24 of the connector device 1 is
coupled to a housing 22. The housing 22 has a pair of -,
side walls 26 defining its two sides and upper and lower
housing plates 28 and 30 deflnlng its upper and lower
surfaces.

An insertion port 33 of the housing 22 has a width
W1 slightly larger than the width of the memory card 2
or the HDD package 4, and a height H; almost the same as
a package height Hz of the HDD package 4. Accordingly,
one HDD package 4 can be received in the storage space |
in the housing 22.

A guide member 27 is integrally formed on the inner
wall of the side wall 26 of the housing 22 along the
longitudinal direction of the side wall 26. Upper and
lower storage spaces 22a and 22b in the housing 22 which
are defined by the guide member 27 can respectively
receive memory cards 2. The height of the memory card
2, i.e., the thickness is defined as H3. The card
thickness H3 is set such that its thickness, when two
cards are stacked, is smaller than the package height H»
of the HDD package 4, i.e., 2 x H3 < Hj.

The two contact pin arrays 32, to be fitted in the
sockets formed on the memory card 2 or HDD package 4
side, and four pin contact arrays 34, integrally extend-
ing from the pin contact arrays 32 to be connected with
the computer device, are arranged in the connector
section 24. A set of the pin contact arrays 32 and 24
is arranged to correspond to each of the'ﬁpper and lower
storage spaces 22a and 22b. With this connector device
1, the memory card 2 and the HDD package 4 can be selec-
tively connected to the.computer device by mounting the
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sl i fo Accordjngly, the rotation shaft 42 pivots
8 3?9 o HazBee °ﬁ£ bole 82 in accordance with the piv- otal novenent of
theJ HH ﬁ As a result, the rotation shaft 42 is repeatedly
pi v I nner

single HDD package 4 in the housing 22 or the memory
card 2 in at least one of the upper and lower storage
spaces 22a and 22b of the housing 22. Furthermore,
according to this embodiment, the housing 22 preferably
has upper and lower ejection mechanisms 3 and 5. The
ejection mechanisms 3 and 5 will be described.

Figs. 5 and 6 respectively show upper and lower

- surfaces of the upper housing plate 28 of the connector
device 1, and mainly the upper ejection mechanism 3.

In the vicinity of the insertion port 33 of the
housing 22, a pivot lever 40 is rotatably supported on
the housing plate 28 by a rotation shaft 42.

One end 43 of the pivot lever 40 is rotatably sup-
ported on one end of an ejection slide member 44 by a
rotation shaft 46 in order to cause the pivot lever 40
to pivot about the rotation shaft 42. The slide member
44 slides in a guide 48, integrally formed on one side
wall 26, along the Y direction.

A tongue 50 is integrally formed on the other end
of the pivot lever 40. The tongue 50 slidably contacts
the inner side of a belt-shaped slide guide 52 slightly
projecting from the surface of the housing plate 28.
The slide guide 52 is formed by, e.g., punching the
housing plate 28.

Therefore, when the slide member 44 is manually
moved to slide in the Y direction, the pivot lever 40
pivots about the rotation shaft 42 along the upper
surface of the housing plate 28.

Furthermore, a claw 54 projecting from the housing
plate 26 side is formed on the pivot lever 40 by, e.g.,
punching.

The slide plate 56 is used to pull out the memory
card 2 electrically connected to the connector section
24 of the connector device 1 from the connector section
24 when the memory card 2 is not in use. The slide
plate 56 has a raised claw 58 at its proximal end. The
claw 58 is engageable with the claw 54 of the pivot

This is the replacement sheet

2 3 OCT 19%

Date:



cirE_E¥E?EE?T5T‘§n?Tace~of the bearing hole 82 of thc housing plate 28

eont .H@IbmﬂaghghrcunferentiaI sur- face of the cylindrical projection
80 of I r 40 nmade of the sane material. Since both the rotation
shaf t MWWWI ndrical projection 80 have a high wear resistance, the
durability o fulcrumportion is remarkably inproved. The structure

of the I ower ejection mechanism5 is basigally the sanme as that of the
upper ejection mecha- nism 3 except the following point. That is, a | ocking
mechani sm 87 that pivots toward the insertion port 33 about a rotation
shaft 85 as tBevEn &dudlicngdmitiidde Pivetal stavessatopfa tdie @iviathber 44

of this |ower 1@R&! 4@ Therefore, when the pivot lever 40 is
pivoted, the slide plate 56 slides in the Y direction on
the surface of the housing plate 28. During this
sliding, arms 60 and 62 and cutouts 68 and 70 (to be
described later) serve as slide guides and regulate the
X-direction movement of the slide plate 56.

The arms 60 and 62 are formed at two side end por-
tions of the slide plate 56 to extend toward the connec-
tor section 24. Bent portions 64 and 66 are
respectively formed on the arms 60 and 62. The bent
portions 64 and 66 constitute steps with respect to the
slide plate 56 such that they project toward the inner
surface of the housing plate 28 via the cutouts 68 and
70 formed at two sides of the housing plate 28 on the
connector section 24 side. PFurthermore, the distal ends
of the arms 60 and 62 are bent to form ejecﬁion hooks 72
and 74 engaged with the socket side end face of the
memory card 2. '

The memory card 2 must be electrically shielded.
Therefore; if the housing plate 28 is made of a
dielectric material such as stainless steel, a gap must
be provided between the inner surface of the housing
plate 28 and an opposing surface of the inserted memory
card 2. For this purpose, projections 76 may be formed
at e.g., three central portions of the slide plate 56 by

~extrusion molding. The projections 76 protect into the
storage space through holes 78 formed at corresponding
positions of the housing plate 28 and can contact the
outer surface of the inserted memory card 2. By these
projections 76, the outer surface of the memory card 2
opposing the inner surface of the housing plate

28 is urged in a direction to separate from the inner
surface of the housing plate 28. '

Fig. 7 shows the section of the fulcrum portion of
the pivot lever 40.

A cylindrical projéction 80 formed on one portion

This is the replacement sheet
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mechiastesMabBechReptacthe HDD package 4 is received in the housing 22, the

b ocHi 87 |l ocks the HDD package 4 in order to prevent | oose
conq t he sockets 4a of the HDD package 4 and the pin contact
arra . e |l ocking nechanism87 is normally | ocated at a rotational
position indicated by a solid line in H@ 4. Wen the HDD package 4 is re-
ceived in the housing 22, it is manually pivoted to a position indicated by
a broken line. The HDD package 4 is |ocked in this manner. In the

connector devPfethenpived dieverbd® it rengaged whith sheeatipgyhededs?2 is
connected t0 @Hrfi8CeR- tHRC RS I INeL& oMPUt efhderbegt ibhe suager 4and/ or

made of, e.g., brass is inserted in the cylindrical pro-
jection 80. The rotation shaft 42 has a through hole at
its central portion. A flange 84 is formed on one end
of the rotation shaft 42. The other end of the rotation
shaft 42 is caulked to prevent the rotation shaft 42
from being slipped off. Accordingly, the rotation shaft
42 pivots within the bearing hole 82 in accordance with
the pivotal movement of the pivot lever 40. As a
result, the rotation shaft 42 is repeatedly pivoted
while the inner circumferential surface of the bearing
hole 82 of the housing plate 28 contacts the outer
circumferential surface of the cylindrical projection 80
of the pivot lever 40 made of the same material. Since
both the rotation shaft 42 and the cylindrical projec-
tion 80 have a high wear resistance, the dufability of
this fulcrum portion is remarkably improved.

