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(54) TITLE OF THE INVENTION Socket Apparatus

(57) ABSTRACT

OBJECTIVE: To allow memory cards to be easily attached to the
upper and lower two-level slots by touch, without visual confirmation.
MEANS FOR ACHIEVING THE OBJECTIVE: Partition member
17 is disposed between two-level slots 14 and 15. In the process of
attaching memory card 18 to either of upper and lower slots 14 and

15, if the posture of memory card 18 is inclined in a direction

18a

approximately perpendicular to the direction of insertion, the front 4 18

18 18a 1Ba

end of memory card 18 comes into contact with partition member 17,

thereby preventing incorrect attachment.

Partition member 17 is supported in such a way that its front and rear

edge portions can turn about their respective axes through the

intermediation of support rods 17b. Accordingly, when a hard disk

unit having a greater thickness than memory card 18 is to be attached

to lower slot 15, partition member 17 moves upward in a direction

parallel to its original plane, making attachment of the hard disk unit

possible.
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WHAT IS CLAIMED IS:

CLAIM 1

A socket apparatus, comprising:

two-level slots that are in communication with each other and allow first
input/output packages to be attached in two levels, or alternatively allow a second
input/output package, which is thicker than the first input/output package, to be

attached in either one of the two levels,

guide rails respectively formed in the above-mentioned slots on both sides so as

to guide the respective input/output packages mentioned above,

two-level connectors disposed on the rear side of the respective slots mentioned
above in such a way that they can be connected to the above-mentioned first

input/output package and the above-mentioned second input/output package, and

a partition member disposed in the intermediate opening part between the above-
mentioned two slots in such a way that the above-mentioned partition member is
freely displaceable to a position that prevents interference with the above-
mentioned second input/output package when said second input/output package

is accommodated in one of the above-mentioned two slots.

CLAIM 2
The socket apparatus according to Claim 1, wherein the aforementioned partition member
is formed of a plate member that is freely displaceable to a position that prevents

interference with the aforementioned second input/output package.

CLAIM 3
The socket apparatus according to Claim 1, wherein the aforementioned partition member
is formed of a rod member that is freely displaceable to a position that prevents interference

with the aforementioned second input/output package.
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DETAILED DESCRIPTION OF THE INVENTION

[0001]
TECHNOLOGICAL FIELD OF THE INVENTION
The present invention pertains to a socket apparatus to which two types of input/output

packages having different thicknesses can be attached selectively.

[0002]
PRIOR ART

In recent years, small computer devices such as personal computers and word processors
have continued to gain more functionality, and the required information storage capacity has
gradually increased in conjunction therewith.
[0003] Accordingly, socket apparatuses are built into these small computer devices so as to
allow input/output packages, such as memory cards and hard disks, to be attached and
detached from the outside, thereby enabling the information storage capacity to be easily
expanded and further allowing exclusive use.
[0004] However, providing multiple types of socket apparatuses to accommodate different
kinds of input/output packages, such as memory cards and hard disks, within a single small
computer device hinders efforts to reduce the size and weight of the computer device.
[0005] Accordingly, for example, Japanese Patent No. 2659030 discloses a socket apparatus
that allows for selective attachment of two memory cards and one hard disk package.
[0006] More specifically, as shown in Figure 7, socket apparatus 1 comprises slots 1a and 1b
arranged in two levels, one above the other, so as to receive two memory cards. Said slots 1a
and 1b are in communication with each other through the intermediation of intermediate
opening part 1c. The structure allows a single hard disk package, which is thicker than a

memory card, to be placed in lower slot 1b in place of a memory card.

[0007]
OBJECTIVE TO BE ACHIEVED BY THE INVENTION

However, in the case of small computer devices such as portable personal computers, a
socket apparatus -- because of space-efficiency considerations -- is often disposed at a
location such as on the lateral surface of the main body of the device where visual
confirmation is difficult. Consequently, the operator often has to attach an input/output
package, such as a memory card, to a slot formed in the socket apparatus while blindly
confirming its position by touch.
[0008] So, with respect to slots 1a and 1b being formed in two levels, one above the other, in

socket apparatus 1, when one side of memory card 2 enters slot 1a and the other side enters
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slot 1b, the card can easily end up in a tilted posture, leading to incorrect attachment and
making the handling difficult, as shown in Figure 7.

