Deseription
Title of Invention
AR COMPRESSION DEVICE
Techunical Field
[CGOOL] The present invention relates fo an air compression device which genciines
compressed air.
Backeround Art
[OO02 ] An air compression desiee whivh eenerites campressed alre is wsed or siedons
tsex. The compressed air genvrated by the alr conpression device mounted (v a
vehicle (for example. a railroad vehicle) may he supphied 1o a brake deviee which
applics braking Joree 1o the vehicle or @ poenmatic appacatus uxed for opening and
closing 1 cdoor o) the vehicele.
[O003] Patent Titerature 1 proposes an air compression deviee mounted wa sl oad
vehicle, The an compression deviee ineludes o housing which houses various inner
devices such as o compressor and an affer cooler. The housing can appropriaicly
protect the immer deviee Tromy w ilipped stone or the [ike when the vehicle is waveling,
I additton, the housing has a soundproo! function against sound cenerated Dy the er
deviee amnd @ dustprood Tanction Tor the moer device,
10004 ] When the conpressor compresses air. o lacpe amonnt ol heat 1s penerated from
the compressor and the compressed e The honsiog hax abie profection function
deseribed ahove, while the heat i confined i the honsimy,  Accondinge o
conventional air compression deviee cannot cool the compressed air eiticiently.
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Summary of Invention

[O00G] An object of the present invention s o provids an alr compression deviee
capable of cooling compressed air elficiently.

[ A aie compression device according 1o one aspect ol the present imvention is
prod Gled with i compressor swhich penerates conpressad air i housing which Tois a
housing: space inwhich the conpressor s housed. icenoling parton swhiceh s arrangad at
and cools the compressed air an outside of the housing. ancd a prowection cover which af
Least parially covers the cooling portion,

FNOXRT The wir compression deviee deseribed above can cool the campressed air
viiwtently while protecting the cooling portion from a Hippad stone or e ke when

wohitele i travelling, by ayranging the cooling portion covered by the profection cover at



ihe outside of the housing, compared to a conliguration in which the cooling porticn is
artimeed i the housing space whiely s apt 1o be high i terperature.
[009] The objects, teanress el sevamageonte: eileers of the present imvention will
beeome more apparent Jrom the following detailed desernption and the aecompaay iy
Jdrinwings,
Brief Description of Prawingy
[BOTG] TG 1 is o schematic view ol anair compression deviee according fo a tirst
cimbodinment,

FTCn 2 s 0 schenuatie pesspective view ol oy air compression deviee aceordiag
o asecond crnbadiment.

FIG, A iy another sehemativ: perspactive views o the air compression deviee
showen in FI1GL 2,

FIGL b is a schemade cross-sectional view of o protection cover of ihe air
compression deviee shown in FICG 2.

LICL S s a schematie perspective view ol o controller of the air compression
devive shown o FIC. 3y thard cmbaodient,

FIG, 6 1s unother schematic perspective view ol the controller showi in G S,

FIGL 7 is a schemativ view illustraung an inner stractuee of the controlfer shown
in FICL 6 G fourth embodiment).

FIGL 8 1y a sohematie perspective view illusirating o frame structure of a
housing ol the air compression deviee shownin I Y e gy embodiment ),

FICL W s o schenuatio perspective view of the air compression deviee shown in
Free .

FIG, 10 = aschematic perspective view ol the air compression device shown in
FI1GL 2 (o sixth embodiment).

FEG TUA s a sehemiatic perspective view ol a cocling air flow adjusting bex ol
the aur eampression deviee shown in FI1Ce 16,

FICL TR 1a a sehematic baek view of the cooling air 1low adjostng: box shiown
i FICe AL

FIGo 120y a sehematic plune view illostrating cn inner structuee ol the air
compression deviee shown in FICL 2 (a seventh embodinent).

FIGL 14 s a schenidie eross-sectiondl view ol a0 suction paide stroeture o the
alr compresson deviee shown in G T2

FICe B s a0 sehematie enlurged eross sectional view of the <uction suide
strictre shownin Ul 13,

FIGE 12 i aschematic enbrped perspective view of a part of o puide pipe ol




alr comyprossion deviee shownin FIGL 12,
Deseription of Kmbodiments
[GOEL] First Fibodiment