The structure of the lower ejection mechanism 5 is
basically the same as that of the upper ejection mecha-
nism 3 except the following point.. That is, a locking
mechanism 87 that pivots toward the insertion port 33
about a rotation shaft 85 as the fulcrum is pro&ided to
the distal end of a slide member 44 of this lower ejec-
tion mechanism 5. When the HDD package 4 is received in
the housing 22, the locking mechanism 87 locks the HDD
package 4 in order to prevent loose connection between
the sockets.4a of the HDD package 4 and the pin contact
arrays 32. The locking mechanism 87 is normally located
at a rétat;onal position indicated by a solid line in
Fig. 1. When the HDD package 4 is received in the
housing 22, it is manually pivoted to a position indi-
cated by a broken line. The HDD package 4 is locked in
this manner. '

In the connector device 1 having the above struc-
ture, when the memory card 2 is connected to or discon-
nected from the computer device, the upper and/or lower
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| ower ej ection mechanism3 or 5 is used. First, to con- nect the memory

.card eetiflas BesnBeptlazed devi ce, the nenory card 2 is inserted in the upper
and/ or |l space 22a and/or 22b through the insertion port 33 of
the co 1, and the sockets 2a of the nenory card 2 are engaged

with the tirst upper pin contact array 34 of the connector section 24. In
this case, the forward end face of the memory card 2 is engaged with the
ej ection hooks 72 and 74 of the slide plate 56 and the slide plate 56 is
noved forward. Then, the pivot |lever 40 is also pivoted about the rotation
shaft 42. As sejection mechanise fenved 48 psefdect Fimsdm the erNeGee of

the housing 22:p0 h&Rot{PSEaE0S BB thaScolPlter device, the memory
card 2 is inserted in the upper and/or lower storage
space 22a and/or 22b through the insertion port 33 of
the connector device 1, and the sockets 2a of the memory
card 2 are engaged with the first upper pin contact
array 34 of the connector section 24. In this case, the
forward end face of the memory card 2 is engaged with
the ejection hooks 72 and 74 of the slide plate 56 and
the slide plate 56 is moved forward. Then, the pivot
lever 40 is also pivoted about the rotation shaft 42.
As a result, the slide member 44 projects from the end
face of the housing 22 on the insertion port 33 side.

To disconnect the memory card 2, the slide member
44 is urged to pivot the pivot lever 40 about the rota-
tion shaft 42. Then, the claws 54 and 58 are engaged
with each other, the slide plate 56 is thus moved in the
Y direction along the upper surface of the housing plate
28, and the memory card 2 is pulled out from the connec-
tor section 24 by the ejection hooks 72 and 74.

The upper and lower ejection mechanisms 3 and 5 can.
be operated independently of each other. Therefore,
when two memory cards 2 are simultaneously loadéd in the =
connector device 1, they'can be connected to or dis-

- connected from the computer device independently of each
other. For example, while information is being loaded
in the computer device from one memory card 2, the other
memory card 2 can be disconnected from the computer
device.

when the HDD package 4 is connected to or dis-
connected from the computer device, only the lower ejec-
tion mechanism 5 is used, and the ejection hooks 72 and
74 of the lower ejection mechanism § are engaged with
the socket 4a side end face of the HDD_péékage 4. The
sockets 4a of the HDD package 4 are engaged with either
upper or lower pin contact array, e.g., with the lower
pin contact array 32 in the example shown in the
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To dfsconnecr~fhe—ﬁeﬁﬁFy card 2, the slide nenber 44 is urged to pivot the

pi vo t the rotatlon shaft 42. Then, the claws 54 and 58 are
engagmé?l\iﬁ?m" Eﬁ'lii er, the slide plate 56 is thus moved in the Y

- 11 -

drawings. Then, the HDD package 4 can be connected to
or disconnected from the computer device in the same
manner as the memory card 2.

In this manner, when the ejection mechanisms 3 and
5 are provided to the connector device 1, the memory
card 2 or HDD package 4 can be connected to or dis-
connected from the computer device easily.

In the ejection mechanism 3 or 5 described above, -
the slide plate 56 slides on the surface of the housing
plate 28 or 30. Therefore, if, e.g., the housing plate
28 is made of a metal and the edges of .its though holes
78 are roughly finished, the contact surfaces of the
edges and the slide piate 56 might be scraped by the
slidable movement of the slide plate 56. When the
metal scrapings attach to the memory card 2, the HDD
package 4, or the connector section 24, electrical
faults may occur. In order to prevent this; it is pre-
ferable to apply a plate-like cover 79 made of, e.g.,
polyethylene on a corresponding portion of the inner
surface of the slide plate 56 that moves over the
through hole 78.°

In this'embodiment, the storage space of the
housing 22 is vertically divided by two. Therefore, the =
number of information storage devices that can be housed
in the housing 22 is a maximum of 2 when the memory
cards 2 are used and is a maximum of one when the HDD
package 4 is used. However, the present invention is
not limited to this. When the height of the housing 22
is increased, larger number of memory cards 2 and/or HDD
packages 4 can be housed. Alternatively, in addition to
the storage spaces serving for both the memory card 2
and the HDD package 4, a storage space for the memory
card 2 and/or a storage space for the HDD package 4 can
be provided.

The storage space for one HDD package 4 does not
necessarily include a storage space for housing two
memory cards 2 but can include a storage space for
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direction along the upper surface of the housing plate 28, and the nenory
.«card 2THisShegyHasd¥enReplafedom t he con- nector section 24 by the ejection hooks
72 and Lﬂliﬂlﬁ'ﬁﬂ'ﬂ[/ and | ower ejection nechanisms 3 and 5 can be

oper at e b of each other. There- fore, when two nenory cards 2
are simultaneously lIoaded in the connector device 1, they can be connected
to or disconnected fromthe conputer devide imdepen- dently of each other.
For exanple, while infornmation is being |oaded in the conputer device from
one menory carg 2, ,the o&her menory card 2 can be di sconnected fromthe
conput er devi c ousing only one memory card 2.

Fig. 8 shows the second embodiment of the present

invention. A connector device 1' of this embodiment can
use the memory card 2 (Fig. 3) and/or the HDD package 4
(Fig. 4) as an information storage device.

The connector device 1' is obtained by coupling a
connector section 24' to a housing 90. Although the
connector section 24' has a pair of upper and lower pin
contact arrays 32 and a pair of upper and lower pin con-
tact arrays 34, in the same manner as the connector sec-
tion 24 of the first embodiment, Fig. 8 shows only the
upper pin contact arrays 32 and 34. )

The housing 90 has a pair of frames 92 defining its
two sides and a plate-like separator 94 partitioning the
storage space of the housing 90 into upper and lower
storage spaces 90a and 90b. An open end portion of the
housing 90 on the opposlte side of the connector section
24' corresponds to an insertion port.

With this connector device 1', one memory.card 2 or-
one HDD package. 4 can be housed in either the upper or-
lower storage space 90a or 90b, and at least one memory
card 2 or one HDD package 4 can be selectively connected
to the computer device. When the memory card 2 is to be =
housed in the lower storage space 90b, guide plates 96
for guiding the memory card 2 in the Y direction may be
mounted on inner walls of the lower ends of the pair of
frames 92, respectively. The guide plates 96 are
detachably mounted on the frames 92 according to a known
method.

The connector device 1° having this structure may
have a pair of ejection mechanisms having the same
structure as that of the ejection mechanism 3 of the
first embodiment. In this case, the pair of ejection
mechanisms are provided to the upper and lower surfaces
of the separator 94 so that they oppose each other at
their upper surface sides, i.e., the slide plate sides.
In Fig. 8, members of the pair of ejection mechanisms
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hooks 72 Iomer ej ection mechanism5 are engaged with the
socket 4 of the HDD package 4. The sockets 4a of the HDD
package 4 are engaged w th either upper or |ower pin contact array, e.g.,
with the lower pin contact array 32 in thel®xanpl e shown in the draw ngs.
Then, the HDD package 4 can be connected to or disconnected fromthe

P e bt R E Y Hneled DE T S0 o o bl oo

1, the nenory illustrated. when the palr of ejection mechanisms are
operated independently of each other, even when the
information storage device of either the upper or lower
storage space 90a or 90b is in use, the other infor-
mation storage device can be easily pulled out from the
connectof section 24°'.

The locking mechanism for locking the HDD package- 4
is formed as a lever 98 pivotally supported on the
forward end face of one frame 92. The function of the
lever 98 is similar to that of the locking mechanism 87
of the first embodiment. In the embodiment shown in
Fig. 8, the level 98 is provided in only the lower
storage space 90b. However, it can also be provided in
the upper storage space 90a.