[0009] Accordingly, an objective of the present invention is to provide a socket apparatus
that makes it possible to attach an input/output package to a slot easily and accurately by

confirming its position by touch.

[0010]
MEANS FOR ACHIEVING THE OBJECTIVE
In order to achieve the above-mentioned objective, the first invention is characterized by

comprising:

two-level slots that are in communication with each other and allow first input/output
packages to be attached in two levels, or alternatively allow a second input/output
package, which is thicker than the first input/output package, to be attached in either

one of the two levels,

guide rails respectively formed in the above-mentioned slots on both sides so as to

guide the respective input/output packages mentioned above,

two-level connectors disposed on the rear side of the respective slots mentioned above
in such a way that they can be connected to the above-mentioned first input/output

package and the above-mentioned second input/output package, and

a partition member disposed in the intermediate opening part between the above-
mentioned two slots in such a way that the above-mentioned partition member is freely
displaceable to a position that prevents interference with the above-mentioned second
input/output package when said second input/output package is accommodated in one

of the above-mentioned two slots.

[0011] In this case, the above-mentioned partition member is preferably formed of a plate
member that is freely displaceable to a position that prevents interference with the above-
mentioned second input/output package. Alternatively, the above-mentioned partition
member is formed of a rod member that is freely displaceable to a position that prevents
interference with the above-mentioned second input/output package.

[0012] In the present invention, the partition member disposed in the intermediate opening

part between the upper and lower slots formed in two levels in the socket apparatus defines
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a boundary between the two slots. Therefore, in the event that a first input/output package is
attached in a posture inclined in a direction intersecting the direction of insertion when the
first input/output package is attached to at least one of the two slots, the leading end surface
of the first input/output package comes into contact with the partition member, making
further attachment impossible, thereby preventing incorrect attachment. Further, when a
second input/output package, which has a greater thickness than the first input/output
package, is attached to either one of the two slots, the partition member is displaced to a
position that prevents interference with the second input/output package, allowing the second
input/output package to be attached.

[0013] In this case, the partition member is preferably formed of a plate material so that said
partition member serves as a guide surface when a first or second input/output package is

attached or may be formed of a rod member to simplify the structure.

[0014]
EMBODIMENT OF THE INVENTION

The following is an explanation of one embodiment of the present invention with
reference to the drawings:

Figures 1 to 5 illustrate the first embodiment of the present invention. In the present
embodiment, figures 1 to 3 show exploded perspective views of the socket apparatus, and
figures 4 and 5 show vertical sectional front views of the socket apparatus.

[0015] Socket apparatus 11 illustrated in the present embodiment is built into a small
computer device such as a personal computer or word processor. On the rear side of socket
housing 12 of said socket apparatus 11, connectors 13a and 13b are arranged in two levels,
one above the other. It should be noted that the contact arrays provided in each of the
connectors 13a and 13b are soldered to the main board on which components such as the
CPU (Central Processing Unit) are mounted.

[0016] In socket housing 12, two-level (upper and lower) slots 14 and 15 are formed
corresponding to connectors 13a and 13b. Said two slots 14 and 15 are in communication
with each other through the intermediation of intermediate opening part 12a, and guide rails
14a and 15a are formed in each of slots 14 and 15 on both sides.

