Case 1:06-cv-06507-DLI-VVP Document1l Filed 12/06/0_6} P%ggenggf 14

CV 06 6507 ™% :

M CLERK'S OFF
US. DISTRICT cou’Rﬁ';%%_N Y%

*  DEC o 2006
UNITED STATES DISTRICT COURT
FOR THE FASTERN DISTRICT OF NEW YORK

LONG iSLAND orFice

*

Jung-O KOO

Plaintiff, o ‘@\3}?%\/ J
"' et PR,
. Civil Actibn ™. % L
5 SKY,

SHARPER IMAGE CORPORATION

Defendant,

COMPLAINT
For its Complaint against defendant, plaintiff Mr. Jung-O KOO, by its attorneys, The
Farrell Law Firm, alleges as follows:
PARTIES
1. Plaintiff, Mr. Jung-O KOO (“Mr. KOO”) is an individual residing at 104-701, Hangook
Apt., 179-1, Galsan-dong, Boopyung-ku, Incheon City, 403-704 Rep. of Korea.
2. On information and belief, defendant SHARPER IMAGE CORPORATION (“Sharper
Image”™) is a corporation in the State of Delaware having offices at 350 The

Embarcardero, 6™ Floor, San Francisco, CA 94105.

JURISDICTION AND VENUE
3. This is a civil action for patent infringement under the Patent Laws of the United States,

35U.S.C. §101, ef seq.
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4. Jurisdiction is conferred upon this Court under 28 U.S.C. §§1331 and 1338(a).
5. Venue is proper under 28 U.S.C. §§1391 and 1400(b).
STATEMENT OF FACTS

6. Mr. KOO is the mventor of and owner of all rights to U.S. Patent No. 7,034,219 (the
“*219 patent”), which was granted by the United States Patent and Trademark Office on
April 25, 2006. A copy of the ‘219 patent is attached hereto as Exhibit 1.

7. The ‘219 patent claims a keyboard and method for manufactuﬁng the same,

8. Upon information and belief, Sharper Image is an entity that was and continues to be
involved in the manufacture, offer for sale, and/or sale of products that are described in
the claims of the ‘219 patent.

9. Upon information and belief, Sharper Image, knowingly, intentionally, and willfully
infringed the 219 patent, and will continue to do so unless enjoined by this Court.

10. Mr. KOO has been and continues to be damaged by Sharper Image’s actions.
WHEREFORE, plaintiff Mr. KOO requests that relief in its favor be afforded as

foliows:

1. That judgment be entered that defendant has violated 35 U.S.C. §271(a);

2. That an injunction be entered preliminarily and permanently prohibiting
defendant, as well as its subsidiaries, affiliates, divisions, officers, employees,
agents, servants, attorneys, representatives, successors, assigns and those in
privity or acting in concert with defendant from directiy or indirectly infringing
the ‘219 patent; and

3. That an Order be entered:

Pape 2
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a. Awarding plaintiff damages including all profits made by defendant and
resulting from the infringement by defendant of the ‘219 patent;
b. Trebling the award of such damages in view of the knowing, willful and
wanton nature of defendant’s conduct;
¢. Awarding to plaintiff the costs of this action, including reasonablie
attorneys’ fees, experts fees and interest; and
d. Awarding such other and further relief as the Court deems just and proper.
Dated: December L, 2006
Uniondale, New York
Respectfully submitted,

The Farrell Law Firm

e,

“J6hn F. Gallagher III (JFG-3174)
333 Earle Ovington Blvd., Suite 701
Uniondale, NY 11553
{516) 228-3565
Attorneys for Plaintiff
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(57 ABSTRACT

A keyboard und u meihod for manufacturing the keybourd
using silicon rubber. The methad lor manufacturing the
keyboard includes forming sheets from silicon rubber: form-
ing the sheers into a top pad with keys integrally formed
thereon and a bottom pad bonded 1o a bottom surface of the
top pad: painting the keys through a silk-screen printing
mathed: and bonding the top and bottom pads with silicon
liquid rubber in 4 s1ate where o Nexible printed circuit board
is interposed between the pads, The keybourd is configured
such that the painted keys are armanged on a top surface of
the 1op pad and the fexible primed circuiz board is inter-
posed between the lop and bottom pads so that the Rexible
printzd cirevit board is electrically contacied (o produce a
desired sound From a speaker of a econtroller when a uscr
strikes the keys.