According to the second embodiment, the number of

When t hepHd age 4 |s connected to or discon- nected fromthe conputer
devi ce, % 6dec- tion mechanism5 is used, and the ejection

combinations of maximum information storage'devices that
can be housed in the connector device 1' is three
including combination of two memory cards .2, a com-
bination of two- HDD packages 4, and a combination.cf one
memory card 2.and one HDD package 4. However, the pre-
sent invention is not limited to this,'and a larger
number of memory cards 2 and/or HDD packages 4 can be
housed.
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card 2 or HDD package 4 can be connected to or dis- connected fromthe
.conput er TABSh&CHR BSénlRéplaced | N the ej ecti on nechanism 3 or 5 descri bed

above, the ; 6 slides on the surface of the housing plate 28 or
30. Ther ef HMIHE“MEIU the housing plate 28 is made of a netal and the
edges of i O s 78 are roughly finished; the contact surfaces of
the edges and the slide plate 56 m ght 1Be-scraped by the slidable nove-
ment of the slide plate 56. Wen the netal scrapings attach to the nenory
card 2, the HDD_ package 4, or the connector section 24, electrical faults

may occur. In ELaémst o prevent this, it is preferable to apply a plate-Ilike
cover 79 made of, eg., polyethylene on a corresponding

1. A connector device (1) for selectively connect-
ing at least one of a memory card (2) and a hard disk |
drive package (4) as.a data storage device, comprising:

a housing (22) having an insertion port (33) at one
end of a length of the housing (22) and divided storage
spaces (22a, 22b; 90a, 90b) which are divided in a
height of the housing (22) so that the data storage
device (2, 4) which is selectively inserted through the
insertion port (33) is received and held therein, the
divided storage spaces (22a, 22b; 90a, 90b) including
one first divided storage space for receiving and hold-
ing one memory card (2) each therein and one second
divided storage space for receiving and holding one hard
disk drive package (4) each therein; and

connecting member (24), provided at the other end
of the length of the housing (22) to correspond to the
first and second divided storage spaces (22a, 22b; 90a,
90b), and having firsf and second pin terminal arréys
(34, 32), the first pin terminal array (34) being
electrically connected to one data storage device
received in a corresponding one of said divided storage
spaces (22a, 22b; 90a, 90b), and the second pin terminal
array (32) integrally extending from the first pin ter-
minal array adapted (34) to be electrically connected to
an external electronic equipment.

2. A device according to claim 1, characterized in
that at least one second divided storage space includes
at least one first divided storage space.

3. A device according to claim 1 or 2,
characterized in that at least one second divided
storage space also serves as at least one first divided
storage space. '

4. A device according to any one of claims 1 to 3,
characterized in that at least one first divided storage
space exists independenfly of the second divided storage
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portion f& é@ iqur surface of the slide plate 56 that noves over the

t hr ough as Secn ¥ s enbodi ment, the st orage space of the housing

22 is verI m‘ Wﬂm by two. Therefore, the nunber of information

storage d be housed in the housing 22 is a maxi nrum of 2

when the nenory cards 2 are used and is a maxi mum of one when the HDD
- 15 -

space.

5. A device according to any one of claims 1 to 4,
characterized in that at least one second divided
storage space exists independently of the first divided
storage space.

6. A device according to any one of claims 1 to 5,
characterized by further comprising:

engaging member (56), provided in each of the first
and second divided storage spaces, engageable with one
data storage device electrically connected to the first
pin terminal array of said connecting member (24) in the
corresponding one divided storage space, and slidably
movable in the ‘direction of the length of the housing;
and
| ejecting member (40), respectively, provided in the
first and second divided storage spaces (22a, 22b; 90a,

- 90b) to be capable of operating independently of each
other, for slidably moving the engaging member (56) in
the corresponding one. divided storage.space.toward the .
insertion port (33) of the housing:(22), in order.to .
disconnect said first pin terminal’ array- (34) of said-
connecting member (24) in the corresponding one divided
storage space from the one data storage device and to
eject the one data storage device outside the housing
(22) through the insertion port (33).

7. A device according to any one of claims 1 to 6,
characterized by further comprising locking member (87,
98), in at least one second divided storage space, for
releasably locking the hard disk drive package (4) con-
nected to the first pin terminal array (34) to prevent
loose connection between the connecting member of the
hard disk drive package (4) received in the second
divided storage space'and'the first pin terminal array
(34). ' g

o 8. A device according to any one of claims 1 to 7,
characterized in that an electronic equipment outside

the housing (22) is a computer device such as a personal
—_ - T
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10 'packadng\TE‘UsedT‘tbmgng, the present inventionis not limted to
t hi s. \Wien #%fRhedagj Hlof the housing 22 is increased, |arger nunber of

menory card egackages 4 can be housed. Alternatively, in addi-
tion to th s serving for both the nmenory card 2 and the HDD
package 4, a s e for the nenory card 2 and/or a storage space for

t he HDD package 4 can be provi ded. -Thes st or age space for one HDD package
4 does not

computer, a laptop computer, or a notebook type personal

computer.
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neccssarily include a storage space for housing two nmenory cards 2 but can
include a storage space for housing only one nenory card 2. FIG 8 shows
t he second enbodi nent of the present invention. A connector device 1' of
this enbodi nent can use the nenory card 2 (FIG 3) and/or the HDD package 4
(FIG 4) as an information storage devi ce. The connector device 1' is
obt ai ned by coupling a connector sectrom724' to a.housing 90. Although the
connector section 24' has a pair of upper and |ower pin contact arrays 32
and a pair of WpReraad | Quelg piyy contact arrays 34, in the sane manner as
t he connector section 24 of the first enbodiment, FIG 8 shows only

"CONNECTOR DEVICE"

A connector (1) device is formed by coupling a
connector body (24) to a housing (22) the housing (22)
has divided storage s@aces (22a, 22b) which are divided
in a height of the housing (22) the divided storage
spaces (22a, 22b) includes one first divided storage
space of receiving and holding one memory card (2) each
therein and one second divided storage ;space for receiv-
ing and holding one hard disk drive package (4) each
therein.
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t he upper pin contact arrays 32 and 34. The housing 90 has a pair of
frames 92 defining its two sides and a plate-like separator 94 partitioning
t he storage space of the housing 90 into upper and | ower storage spaces 90a
and 90b. An open end portion of the housing 90 opposite the connector
section 24' defines an insertion port.. Wth this connector device 1', one
menory card 2 or one HDD package 4 camrr lde -housed in either the upper or

| ower storage space 90a or 90b, and at | east one nenory card 2 or one HDD

"~ package 4 can be selec- tively connected to the conputer device. Wen the

menory card 2 is\:?/be housed in tpe [ ower storage
(]
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space 90b, guide plates 96 for guiding the nenory card 2 in the Y direction
may be nounted on inner walls of the | ower ends of the pair of frames 92,
respectively. The guide plates 96 are detachably nounted on the frames 92
according to a known net hod. The connector device 1' having this
structure may have a pair of ejection nechanisnms having the sane structure
as that of the ejection nechanism 3 ot the first enbodinent. In this case,
the pair of ejection necha- nisns are provided to the upper and | ower

sur faces of
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the separator 94 so that they oppose each other at their upper surface
.Ssides, i.e., the slide plate sides. In FIG 8, nenbers of the pair of

ej ection nechani sms except for slide nenbers 44 and a gui de 48 arc not
illustrated. When the pair of ejection nmechani snms are operated
i ndependently of each other, even when the informa- tion storage device of
ei ther the upper or |ower storage -3 -
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space 90a or 90b is in use, the other information storage device can be
.easily pulled out fromthe connector section 24'. The | ocki ng nechani sm
for |ocking the HDD pack- age 4 is formed as a | ever 98 pivotally supported
on the forward end face of one franme 92. The function of the lever 98 is
simlar to that of the | ocking mechanism 87 of the first enbodinent. In the
enbodi ment shown in FIG 8, the | ever -98 i-s provided in only the | ower
storage space 90b. However, it can al so be provided in the upper storage
space 90a. According to the second enbodi nent, the nunber of conbinations
of maxi mum i nf or mam on storage devices

-85 3R Y
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that can be housed in the connector device 1' is three including

.conbi nation of two nenory cards 2, a conbi- nation of two HDD packages 4,
and a conbi nation of one nenory card 2 and one HDD package 4. However, the
present invention is not limted to this, and a | arger nunber of nenory
cards 2 and/or HDD packages 4 can be housed. Addi ti onal advant ages and
nodi fications wll readily occur to thRoS$e-skilled in the art. Therefore,
the inven- tion in its broader aspects is not limted to the specific
details, and representative devices, shown and de- scribed herein.