[0017] Further, partition member 17 is disposed so as to transversely bridge intermediate
opening part 12a. As shown in Figure 1, partition member 17 is composed of flat plate 17a
formed in a mesh form and support rods 17b that are provided so as to turn about their
respective axes to support the front- and rear-edge portions of the flat plate 17a. Both ends
of each support rod 17b are bent into a Z-shape so that those ends are supported on stepped
portions 16 that are integrally formed at the lower part of guide rails 14a in such a way that

the ends can turn about their respective axes.
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[0018] Upper and lower two-level slots 14 and 15 are formed in the same shape, and memory
cards 18, which are illustrated as an example of a first input/output package, are attached to
said slots 14 and 15. Projections 18a that engage guide rails 14a or 15a are formed on both
sides of memory card 18. It should be noted that, for example, well-known nonvolatile RAM
is built into memory card 18 so that stored contents are retained even after memory card 18
is pulled out from slot 14 or 15.

[0019] Memory card 18 can be activated regardless of whether it is attached to upper slot 14
or lower slot 15, and it is also possible to attach memory cards 18 to upper and lower slots
14 and 15 concurrently. When two memory cards 18 are used, it is possible to activate them
in a mutually associated state.

[0020] A hard disk (HD) unit 19, which is illustrated as an example of a second input/output
package having a greater thickness than memory card 18, can be attached to lower slot 15.
Projections 19a that engage guide rails 15a are formed on both sides of HD unit 19.

[0021] Connector pins (not shown) to be connected to connectors 13a and 13b are provided
on the rear surfaces of memory card 18 and HD unit 19.

[0022] Next, an explanation of the operation of the present embodiment having the above-
described configuration will be presented below: First, partition member 17 is inserted from
the front through intermediate opening part 12a between stepped portions 16 formed at the
lower part of upper slot 14 of socket housing 12, and both ends of support rods 17b, which
support the front- and rear-edge portions of partition member 17, are hooked onto stepped
portions 16.

[0023] Then, as shown in figures 2 and 3, flat plate 17a provided for partition member 17 is
supported by support rods 17b so that it can freely move upward in a direction parallel to its
original plane.

[0024] When memory card(s) 18 are attached to either or both of upper and lower slots 14
and 15, as shown in figures 1 and 4, partition member 17 is tilted into a planarized state and
hooked onto stepped portions 16.

[0025] As a result, as shown in Figure 4, partition member 17 defines the boundary between
upper and lower slots 14 and 15. In the process of attaching memory card(s) 18 to either or
both of upper and/or lower slots 14 and 15, if the memory card 18 is inclined in a direction
approximately perpendicular to the direction of insertion, the front end face of memory card
18 comes into contact with and is blocked by partition member 17 near the entrance of slots
14 and 15, thereby preventing incorrect attachment.

[0026] Then, when projections 18a formed on both sides of memory card 18 are inserted into
guide rails 14a/15a formed in slots 14/15 on both sides, flat plate 17a of partition member 17

is displaced to lie along the lower or upper surface of memory card 18. Flat plate 17a serves
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as a guide surface to guide the lower surface or upper surface of memory card 18, thereby
allowing smooth attachment.

[0027] Meanwhile, as shown in Figure 3, when HD unit 19, which is thicker than memory
card 18, is attached to lower slot 15, partition member 17 is raised as support rods 17b turn
about their axes.

[0028] Then, as shown in Figure 5, partition member 17 is displaced in a direction that avoids
interference with HD unit 19, and flat plate 17a is displaced upward to lie along the upper
surface of HD unit 19.

[0029] And, when projections 19a formed on both sides of HD unit 19 are inserted into guide
rails 15a formed in lower slot 15 on both sides so that HD unit 19 is attached to lower slot
15, flat plate 17a of partition member 17 is displaced to lie along the upper surface of HD
unit 19 and serves as a guide surface, thereby guiding the upper surface of HD unit 19 and
allowing smooth attachment.

[0030] As described above, in the present embodiment, upper and lower two-level slots 14
and 15 formed in socket housing 12 are partitioned by partition member 17 that can be raised
upward. Accordingly, in the process of attaching memory card(s) 18 to upper slot 14, lower
slot 15, or both, if memory card 18 is inclined in a direction approximately perpendicular to
the direction of insertion, the front end face of memory card 18 comes into contact with and
is blocked by partition member 17, thereby preventing further attachment and thus preventing
incorrect attachment.