10 Clsinms, 3 Drawing Sheets
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Fig. 1

Color silicon rubber by MIXiNg pigments
with the silicon rubber i—vS‘l 000

Rall colored silicon rubber
into a plurality of sheets - 52000

—

Form atop pad by press working the sheot
such that a plurality of keys are arranged on
a top surface of the top pad and a plurality of |~ S3000
recesses are formed on a bottom surface thereof
to correspond to the keys in view of

their shapes and locations

such that the bottom pad has a shape
corresponding (o the bottom surface of
the top pad and a width of the bottom pad

is further increased ‘
o

Form a boltom pad by press working the sheet
$4000

Paint surfaces of the keys through
a silk-screen printing method

—_—

Heat the painted top pad at a temperature of F
180 deg.C for 10 minutes and dry ink painted
on the top pad - 56000

..~ S5000

Align the bottom pad and a tlexible printed
circuit board with respeet to the bottom surface f~ S7000
of the top pad and bond corresponding edges of
the top and bottoms pads to finish the keyboard
_————d

—

End
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Fig. 3
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KEYBOARD AND METHOD FOR
MANUFACTURING THE SAME

PRIORITY

This application ¢laims priority ta an applicaton entitied
"KEYBOARD AND METHOD FOR MANUFACTURING
‘THE SAME" filed in the Korean industsind Property Qfice
on Feb. 10. 2003 and assigned 10-2003-8281. the contenis
ol which are hereby incorporated by reference,

BACKGROUND OF THE INVENTION

I. Field of the tavention

The present inventon relaws to a method for manufac-
turing a keyboard for kevboard instruments. More particu-
larly. the present ipvention relates to a method for manu-
lacturing a keyboard which is munulactured in the form of
athin plate pad made of silicon rabber so that #t can function

as o keyboard. and a keyboard manufaciured by the method. »

2, Description of the Related Art

In case of keyboard instruments such as a piano. a user
gencrally sirikes while or black keys with his/her fingers and
causes sirings 16 vibrate se thar music can be played. To this
end. the keyhoard is manufacwured in such a mamner that the
keys are separdtely operated,

The conventional keys kave been generally made from an

ivory of elephanis. however, the keys are recently formed by

shaving a piece of wood inie a key shape and painting the

keys with black or while eolors so as ro indicawe and ;

distinguish while and black kevs, _

However. since the piane itself as well as the keyboard is
generally made of very thick wood. it is too heavy for man
lo carry the pianc. Therelore, the mobility thereof is con-
siderably restricted. Further, since the volume of the piane is
greatly large. there is inconvenience in thut a reiatively large
space is required for storng the piano.

Accordingly, in order to reduce weight of musica! instro-
ments Lian that of the conventionat piano and atlow sounds
of string or percussion instruments other than the piano to be
produced. digital keyboard instruments have been recently
developed,

Ir 1he digital keyboard instruments, sensors (or detecting
which keys are struck by the user are installed below the
keyboard so that the set digita! sounds corresponding 1o the

detected keys can be produced. The weight of the digital.

keyboard instruments has been greatly reduced as compared
with the conventional wooden piane, and the mobility and
storage capabilicy are considerably enhanced.
Notwithstanding. the digital keyboard instrument has
been conligured in such o manner that a pluralily of keys
which are basically aperated separately are positioned at sn
upper pertion of the instrument and a support frame for the
Keys is instatled a1 a lower portion thercol, Therefore, there

is & problem in that it is difficult to carry and move the digiial s

keyboard instruments.

Further. although the clectronics induswry has been
remarkably developed. a study on miniaturization and
reduction of weight of the controller unit for producing the
digital sound makes liule progress. Therefore., there is still
another problem in that the controller unil as well as Lhe
keybourd causes the weight of the keyhoard instruments to
be remarkably increased.

To overcome the above problems, there is a tendency 10
rechuce the weight of the digial instuments by forming (he
keyboard out of plastics. However, since there is no resil-
fency in the plasiic keys when a user suikes the keys with

H
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histher finger. an excessive load is apt 1o be applied o the
user’s finger joints. Therefore. the keyboard instsuments of
this kind are mansfactured as the plaving tools for children
rather than tiwe periormunce instument,

Accordingly. there s 1 need to manufaciure 1he kevhoard
which is very light and small in arder to enhance the
mebility and storage capability of the keyboard instruments
and is suilable for piaying the instruments for a long time
because an excessive loud is not applied 1w the fingers due
1o a certain degree of elasticity,

SUMMARY OF THE INVENTION

Therefore. the present invention is conceived 1o solve the
aforementioned problems in the prior art. A primary object
of the present invention is to provide a keyboard and a
method of manufacturing the same wherein keyboard instru-
meris can be eusily stored and carried by manufacwuring a
keyboard in the form of a pad using silicon rubber.