The present Toventors tound that coeline oiticieney of compressed air s
deteriornted when a0 compressor is continuously driven.  In a lirst embodiment,
twwehnigue  capable of keeping: hieh compression elficiency i various  deis ing
civironments will e deseribad,
[OO12] - TC0 T s cschematic view ol an air conpression deviee 100 gecording te the
fust embodiment. The air compresssion devies 100 will be deseribed with referencae 10
I“ley, 1.
(001 3] The atr compression deviee 100 3 provided with a compressor 2000 a4 housing
W0 cooling portion 00, wnd o protection cover MO0 The compressor 200 s e
formed ws a peneral seroll compuessor, Alternatively. the compressar 200 nwy be
ormed as a general rotary compressor,  Further alternatively. the compressor 200 may
be Tormed as a oeneral swing compressor. Further alternatively, the compressor 200
nuy be formed s a0 general reciprocating twpe comipressor. The prineiple o the
present ambodiment is oot limited w g specitic siracture of the compressor 200,
(0014 The housing 3040 Jorms o housing space 310001 which the compressor i s
housed.  The compressor 200 compresses air and thereby penerates compressed air,
and herelore the compressor 200 hecomes high in fenperature. Inaddition, the
vompressed o discharged from the compressor N0 ds alse hish in wemperoire.
Aveordingly. the housing space 0 including the compressor 2000 coverad by the
housing 300 s apt 1o be higher U wmperature than an outer environment el the hogsing,
00, s disadvantageous to aringe the cooling portion 400 1 the housing space 310
tor enhancing cooling efficiency of the cooling portion.
D015 hae cooling portion =D schich coals the compressed alr s arranged i an outside
ol the housine 3000 The conling portion <) may be hebd by the housing 300 direaly.
Alternatively, the cooling portion 400 may be beld by other holding member. The
principle of e present embaodimeni is not limired o i speetlic holding stracture for the
cooling poraon -fth
[ODT6] The corpresed air penerited by e conpressor 200 flows mto the eoolng
portion 00, Ax deseribed above, the vuter environnient outside ot the housing 3 s
lower 1o emperaiure than the hoeusig, space 2100 and thereby the cooling portion 400
arranged ot the omside of the onsing. 300 can cool the compressed air eJiciently
compared o @ conlirwaton in which the cooling: portion ix seranyed mothe bor<ing

apace S TO ot the oring 306,




[0017] The cooling portion 400 may be provided willi o pipe which allows the
compressed air o pass herethrongh and is extended in a meandering manner. In erder
e conl the compressed air more officiently, the pipe may be fornied of a material having,
high heat conduetiviey o cohanee s beat dissipatton property, Inaddition. many heat
dissipation s nray be moued wothe pipes Slernau celys the cooling portion 406
may have other siraeture capabie of coaling he compressed sire The prineiple of the
present embaodiment is oot lindied (o @ spectiie structure of the cooling portion 400,
[OOT8] 'The protection vover 300 ix formed o cover ot leasi partially the cooling portion
400, Accordingly, the cooling portion -H)0 is approprintely projected Trom a substaned
(for example. a stoue) Mipped toward the cooling, porfion 400, ‘The proteciion cover
S00 may be lormed (o hold the cooling portion -H0.  Jo addition, the protection cover
SO0 may have an air permeasble siructure which allows air How 1o pass through. A
designer which designs the air compression deviee 100 may sadopt various giruetues in
the protecton cover i, Aceordinglys the prineiple of the present embodiment is not
Bmited w2 speciiic structune of the protection cover SHOU.
[1019] Second Fmbodinem

The designer can dosign various air compressionr deviees based on the desien
principle deseribed in connection with the fiest embodiment. In a second embodiment.
an exemplary air compression device will be desceribad.
[0020] FIG. 2 is a schematic perspective view of anair compression deviee J00A
according to the sccond embodiment,  The air compression deviee T00A will be
deseribed with reference to PG T and T1GL 2.
FOOXT| The air conpres<ion device T0OUA s provided with o housing 300 o cooling
porton -G @ protecton cover SO0 @ dehumshitving poroon 6100 @ controller 020,
and a guide pipe 700, Simila o the first embodinnent. o compressor (mot showa) is
arcanecd in the housing S00A. The ouide pipe 5000 0s ioemed e guide compressed air
cenerated by the compressor to o the cooling portion A00A. The honsing 300A
corresponds o the housing, 300 deseribed with reference to FIGL T,
10022] ‘The housing S00A inchudes a second wall portion 320 formed i a substantially
rectungular shape. The protectinn cover 300AL the delrumidilving portion 618 and the
controller 620 are mounted w0 an outer <ide ol the second wall portion 320 (ouside of
the housing 36ty The cooling portion A 3x held Ty the protection cover Moy,
The secomd wall portion 30 partitions an iner spaee of 11 houstog: 300 i which the
COMPIessor s arraged 1o weporate @ ospace i which the couling portion HHLA s
arranged (namely. ospace surrounded By the protection cover S00A) and thereby the

cooling portion 400N hard]y reecives an influence of heat generation ol the comprossor,




Accordingly. a cooling Tunction ol the cooling portior 00A &5 Kkept in o high Jevel
compared (o conliguration in which the cooling portion is arranged ai the inner space
ol the housing 300A.  The second wall portion 220 may be formed stronger thar the
protecton cover A00A becamsae the seeond wall porton 310 s used Tor holding various
devices,

16023

Fhe grade pipe 7000s connected (o the compressor iaranged o the bousing: S0
The compressed air penerinad by the compressor is pukled © the cooling portjion J00A
arranged il the outside of the housing 300A by 1he puide pipe 700.