Accordi ngly, various nodifications my be na%%\Mtrunn departing fromthe

spirit or scope of )(
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the.general I nventive concept as defied by the ap- pended clains and their
equi val ent s. 12 What is clained is:
1. A connector device for selectively connecting at
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| east one of a menory card and a hard disk drive pack- age as a data

st orage devi ce, conpri sing: a housi ng having a pair of opposing side
wal | s defin- ing a storage space of said housing, one end of said
housi ng defining an insertion port for inserting said .at | east one
data storage device into at |east a por- tion of the storage space of
sai d housi ng; a shal | ow gui de nenber 1 ongi tudi nal |y ext endi ng al ong
the inner side of at |east one of the side walls of said housing to
define at |est upper and | ower storage spaces within the storage space
of said housi ng, the storage spaces of said housing being
substantially uninterrupted by said shall ow gui de

FI16 8
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nenber; and a connector section coupl ed éomt.,, d;b”ia’?rﬂjhphs‘
ing. opposite the insertion port, said conne¢tgr, 2O PEEE g jr‘*l'ak}*'-f"'""g Hipper
and |'ower contact arrays dis: posed respee i nPaERe -hpPeFindT.

| ower storage spaces of said housing forZc eetEngraged --s’%?oﬁ‘ﬁ@é'-ﬁ

devices inserted in the respective storq_ge $p"é§c‘%§*‘ﬁf5-§ft ‘ragefleastt papedof..
sai d upper and | ower contact arrays bei ng adapted to interchangeably
connect to both a menory card and a haf diodiisk oo Ryempaek Y

...............

wher eby sai d connector device is capable of ac-"""""ceptinganenory-card

in each of the upper and | oner CONNECTORBEVICEI| ternatively, a hard
di sk

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a connector device
which can be used for hoth a memory card and a hard
disk drive package serving as a data storage device tobe
connected 10 a personal computer, a laptop computer or
a Notebook-PC. .

2. Description of the Related At

The recent development in personal computers bas
created what has become known as the laptop computer
which is substantially portablc and consumes little
power. A further advancement on the laptop computer
is the so-called Notebook-PC.

As the size reduction of the computer device such the
personal computer, the laptop computer or the Note-
book-PC is promoted, demand has arisen for increasing
its dara storage capacity at low cost. To increase the
processing speed of stored data and to increasc the
capacity, it is preferable to use a memory card ora h'ard
disk as a data storage medium rather than a floppy disk.

The memory card is advantageous as it is detachably
mounted in a computer device and is portable.

Although a Jow-profile, portable hard disk drive
(HDD) package incorporating a hard disk is available, it
is comparativcly expenasive. Accordingly, when an
HDD package is integrally assembled in each individual
computer device, the cost of the computer device Is
increased.

Furthermore, if the computer device incorporates the
HDD package, even a third person can start the operat-
ing system. Therefore, data stored in the hard disk can -
be illegally used or misused. ,

For these reasons, it is demanded that an HDD pack-
age is detachably connested to a computer device in the
same manmer as 2 memory card, so that the single HDD
package can be compatible used with a plurality of
computer devices, and scparated from the computer
device and stored or carried. To detachably connect the
HDD package 1o the computer device is preferable to

. allow an end user with a wide choice of the operating
system, as specifications of hard disks differ from each
other depending on operating systems. _
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drive package that may occupy both storage spaces. 2. A connector
device as recited in claim1 wherein the storage space of said housing has
a height Herr] and wherein the upper and | ower storage spaces defi ned

wi thin the storage space of said housing by said guide nmenber each have a:
hei ght Herr], the height Herr] of the storage space of said housing being
substantially equal to a height Herr] %f said at |east one hard disk drive
pack- age, the height Herr] of each of the upper and | ower stor- age

spaces being substantial | SUMARY P THE INVENTION | east one nenory

card. . R . N
It is an object of the present invention to provide a

counector device which can be used for both a memory
card and an HDD package and which can be detach-
ably mounted or connected, thereby satisfying the de-
mands described above.

The present invention has achieved the above object
by a connector device comprising: 2 housing having an
insertion poft at one end of a Jength cf the housing and
divided storage spaces which are divided in a height of
the housing so that the dara storage devicc which is
selectively inserted through the insertion port is honsed
and held thercin, the divided storage spaces including
onc first divided storage space for housing and holding
one memory card cach therein and one second divided
storage space for housing and holding one hard disk
drive package each therein; and a connecting member,
provided at the other end of the length of the housing to
correspond 1o the first and second divided storage
spaces, and having first and second pin terminal arrays,
the first pin terminal array being electrically connected
1o one data starage device housed in 2 corresponding
one of the divided storagc spaces, and the second pin
terminal array integrally extending from the first pin
terminal array adapted 1o be electrically connected 10
an external clectronic equipment. _

Examples of the combinations of the first and second
divided storage spaces include a combimation in which
at least onc second divided storage space includes at
Icast one first divided storage space, a combination in
which at least onec second divided storage space also
serves as at least one first divided storage space, a com-
bination in which at least one first divided storage space
exists indcpendently of the second divided starage
space, and a combination in which at least one second
dividcd storage space exists independently of the first
divided storage space. _

According to an embodiment of the present inven-
tion, the connector device further comprises an engag-
ing member, provided im each of the first and second
divided storage spaces, engagesble with one informa-
tion storage device electrically connected to the first
pn terminal array of the comnecting member in the
corresponding one divided storage space, and slidably
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13 .3. A connector device according to claim1 wherein the upper and | ower
contact arrays each have a first contact portion extending fromsaid
connector section into the respective upper and | ower storage spaces for
connecting to storage devices inserted in the respective

3

movable in the direction of the depth of the housmg.
and an ejecting member, respectively, provided in the
first and second divided storage spaces to be capable of
'operanng mdependently of each other, for slidably
moving the engaging membcr in the cotresponding one
divided storage space toward the insertion port of the
housing, in order to disconnect the first pin terminal
array of the connecting member in the corresponding
one divided storage spacc from the onc data storage
device and to eject the one dats storage device cutside
the housing through the inscrtion port.

According 1o the ecmbodiment of the present inven-
tion, the connector device further comprises a2 locking
member, in at least one second divided storage space,
for releasable locking the hard drive package connected
to the first pin terminal array to prevent loose connec-

- tion between the connecting member of the hard disk
drive package received in the second divided storage
space and the first pin terpuinal array.

Examples of the external electronic equipment in-
clude a computer device, e.g., a personal computer, a
laptop computer, and & notebook type personal com-
putcer (Notebook-PC).

According 1o the connector device of the present
invention, since the housing has the first and second
divided storage spaces for the memory card and the
HDD package, respectively, the memory card and the
HDD package can be selcctively used as the data stor-
age device.

According to the connector device of the present
invention, since a single connector device can be com-
monly used for both the memory card and the HDD
package, the HDD package as well as the memory card
can be detachably comnected to an elcctronic equipment

- such as computer device. Aceordingly, an HDD pack-
' age need not be integrally assembled in a computer
device or the like. As g result, the cost is decreased, and
an end user can flexibly choose an operating system, -
Funhermorc, since the HDD package can be separared
. from the computer device and be stored, data stored in
- the hard disk drive can be reliably protected. '

Additional aobjects and advantages of the inveation
will be set forth in the description which follows, and in
part Will be obvious from the description, or may be
learned by practice of the invention. The objects and
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storage spaces, and a second contact portion extending from said connector
section external to said housing for connection to external electronic
equi pnent . 4. A connector device according to claim3 wherein the first
contact portion of each contact array conprises a two pin contact array,
and wherein the second contact portion of each contact array conprises a
four pin ar- ray. 5. A device accordlhé to claim 3 wherein the externa

el ectroni c equi pment conpri se e of a personal com._ puter, a |aptop
conputer and a not e8d "EQEﬁiJ c inyengion, may: be: realizedcand ab-di ng t o

claim1 V\,herel n sai &mﬁdl bnvmgmofrthnmmmmmmkgealmﬁ éombma-wi t h
tions particularly pointed out in the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanymg drawings, which are incorpo- -
rsted in and constitute a part of the specification, llns.
trate presently preferred embodiments of the invention,
and togcther with the general description given above
and the detailed description of the preferred embodi-
ments given below, serve 1o explain the principles of the
invention.

