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VIATERPROOF STRUCTURE OF CASES BACKGROUND OF THE | NVENTI ON 1 66

The present invention relates to a waterproof structure of cases, andlﬁ@¥%

~particularly to a waterproof structure of ctases for use outdoors which

- enpl oys two types of sealing naterials. : It should be understood

. that there are cases in this specification where one case and the other

' case which interfits thereto -are generally called as a case.

- Conventionally, portable apparatus and outdoor arrangements are

. configured, for exanple, to have a structure to al 6w cases thereof to

interfit with eac r Acki ' der/to achi eve wat er proof.
Figs. 1A - 1C shgﬁgg%gﬁ%%gﬁpggﬂ@?egﬁéoﬁgen ?g% wat er proof structure of

cases which utilize packing. The structure which allows a case 21 and a

. case 22 to interfit wth each other provides waterproof by inserting

- packing 24 into a BArKENGUNS OF SPRECcINVENRIORal i ng portion of the case 21

and fitting the case 22 thereto. The packing 24 consists of a packing

body 24A and a pacthegpiféeser¥Binvdrtion nbkatbhetopackatgrptob® i nserted

into the groove 23, the fin 24B presses walls of the groove 23 due to the

el asticity asructerpaeRi agseésdyandmpreapaytigbjleriydtooaavwpterpnoefrom a

side wall of the groove 23, which resists com ng off_of the packing 24.
_ structure of cases for use outdoors which employs two types

of sealing materials.

It should be understood that there are cases in this
specification where one case and the other case which
‘interfits thereto are generally called as a case.

Conventionally, portable apparatus and outdoor
arrangeménts are configured, for example, to have a
structure to allow cases thereof to interfit with each
other through packing in order to achieve waterproof. Figs.
1A - 1C show one example of a conventional waterproof
structure of cases which utilize packing. The structure
which allows a case 21 and a case 22 to interfit with each
other provides waterproof by inserting packing 24 into a
groove 23 disposed in a sealing portion of the case 21 and
fitting the case 22 thereto. The packing 24 consists of a
packing body 24A and a packing fin 24B, wherein when the
packing 24 is inserted into”the groove 23, the fiﬁ 248
presses walls of the groove 23 due to the elasticity and
the packing body 24A is also subjected to a pressure fiom a
side wall of the groove 23, which resists coming off of the

packing 24.



2 However, there i's a possibility that the packing 24 cones off
when the case 22 is closed or opened, and if the packing is remains in the
state of inproperly inserted, then the waterproof is no |onger assured.
The above- nentioned waterproof structure is provided with schenes to
press fit the packing 24 into the groove 23, but it is not necessarily
said that the packing is never off the groove 23. As a wat er pr oof
structure of cases_which solves the above-nentioned problem there is

proposed a wat er pr BB¥eVeEy uthETE 36 & ROFSEPiddity Fhad dheemadkgneidfod by
i 1| oone r UbHERSS<PER. SRE, £hi) cBBe pY 1 oBREf o onslleRt L Y ot 'SR
2B show one g&ﬁgtﬁhg 25 rBndEhe’ BhOtheS Hildtallbt AnciReE10P LG OUIN

"this sealin IS wat er proot structure a case 31 and

a case 32 tothéhCthb! wiitbhipedel 9Nao AchgRYCRssIBEY.PT A6 Akolalning a
sealing elenent 34 by directly applying silicon into a groove 33 which is
di sposed i n mentf6hedgwateirp@bofl sthactase 3% prdvilaed iwilter fddHdns te

. cases 31 and 32. As the siliconis directly applied to the case 31, the
' resul tant adpeesscEibakbe pheking @4nintesitheagiroovel @3, bptofift is not

. Figs. 3A to 3C show a_waterproof structure for sem conductor devices

. descri bed i mogpafeselynerid fbat the packing is never off the groove

23.