[OO2H The conling poriion SO0A inclades @ cooling pine 410 which distribuies the
compressed wir an upstream: coanection end 20 JTovited wt an upsiream: side of the
vooling pipe B and o downstraanm connection end L1 focated ar adoswnstream sjde off
the cooling pipe A1 The upsteanm connection emd -0 i connected 1o the caide pipe
700 at the oulside of the housing 300A. The compressed air guided Dy the guide pipe
700 Hows into the cooling pipe (110 from ihe upstream conneetion end 420, The
cooling pipe 10 forms a {low section Tor the compressee air elongated ina horizontal
divection. The cooling pipe 110 s formed to gode the compressed an toward @ lower
side pradually in a meandering manner. The downstreium connection vod 0 arrangad
below the npsueam conection end 420 s connected 1o a downstrean end of the
cooling pipe 410 and the debhumiditving portion 610, “7he compressed air is cooled
while Howing alony the cooling pipe 410, The compressed air sofficiently cooled
Hows imo the dehumiditvine porfion 610 Trom the downstreans connection end 40,
The coaling portion 400 conesponds w the cooling portion 00 deseribed with
reference to G T

[GO25] The dehumidifying portion 010 is arraneed below the cooling portion 4004,
The debumidifving portion 610 meludes @ connection pipe 611 extended from the
cooling portion A00AL o dehumiditving mechanism 61 wranged at o downstreanm side
of the connevtion pipe 611 and o delivery port 613 wrmpaed at a fuether downsirean
side. The vommeetion pipe 611 < conneeted 1o the down<tream conmection end SH) of
the cooing portion H0AL The connection pipe obl is formed o paide 1he cooled
compressed air toward a lower side from the downstream connection end 40, The
compressed i Hows inte the dehumiditving mechanizme 6012 through the connection
pipe 01 The dehumisdinving mechigasm 61 i fonned 1o dehumidily the compressed
air. e dehumiditving: mechanism 612 may have various straetures toer example. a
structure having o drving apent or a hollow Tiher membrane) applicd 1w a knowa
dehumidilving portion which dehumidifies the compressed air The principle o the

prasent cmbodiment i€ not limied 10 a0 specitic strocture ol the dehomidifving




mechanzsm 612,

[(E26] The compressd air s delivered 10 a paeumatice sdeviee at a downstreans side
throuph the delivery port 6173 alfer the compressed air is dehumidified by the
debumidifving mechanisig 61220 The delivery port 613 may be connected 1o a stoiage
tink desiened to stare the compressed airn

the cooling pipe 410 extended i o meandering manner. The controller o2 i
cleciclly connectod o vartons devives arraneed e honsing SO0 The contaller
020 1= formed to contral the compressor or other deviee aranged inthe housing S0A.
[OO28] IG5 1s another schematic perspective view of the e compression deviee TODA.
The air compression deviee TOOA will be deseribed with relerence o FIG2 and FiG 3,
[OG29] I order to Tacilitate understanding ol the air compression device [00AL the
cooling portion 00 and the profection cover SOBA o removed  from the
compression deviee 1H0A shown in FIGE 3 Jor the sake of conventence. As shown i
FTon 30ahe air compression device 10 i firther prosidad with four outer Fan deviees
130 arrcnged at the owside ol the housig 300 The tour outer Tan deviees 6 wre
Jormad 1o gencrate ¢ conling wr (Jow directed 1o the cooling pipe 10 ol the cocling
portion HH0A. The compressed air in the cooling pipe 10 15 cavled by the cooling air
How delivered from the Tour outer Tan devices 430, The air compression device may
be provided with one outer fan Geviee 420, Alternatively, the air compression devien
may be provided with two o three omer fan devices L3tk Porther alternativelys the air
compression deviee iy be provided swith mere than four auter fan devices 436, The
desiymer can determine the numter of the onter fan devices 130 10 be installed inoe the
air compression device based on a enaih of the cooling pipe HO i a lateral dicection
and o width of the omer tin doeviee 4300 Accordingdy. the prineiple ol the present
cmbaodiment ks not limited o the mmber of the outer Fan deviees 330 moumed o the air
compression deviee.

|0GAO] As shown in FICGL AL the secoud wall portion 320 of the housing 300A includes an
outer duet portion 321 clonvated in a horizontal dircetion. Ax shown i FIGE 2L the
onter dvet partion A3 is swron aded by the protection eover 300 as o whole, The
onter duct portien 21 form= o rectanguiia opening area clongated nothe horizontal
Jdirection. The heat penerated e the housing 2000 G cocling air How after cooling the
votmpressor by mea: ol o lusction of @ cooling nechanizm uranged i the housing
SUA) s discharged o the outside o the housing 300A rough the outer duet portion

ERAN
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[CO3T ] As shown in FIGL 3 the outer duet portion 321 taelades an upper walt 29200