A secondary object of the present invention is to provide
a method of manufacturing & keyboard wherein the key-
beard can be rapidly produced in a large quantity through
press works and painting works using a printing machine.

According to an aspect of the present invention [or
achieving the objeeis. there is provided a method for manu-
fucluring a keyboard, which comprises the sieps of coloring
gel-stale silicon rubber by mixing pigments with the sificon
rubber: rolling the colared silicon rubber into a plurality of
sheets with a prescribed thickness: forming a top pad by
press working the sheet such that a plurality of keys are
arranged on a top surface of the top pad and 2 plurality of
recesses are formed on 4 batlom surface thereof to corre-
spond 1o the Keys in view of their shapes und locations:
forming a bottosm pad by press working the sheet such thu
the bettom pad has a shape corresponding to the botom
surface of the top pad and a width of the bottom pad is
further increassd: painting surfaces of the keys through a
silk-sereen printing method: heating the pafnied top pad at a
temperamire of 180° C. for 10 minutes and drying ink
painted on the top pad: and wligning the bottom pad and a
flexible prinmed cireuit board with electrical centact porticns
formed thereon corresponding to the recesses with respect to
the bottom surface of the top pad and bonding corresponding
cdges of the top and bouoms pads to Anish the kevboard.

Preferably, the step tor forming the bottom pad comprises
the step of forming escape prevention jaws having a rela-
tvely narrow width and long length in 2 longidinal direc-
tion along portions extending widihwise further than the op
pad.

Preferably. silicon liguid rubber is used as an adhesive in
the bonding step. _

Preterably. the step for forming the 1op pad may comprise
the siep of forming a first engaging jaw by upward bending
and horizontally exwending a first end of the top pad.

More preferably. the siep for forming the hauem pad
comprises the step of forming a second engaging jaw by
upward bending and horizonially extending a first end of the
bonem pad such that the second engaging jaw is brought
into close conlact with o borom surface of the frst com-
bining juw.

Further, the step for forming the top pad may comprise the
step of forming a first fining portien. which grows thicker
toward on outermost end. on a second end of the top pad.

Furthermare. the step for lomming the bottom pad may
comprise the step of forming a second futing portion, which
corresponds 1o the first ftgng portion and protrudes down-
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ward in a certain lenyth along a laeeal direction. ot 3 secand
end on 4 botiom surface of the hottom pad.
According 1o unother aspeet of the presont invention,
tere is provided o kevboard, comprising a top pat with a

pluralily of first keys and second keys imeerally formed and

artanged on a wp surface thereot: 2 bollom pad of which
widith is relatively extended and of which p surfuce
carresponds 10 a1 bottom surface of.the top pad in view of
their shapes such that edges of (e 1p wnd bouam pads are
bonded w cuch oiher: and o fexible printed cireuit hoard
which is imerposed between the 1op and bottom pads. seaked
therebetween by bonding the edges of the top and hattom
pads. and formed with contac porions corresponding to Lthe
keys. wherein first and second recesses are formed on the
hottam surface of the wp pad 10 correspond 1o the first and
second keys and the contac! portions ol the flexible printed
cireuit bourd in view of their shapes and locmions. mnd the
op and houom pads and the keys are made from silicon
rubber material and are colored with pigments and painted
with inks to pive predatermined colors 1o the pads.

Preferably, the bottom pad includes escape prevention
Jjaws formed along exiended portions of the botiom pud ina
Jongindinal direetion o have a relatively narrow width und
long leagih.

Preferably, the 10p pad includes o first engaging juw
formed hy upward bending and horizontally extending 2 first
cnd thereof,

Preferably. the botlom pad includes a second engaging
juw formed by upward bending and horizontally extending

a lirst end thereol 10 come into cose contact with a botlom 3

surface of the firsl combining jaw,

Preferably, the 10p pad includes a first fining porion,
which grows thicker oward an culeemost end, on a second
end thereof.

Further. the bollom pad muy include a second tining
portion, which corresponds te the first fiing ponion and
protrudes downward in a certain thickness along o taeral
direction, at a seeand end on a hotlom surface thereof,

Furthermore. the top and battom pads may be bondcd 1o
cach other using silicon liqguid rubber as an adhesive.