As a waterproof structure of cases which solves the
above-mentioned problem, there is proposed a waterproof
structure obtained by utilizing a sealing method by
disposing a groove in a sealing portion of a case and
applying silicon, silicone rubber, silicone resin or the
like into the groove. Figé. 2A and 2B show one example of
a waterproof structure of cases obtained through this
sealing method. This waterproof structure which allows a
case 31 énd a case 32 to interfit with each other achieves
waterproof by forming a sealing element 34 by directly
applying silicon into a groove 33 which is disposed in a
sealing portion of the case 31 and then interfitting the
cases 31 and 32.. As the silicon is directly applied to the
case 31, the resultant adherence makes the silicon
resistant to falling off.

Figs. 3A to 3C éhbw a waterproof structure for
semiconductor devices described in Japanese Unexamined
Patent Publication (JP-A) No. 17359 of 1992. A radiator 45
has a water channel 45 for cooliﬁg to dissipate heat of a

semiconductor within a cover 43 by conduction cooling



Pat ent Publication (JP-A) No. 17359 of 1992. A radiator 45 has a water
channel 45 for cooling to dissipate heat of a sem conductor within a cover
43 by conduction cooling 3 through a
metallic base plate 44. On the other hand, a frame-like packing 41 which
I s di sposed around the perinmeter of a coBer 43 presses the cover 43 due to
the elasticity through a protrusion 42 thereof and prevents a water drop

4a on the ragjator_ 45 fromentering intqQ the coyer 43. The cover, 43 is
joined to thghﬁ8P3P|PCm6 i&f 5ﬁs%h5§5&§%gﬁé 46¥nkﬁﬂﬁv8 nex hangat Br pr oof
~structure ha L 0sSi .| fQk. + lsi _Cad.i t@m par at us and
out door arraﬁﬁgl#gnﬁéyk%e adse 8#‘6? (%’llé%?r'glgs?g'cs atsteeg \%’q{% d&'rha ility and

appearance. perimetb? LECaCEBVER! 4N Preitdld MhdRIGVAT: 33 WMAVEY rd 9S-  2A
and 2B, a gap is forned at the sealing portion due to the resilience of

©silicon whenelhgtiesey &heoughehl prottusibna? dhareofheind preveeld Ry

- method is applied to plastic cases, the possibility of deformation of the
- cases ari seswatéhedrepsda oh thes rasglibtere 45 from erdtering dntevithe a

resul tant volune of the squeezed silicon when the cases are interfitted.
If the silicoavert 83a |Thedegver 43 harfledned(be the mebadlicl basenhdd
conpressibilit is used for overcom ng the disadvantages as nentioned
“above, the r¥ifhj adbesiye Afso| Heveverautbisf vpterpsapfesbrurtnre, baswaver,

wat er pr oof dfgéesggiiﬁggg%Qe%oﬁiLgpig%aihkhf%% %@Qégﬂfi apparatus and
outdoor arrangements because of problems associated with
durability and appearance. ‘ .

In the conventional sealing method as shown in Figs.
2A and 2B, a gap is formed at the sealing portion due to
the resilience of silicon when the cases are interfitted.
Especially, when this sealing method is applied to plastic
cases, the possibility of deformation of the cases arises.
The reason of this is there is no area for relieving a
resultant volume of the squeezed silicon when the cases are
interfitted.

If the silicon with a low degree of hardness (or any
material with a compressibility) is used for overcoming the
disadvantages as mentioned above, the resilience is
resolved because of its compressibility, however,
waterproof decreases compared with the silicon having a
hiéher hardness. The réason is that the compressibility of
the silicon with a lower hardness is less than the silicon
having a higher hardness, and therefore the former has a

lower waterproof property than the latter.