FIG. 1 is a perspective view showing a connecctor
device according to the first embodiment of the present
invention:

FIG. 2 is a sectional view of the counector device
taken along the line ll—II of FIG. 1;

FIG. 3 is a side view showing a memory card
mouuted in the connector device shown in FIG. 1;

FIG. 4 is a side view showing an HDD packagc
mounted in the connector device shown in FIG. I;

FIG. 5 is a plan of the connector device shown in
FIG. 1 seen from the above which shows an ejection
mechanismn; :

. FIG. 6 is a bottom view of the comnector device
shown m FIG. 1 secn from the bottom which shows the
¢jection mechanism;

FIG. 7 is a sectiopal vicw showing a fulcrum portion
of the ejection lever of the ejection mechanism shown
in FIGS. S and 6; and

FIG. 8 is a perspective view showing a conmector
devi_ce according to the second embodiment of the pres-
ent invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

FIGS. 1 and 2 show the first embodiment of the pres-
ent invention. A connector device 1 ol this embodiment
can selectively receive two memory cards and one.
HDD package as a data storage device. |

This cormector device 1 is mounted on a known com-
puter device (not shown) such as a personal computer,
a laptop computer, or 2 Notebook-PC. In figures, the
widthwise direction, the direction of the lengtb and the
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said at | east one side wall. 7. A connector device according to claim1,
further conprising a | ocking nenber pivotally nounted on said housing
proxi mate the insertion port, said | ocking nmenber being operable to at
| east partially obstruct the insertion port when a hard disk drive package
I's con- nected to one of said contact abrays to prevent the hard disk drive
frominadvertently being disconnected fromsaid one contact array. 8. A
connector device accqQfding to claim31, further conprising: a slide plate
di sposed proxi mate ofifesnonRfithaherighsef the conpersordeyiagd andabes and bei ng
operable to slide memory card 2 or the HDD package 4 are set as X, Y,

and Z directions, respectively.

The memory card 2 shown in FIG. 3 is known in the

art and essentially consists of a random access memory

(RAM) incorporated into a card-like device. This mem-

ory card 2 represents a non-volaiile RAM, which once

it has been loaded with data, can be withdrawa from the

connector device 1.-Sockets 2z to be fitted on two pin

cantact arrays 32 (1o be described later) of the connec-

tor device 1 are formed in the forward end face of the

memory card 2.

The HDD package 4 shown in FIG. 4 is a low-profile

HDD package comprising, e.g., a low-profilc housing

41 receiving a 1.8" disk drive (got shown), and a base

plate 43 on which the housing 41 is placed and an HDD

drive circuit board (not shown) is mounted. Sockets 4z

1o be fitted in the lower pin contact array 32 (to be

described later) of the connector device 1 are formed in

the forward end face of the base plate 43. The width of

each of the housing 41 and the base plate 43 is almost

equal to that of the memory card 2. The HDD package

4 can be used in a similar manner to that for the member

card 2. -

A connector section 24 of the connector device 1is
c_oupled to a housing 22. The housing 22 has a pair of S

~ side walls 26 defining jts two sides and apper and lower

~ housing plates 28 and 30 defining its upper and lower
surfaces.

An insertion port 33 of the housing 22 has a width
Wi slightly larger than the width of the memory card 2
or the HDD package 4, and a height H; almost the same
asa package height F; of the HDD package 4. Accord-
ingly, one HDD packagc 4 can be received in the stor-

- age spacc in the housing 22.

: A guide member 27 is integrally formed on the inner
wall_cf the side wall 26 of the housing 22 along the
longitudinal direction of the side wall 26. Upper and
lower storage spaces 224 and 224 in the housing 22
which are dcfined by the guide member 27 can respee-
tively receive memory cards 2. The height of the mem-
ory card 2, ie., the thickness is defined as Hj. The card
thickness Hj is set such that its thickness, when two
cards arc stacked, is smaller then the package height H,
of the HDD package 4, i.e., 2 X H3 < Hj.
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t.oward and away from said connector section in a

pl ane parall el

to the

pl ane defined by said opposing side walls, said side plate having

ej ection hooks

with a forward end face of a storage device con-

that extend into said one storage space to engage
nected to the contact

array disposed in said one st orage space,; an ejection nenber slidably
nounted on the outer si de of one_of The side walls of said housing and

bei ng operative to sl FRA&

WO fioRtact pis arzays 32udonbe fited dnathe and avay

from said connectors%‘g,kéﬁ formedi on the pemoryicard 2 omHIdBbpackagent ed on sai d

housi ng and

ing from the pin contact arrays 32 to be connceted with

. the computer device, are arranged in the connector

section 24. A ser of the pin contact arrays 32 and 24 is
arranged toQ correspond to each of the upper and lower
storage spacss 224 and 225. With this connector device
1, the memory card 2 and the HDD package 4 can be
selectively connected to the computer device by
mounting the single HDD package 4 in the housing 22
or the memory card 2 in at least one of the upper and

lower storage spaces 220 and 22b-of the housing 22.

Furthermore, according to this embodiment, the hous-
ing 22 preferably has upper and lower ejection mecha-
nisms 3 and 5. The ejection mechanisms 3 and 5§ will be
described.

FIGS. 5 and 6 respectively show upper and lower

surfaces of the upper housing plate 28 of the connector

device 1, and mainly the upper ejection mechanism 3.
I the vicinity of the insertion port 33 of the housing:

22, a pivot lever 40 is rotatably supported on the hous.

ing platc 28 by a rotation shaft 42.

One end 43 of the pivor lever 40 is rotatably sup-
ported on one end of an gjection slidec member 44 by a
rotation shaft 46 in order to cause the pivot lever 40 to

-pi.vot x;xbout the rotation shaft 42. The slide member 4
 slides in a gnide 48, integrally formed on one side wall

26, along the Y direction.

A tongue 50 is integrally formed on the other end of
the pivot lever 40. The tongue 50 slidably conracts the
ianer side of a belt-shaped slide guide § slightly project-
ing from the surface of the housing plate 28. The slide
gide 52 is formed by, c.g., punching the housing plate
. Therefore, when the slide member 44 is manually
moved to slide in the Y direction, the pivot Jever 40
pivots about the rotation shaft 42 along the upper sur-
face of the housing plate 28.

- Furthermore, a claw 54 projecting from the housing |

plate 28 side is formed on the pivot Jever 40 by, e.g.,
punching. T
The slide plate 56 is used to pull out the memory card
2.elcctrically connected to the connector section 24 of
the connector device 1 from the connector sectioy 24
when the memory card 2 is not in use. The slide plate 56
has a raiscd claw 58 at its proximal end. The claw 58 is

ar réAigled and four pim contsctirrays 34 intdgrallyextaed-p! ane of
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14 . said slide plate, one end of said pivot |ever being coupled to
said slide plate and the other end of said pi vot | ever being coupled to
said ejection nenber.

7

engageable with the claw 54 of the pivot lever 40 along
with the pivotal movemcnt of the pivot lever 40, There-
fore, when the pivot lever 40 is pivoted, the slide plate
56 slides in the Y direction on the surface of the housing
plate 28. During this sliding, arms 60 and 62 and cutouts
68 and 70 (to be described later) serve as slide guides
and regulate the X.direction movement of the slide
plate S6.

The arms 60 and 62 arc formed st two side end por-
tions of the slide plate 56 10 extend toward the connec-
tor section 24. Bent portions 64 and 66 are respectively
formed on the arms 60 and 62. The bent portions.64 and.
66 constimmte sicps with respect to the slide plate 56 such
that they project toward the inner surface of the hous-
ing platc 28 via the cutouts 6 and 70 formed at two sides
of the housing plate 28 on the connector section 24 side.
Furthermore, the distal ends of the arms 60 and 62 are
bent 2o form ejection hooks 72 and 74 engaged with the
socket side end face of the memory card 2.

The memory card 2 must be electrically shielded.
Therefore, if the housing plate 28 is made of a dielectric
material such as stainless steel, a gap must be provided
between the inner surface of the housing plate 28 and an
opposing surface of the inserted memory card 2. For
this purpose, projections 76 may be formed, for cxam-
ple, at three central portions of the slide plate 56 by
‘extrusion molding. The projections 76 project into the
storage spacc through holes 78 formed at corresponding

. positions of the housing plate 28 and can contact the
outer surface of the inserted memory card 2. By these
projectious 76. the outer surface of the memory card 2
opposmg the inner surface of the housing plate 28 is
urged in a direction to separate from the inner surface of
the housing plate 28,

FIG. 7 shows the section of the fulcrum portion. of
the pivot lever 40.