BRIEF DESCRIPTION QF THE DRAWINGS

The above and other objects, feawres and advantiges of
the present invention will become apparent from the fol-
lowing deseription of a preferred embodiment given in
conjunction with the zccompanying drawings. in which:

FIG. 1 is a fRowchant lustrating = method for manufae-
turing a keyboard aceording to the present invention:

FIG. 2 is u perspective view of the keybaard so manu-
factured according to the present invention:

FIG. 3 is an exploded perspective view of the kevbourd so
manufaciured according 1o the present invention:

FIG. 4 is ancther exploded perspective view of (he
keyboard so manufaclured according to the present inven-
lion; and

FIG. 5 is a perspeetive view showing g state of use of the
keyhoard so manufactured according 10 the present inven-
lon.

IJETAILED DESCRIPTION OF THE
INVENTIUN

Hereinafler. a method for manufactering a keybourd
according to the present invention will be deseribed in detail
with reference 1o the accompanying drawings.
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FIG. 1 is a fowchan ilustrating a methed for manufac-
turing u keyboard according 1o the present invention; FIG. 2
is @& perspective view of the keybourd so muanutuctured
according to the present invention: FIG. 3 js un expladed
perspective view of the keyboard so manulictunad acenrling
to the present invention: and FIG. 4 is another explotled
Perspective view of the kevboard so manuibenred according
te the present invention,

Referring to FIGS. 2 o 4, o kevboard 1000 is manutac-
twred hy press fonning 4 thin sheet made from fiexibie
silicon rubber into a kevhoard shape. More specitically, two
sheets are first prepared. ane of the twe sheets is formed into
5 top pad 100 in the form of a keyboard. and he other is
formed into a hottom pud 200 1hal is bonded 10 the 1op pad
180,

Then, a flexible printed cireuit board 300 is sectrely
pusitioned between the top and bottom pads 100 and 200,
and corresponding edges of the pads 104 and 200 are bonded
to each other. Consequently, the keyboard 10iH is finished,

Herein. ihe shast is formed 10 have a predetermined color
by mixing silicon rubber, which is in a gel stale, with
pigmenis with the predetermined color, Al this ime. a
hardening accelerator is wiso put in the silicon rubber
together with the pigments. An amount of the pigments and
accelerator is very small sueh thal a ratio of the amount of
the pigmenis and acceferaior ta the silicon rubber is HPProxi-
mately 11000 to 1/10.000. Thus, the sheel is colored and
cured during the mixing process {S10043.

Belore the sheer is vomplelely cured, the colored silicon
subber is zolled 1o ferm @ sheel with o predetermined
thickness, Thus, 4 number of the sheets are manufactured
and prepared {S2HH),

One of the sheets prepared as such i positioned and
pressed onto a metal mold for forming the 1op pad 100 so
ihat the rectangular top pad 100 of which a lengih is greater .
than a width is formed. Then, edge portions pronuding from
an edge of the meld are eut and trimmed,

Thereafier, a plurality of fiest keys 110 and secend keys
120 with u length shorter than that of the firs( keys are
formed and arranged on a top surface of the wp pad 100,
Further. a plurality of first and sccond recesses 1104 and
120a are formed al locations cormesponding 1o the first and
second keys 110 and 126 on a bottom suefuce of the lop pad
104 s0 thw they have the sume shape as the corresponding
the first and second keys 110 and 120, That is. if the top
surface of top pad 100 is cnibossed wilh the keys 110 and
120, the bottem surfuce of top pad 100 is engraved come-
spondingly with the recesses 110a and 1204, Therefore,
when the keys 110 and 120 are struck in a state where they
are used in the final product, the keys can be deeply
depressed through the recesses g and 1200 formed at the
locations corresponding 1o the keys.

Afirst fitting portion 140 with a thickness growing thicker
toward an outermost end is formed at a second side of the top
pad 1K) (a righl side in FIG, 3). A top surface of the first
liting portion 140 is shaped as a stair structure in which a
surface is raised toward the ouiermost end. whereas g bottom
surface thereof is formed such that it inclines upward and
then extends horizontally.