hi gher hardness. The reason is that the conpressibility of the silicon
with a |lower hardness is less than the silicon having a higher hardness,
and therefore the forner has a |ower waterproof property than the latter.
4 SUMVARY OF THE | NVENTI ON An object of the present invention
is, when a pair of cases are interfitted,4to avoid formation of a gap at a
sealing portion of a case and occurrence of a deformation of the cases by

provi ding an area féﬁMﬁ£§i8 QgEaﬁﬁ§ﬁﬂ&& t volunme of a squeezed sealing
t

[
el enent . In accordan%e W e present invention, there'is

provi ded a water prﬂ&’foﬁﬁééﬁtgfeﬂée§%5én5Wﬁ@hEi?ﬁt i8, whah! Qiggagg Lngg

of one of a pair of cases to be Interfitte a seal I ng &l ement

froma first d@éesiatehantegrattb@yetonavdnassosndtiofoBRr 8Sghpi hkt ¥ Whi ch
is directly applied to the case and a second material having a higher

har dness and semkimgtportijomhofhai sader antll gcepprendet 6ft Aedeformation
material, and wherein the sealing elenent is squeezed by another case for
achi evi ng watef pthefcases by phevidingpanoarsar forurelievangoadassalbahh
the present invention provides a waterproof property by interfitting the
cases by tigifeHimg e€ravsaenazedesenhingt atemenstical |y def ormabl e seal i ng
el enent at the sealingﬁﬁgoréion. The sealing element is forned by directly

appl ying a nateriafn% oxdanee (¥hth the Pregent AnVgRELoR ouEReFar HRess
and a conpr e%ﬂ&}i&ég éowégngSEgofngtwggure of cases, wherein, at a

sealing portion of one of a pair of cases to be interfitted,
a sealing element is formed from a first material having a
lower hardness and a compressibility which is directly
applied to the case and a second material having a higher
hardness and an elasticity which is directly applied to the
first material, and wherein the sealing element is squeezed
by another case for achieving waterproof.

The waterproof structure in accordance with the
present invention provides a waterproof property by
interfitting the cases by tightening screws and pressing
the elastically deformable sealing element at the sealing
portion. The sealing element is formed by directly
applying a material such as silicon or the like having a
lower hardness and a compressibility to the case and then
directly applying thereon another material such as silicon,
silicone rubber, silicone resin or the like having a higher
hardness and an elasticity. The less hard silicon or the
like is compressed when some pressure is applied to the
sealing portion, and therefore the resultant volume of the

squeezed sealing material can be relieved thereto, which



directly applying thereon another material such as silicon, silicone
rubber, silicone resin or the like having a higher hardness and an
~elasticity. The less hard silicon or the |I|ike is conpressed when sone
pressure is applied to the sealing portion, and therefore the resultant
vol ume of the squeezed sealing material cmn be reliéved thereto, which

5 avoids formation of a gap between the cases and occurrence of a
deformati on of the cases. . The harder silicon or the |ike forned on
the surface 3¥Okd EUMIEPHRE D IIRLATIIY LR L2923 tFAPLFIFEENnCe

sufficient to achigeve waterproof. BRI EF DESCRI PTI ON OF THE DRAW NG
Fig. 1Ais aﬁ%ﬁl%ﬁ%‘?’s VPR iERPY a case which uses conventional

packing for a vl eri4la HEHS fion o the Bk Brdinds 6 W Ahuéll OF 2

packi ng portion of e case before interfitting ses the

conventional ofagld NEbdOing WoreisK M9 a Siah\."gé UdBasticity which lf{gis a
sectional view of the conventional packing ich is used for a waterproof

. structure of stEFSGient to ddigievd watewprogt pded perspective view of cases
~to which a conventional sealing nmethod for waterproofing is applied;
Fig. 2B is a sectional viewtaken on line B-Bin Fig. 2A

BRIEF DESCRIPTION OF THE DRAWING

Fig. 1A is an exploded perspective view of a case
which uses conventional packing for a waterproof structure;

Fig. 1B is a sectional view of a packing portion of
the case before interfitting which uses the . conventional
packing for the waterproof structure;

Fig. 1C is a sectional view of the conventional
packing which is used for a waterproof structure of cases;

Fig. 2A is an exploded perspective view of cases to
which a conventional sealing method for waterproofing is
applied;

Fig. 2B is a sectional view taken on line B-B in Fig.
2A;

Fig. 3A is a plan view of a conventional waterproof
structure for semiconductor devices; |

Fig. 3B is a sectional view of the conventional
waterproof structure for semiconductor devices;

Fig. 3C is an enlarged sectional view of the
conventional waterproof structure for semiconductor devices
for illustrating fhé state that a water drop is formed on a

surface of a radiator;