A3

fower wall 3230 o support wall 320 and a side o wall 3250 The upper wall 327 1s
extended in e horizomal divcetion. The Tower wall 323 = extended i the horizonial
direction below the upper wall 320 The guide pipe 700 which endes the compressed
arr w the conling poction 00 3y eatended rom the howsoye 300\ benween the upper
watll 322 ool the lovser wall 303 soca< 1o pass throueh the onter duet portion 3210 The
aulde pope 700 extemded from the housing 30004 is hent toward the support wail 354 wo
penetrate the support wadl 321 The support wall 321 is fonmed o sapport the gaide
pipe 7000 As shown in PG 2, the guide pipe 700 ix connected (o the upstream
connection end 420 of the cooling, portion 400A at a position near (he support wall 324
alter penetrating the support wall 3240 The side wall 325 of the onter duct portion 2221
s arranyed i side opposite o the support wall 3244

[0032] The tour vuter e devices 130 which generate the cooling air diveeted e the
cooling portnn 100N we arranped helowy the ower duct portion 30T socas fo b alipned
in the harizental divcction along the Tower wall 325 ot the awer duet portion 321, The
four vuter tan devives 130 are wrrimged between the Tower wall 3203 and o group ol the
dehunudiivue portion 6 1 and the controller 620,

[0033] VTG 4 is s sehematic eressexectional view ol the prowecten cover S00AL The
profection cover SO0A will be deseribed with relerence 101G through FIG. 41

[0034] As shown in FIG, <L the protection cover S00A ineludes o hadTle plate S10 and a
ventifation plate 320, The bafile plate 310 is arranged helow the cooling pipe 410 so
as 1o be Taid substaniinlly herizoniallv. The vemilation plate 320 is arranged
substanually vertically from the haflle plaie 310 so ax o faee the outer fan device 4240,
[ON33] The second wall portion 3240 of the houxing 300A ineludes i muount plate 326 1o
which the protection cover 300N and the ower Jane desviee 23 are mounted. A
<ubstanmially: rectangalar opening arca 328 Gongated i the horizontal direction is
formed i the mount phae 260 The outer duet porton 201 s arrmyed to surround the
opening arci 38 Tormed in the mount plate 326 (see FIGe 3 The outer Tan doviee
430 s arranged between the mount plaie 326 and 1he coeling pipe 100 Relating w a
height position of the outer Tan device 430, the outer fan device 13 is arranged between
the Jower wall 323 of the outer duet portion 321 and the baffle plate 510 of the
protection cover AL The outer Tan deviee 430 is formed 1o deliver the cooling, air
toward the vemiblstion plae 3200 Ax a results the compressed air i the cooling pipe
A10 Tovated Dotween the outer B deviee 130 and the venulation plate 3200 is
appropriately canled.

|D0O30] A ot ol the cooling air celivered from the vnter Laecdesiee a0y cotlided wath

the cooling pipe 0 and the sentlation plae ~7? 0 and then the part of the cooiuige air




Mows downward,  However, shiee @ ilow of the coolinge air lowing downwansd 1x
mferrupted by the balfle plate 510 of the protection cover 300A, the dehumiditying
porGon 610 and the controller 6220 can be driven approoriately withont recetving an
imftluence of the cooling air fromy the outer fan devicee 13140,

jous?] The ventiluion plate 320 meludes a0 rectimgalar frane plae 321 and an
expanded metad S22 The expanded metal 3770 s sneranded by the rectangular ame
plate 5010 Sinee many venutlaron holes are formed node expandaed metal 3220 moe
ol the cooling air senermed by tie outer B deviee 130 1< dischargaed o the outsioe ol

L

the protection cover M0AN through the expanshed  metal >270 0 Accordingly. the
compressed air in ihe cooling pipe 41005 cooled elliciently. A punching metal or other
plade member having, a veniilation structure may boe used instead of the expanded metal
S22 The prineiple ol the present embodiiment 1z pot limited {0 a specifie ventilation
structure of the protection cover SO0A,
[H038] The onter B deviee 30048 separaded (rom the mount plate 326 of the housing
AN0A In the herizontil direetion, Accordingly, o suction space 431 (see FIGD 3y s
lormed between the outer Tan Jevice 430 and 1the mownt plae 326, The ouer Lin
device 30 15 Jormied o suek ain from the suction space A3 10 w0 deliver the cooling: air
toward the cooling pipe -H10 wnd the ventilation plafe 320,
0039 The lower wall 323 of the outer duct portion 321 Torms an upper side boundary
ol the suction space 431, Axdeseribed above. the inner space ol the outer duct po tion
A is used for discharping the wr heated in the honsinge 300A T Sinee the lower wall
223 partitions the inner space ol the outer duet partion 371 (o define the suction space
131 he outer Tan deviee 130 dees not suek hie air heated o the housing 300A, The
outer duet portion 321 oy be onned of @ materrad L mye s heat isolation properiy
more superior than thiat ol the matenal of the mount plate 36 of the housing 300A.
[00-30] The balfle plate 310 of the protection cover H00A ineludes a facing edge 311
lacing the mount plate 326 of tre housing 300A. The Leing edge ST s separaied
IFom the mount plate 320 ol the housing 300A.  Aceordingly, the facing cdge 311
forms an opening arcit 432 e FLGL ) confinued (o the suetion space 431 below (he
outer L device 1300 i conperations with the niount plhoe 2206 of the housing 300y
Acvondingly, the omer fan device 30 sueks vuter air of e space below e cooling
partion 00 through the openig area 432 and the soction space 131 w0 deliver the
cooling wr toward the coaline pipe 10 and the ventilation plate 320,
[20:41] Third Fmbodiment