Furthermore, a first engaging jaw 130 that is bent upward
and then extended herizontally is formed ara fist side of the
lp pad 104 (a left side in FiG. 3). A plurality of through-
holes are formed in the Hrst engaging jaw 130 along a iateral
direction a1 a regular intesval, Therefore, the rectangular 1op
pad 1 is generally formed in such a manner that the Grst
engaging juw 130 and the first fiing portion 340 are formed
at bath sides, respectively, and the plurality of first and
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second keys 110 and 124 are arranged and formed between
them in a longiwdinal direciion {53000,

The other sheet is positioned and pressed onto the press
mold lor forming the bottom pad 200. The botiem pad 24}
has the samie length as the wop pad 106 but o width greater
than that of the top pad 100, The bottem pad 20 is formed
such that its top surface cormesponds 1o he bottom surtace of
the wp pad 100 as a whole, Then, edge portions ol the
houom pad protruding from an edpe of the mold are cut and
trimmed after the forming process has been fGnished.

Escape prevention jaws 2100 with 2 narrow width and iong
iength are formed atong the extended width puntions of the
botiom pad 200. When the top pad 104 is placed onto the
bowom pad 200, the former is fully and snugly seated
between the escape prevention jaws 2140 on the bottom pad
200. Farther, a second fitting portion 230 that is extended
downward along a width direction is formed on a botlom
surtace at a second side of the hottom pud 200 (right side in
FIG. 41 50 as 10 correspond to the first liting portion 140. In
addition, un inclined portion 24 that inclines upward and
then exeends horizontally is formed on top surface of the
sceond side of the botiom pad 200 since the second fittin 2
portion 230 has been formed w exiead downward, The
inclined portion 240 comes into close contact with the
hatlem surface of the first fiting portion 1490,

Therefore, since the inclined portion 240 of the boitom
pad 200) comes into contact with 1he bowom surfage of the
fiest fiting portion 140 of the top pad 100 and the sceond
fining 23D is formed on the bottom surface of Whe inclined
portion 240, one side of the enguged top and bolom pads
100 and 200 is further thick, This is because the first and
second fiting portions 140 and 230 can be fixed 10 a
box-shaped controller 2000 {refer 1o FIG. 3) in which the
one side of the keyboard 1080 is included.

Further. a second engaging jaw 220 is formed a 2 fist
side of Lhe bottom pad 200, and it is also bent upward and
extended horizomally 10 come ino comact with the first
engaging jaw 130 of the 10p pad 100, A Plurality of through-
holes are also formed in the second engaging jaw 220 at a
regular interval 1o correspond to the through-holes of the
first engaging jaw 130 (53000},

After Torming the top and bousm pads 100 .and 200 as
deseribed above, the top pad 100 s mounted on a silk-screen
printing machine to paint the keys 110 and 120 thereon, Al
this time. the first keys 110 whose length is relarively long
are pained with white ink. whercas the second keys 126
whose length is relatively short are pained with blagk ink.
The painting process is performed [wice, i.e.. hy first paini-
ing the second keys 120 with black ink whose brightress is

low and then painting the first keys 11 with white ink :

whose brightness is high (SE00M).

Then. the painted top pad 100 is introduced inw a drying
furnace. heated at 2 temperature of about 170° C. 10 190° C,
and then dried for 10 minutes, so that the painted ink is

completely dried, Al this time. in order 10 dry the painted ink 3

without deformation in the 10p pad duc to the heat. it is
preferred that the painted top pad HIO be dried at o tem.
perature of about 180° C, {S60H0),

After the ink painted on the top pad MG has been
completely dried. the bowom pad 200 is placed onto a
workiable. Then. the flexible printed circuit board 300 and
the top pad 1K) are sequentially aligned on the bowom pad
200 according 10 4 predetermined venical arrangement, At
this dme. first and second contact portions 310 and 320 are
formed on the fexible printed circuit board 300 o corre-
spond to the irst and second recesses 1102 and 1104 Formed
on the bottom surface of the top pad 100, respectively.
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When the keys 110 and 120 of the 10p pad MW are pressed
down. the relevant recesses 1104 and 120g are pressed down
and brought into close contact with the conw pertions 310
and 320 which are in wm electrically contacied. Therelore,
if the Hexible printed circuit board 304} §s ciectrically con-
neeted Lo the coatroller 2001 a predelermined sound can be
produced through a speaker 2200,

These contact pordens 318 and 320 are formed 1o corre-
spend to the shupe and location of the recesses 110a and
120a and elecirically connecied o a pair of ground portions
330 formed at one side of the flexible printed circuit board
300. The ground portions 330 are received into and electri-
cally connected 10 the contrsller 2004,

In a state where the 10p pad 100, the flexible printed
circuit hoard 300 and the bottom pad 200 are sequentially
aligned from below 10 above as described above. edge
pontiens of the wp and bottom pads 10 and 200 are bonded
with the silicon liquid rubber.

