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(54) Abstract Title: Elastic latch for portable electronic apparatus
(67) The invention relates to a latch device for engaging with a keyboard 110 within a housing 130 of a

portable electronic apparatus. The latch device includes a support 210, a latch 230, and a saw-toothed
elastic strip 251. The support is connected with the housing, and a portion of the latch stretches out from
the housing to engage with the keyboard. Two ends of the first saw-toothed elastic strip connect
respectively with the support and the latch. The latch moves relatively toward the support by using the
first saw-toothed elastic strip. The keyboard can be detached from the housing when an external force
presses the latch into the housing. Moreover, because of the deformation of the first saw-toothed elastic
strip, the first saw-toothed elastic strip provides a recovering force to press a portion of the latch out of
the housing. A second strip can be provided on the other side of the latch (fig. 2a) or an arcuate strip can
have both ends engaged with the latch.
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Title: Latch Device and Electronic Apparatus with Latch Device

Inventor: LEE, Ming-Chang

Cross Reference to Related Applications

This Application claims priority to Taiwan Patent Application No. 091216868
entitled “Latch Device and Electrical Apparatus with Latch Device,” filed December 20,

2002.

Field of the Invention
The present invention relates to a latch device for engaging a predetermined device
with the housing of a portable electronic apparatus, and more particularly, to a latch

device for engaging a keyboard with the housing of a portable electronic apparatus.

Background of the Invention

A portable electronic apparatus often has to integrate multiple electronic devices,
such as an input device, into its body to satisfythe needs of users. However, the integrated
devices may influence the portability of the electronic apparatus. Therefore, there exists a
need to minimize the volume of the electronic apparatus.

For example, , a keyboard has to be installed within the housing ofa laptop for
users to input data. Since keyboards are in the shape of a plate, it is usually disposed on
the top surface of the laptop housing, while other components are disposed under the
keyboard to reduce the volume of a laptop. Meanwhile, the keyboard is usually designed
to be detached from the housing so that the components under the keyboard can be

replaced more easily.
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In prior art, the keyboard engages with the housing by a latch which is within the
housing and extends a part of it out of the housing. When users want to detach the
keyboard from the housing, they have to press the latch into the housing so that the

keyboard would disengage from the housing. The latch connects to a spring connecting to

' the housing. When the latch is pressed into the housing, the latch forces the spring to

compress. When the force disappears, the spring makes a part of the latch spring out of the
housing. -

However, the aforementioned latch and its related components often occupy larger
space, which might be disadvantageous to a laptop. Besides, since a conventional latch
comprises of more components, the assembly of a laptop would get more difficult and take
more time.

Summary of the Invention

The main aspect of the present invention provides a latch device for use with a
portable electronic apparatus, and the latch device engages a predetermined device with
the housing of the electronic apparatus.

Another aspect of the present invention provides a latch devicethat can reduce the
time and cost of assembly.

The present invention also provides a latch device to save the assembling time and
reduce the cost.

The latch device includes a support, a latch, and a first saw-toothed elastic strip.
The support connects to the housing and the latch connects to the keyboard. With one end
of the first saw-toothed elastic strip connecting to the support and the other end connecting
to the latch, the latch and the support can move relatively toward each other.

A part of the latch extends out of the housing to engage with the keyboard. When

an external force causes the latch to withdraw into the housing, the latch will make the
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first saw-toothed elastic strip deform and will move toward the support. Then,— the latch

detaches from the keyboard, and the first saw-toothed elastic strip provides a recovering

force forcing a part of the latch to spring out of the housing,

Brief Description of the Drawings

Fig. 1 shows a schematic diagram of the latch device and the portable electronic
apparatus, |

Fig. 2a shows a scheﬁlatic diagram of an embodiment of the latch device of the
present invention.

Fig. 2b shows a schematic diagram of another embodiment of the latch device of
the present invention.

Fig. 2c shows a schematic diagram of another embodiment of the latch device of
the present invention.

Fig. 3a shows a top view of an embodiment when the latch device engages with
the keyboard.

Fig. 3b shows a top view of an embodiment when the latch device releases the
keyboard.

Fig. 4a shows a top view of the latch device in Fig. 2.

Fig. 4b shows a top view of another embodiment of the latch device of the present
invention.