A cylmdncal projection 80 formed on one portion of
the pivot lever 40 is engaged with a bearing hole 82
formed in the housing plate 28. The rotation shaft 42
made of, ¢.g., brass is inserted in the cylindrical projec-
tion 80. The rotation shaft 42 has a through hole at its
central portion. A flange 84 is formed on one end of the
rotation shaft 42. The other end of the rotation shaft 42
is caulked to prevent the rotation shaft 42 from bemg
slipped off. Accordingly, the rotarion shaft 42 pivots
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9. A connector device according to claim8 further conpri sing: a second

‘'slide plate disposed proxi mate the other of sai d upper and | ower
storage spaces and bei ng operable to slide toward and away from said
con- nector section in another plane parallel to the plane defi ned
by sai d opposing side walls, said second slide plate having ejection
hooks that extend |nto sald ot her orage space to engage with a

forward end fa s,contact arra
di sposed in said otcgl [ st or a%g;é ﬁf&ﬁ m&‘%ﬁhﬁg er slidably g
nount ed on the %ll l"(Sf 3 fresy] ’d usi ng and
romwn sh 42 is repanedly vaoted while the inner
circumferendal surface of the bearing hole 82 of the .
housing plate 28 contacts the onter circumferential sur-
face of the cylindrical projection 80 of the pivot lever
' 40 made of the same material. Sincz both the rotarion
shaft 42 and the cylindrical projection 80 have a Iugh
- Wear resistance, the durability of this fulcrum portion is
remarkably improved.
The structure of the lower ejection mechanism § is
basically the same as thar of the upper cgect:on mecha-
nism 3 cxcept the followmg point. That is, a locking
mechanism 87 that pivots toward the insertion port 33
about a rotation shaft 85 as the fulerum is provided to
the distal eud of a slide member 44 of this lower ejection
mechanism 5. When the HDD package 4 is received in-
the housing 22, the locking mechanism 87 locks the
HDD package 4 in order 10 prevent loose connection
between the sockets 4a of the HDD package 4 and the
- pin contact arrays 32, The lockmg mechanism 87 is
normally located at a rotatonal position indicated by a
_salid line in FIG. 1. When the HDD package 4 is re-

ceived in the housing 22, it is manually pivoted to a
posman indicated by a broken line. ‘I‘he HDD package
: 4 i3 locked in this manner.
In the connector device 1 havmg the above sm:cture,
' when the memory card 2 is connected to or discon-
nected from the compiter device, the upper and/or
lower ejection mechavism 3 or 5 is used. First, to con-
nect the memory card 2 to the computer device, the
.memory card 2 is inserted in the upper and/or Jower
storage space 22a and/ar 22% through the insertion port
33 of the connector device 1, and the sockets 22 of the
“memory cdrd 2 urc engaged with the first upper pin
contact array 34 of the coanector section 24. In this
case, the forward end face of the memory card 2 is
engaged with the gjection hooks 72 and 74 of the slide
plate 56 and the slide plate 56 is moved forward. Then,
the pivot lever 40 is also pivotcd sbout the rotation shaft
42. As a result, the slide member &4 projects from the
end face of the housing 22 on the insertion port 33 side.
To disconnect the memory card 2, the slide member
44 is urged to pivot the pivot lever 40 about the rotation
shaft 42. Then, the claws 54 and S8 are engaged with
cach other, the slide plate 56 is thus moved in the Y
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bei ng- operative to
from said connect or

on sai d hous- ing and arranged to rotate in a plane parall el

slidc |l engthw se of said housing toward and away
section; and a second pivot |ever rotatably nounted

to the

pl ane of said second slide plate, one end of said second pivot |ever
bei ng coupled to said second slide glate and the other end of said

second pi vot | ever being coupled to

10. A connector dev
card and a hard dis
a housing having up

sai d second ejection nem

ber.

ige for selectively conngcti at .| est one.of a nmenory
h pf i
8 ank l%wﬁigm aége GEPREP Hbnpr i si ng:

nector section 24 by the ejectdon hooks 72 and 74.
The npper and lower ejection mechanisms 3 and S
can be operated independently of each other. There-

~ forc, when two memory cards 2 are simultaneously

loaded in the connector device 1, they can be connected
to or disconnected from the computer device indepen-
dently of each other. For example, while information is

"being loaded in the computer device from one memory

card 2, the other memory card 2 can be disconnéected
from the computer device. y

- When the HDD package 4 is connected to or discon-
nected from the computer device, only the lower ejec-
tion mechanism 5 is used, and the cjection hooks 72 and

* 74 of the lower ejection mechanism § are engaged with

the socket 44 side end face of the HDD package 4. The
sockets 4a of thc HDD package 4 arc cngaged with
either upper or lower pin contact array, e.g., with the
lower pin contact array 32 in the example shown in the
drawings. Then, the HDD package 4 can be connected
to or disconnected from the computer device in the
same manner as the memory card 2.

. In this manner, when the gjection mechanisms 3 and .

5 are provided to the councctor device 1, the memory

card 2 or HDD package 4 can be connected to or dis- -

coanected from the computer device easily.
In the ejection mechanism 3 or 5 described above, the
glide plate 56 slidcs on the surface of the housing plate

28 or 30. Therefore, if, e.g., the housing plate 28 ismade ;

of a metal and the edges of its though holes 78 are

roughly finished, the contact surfaces of the edges and "

the slide plate 56 might be scraped by the slidable move-

ment of the slide plate 56. When the metal scrapings

attach to the memory card 2, the HDD package 4, or
the connector section 24, electrical faults may occur. In
order to prevent this, it is preferable to apply a plate-like
cover 79 made of, e.g., polyethylene on a corresponding
portion of the inner surface of the slide plate 56 that
moves over the through hole 78.

In this embodiment, the storage space of the housing
22 is vertically divided by two. Therefore, the number
of information storage devices that can be housed in the
housing 22 is a maximum of 2 when the memory cards
2 arc used and is a maximum of one when the HDD
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a pair of opposing side walls defining a storage space of said housing,
one end of said housing being open and defining an insertion port for

i nserting said at | east one data storage device into at |east a
portion of the storage space of said housing; a shal | ow gui de nmenber

| ongi tudi nal | y extendi ng along the inner side of at |east one of the
side walls of said housing to defi nd%at | east upper and | ower

storage spaces within the storage space of said .housjng, the storage
space of said housi packaged is used. However, the present invention is not

limited to this. When the height of the housing 22 is
increased, larger number of memory cards 2 and/or
HDD packages 4 can be housed. Alrematively, in addi-
tion to the storage spaces serving for both the memory
card 2 aad the HDD package 4, a storage space for the
memory card 2 and/or a storage space for the HDD
package 4 can be provided.

The storage space for one HDD package 4 does not
peccssarily include a storage space for bhousing two
memory cards 2 but can include a storage space for
housing only one memory card 2.

FIG. 8 shows the sccond embodiment of the present

.invention. A connector device 1’ of this embodiment
can use the memory card 2 (FIG. 3) and/or the HDD
package 4 (FIG. 4) as an information storage device.

The connector device 1" is obtained by coupling 2
connector section 24° to a housing 90. Although the

. conmector section 24’ has a pair of upper and Jower pin

- contact arrays 32 and a pair of upper and lower pin
contsct arrays 34, in the same manner as the connector
section 24 of the first embodiment, F1G. § shows.only
the upper pin contact arrays 32 and 34.

The housing 90 has a pair of frames 92 defining its
two sides and a plate-like separator 94 partitioniinig the -
storage space of the housing 90 into upper and lower '
storage spaces 90z and 9056. An open end portion of the
housing 90 opposite the connector section 24’ defines an
insertion port.

With this connector device 1', one memory card 2 or
one HDD package 4 can be housed in either the upper
or lower storage spacc 904 or 905, and at lcast one
memory card 2 or one HDD package ¢ can be sclec-
tively comnecred to the computer device. When the
memory card 2 is to be housed in the lower storage
space 905, guide plates 96 for guiding the memory card
2 in the Y direction may be mounted on inner walls of
the lower ends of the pair of frames 92, respectively.
The guide plates 96 are detachably mounted on the
frames 92 according to a known method. '

The connector device 1’ having this structure may
have s pair of cjection mechanisms having the same

- structure as that of the ejection mechanism 3 of the first
embodiment. In this case, the pair-of ejection mecha-
nisms are provided to the upper and lower surfaces of
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5 . substantially uninterrupted by said shal |l ow gui de nmenber, and

a connector section coupled to the end of said hous- I ng opposite the
i nsertion port, said connector sec- tion having upper and | ower contact
arrays dis- posed respectively in the upper and | ower storage

11

the separator 94 so that they oppose each other at their
upper surface sides, i.c., the slide plate sides. In FIG. 8,
members of the pair of ejection mechanisms except for
slide members 44 and a guide 48 arc not illustrated.
Whea the pair of cjection mechanisms are operated
independently of each other, even when the informa-
tion storage device of either the upper or lower storage
space 90q or 90/ is in use, the other information storage
device can be easily pulled ount from the commector
section 24,