At this time. the bending is made between the engaging
jaws 130 and 228, berween the first fiking poriion 140 and
the inciined portion 240 and hetween the boom surface of
longinudinal edges of the wp pad 100 and the boitor surface
of the bottom pad 200 adjacent 10 the escape prevention jaw
210. In addition, bonding tips 400 made in the form of a
plastic rod are fitted into the throvgh-holes of the engaging
Jaws 130 and 220. and pretuding portions of the tips are
then heat bonded. Consequendy, the keyboard 1000 is
linished, .

As described above, since the pads 100 and 200 are
formed such that the escape prevention jaws 210 of the
bottom pad 200 prevent bath longidinal sides of the top
pad 100 from being escaped. the top pad 100 is securely
sedted berween the escape prevention jaws 214, Therefore,
the silicon liquid rubber can be prevented from leaking to the
outside (S7000).

Referring again to FIGS. 2 1o 4, the keyboard 1008
tranufaclured as deseribed above comprises the reetungular
1op pad 100 on which the keys 110 and 120 are integrally
formed. the bottom pad 200 which is correspondingly
engaged with the bottom surface of the top pad 100, and the
flexible printed circuit board 300 which is sectrely intes-
posed between the top and bottom pads 100 and 200, That
is. the keyboard 1000 is configused in such a manner that the
botrom pad 200, the flexible printed circuit board 300 and
the top pad 100 are sequentially stacked one above another
and bonded with one anoiher in a vertical direction.

The piuraiity of the first snd second keys 110 und 120,
which can cover a 4-octave range, are formed on the op pad
108 in a lengitudinal direction, The cop pad 100 has a length
of abowt 720 mnx. a width of nbout 170 mm and a thickness
of about 2 mm. Funher, the first keys 116 are painted with
the white ink. whereas the second keys 120 are painted with
the block ink. In addition to the keys 110 and 120, the top
and bollom pads 100 and 200 alsp have a predaiermined
color since they have been already colored with pigments
prior o the painting of the keys 110 and 120,

Furthermore, the first engaging jaw 130 and the first
fitting portion 140 are formed on the wop pad at both sides
thereof in o state where the keys 110 and 120 gre piaced
between the jaw 130 and the futing portion 140, The fiest
engaging jaw 130 is bent upward and then extended horj-
zonsaliy al one side of the top pad 100, and the first fitting
portion 140 is shaped to have a thickness growing thicker
loward the outermost end thereof. That is. the 1op surface of
the itrst Huing ponion 148 is curved like a stair structure,
wheraas the boltom surtace thereof inclines upward and then
extends horizontally,
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The bottum pad 260 bas o lengih of about 720 nua same
as that of the wp pad 100. and 5 width of gbout 179 mm
wider than that of the tap pad. The escape prevention jaws
210 are formed on the extended portion in a Jongiwudinal
direction. Further, the second eagaging juw 220 and the
second fitling portion 230 are formed au hoth sides of the
hotloem pad 200 to carrespond 10 the lirst engaging jaw 130
and the second fiking ponion 146, respectively.

“The second engaging jaw 220 is first bemt upward and
then extended horizomally so that it cen come into close
contact with the bottem surface ol the jirst engaging jaw
130. whercas the second fitting portion 23¢ prowrudes down-
ward aleng a lateral dircction on the botlom surface of the
bottom pad 208 Thus. the wop surface of the second side of
the boitom pad 200 is formed 1o incline upward and exiend
horizenially so that the botiom surface of the ksl fitting
porien 140 can be brought into ¢lose contact with the tap
surfzce of the inclined portion 240,

Therelore. when the bottom surface of 1he top pad 100
and the 1ap surface of the bottom pad 204 face cach otherin

conformity with their shapes. the engaging jaws 130 and 220

are carrespondingly brought inlo contacl with cuch other and
the inclined portion 240 are brought into close contact wilh
the bottom surface of the first fitling portion 140.