The onter fan deviee deseribed 1 conneetion with the secomnd embodiner” can

also contribute o cooling ol 4 controller.  Ina third cinbodiment. a cooling technigue




ol a controller will be deseribed.,
|00 <TG 3 ds a schematic perspective view of o controller 6200 The controller 6220
will he deseribed with reference (o Fl1G 3 and FIGL A

|$0-43F As shown in FICL AL the contraller 62001 provided with accontmal box 621 Tormed
vy

e angular box zhape and virions electronic deviees o0 The clectronie desiees

620 are housed i the contral box 621 AC least one of the eleeronic devices 0. is
used for conmtrolling o compressor inot <howni arrgeed ina bousang 200

[DG44] As shown in FIG S e comrol box 621 imchides s top plate 6230 an rput
cotnector wall 624 ikl e output connector wall 625, Ax shown in FIG 3L the top
plate 623 is located below an cuter fan deviee 4300 The input connector wall 624
includes a vertical plate 026 and two input conmectors 6,27, "The vertieal plate 626 13
arranged substanially verteally, The iput connector 627 s protrnded wward an outer
side Irom the vertical plae 6260 Llectrie power may be supplicd o the elecronie
Jdevices 622 through the input connectar 0270 The chetranic deviees 622 may be
formed 0 generate sacions <ignals for conteedling st dovine the compressor while
receiving the clectric power through the input conneetor 6775

[00437 The ouiput conneector wall 623 includes @ mount plate 628 and five outpul
connectors 029, The mount plate 628 includes an upper edpe which forms a cerner
portion in cooperation with the top plate 623, the corner portion being extended m the
horizon.al dircction. and a side edgee which forms i corner portion in cooperation with
the verteal plate 026 of the input conmector wall 623 the corner portion being exiended
in the vertical directon. The mount plue 628 1= mounted to the housing 300A. The
output connector 6.9 1< proteidasd from the mount plige 6280 The output cotmector
0,09 v used Tor elecrrical vonpection with various devives arranged in the housimye S0
Some of the five vutput vonneciors 629 may be veal for caiputiing o control sipnal 1o
Jriving souree tnot showny which drives the compressor. Othertsy of the five oupu
connectors 629 may b used for ansmitting o detection signad Trom adetection elemeni
which detects a driving staie ol the compressor, o the clechanic devies 622,

[D046] As shown in IF1G, 50 the top plate 623 of the control box 021 includes a first
opening cdge 6310 a0 second opening edae 6370 2 thind opening edee 033 and a fourth
opening edee 03 The first openiog edge 6310 the second opening edge 6320 the third
opening ¢dec 633 und the fowrth opening edpe 634 Torm o rectangular openigt 650,
Ihe first opening edec 031 and the second opening cdec 637 are substantially paraile] 1o
1he mount plate 608 of the augpn conaector wall 6050 The dirst opening cdye 631 1
located between the second apenine edge 637 sl e momnt plate 6.8 of the ouiput

cenpector wall 02350 The thind opening edee 033 and the Tourth opening: edge 634 e




substntially pacallel o i vertival plade 620 o1 the inpei conneetor wall 6.0 The
Urird opening edge 633 15 Tocuted between e Tourts opering: edge 03 F and il vertieal
plae 6.0 ol the input connector wall 024

(0017 The conirol box 621 includes a diest rib 641 second rib 632, athird nib 6403 Gnd
a fourth vib 014 Eaeh ol the Drst rib 641, the second rib 65 the thicd rib 6450 and the
fourth rh 644 is protruded upwind trom the top plate 6273,

[GOAS] The first rib 641 s tormed inasubstantially C-shage. Phe fiest rib 64D inclides
an infermediate portion 43,0 o (st e portion 646 and o second bent portion 617,
The intermaediate portion -0y i extendeid along the 1 opening edge 6310 Fach of
the first bem poriion 616 and the second benn partion 64 s bent from the imernedione
portion 15 so as 1o be extendad toward the seeond opening edge 0532 Trom the 1irst
opening edge 631, The irst hent portion 646 is located closer to the thind yib 643 than
the fourth rib 644, The second bent portion 617 s loeated closer 1o the fourth rib 644
thauy the third riby 6443,