2

Fig. 3Ais a plan view of a conventional waterproof structure for

sem conduct or devi ces; Fig. 3B is a sectional view of the
conventional waterproof structure for sem conductor devices; Fi g.
3Cis an enlarged sectional view of the conventional waterproof structure
for sem conductor devices for illustratig the state that a water drop is
formed on a surface of a radiator; ' 6

Fig. 4A is an expl gded rspective viewof cases,.having an_enbodi ment of a
waterproof struct uPES n iRadBo PRkt IRRER PRESEREEANE WAV, BEofAses £ g
4B is a sect 1Q0ahqV Vel 102 A YAt ordcE sthu s Fig. 4Cis a
sectional view o gsea ieng %ﬁﬁﬁfng'}gf’“"?fse’(}f ﬁg%l r?g t cé:ugr?bg' I ment of a
wat er pr oof shekedatceOiith e pbidsentd isivaintilef,ore interfitting, and

Fig. 4D is a sectional view of sealing portions of cases having the
enbodi nent of a waFsgpr dBf ist ausectdohal vilewuthkehn on dineaBe-Aafiner

interfitting. DESCRI PTI ON OF THE PREFERRED ENMBCDI MENTS An
~enbodi nent oFighe4priesent invention will be described hereinafter with
reference to the acconpanying draw_ngs. Referring to Figs. 4A to

4D, a sanple case Fdg-tHE is a sectional view of sealing portions of
cases having the embodiment of a waterproof structure for
illustrating a state before interfitting; and

Fig. 4D is a sectional view of sealing portions of
.cases having the embodiment of a waterproof structure for

illustrating a state after interfitting.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

An embodiment of the present invention will be
described hereinafter with reference to the accompanying
drawings.

Referring to Figs. 4A to 4D, a sample case for the
purpose for using outdoors consists of a case 1 and a case
2 both of which have a structure to be sealed by tightening
screws 6. The case 1 has a sealing portion in which a
circular groove 3 is disposed all around, wherein silicon
is applied into the groove 3 so as to be contained therein
in order to form a elastically deformable sealiné element 4
which is in contact with the groove 3. The sealing element
4 is formed from two materials which are diffefent in
hardness by applying silicon 7 with a lower hardness to an
inner bottom surface of the groove 3 and further épplying

silicon 8 with a higher hardness thereto. Besides, a



pur pose for using outdoors consists of'a case 1 and a case 2 both of which
have a structure to be sealed by tightening screws 6. The case 1 has a
sealing portion in which a circular groove 3 is disposed all around,
wherein silicon is applied into the groove 3 so as to be contained therein
in order to forma elastically deformable7sealing element 4 which is in
contact with the groove 3. The sealing elenent 4 is fornmed fromtwo

materials which,are.different j.n_hardness by agpplying silicon 7 with a
lover har dneBEOEZUSHON 3 &, SHERREEE £2 206 ALARD) A HFE LN, PR Wer
- appl yi ng siLiiogrguygggfatg%g@g%ep'rdness thereto. Besides, a

7 protrusi on~5 are di Sposed on and'along a sealing portion all around of

- the case 2. Fb2" thle cadee coARhihtread ads mdRtionaad 2BBYES, wHRRN thiee
case 1 and case 2 are interfitted and the screws 6 are tightened, the -

, protrusi on 5cagécgzand kasec bie GntEFitted EHY abe \SRirewd @harean be
~achieved. At this time, the less hard silicon 7 has a conpressibility for

. relieving a tightlehad, whieuprotirusionsfusemedzas ithen sebdddmglielgimentnad, gap
' is formed between the case 1 and the case 2, and therefore the deformation
i of the casestbemeby aatedpdoof can benaghdieviegh, Atethisdbimej| thenless

i allows for waterproof due to its high elasticity. . As i s apparent

| from the desBArgk Bdddcon feh@iSofe FOuRFSPS1bid idyc FoFa Fed A/VHRSE Re present

i invention, formation c o
: resu&tant volume of the squeezed silicon. Accordingly, no

gap is formed between the case 1 and the case 2, and
therefore the deformation of the cases can be avoided.