The locking mechanism for locking the HDD pack-
age 4 is formed as a lever 98 pivotally supported on the
forward end face of one frame 92. The function of the
lever 98 is similar to that of the locking mechanismn 87 of
the first embodiment. In the embodiment shown in FIG.
8, the lever 98 is provided in only the lower storage

" space 90b. However, it can also be provided in the
upper storage space 90a

According to the sccond embodiment, the number of
combinations of maximum information storage dcvices
that can be houscd in the connector device 1’ is three
including combination of two memory cards 2, a combi-
nation of twa HDD packages 4, and a combination of

.one.memary card.2 and one HDD package 4. However,
‘ the present mvention is not limited to this, and a Jarger
number of memory cards 2 and/or HDD packages ¢
can be housed. :

Additional advantages and modifications will readily
occur to those skilled in the art. Therefore, the iaven-
tion in its broader aspects is not limited to the specific
details, and representative devices, shown and de-
scribed herein. Accordingly, various modifications may
be made without departing from the spirit or scope of
the gencral inventive concept as defmed by the ap-
pended claims and their equivaleats.
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spaces of or connect| ng with storage devices inserted in
t he respe ” mi ces | east one of said upper and | ower
contact arrays dapt ed to i nterchangeably connect to both a

menory card and a hard dISk dri ve package, wher eby sai d connect or
device is capable of ac- cepting a nenory card in each of the upper and
| ower storage spaces, or alternatively,la hard di sk drive package that
may occupy both stor spaaé 11. A connector device as recited in
clai m 10 wherein the d8of said housing has a height Herr] and

wherein the upper and mnnectnra devineaforsselectively connecting at
Jeast one of a memory card and a hard disk drive pack-
age as a data storage device, compnsmg-

8 housing having a pair of opposing side walls defin-
ing a storage space of said housing, one end of said
housing defining an inserticn port for inserting said
at least one data storage device into at least a por- -
tion of the storage space of said housing;

a shallow, gmde« member -longitudinally cxtending
along the inper side of at least one of the side walls

_ of said housing to define at lest upper and lower
storage ‘spaces ~within the storage space of said -
housing, the storage spaces of said housing being
substantally unmtermpted by said shallow guide
mcmber; and

a connector section coupled to the end of said hous-
ing opposite the insertion port, said connector sec-
tion having upper and lower contact arrays dis-
poscd respectively in the upper and lower storage
spaces of said housing for 'connzctmg with storage
devices inscrted in the respective storage spacss, at
lesst one of said upper and lower contsct arrays -
being adapted 1o interchangeably connect tobotha
memory card and a hard disk drive package,
whereby said connector device is capable of ae-
cepling.a memory card in each of the upper and
lower storage spaces, or alternatively, a hard disk
drive package thit may occupy both storage
spaccs.

2."A comnector device ss recited in claim 1 wherein
the storage space of said housing has a height Hi and
wherein the upper and iower storage spaces defined:

* within the storage’space of said housing by said gnide
member each bave a height Hj, the height H; of the
storage space of said housing being substantially equal
to a height H; of said at least one hard disk drive pack-"
age, the height Hj of each of the upper and lower stor-

age spaces being substantially equal to a heigfit of said at
least one memory card. =
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within t Ij‘mﬂlmm’ f said housing by said guide nmenber each have a
hei ght H El’ﬂH[err] of the storage space of said housing being
substantlally equal to eight Herr] of said at | east one hard disk drive
pack- age, the height Herr] of each of the upper and | ower stor- age
spaces being substantially equal to a height of said at |east one nenory
card. 12. A connector device accordi nb3to claim 10 wherein the upper and

| ower contact arr ayﬁb é’?Ch have a_fiyJst cont act gs) t,i OH gt endi ng from said
connector section | device I WBFHER spaces for
connecting to storthgcuppen aad @#F@Eﬁﬂ anrays @spbohﬂﬂaﬂsﬁﬁlage spaces,
and a second cont aontact portion extending from said connector section
into the respective upper and lower storage spaces. for
connecting to storage devices inserted in the respective
storage spaces, and a second contact portion extending
from said connector section exteraal to said housing for
connection to external clectronic equipment. |
4. A connector device according to claim 3 wherein
the first contact portion of each contact array compriscs
3 two pin contact array, and wherein the sceond contact
portion of each contact array comprises a four pin ar-
ray.
5. A device according to claim 3 wherein the external
clectronic equipment comprises onc of a personal com-
- puter, a’laptop computer and 3 notcbeok computer.

6. A connector device accordmg to claim 1 wherem
said shallow guide member is integrally formed with.
said at least one side wall, '

7. A connector device according 10 claim 1, funher
comprising a locking member pivoually mounted on
s2id housing proximate the insertion port, said locking
member being operable to at least partially obstruct the
insertion port when a hard disk drive package is con-
nected to one of said contact arrays Lo prevent the hard -
disk drive from inadvertently being disconnected from
said one contact array. '

8. A connector device sccording to claim 1, further
comprising:

a slide plare disposed proximate one of said upper and
lower storage spaces and being operable to slide
toward and away from said connector section in a
plane parallel to the plane defined by said opposing
side walls, said side plate having ejection hooks
that extend into said one storage space to engage
with a forward end face of a storage device con-
nected to the contact array disposed in said one
storage space;

an ejection member slidably mounted on the outer

. side of one of thc side walls of said housing and
being operative 10 slide lengthwise of said housing
toward and away from said cannector section; and

a pivot lever rotatably mounted on said housing and
arranged to rotate in a plane parallel to the planc of
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extendi ng fromsaid connector -section external to said housing for

connecting to e c eqw p-.- ment. 13. A connector device
according to cl Himwmm\mwmnﬂme first contact portion of each contact
array conprises a (wo pImcontact array, and wherein the second contact
portion of each contact array conprises a four pin array. 14. A device
according to claim 12 wherein the ext ert4 nal el ectronic equi pnent conpri ses
one of a personal computer a | aptop conputer and a not ebook conputer.
said slide plate, one end of said pivor lever being
coupled to said slide plate and the other end of said
pivot lever being coupled to said ejection member. -
9. A connector device according to claim 8 furth:r
comprising:
a second slide plate dispased proximare the other of
said upper and lower storage spaces and being
operable to.slide taward and away from said con-
nector section in another planc parailel to the plane
defined by said opposing side walls, said second
slide plate having ejection hooks that extend into
said other storage space to engage with a forward
end [ace of a storage device connected 1o the
contact array disposed in said other storage space;
a second cjection member slidably mounted on the
outer side of the other side wall of said housing and
being operative to slide lengthwise of said housing
toward and away from said connector section; and
a second pivot lever rotatably mounted on said hous-
ing and arranged to rotate in a plane parallel to the
plane of said second slide plate, one end of said
second pivot lever being coupled to said second
slide plate and the other end of said second pivot
'l:evcz being coupled to said second ejcction mem-
r.
10. A connector device for selectively connecting at
lest one of a memory card and a hard disk drive package
as a data storage device, comprising:
a housing having upper and lower housing plates and
a pair of opposing side walls defining a storage
space of said housing, one end of said housing being
open and defining an insertion port for inserting
said at least one data storage device into at least a
portion of the storage space of said housing;
a shallow guide member longimdinally extending
along the inner side of at Jeast one of the side walls
of said housing to define at least upper and lower
storage spaces within the storage space of said
housing, the storage space of said housing being
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gui de ne formed with said at | est one side wall. 16. A
connect or to claim10, wherein conprising a | ocking nenber
pivotally mounted on said housing proximate the insertion port,

15

16 . 157 connﬁrm&%mﬂe according to claim10 \)\,herei' n said shall ow
L 1)

substantially uninterrupted by said shallow guide
mecmber; and

a connector section coupled to the end of s;ud hous-

ing opposite the insertion port, said connector sec-
tion having upper and lower comtact arrays dis-
posed - respectively in the upper and lower storage
spaces of said housmg for connecting with storage
devices inserted in the respective storage spaces, at
least one of said upper and lower contact arrays
being adapted to interchangeably connect to both a
“memory card and a hard disk drive package,
whereby said connector device is capable of uc-
~ cepting a memory card in each of the upper and
Jower storage spaces, or alternatively, a hard disk
drive package that may occupy both storagc
spaces.

11. A connector device as recited in claim 10 wherein
the storage space of said housing has a height H; and
wherein the upper and lower storage spaces defined
within the storuge space of said housing by said guide
member each have a height Hs, the height Hi of the
storage space of said housing being substantially equal
to a height H; of said at least one hard disk doive pack-
age, the height Hs of each of the upper and lower stor-
age spaces being substantally cqual to a helght of said at
least one mecmory card.