[0G1 Ehe second b ob s dilterent from the hrstoob 641 and s extemlbed
subs<tmtially Tinearhy aleng the sccond opening edge 630

[00A0] “The third b 613 i formed 2 substantally Jshope. The third vk o3
includes o first portion 631, second portion 032 and a third portion 633, The first
portion 631 1s extended along the third opening edee 635, The secod portion 6323 s
bent from (he first portion 631 ~o as 1o be extended along the first opening edye 631,
The third portion 633 s bent from the second portion 652 <o as o ke extended wowsrd
the secomd opening edye 657 from the st opentigs edype 631

OO T The third portion 633 oihe third rib 6403 1 arnmeed w face te first heat potion
OA46 of the firstrib 641, The thivd portion 633 ix separated (rom the Grst bent portion
046, Accordingly, a passage 057 s Jormed between the lirst bent porfion 646 and the
third portion 653,

[H052 The Tourth rib 611 is lormed in o substantiad v Teshape. The fourth i 644
includes a0 et pordon G330 seeond portion 630 and @ third portion 637, The s
portion 63 is extended longe the founth opening edee 6340 The secomd portian 656 (s
bent fron the tirst portion 623 2o as to be extended atony the first opening cdye 031,
The third portion 637 ix bent trom the second portion 630 50 as w0 be extended toward
the second opening edge 6372 from the tirst opening odpe 631,

[005 3] The thicd portion 6537 of the fourth rib 631 ix arranged to {ace the second baent
porsion 047 of the first vib Gl Vhe Gird portion 657 i separated Trom the sevond

bont porztion 617, Accordine]y, o passase 608 i< horneed between the seeond bond
| R ] i

portion G amd the third portion 657,




(DO PIG 6 is another sehonate perspective view of the contraller 67600 The
controller 620 will be firther deseribed with reference © Flen 3 throuph 116G, 6,
[00>5] As shown in FICL 6. ihie control box 621 includes a cover 639 il o suetion wall
660, The cover 6539 is formed (o cover the rectanguliar opening, 630 deseribed with
reference (o FIG S0 The suction wall 660 1s arranged vertically at a side opposie 1o
the iput conneetor wall 6024 deseribed with reference to FIGE S0 The suetion wall 660
imchides o suetion window 6610 The suction window 661 allows wir to pass through,
[H036] The cover 6039 forms an cd opening 602 of e pesape 081 fwee TGS in
cooperation with the iest rib 611 see FIGE 3y and the third il 683 fsee [0 3.
Avcordingly s the presaee 631 0x opened oward 1the haesing 300N TThe cover 639
Torned e el openittz: 603 of the passige 038 (see FIGL Sy in vooperation with the s
rib 641 and the oarth rib 644 (see TIGE 350 Accordinyly, the possiape 638 08 apend
tovvard the housing 3oy,
(O] A deseribed with reforeree to FIGL 4L the owrer Tan deviee 3 sets the soction
space AR 1o be i negative pressure environtent. Sined the end openings 662, 663
isce FIGE 0 of the passages 631 038 are Tocated o lower side ol the suction space 13 1.
air i the control box 0.1 s sucked 1o the suction space 431 through 1he passapes D3
638, Aler that the air sucked {rom the control box 621 s deliverad as cooling air
ioward (he cooling pipe 310 (see FIGL 4) by the outer fan deviee <B30, - Accordingly, the
desiener may nol arcange cooling cquipment having an escessively high cocling,
capability m the contrel box 621, Tua case in which the onter fan deviee 430 e suck
the air in the contre] box 021 sufficiently. the designer may not arrange the cocling
vouipent inthe control bax 621,
TODSS] A deseribed above, the outer B deviee 130 can suek the aie o the control box
oL Duringe dus thnes oues air flows i through the suetion window 561,
Acvcordingly, i the control box 6210 an inner air flow Uom the saction window 661
directed 1w the ond openings 6620 603 of the passases 050 628 s venerated. The
clectranic device 6.3 tsee FIGL 2y arranged in the contral box 621 i~ appropriate] v
cooled Ta the mner air {low,
[OO39] T ourth Fmbaodiment

[ the desivn prineiple described o conmection with the third cnbodinent.
much aie ix sucked aroumd the op plaie ol the housing of ihe controller, According v,
in u e inowhich an electronic deviee whieh <lissipeitos o laree amonnt of heat s
arranped near the wp plate. the controller is cooled ellectively. Inoa fourth
entbadiment. a technique for cooling a controller effectively will be deseribed.

|000] FICL 7 ix a0 schematic view dllustrating an inner steactore of & controller 920,