In addition, the harder silicon 8 allows for
waterproof due to its high elasticity.

As is apparent from the descriptions as mentioned
above, in accordance with the present invention, formation
of a gap at a sealing portion and a deformation of cases
can be avoided when'interfitting the cases which are
provided with a waterproof structure obtained by using a
sealing method with an elastically deformable sealing
element.

The reason is that the sealing elément is formed by
directly applying a material such as silicon or the like
having a lower hardness and a compressibility to the case
and further directly applying another material such as
silicon or the like having a higher hardness and an
elasticity thereto, and the less hard silicon is compressed
when a pressure is applied to the sealing element,
therefore a resultant volume of the squeezed sealing

element can be relieved.



of a gap at a sealing portion and a deformati on of cases can be avoi ded
when interfitting the cases which are provided wth a waterproof structure
obtained by using a sealing nmethod with an el astically deformabl e sealing
el enent . The reason is that the sealing elenent is forned by
directly applying a material such as sili@n or the like having a | ower
har dness and a conpressibility to the case and further directly applying
another material such as silicon or the like having a higher hardness and
an elasticity thefdiFhesd ihaqeardange) with dhe ipresanly dase@ntigren a

ressure i s | i ed to t he seal.i element, therefore a resultant val une
gf t he squee%&% qgﬁh Q§ﬁ§}(il ty and an elasticity

- 8 Fur foh | rﬂgp present i nvention, the seal|ng
el enent has rgglﬁlg'orrprée}'s% " ty@%ﬁ# el astici ty which all ovvs for
wat er pr oof . ﬁ@efm ilsS it &Jées%%a ﬁ%{%&t
directly applying a materi al ghch as silicon 8‘ 1haV|ng a Fg%e

har dness and ga re@Hl %‘pﬁlﬂﬂg/ d Gnalther iGas Gud Gd Lgflfleafo:ﬂldxeoéﬂé' 1B yi ng
anot her materi al such as silicon or the |ike having a higher hardness and

an el asti ci havtiney ei dowexr Haheinewslend id icomprasditd litee Hasthed diggh
elasticity, therefore a resilience occurs when squeezed.
and further directly applying another material such as
silicon or the like having a higher hardness and an
elasticity thereto, and the harder silicon or the like has

a high elasticity, therefore a resilience occurs when

squeeZed.



VWHAT IS CLAI MED | S: 1. A water proof structure of ‘cases, wherein, at
a sealing portion of one of a pair of cases to be interfitted, a sealing

memmtisfonmdfrmnafhstnMeHalhmﬂnga‘fmwkhmgmﬁiigga
conpressibility which is directly applied to said of said cas and a
~second material having a higher hardness &nd an e mn

~directly applied to said first material, and wherei ﬂﬂﬂ"? elenent
1 1S squeezed by the other of said cases for achieving materbrobf*

LA waterproof structure of cases as clained in claim1, wherein both of

said first apfipgec ¢t s, are silicon. 3. A wat er pr oof

structure of cases as clained in claiml, wherein a projection disposed on

said other case squeerematet provd IFHEWRIRIRIOf cases, 4hdreai £r¢ Qof
structure of cases as clainmed in claim1, wherein a circular groove is

di sposed i n s@aliore paxtizm &f axass ofaral ;sa:-m:d ot atagegs ctentinterfint tedpd

'n said grOgYiealing element is formed from a first material having a
lower hardness and a compiessibility which is directly
applied to said one of said cases aﬁd a second material
having a higher hardness and an elasticity which is
directly applied to said first material, and wherein said
sealing element is squeezed by the other of said cases for
achieving waterproof.

2. A waterproof structure of cases as claimed in
claim 1, wherein both of said first and second materials
are silicon.

3. A waterproof structure of cases as claimed in
claim 1, wherein a projection disposed on said.other case
squeezes said sealing element.

4. A waterproof structure of cases as claimed in
claim 1, wherein a circular groove is disposed in said one

of said cases, and said sealing element is contained in

said groove.