Fig. 4c shows a top view of another emBodiment of the latch device of the present
invention.

Fig. 5a shows a top view of another embodiment of the latch device of the present

invention.



[0023]

 [0024]

[0025]

[0026]

[0927]

[0028]

Fig. 5b shows a top view of another embodiment of the latch device of the present
invention.

Fig. 6a shows a top view of an embodiment of the latch device in Fig. 5a engaging
with the keyboard.

Fig. 6b shows a top view of an embodiment of the latch device in Fig. 5a releasing
the keyboard. |

Fig.'7 shows a top view of another embodiment of the latch device of the present

invention.

Detailed Description of the Invention

The present invention provides a latch device 200 for use with a portable electronic
apparatus 100. Fig. 1 shows the latch device 200 of the present invention cooperating
with the portable electronic apparatus 100. The latch device 200 engages wit the
predetermined device within the housing 130 to prevent detachment of the predetermined
device from the housing 130. In Fig. 1, the predetermined device of the embodiment is a
keyboard 110; however, it can also be a digital input pad, a speaker or other devices that
cooperate with the portable electronic apparatus 100.

" As the embodiment shows in Fig. 1 and Fig. 2a, the latch device 200 includes a
support 210, a latch 230 and a saw-toothed elastic strip 251  The support 210 dovetails
with the housing 130. As shown in Fig. 1 and Fig. 2a, the support 210 further includes a
hole 212. A salient 132 of the housing 130 passes through the hole 212 to fix the support
210. However, in other embodiments, the support 210 can also be glued to, bolted to,
embedded in the housing 130, or connected to it by other methods that provide similar

functions.
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As shown in Fig. 1, the latch 230 is used to engage with the keyboard 110. As
shown in Fig. 2a, the wedge-shaped cross-section of latch 230 makes it easier_for the
keyboard 110 to slide along the inclined plane of the wedge engage with the latch 230.
However, in other embodiments, the cross-sectional plane of the latch 230 can be in other
shapes that provide similar functions.

As shown in Fig. 2a, one end of the first saw-toothed elastic strip 251 connects to
the support and the other connects to the latch 230. Through the first saw-toothed elastic
strip 251, the latch 230 and the support 210 can move relativelytoward each other. In the
embodiment shown in Fig. 2a, there is a pair of the first saw-toothed elastic strips 251 to
make the latch 230 move toward the support 210 in a more balanced way. However, in
other embodiments, such as the one shown in Fig. 2b, there can be only one first saw-
toothed elastic strip 251 connecting to the support 210 and the latch 230.

In the embodiment shown in Fig. 2a, the first saw-toothed elastic strip 251 is
between support 210 and the latch 230. However, the support 210 can also be under the
first saw-toothed elastic strip 251, as another embodiment of in F1g 2¢ shows,

Fig.. 3a shows a top view of an embodiment when the latch device 200 engaging
with the keyboard 110. As shown in Fig. 3a, a part of the latch 200 extends out of the
housing 130, and the outer part of the latch 230 engages with the keyboard 110. In this
embodiment, the outer part of the latch 230 engages with the upper part of the keyboard
110. However, the outer part of the latch 230 can also engage with a fillister on thé
sidewall of the keyboard 110 in other embodiments (notillustrated). Fig. 3b shows a top
view of an embodiment when the latch device releasing the keyboard. As shown in Fig.
3b, when an external force forces the latch 230 to withdraw into the housing 130, the latch
230 forces the first saw-toothed elastic strip 251 to deform and move toward the support

210. Then the latch 230 releases the keyboard 110 so it detaches from the housing 130.
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Because the first saw-toothed strip 251 has deformed, it provides a recovering force for
the latch 230. When the force on the latch 230 is gone, the recovering force of the first
saw-toothed elastic strip 251 makes a part of the latch 230 spring out , with the support
210 as a fulcrum.

Fig. 4a shows a top view of the latch device 200 in Fig. 2. As Fig. 4a shows, the
first saw-toothed elastic strip 251 includes a V-shaped strip. In another- embodiment
shown in Fig. 4b, the first saw-toothed elastic strip 251 includes a U-shaped strip. Besides,
the first saw-toothed elastic strip 251 may consist of a plurality of strips like the
embodiment shown in Fig. 4c. In Fig. 4c, the first saw-toothed elastic strip 251 consists of
a plurality of V-shaped strips. It should be noticed that the shapes of first saw-toothed
elastic strips 251 are not restricted by foregoing embodiments; the strips may be in other
shapes or structures that produces elastic force.