Jhe controller 6.2t will be deseribed with reference to PG 30T o0 nd PTG

0061} The controller 620 may be provided swith teecdrivess 671 and i scgquencer 6720 ax
clectronic devices 620 The driver 671 is Tored to pencrate o deiving stgnal tor
driving a compressor or other deviee arranged in o housing 300A tiee T1G 3), The
sequencer 677 min be formed o reeeive acdetection sienal pererated by various sensors
mounted to an wdr conpression deviee T00A esee FIGo 30 Inadditton the segqueacer
070 may be fornisd 1o recetve vartous stgnals from other deviee oeed with te air
campresston deviee TOOAL The sequencer 672 nus be formed o process these signals
s00as to control the driver 671,

(0062 The driver 671 dissipages heat having: a temperature higher than that of heat

dissipated by the sequencer 63700 Axshown in PO 70 sinee the driver 671 is arranged

b}

ahove the sequencer 0720 the hoeat dissapaied by the driver 671 haed]y sives aninlleence
(o the sequencer 6720 Accordingly, e sequencer 677 can be driven stehly,

[0063] The driver 671 is arranped near a cover 639 ol a control box 621, As shown in
116G, O, stnee the cover 659 Jormes el openings 662, 063 as outflow ports of air sucked
by an outer Fn deviee 3300 the ol around the driver 671 iz sucked from the contral hox
0] effectively,

[O0O-H] The driver 671 may be arsmged at a height posiion crossing o virinal hortzontal
plane interseefing a suction window 661, In this case, the driver 671 1s exposed

directly o an inmer adr ilow G il of adr from the suetion window 661 directed to the

eiid openings 067 6031 eencrated in the control boy 671 when the ooter i deviee (130
isdrven. Aceordinglys the diver 671 s cooled efticiently.
[0065] TFifth Embadiment

As deseribed o connection with above various embodiments, the cooling:
portion. the controlier and the debumiditving, portion are mounted o 1he outer side of
the housing. Accordinglyv, 1he apentor cin reach these deviees casilye Inoa fiith
crubodiment, o comnection structure of these deviees oo housing will he deseribad.
[0066] FICL 8 ix a perspective view schemadeadly illusirating a0 frame structure of o
lousing 300A.  The housing 30UA will be deseribed with reference to G 8.
[O067] The housing 30GA ineludes 2 botom plate 3300 a suppari plate 3490, a first

A3

column 35T, ¢ secomd colunar 330 o third colunm 3050 a0 foirth column 330
nermediate columm 2530 0 (st bean member 350 and a second beam member 357,
The botiom plate 330 is formed B subsiaotially rectingrular shape, Tach of the iiest
column 351 he second columin 3520 the third column 33533 and the fourth column 334 1s
extended upward frons cach o Tonr corer portions of the botiom plae 230, The st

coltmn A3 o the thivd colnmey 335 are weraneed on ore diagaonal Tine of the hottons

|




plate 330, The second column 352 and the fourih colonn 334 are arranged on ancther
diagonal line of the bottom plate 33 The first colunr 351 and the second colimn
A2 gre used lor wonntne a second wall portion 3200 Gee TIGE 2 on whieh a
debumidiiving portion 016 (see FICE 25 a0 comroller 6240 eee FIG0 0 mnd an outer duet
portion 321 are formasd.

(e8] The first beam member 336 s extendal subscntiadly horizomally betweer the

Loy

first column 331 cusl the second calumn 3370 The secomnd beam member 337 s
extended subsiantially horizontally between the thivd colmon 223 and te Jourth column
354, The support plade 1) i sapported by the first beam member 236 and ihe seeond
heam member 357 so as 1o e Taid above the bottom plate 330, ‘The intermediate
column 355 is extonded substantially vertically from the bottom plate 330 1o the first
heam member 336 hotween the Tirst column 331 and the second column 332,

[(1069] The dehumidifying parion 610 is mounted o close o <ubstantially rectangolar
space surrounded by the second column 3320 the intermediate column 333, the boltom
plate 370 and the (st heam member 336, The controller 620 is mounted 10 clese o
suhstantially rectangular space swrounded by the st columm 3310 the intermediate
column 333, the howom plate 330 ad the first beam member 3360 The second walf
portion 320 on which the outer duct portion 321 is femned is mounted to close
substantially rectangular space sirronnded by the first colunm 331, the seeond column
RA2 and the first beans membeer 336,

[G070] Fach ot the deluoniditving portion 610, the contreller 620 and the second wall
portion 220 iy be fixed by using a serew. In this cases the operator can remove cach
of the cehumidiiving portion 6 1L the controller 620 and 1he second wadl portion 320
ltom the housine 3007 casily, Accordingly. the operator can perform cheek andor
yepadr of an air compressivn device 100A easily,

|07 (] FIG 9 s o schematie perspective view ol the air compression device A
The structure of the housing: 300A will be Guther deseribed wilh reference to FILGo 2.
FI1G, 8, and IF1¢:. 9.