As described above. the Aexibie printed circuit board 300
is also interposed between the op and botlom pads 100 and
201, A plurality of contact portions 310 and 320 are formed
in parallel on the fiexible printed cireuit board 306 in
conformily with the positions and shapes of the keys 11{and

124, The tirst and sccond recesses 110q and 1204 are formed 2

on the bouom surface of the op pad 100 to correspond ta the
conact portions 310 and 320, respectively. The Oirst aad
second recesses 110z and 1204 are formed by causing
peripheral portions thereol to protrude downward and alse
formed below the keys 110 and 120 in conformity with the
shapes and locations of the keys. Accordingly, the first
recesses 11l0a are formed below the first kevs 110 whereas
the sceond recesses 120a are formed below the second keys
120,

Consequently. the kevboard 1080 of the present invention
comprises the pads 100 and 200 and the flexible printed
circuit board 300 interposed berween the pads 100 and 200,
and is configured such that the pads 110 and 120 are bonded
ta ¢ach other with an adhesive applied on the edges thereof,
If & specific key 110 or 120 and & corresponding specific
recess are pressed down. the relevant contact portion is
clectrically contacted. Further, it is more preferred thai the
adhesive 1o be used at this lime be the silicon liguid rubber
that is the same as the material of the pads 106 and 200.

FIG. 5 is & perspective view showing a state of use of the

keyboard so manufacturcd according o the presemt inven-
tion. Referring 1o this Agure. if the conact porions are
pressed and electrically contacted. predelermined eteerrical
signals are transmitted to the ground pordons 330 thal are
connected 10 the conlact portions 310 and 320 through 2
circuit and electrically connecred to the controller 20064,
Therealter. the electrical signals are also transmitied to the
eonuoller 2000 so that the predetermined sounds corre-
spending to the transmitted signuls ean be praduced through
the speaker 2200,

The box-shaped controller 2000 is configured in such a
mannet that the ground ponions 330 of the keyboard 1000
are received therein and clectrically connected Lherelo when
upper and lower sections (hereof arc assembled. An operat-
ing key unit 2100 is provided on u 1lop surface of the
contredler 2000, and a LCD panel 2100« is also provided on
the top surface of the controller so as to display coments set
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by the aperating key unit 2100 thereon. Further, the speaker
2200 is provided on a front suriace of the controller 50 as Lo
altow the predewermined sounds to radinte,

As described above. the flexible printed circuit board 300
is electrically connected to the controller 2000 and the fiting
portians 146 and 234 of the 1op and bottom pads 104 and
20} are engaged with and fixed 10 the conroller, To this end.
the fitting ponions 140 and 230 are formed 10 be relatively
thick so that the fixed stale can be: firmly mainiained.

1T a2 user wants 16 produce a desired sound in a predeter-
mined musical range, the predetermined key should be
pressed down so thal the bottom surface of the recess comes
into close comtact with the contact portion, Thus, an alee-
irical signi is transmined 10 the controller 2000 via (he
ground portion 330 and the desired sound can be produced
from the speaker 20HH),

In the keyboard and method for manufacturing the key-
board accerding to the presem invemion. the keyboard can
be manufactared to allow the first keys 110 o have the black
color and the second keys 120 to have the white color, and
the keys can also be pained with a variety of eslors 10 have
different colors from ¢ach other. Furthermore. the pads 100
and 200 cun be used cither to have different colors from each
other or 16 have an inherent color of the silicon rubber
without adding the pigmems 1o Lthe puds.

Furthermore. the keyboard 1080 may be applied to a
variety of kevboard instruments such as the keyboard for
children’s playing or musical 1waining. the keyboard for use
in a piane, an organ, an accordion, an elecirical piane and a
symhestzer. and the keyboard for plaving a pipe orpan. if the
aforementioned size and the octave range thereof are modi-
fied in a various manner. In addition, the keyboard 1000 may
be used for exercising children’s fingers even though the top
und bottom pads 180 und 200 are engaged with cach other
in 2 state where the flexible primed circuit board 300 is not
lined into the controller 2004,

Maoreover. the present invention can be applied 1o the
manufacture of the pad-type percussion instruments such as
a xylophone and a drum. in addition 10 the keyhouard
insirumcnis,

It is also possibic to manufacture and use a variety of
keyboards 1000 under the different manvfacturing condi-
tions {in which a mixiny ratio of pigments. a kind of printing
calor, drying temperature and time, an ingredient of the
adhesive. and the like can be varied) within the scope of the
methed for manufacturing the kevboard according 10 Lhe
present inveation,

According 1o the present invention, the press works. the
painting works using the printing machine, and Lhe like can
be used for manufacturing the keyboard. Thus. there is an
advantage in that the keyboard can be produced in a large
quantity within a short time.

Further. since the manufactured keyboard is ralmively
Jight and small in volume and can be rolied and stored. the
mobility and porability thereof can be improved, In addi-
lion. since un excessive Joad is not applied 1o the wser's
fingers due Lo resilieney of the keys. the keyboard can be
cenveniently used for pluying the keyboard instruments for
o jong while.