As shown in Fig. 4a, the latch device 200 further comprises a second saw-toothed
elastic strip 252. The two ends of the second saw-toothed elastic strip 252 connect
respectively to the two corresponding ends of the first saw-toothed elastic strip 251. In

other words, the first saw-toothed elastic strip 251 and the second saw-toothed elastic strip

. 252 together form a close loop. The close loop structure provides the latch device 200 of

the present invention with a more balanced and stable force state . In this embodiment,
the second saw-toothed elastic strip 252 has a shape symmetrical to the first saw-toothed
elastic strip 251, and connects to the first saw-toothed elastic strip 251 symmetrically.
However, in other embodiments, the second saw-toothed elastic strip 252 can be in other
shapes providing similar functions; it is not necessary to be in the same shape as the first
saw-toothed elastic strip 251 is. For example, if the first saw-toothed elastic strip 251 is a
V-shaped strip, the second saw-toothed elastic strip 252 can be a V-shaped strip or a U-

shaped strip.



N b s 4oy s s

[0035]

[0036]

[0037]

[0038]

[0039]

In the aforementioned embodiments of the present invention, the latch device 200
is formed integrally. The method of forming can be injection molding, casting, modeling,
press molding or other methods providing similarresults.

Fig. 5ais a top view of another embodiment of the latch device 200 of the present
invention. In this embodiment, a smooth first arc-shaped elastic strip 261 substitutes for
the first saw-toothe;d elastic strip 251. However, the first arc-shaped elastic strip 261 can
be an arc-shaped elastic strip with a bending angle, a symmetric arc-shaped elastic strip or
an asymmetric arc-shaped elastic strip in other embodiments.

As shown in Fig. 5a, the two ends of the first arc-shaped elastic strip 261 connect
to the latch 230. The support 210 connects to the middle part of the first arc-shaped elastic
strip 261. In this embodiment, the first arc-shaped elastic strip 261 is between support 210
and latch 230. However, the support 210 can be under the first arc-shaped elastic strip 261
in another embodiment of as shown in F1g Sa.

Fig. 6a is a top view of the latch device 200 in Fig. 5a engaging with the keyboard
110 in the embodiment. As shown in Fig. 6a, a part of the latch 230 extends out of the
housing 130, and connects to the keyboard 110. Fig. 6b is a top view of an embodiment
when the latch 230 in Fig. 5a releases the keyboard 110. As shown in Fig. 6b, when an
external force is applied, the latch 230 forces the first arc-shaped elastic strip 261 to
deform and move toward the support 210. The latch 230 releases the keyboard 110, and
the keyboard 110 detaches from the housing 130. At the same time, the first arc-shaped
strip 261 provides a recovering force for the latch 230 due to the deformationof the strip.
When the force on the latch 230 is gone, the recovering force of first arc-shaped elastic
strip 261 makes a part of the latch 230 spring out , with the support 210 as a fulcrum.

As shown in Fig. 7, the latch device 200 further compn'ses'a second arc-shaped

clastic strip 262. The two ends of the second arc-shaped elastic strip 262 connect



respectively to the two corresponding ends of the first arc-shaped elastic strip 261. In

. other words, the first arc-shaped elastic strip 261 and the second arc-shaped elastic strip

262 together form a close loop. The close leop structure provides the latch device 200 of
the present invention with a more balanced and stable force state . In this embodiment,
the second arc-shaped elastic strip 262 has a shape symmetrical to the ﬁrst arc-shaped
elastic strip 261, and connects to the first arc-shaped elastic strip 261 symmetncally

However, the second arc-shaped elastic strip 262 can be in other shapes prov1dmg similar

- functions; 1t is not necessary to be in the same shape as the first arc-shaped elastic strip

[0040]

261is in other embodiments. For example, if the first arc-shaped elastic strip 261 is a
smooth elastic strip, the second arc-shaped elastic strip 262 can be a smooth elastic strip or
a bending elastic strip.