[0031] Additionally, HD unit 19 can be attached to lower slot 15 by raising partition member
17 upward. This improves usability.

[0032] It should be noted that flat plate 17a of partition member 17 is not limited to a mesh
structure and may also be formed as a thin plate made of resin or metal material.

[0033] Figure 6 illustrates a perspective view of essential components of a socket apparatus
according to the second embodiment of the present invention. In the first embodiment
described above, partition member 17 is composed of flat plate 17a and support rods 17b that
support the front and rear portions of flat plate 17a. In the present embodiment, however,
partition member 17 is composed only of support rods 17b, which are disposed so as to
transversely bridge stepped portions 16 located at the entrance side of socket housing 12.
[0034] Configuring partition member 17 so as to comprise only support rods 17b, as in the

present embodiment, makes it possible to simplify the structure and reduce product cost.

[0035]
EFFECT OF THE INVENTION
As described above, according to the present invention, the upper and lower slots are

partitioned by a partition member. Therefore, in the process of attaching a first input/output
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package to at least one of the slots formed in two levels in the socket apparatus, if the first
input/output package is inserted in a posture inclined in a direction intersecting the direction
of insertion, the front end face of the first input/output package comes into contact with the
partition member and therefore cannot be inserted any further. This prevents incorrect
attachment and allows the operator to accurately attach the package without visually
checking the position of the slot. Additionally, when a second input/output package having a
greater thickness than the first input/output package is attached to either the upper or lower
slot, the partition member can be displaced to a position that avoids interference with the
second input/output package, thereby allowing the second input/output package to be
attached smoothly and thus facilitating easy handling.

[0036] Also, in this case, if the partition member is formed as a plate member, it can serve as
a guide surface when a first or second input/output package is attached, thereby enabling
smooth attachment. Alternatively, configuring the partition member so as to comprise only

rod members makes it possible to simplify the structure.

BRIEF EXPLANATION OF THE DRAWINGS

Figure 1 shows a perspective view of a socket apparatus according to the first embodiment.

Figure 2 shows a perspective view of a state in which a memory card is attached to the

socket apparatus according to said embodiment.

Figure 3 shows a perspective view of a state in which a hard disk unit is attached to the

socket apparatus according to said embodiment.

Figure 4 shows a front view of a state in which a memory card is attached to the socket

apparatus according to said embodiment, as cut away along a vertical plane.

Figure 5 shows a front view of a state in which a hard disk unit is attached to the socket

apparatus according to said embodiment, as cut away along a vertical plane.

Figure 6 shows a perspective view of essential components of the socket apparatus

according to the second embodiment.

Figure 7 shows a front view of a conventional socket apparatus, as cut away along a vertical

plane.
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EXPLANATION OF REFERENCE NUMERALS
11 Socket apparatus
13a, 13b Connectors
14 Upper slot
15 Lower slot
17 Partition member
17a Flat plate
17b  Support rods
18 First input/output package (memory card)
19 Second input/output package (HD unit)
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FIG. 1
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I, Yukie Hirose, hereby declare as follows:

1. I, Yukie Hirose, hereby certify that I am a professional translator fluent in both
Japanese and English and I am competent to translate from Japanese into English.

2. I am a translator at Nelles Translations, which is located at 3 Grant Square, #336,
Hinsdale, IL 60521.

3. Ipossess advanced knowledge of the Japanese and English languages.

4. The attached translation is, to the best of my knowledge and belief, a true and
accurate translation from the Japanese patent JP2000277200A to English.

5. Tdeclare under penalty of perjury that all statements made herein of my own
knowledge are true and all statements made on information and belief are believed to
be true, and further that these statements were made with the knowledge that willful
false statements and the like so made are punishable by fine or imprisonment or
both, under Section 1001 of Title 18 of the United States Code.

Dated: 11/24/2025 e

Loy A T

Ms. Yukie Hirose

US.107080211.01
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