1Z. A connector device according to claim 10
wherein the upper and lower contact arrays each have
a first contact portion cxtending from said connector
sécton into the respective upper and lower storage

~ -spuces for connecting to storage devices inscrted in the
respective storage spaces, and a seeond contact portion
extending from said connector section cxternal to said -
housing for comnecting to cxternel electronic equip-
ment.

13. A coanector device according to claim 12
wherein the first contact portion of cach contact array
comprises a two pin contact array, and wherzin the
second contact portion of each contact array comprises
a four pin array,

14. A device according to claim 12 wherein the exter-

. nal electronic equipment comprises one of .a personal
computer a laptop computer and a notcbdok computer.
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sai d | ocking—+erber—being operable to at |est partially obstruct the :
insertioﬂ"ﬂm"m di sk drive pack- age is connected to one of said
cont act mr"m @l't he hard di sk drive frominadvertently being

di scon- néct &d fro sal & one contact array. 17. A connector device
according to claim10 wherein the upper .and | ower housing plates of said
housi ng each have cutouts forned theref at predeter- mned | ocations, and
wherei n said connect Qr, device further, conprises,. slide plate coupled to
and sl idabl e over thgso_ rCORNeCIQF ; dewcs; 95’58'%%@ ﬁz%‘?‘?lgi | ates and

havi ng ej ec- t iwhersin kaid shallow gwide moobeyisistegsally femmed sai d
with said at lest one side wall.

16. A connector device according to claim 10,
wherein comprising a locking member pivotally
mounted on said housing proximate the imsertion port,
said locking member being operable to at lest partially
obstruct the insertiona port when a hard disk drive pack-
age is connected to one of said contact arrays ta preveat
the hard disk drive from imadvertently being discon-
vected from said one contact array. :

17. A connector device according to claim 10
wherein the upper and lower housing plates of said -
housing each huve cutouts formed therein at predeter- -
mined locations, and wherein said connector device
further comprises: o

a slide platc coupled 1o and slidable over the outer
surface of one of the hosing plates and having ejec-
tion hooks that extend through the cotouts in s=id
one housing plate to engage with a forward end
face of a storage device conpected to he contact

. array closest to said one housing plate;

an cjection member slidably mounted on the outer
side of one of the side walls of said housing and
being operative to slide lengthwise of said housing .
toward and away from said connector section; and

a pivot lever rotatably mounted on said one hounsing
plate, onie end of said pivot lever being coupled 1o
said slide plate and the other end of said pivot lever
bemng coupled to said ejection member.

18. A connector device according to claim 19 forcther

comprising:

a second slide plate coupled to and slidable over the
outer surface of the other housing plate and having
gjection hooks that extend through the cutouts in
said other housing plate to engage with a forward
end face of a storage device connmected to.the -
contact array closest to-said other honsing plate -

a second ejection member slidably mounted on the
onter side of the other sidc wall of said housingand
being operative to slide lengthwise of said housing
toward and away from said connector scction; and

a second pivot lever rotatably mounted on said other
housing plate, one end of said second pivot lever
being coupled to said second slide plate and the
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one ho
connec

ej ectioh ne

ngage with a forward end face
n!e array closest to said one h
y nount ed on the outer si de

wal I s of said hou3|ng and bei ng operative to slide

housi ng

toward and away from said connector section;

| ever rotatably nmounted on said one hodET pl at e,

pi vot |ever
pi vot | ever

bei ng cou

of a storage device

ousi ng pl at e; an

of one of the side

| engt hwi se of said
and a pivot

one end of said

id gergnd &l

connector dcvxce according to claim 10
wherem the upper and lower housing plates have cut-
outs formed therein at predetermined locations, and
wherein said connector device further comprises:

a slide plate coupled to and slidable over the outer
surfacc of the upper housing plate and having ejee-
tion hooks that extend through the cutouts in the
upper housing plate into the upper storage space to
engage with a forward end face of a storage device
conmected to the upper contact array;

an ejection member slidably mounted on the outer
surface of one of the side walls of said housing and
being operable to slide lengthwise of said housing
toward and away from said connector section; and

a pivot lever rotatably mounted on the upper housing
plate, onc end of said pivot lever being coupled to
said slide plate and the other end of said pivot lever
being coupled o said ejection member.

20. A connector device according w claim 19 further

comprising:

3:3econd slide plate coupled to:and. slidable over the .

outer surface of the lower housinig plate and having '

_ejection hooks thar extend through the cutouts in

"-the lower housing plate into the lower storage area

to engage with a forward end face of a storage
device connected to the lower contact array;

a second cjection member slidably mounted on the
onter surface of the other side wall of said housing
and being operable to slide lengthwise of said hous-

- ing toward and away from said connector section;

-and

a second pivot lever rotatably mounted on the lower
housing plate, one end of said second pivot levér
being coupled to said second slide plate and the
other end of said second pivot lever being coupled
Lo said second ejection member.

B et

devi ce according to cIt
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- a second slide plate coupled to and slidable over the outer surface of
t he ot her housing plate and havi ng ej ection hooks that extend through
the cutouts in said other housing plate to engage with a forward

end face of a storage device connected to the contact array closest to
sai d other housing plate a second ejection nmenber slidably nounted on the
outer side of the other side wall of said housing and .bei ng operative
to slide |l engthw se of said housing 1t oward and away from sai d connect or
section; and a second pivot |lever rotatably nmounted on said ot her

housi ng plate, one end of said second pivot |lever ~ , being coupled to said
second slide plate and the :

{

F1G.
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17 ' other end of said second pivot

second ej ecti on nenber.

| ever bei ng coupl ed
19. A connector device according to claim10

to said

wherein the upper and | ower housi ng pl ates have cut-
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outs ‘fornmed therein at predeterm ned |ocations, and wherein said connector
devi ce further conpri ses: a slide plate coupled to and slidable over the
out er surface of the upper housing plate and havi ng ejec- tion
hooks that extend through the cutouts in the upper housing plate into
t he upper storage space to engage with a forward end face of a storage
devi ce connected to the upper contagt array; an ejection nenber
slidably nmounted on the outer surfa®e of one of the side walls of said
housi ng and bei ng ope&gble to slide |l engtdw se % sai d housi ng

toward and away from sai d tonnector section; aﬁd‘ pi vot |ever rotatably
nount ed on the upper housigng
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..

pléte, one end of said pivot |ever being coupled to said slide plate

and the other end of said pivot |ever bei ng coupled to said ejection
menber . 20. A connector device according to claim 19 further conpri sing:
a second slide plate coupled to and slidable over the outer surface of
the | ower housing plate and havi ng ej ection hooks that extend through
the cutouts in the I ower housing platg into the | ower storage area

to engage with a forward end face of a st®rage devi ce connected to the
| ower contact array; a second ejection nmenber slidably nounted on the

outer surface of the other side wall of said housing

A ; - 1
[ ( L
& Lo 1 ol 7o
\ -
o e
64 T i 66 A
i 76 ; 76 !
il 1 =1

I
] 44 >
- \- “
44" @ ' L 46
45/ "6 L 3
52 | ) Y T &
42 40 48
48
) < |
-85 32 Y

FIG 5

This is the replacement' sheet

Date: 0 8 DEC 1997



and Being operable to slide | engthw se of said hous- ing toward and

away from said connector section; and a second pivot lever rotatably
nount ed on the | ower housi ng pl ate, one end of said second pivot |ever
bei ng coupled to said second slide plate and the ot her end of said
~ second pivot |ever being coupled to said second ejection nenber.
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18
CONNECTOR DEVICE

ABSTRACT

A connector device comprises a housing having an
internal storage space for inserting one or more storage
devices therein. A shallow guide member is coupled
along one of the inner side wallis of the housing to define
upper and lower storage spaces within the housing
without substantially interrupting the overall storage
space of the housing. A couanector section coupled to
one end of the housing has upper and lower contact
arrays disposed respectively in the upper and lower
storage spaces. At least one of the contact arrays is
adapted to interchangeably connect to either a memory
card or a hard disk drive package. A single hard disk
drive package may be connected to the connect device,
thereby occupying the entire storage space of the house,
or altermatively, a memory card may be inserted into
each of the upper and lower storage spaces. The con-
nector device may further comprise upper and lower
ejection mechanisms for ejecting storage devices from
the respective storage spaces.

Figure 1 , 3
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