While the invention has been described in connection with what is presently
considered to be the most practical and pret'ened embodhhents, it is to be understood that
the invention is not to be limited to the discovered embodiments. The invention is
intended to cover various modifications and equivalent arrangement included within the
spirit and scope of the appeﬁded clalms

- In the present specification "compnses" means mcludes or consnsts of"

and "eompnsmg" means "mcludmg or consisting of" ) S
The features dlsclosed in the foregomg descnptlon, or the follo’wmg_ '

' clalms or the accompanymg drawmgs expressed in thelr speclﬁc forms or in

terms ofameans forperformmg the dlsclosed functxon, oramethodorprocess ' '__
L for attaining the dxsclosed result, ‘as appropnate, may, separately, or in- any-.

10

'comblnatlon of such features, be utilised for reahsmg the mventlon in dlverSe | |
: forms thereof. ' '



A latch device for use With a portable electrical apparatus, the portable electrical
apparatus having a predetermined device and a housing, the latch device
preventing separation of the predetermined device from the housing, the latch
device comprising:

a support connecting to the housing;

a latch for latching the predetermined device; and

a first saw-toothed elastic strip, one end of the first saw-toothed elastic
strip connecting to the support and another end connecting to the latch for.
allowing the latch to move relative to the support.

The latch device of claim 1, wherein the predetermined device includes a
keyboard.

The latch device of claim 1, wherein the latch latches the predetermined device
when a part of the latch sticks out from the housing, the latch deforms the first
saw-toothed elastic strip when an external force forces the latch to separate from
the predetermined device, and the first saw-toothed elastic strip provides a
recovering force forcing a part of the latch to spring out of the housing.

The latch device of claim 1, further comprising a second saw-toothed elastic strip,
both ends of the second saw-toothed elastic strip respectively connecting to two
corresponding ends of the first saw-toothed elastic strip, the first saw-toothed
elastic strip and the second saw-toothed elastic strip together forming a close
loop.

The latch device of claim i, wherein the first saw-toothed elastic strip includes a
V-shaped strip. ‘

The latch device of claim 1, wherein the first saw-toothed elastic strip includes a

U-shaped strip.
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The latch device of claim 1, wherein the latch device is formed integrally.

The latch device of claim 1, wherein the first saw-toothed elastic strip is disposed
between the support and the latch.

The latch device of claim 1, wherein the support connects to the housing
dovetailedly.

A portable electrical device, comprising the latch device of claim 1,2,3,4,5,6,7,8

or 9.

A latch device for use with a portable electrical apparatus, the portable electrical
apparatus having a predetermined device and a housing, the latch device
‘preventing separation of the predetermined device from the housing, the latch
device comprising: '

a support connecting to the housing;

a latch for latching the predetermined device; and

a first arc-shaped elastic strip for allowing the latch to move relative to the
support, both ends of the first arc-shaped elastic strip respectively connecting. to
the latch, the support connecting to the first arc-shaped elastic strip at a location
between the two ends of the first arc-shaped elastic strip.

The latch device of claim 11, wherein the predetermined device includes a
keyboard.

The latch device of claim 11, wherein the latch latches the predetermined device
when a part of the latch sticks out from the housing, the latch deforms the first
arc-shaped elastic strip when an external force forces the latch to separate from
the predetermined device, and the first arc-shaped elastic strip provides a

recovering force forcing a part of the latch to spring out the housing.

The latch device of claim 11, further comprising a second arc-shaped elastic strip,

both ends of the second arc-shaped elastic strip respectively connecting to two

10
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corresponding ends of the first arc-shaped elastic strip, the first arc-shaped elastic
strip and the second arc-shaped elastic strip together forming a close loop, the
latch connecting to the second arc-shaped elastic strip between the two ends of
the second arc-shaped elastic strip.

The latch device of claim 13, wherein the latch device is formed integrally.

The latch device of claim 13, wherein the first arc-shaped elastic strip is disposed
between the support and the latch.

The latch device of claim 13, wherein the support connects to the housing
dovetailedly. '

A portable electrical device, comprising the latch device of claim 13,14,15,16 or

17.

A latch dewce substantlally as herelnbefore descnbed, WIth- '
reference to the accompanymg drawmgs

A portable electnc devwe substantlally as hetembefore descnbed, -
- with reference to the accompanymg dramngs :

Any novel feature or cbmbi;iaﬁon ‘o‘f featuresdescnbedherem :

11
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