Although the present invention has becn described in
connection with the preferred embodiment with reference to
the accompanying drawings, it is apparent to those skilled in
1he art that various changes or modifications may be made
thereto without departing from the spicit and scope of the

5 invention. Therefore. the present inventon should be

defined only by the appended ctaims and be construed as
covering such changes or modiiications.
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What is claimed is:
1. A methed for manofaciuring a keyhoard. comprising
the steps of!

coloring gel-sie silicon rubber by mixing pigmenis with
the siticon rubher:

rolling the colored silicon rubber inw a plucality of sheeis
with a predetermined ihickness:

torming a 1op pad by press working the sheer ssch shat a
plurality of keys are srranged on a wp surlzee of the wop
pad and a plurality of recesses are formed on a botiom
surtace thercol o correspond 1o the keys in view of
their shapes and location. wherein a firs) engaging jaw
is formed by upward bending and horizontaily cxiend-
ing a first end of the top pad:

lorming a bowom pad by prisss working the sheet such tha
the bottom pad has a shape corresponding o the bottom
surlace of the wp pad and a width of the botiom pad is
further increased, wherein a second engaging jaw is
tormed by upward hending and horizontally exlending
a first end of the bottom pad such thar the second jaw
is brought into close contact with a bottom surface of
the first combining jaw:

painting surfaces of the keys through a sitk-screen print-
ing method:

heating the painted top pad ar a temperature of 180 for 10 >

minutes and drying ink painted on the wp pad; and
aligning the beitom pad and a flexible printed circuit

board with electrical contact porijons formed theseon

corresponding (o the recesses with respect to the baot-
tom surface of the wop pad and bonding comesponding
edges of the lop and bottom pads to finish the keyboard.

2. The method as claimed in claim 1. wherein the swep for
forming the bottem pad comprises the step of forming
escape prevention jaws having a relatively narrow width and
long length in a longiwdinal dircelion along portions extend-
ing widthwise fusther than the wp pad.

3. The method as claimed in claim 1. wherein silicon
liquid rubber is used as an adhesive in the step.

+. The methed as claimed in claim 1. wherein the stop for
forming the top pad camprises the step of forming a first
fiting pertion. which grows thicker towanl an owermost
end, on a second end of the wp pad.

3. The methed as claimed in claim 4, wherein the step tor
forming the bottom pad comprises the siep of foming a
second futing portion, which corresponds o the first fitting
portion and protrudes downward in a centain lengh along 2
lateral direction. at a second end on a boitom suiface of the
boiteni pad.
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6. A Keyboard. comprising:

a top pad with a plurality of firs keys and second keys
integrally Jarmed and arranged on o op surface thereof,
wherein the 1op pad further ineludes a fimt engaging
Juw Tormed by upward bending and horizermally
extending o frst end thereofs

a bottam pad of which width is relatively extended and of
which wop surface correspords 10 o bottom surface of
the 1op pad in view of their shapes such thar cdges of
the top and bottant pads are bonded to each other
wherein tw bottom pad further includes a second
engaging jaw formed by vpward bending and horizon-
tally extending a first ¢nd thereof to come into close
eontact with a bottom surtace of the firsi combining
jaw: and

a flexible printed circuil bourd which is imerposed
between the 10p and boitom pads. sealed thereheiween
by bending ihe edges of the top an botiom pads, and
fornwed with conmact portions corresponding w the
Keys.

wherein first and second recesses are formed on Lhe
bottem surtace of the top pad to comrespond 19 the (st
and second keys and the conlact partions of the Nexible
printed circuit board in view of their shapes and Joca-
tions. and

the top and bonom pads and the keys are made from
silicon rubber muterial and are colored with pigments
and painted with inks to give predetermined colors to
the pads,

7. The keyboard as claimed in claim & wherein the
boutom pad funher includes escape prevention jaws formed
along exiended poriions of the bottom pad in a lengiwdinal
direction to have a relatively narrow width and long length,

8. The keyboard as claimed in elaim &, wherein 1he pad
furiher includes a first fiuing porion, which grows thicker
toward an outermost end, or a second end thereof.

9. A The keyboard as claimed in claim 8, wherein the
bottom pad further includes a second fitting portion, which
corresponds to the first fiiing portion and protrudes down-
ward in a certain thickness along a lmeral direction, at a
seeond end on a honom surace thereof,

10, The keyboard as clatmed in claim 6. wherein the rop
and botiom pads are bonded to each other using silicon
liquid rubber as an wdhesive,