[0072] The housing 300A Tarther ineludes side panels 301, 302 (see FIGL 2 and FIG, 9).
atop plate 370 (see Pl 91, rotation cover A80 (zee PIG. 9y and a TrstUwall porfior 390
fsee FIGL O3 Theap plae 370 is conaected woapper ends of the Tirst column 331 fsee
11Ce 80 the secomd calnnm 530 isee FIGL 8. thwe thind cobmm 333 twee FICGL 8) amd the
fonrth column 334 isev FICL Sysaas o be Taid above the sippart pliae 3-H tsee FIGES),
Phe sicde paned 361 i eraneed 1 elose @ space surrotndsd by the seeond colunmm 332,
the third column 3330 1he battom plate 330 and the wp pate 3700 The side pamel 26

upposite o the side panvt 261 Gx arranged (o close aapeee surrounded by the first




colurmn 3310 the fourth colummn 331 ihe bottom plate 330 and the top plaie 3700 The
rotatien cover 380 s mounted 1o the secomd Bewn meniber 357 1 d rolinion niewer.
The rotgine cover 380 1 arranyed W close a s surrounded by the second Beam
member S3E the bottom phae 3300 the third colunm 33 and the 1ounth columie 351,
The it wall poruon 39005 arringad above the rotation cover 3800 The first wall
portion 3N is arranged fo close o space surrounded by tbe second beam member 337,
the top plate 3700 the third column 3373, and the foneth cotumn 354,

[OOZ3] T he sisle panels 301, 2620 the wp plate 370 and the first wall portion 390 may be

Exed by usiing aoserews Iy this vase, the operator cin detaeh cach o the side panels
L3067 he top plate 3700 and the firse wall portion 390 and can reach varons dnviees
arraneed 10 the housing PODA castly, Accordingly, the operator can perlorm oheek
and:or repair ol the air compression deviee TGOA casily.
[607:4]) Sinee (he rotation cover 280 i mounted o (he second beam member 337 i a
rotation manner. the operior can push up a lower end portion of the rotation cover 380
ard can reach a space between the bettom plate 330 and the support plate 210 casily.
Aevcordingly, the operator ean petlorm cheek and or repair of the air compression deviee
100N caxily,
foO7s] Sixah Pmbodiment

The designer can arranpe various deviees s the housing deseribed  in
conetion with the iith ciubadiment. Inoasisth embodiment, an exemploy imer
Aructure v an 2ir campression deviee will be deseribed.
[OOFe] “160 [0 s sehematie perspective view ol an ar compression device T00A,
The sir campression device TODA will be deseribed with referenee o FlGo PTG 2oand
EFTC 8 throueh FIG, 10O,
[D077] The air compression deviee TOOA is provided with a compression mechaaism
1O iond o cooling mechanism 1200 The compression mechanism 118 0s formed (o
generte compressed e The cooling mechanian 120 is fored o0 cond the
compression mechanisie 1780
[DOF8]  he compression mcehan s T ineludes o compressor 20060z motor 210 and
a fransmission mechanism 2200 The compressor 200 corresponds fo the compressor
200 deseribed with reference (o FIG T0 The compressor 200A 15 Gixed to an upper
surinee of i support plate 3400 The motor 2140 1 monnted to a lower surface of the
suppart phae 3100 The motor 10 1x conwrolled by controller 620 (see G i 1o
senerie drivimg toree 1or deiving s te compressor 0N Sinee the compressop 2004
ated il metor P10 are aliened mthe yerteal divection, the destyner cin et arsin a

Liorzental scction of e hotsine T00A jo he smiall.
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[0079] The transmission mechanism 220 is formed o transmit the driving foree from
the motor 210 1o the compressor OGN A side panel 207 desenbed with reference 1o
Fice 208 arrimeasd serticails s a0 position neat o the ransmesaon mechanism 200,
Sinee the side panel 362 1x detached casily as deseribaed o connection with twe 11l
cinbodiment, ithe operator can reach the tnmsmission mechanism 220 casily i
ierelore the operaior can perlorm check and repiir of the transmission mechanism 220
casily,

[0080] The transani-sion mecharism 220 ineludes o upper pulley 2210 @ Jower palley
S0 an endless helt 223 and actenston pulley 2240 The upper pulley 221 i monzied 1o
the compressor 200A. The lower pulley 2220 15 mounied 1o the motor 210, The
endless belt 2203 02 Tooped over e spper pulley 220 le Tower polley 2220 and the
renstoat pulley 200 The tension pulley 2244 s formed o apply appropriate tensile Joree
ey the cndless befe 223,

[DOKT] A rotation cover 380 includes a plurality ol slus 381 extended in the horizontal
dircetion. The plurality of slaix 381 are alipned o the vertieal divection. Outer aur
cin e into the housing 300A through a gap furmed between the sk 38T adjaeent 10
eich other. The ower air flowine into the housing 2007 iy used ax g cooling air low
by the cooling mechanisim 120,

|0082] The cooling mechanism 120G ineludes an inner L device 121 and a cooline air
Mow acjusiine hox 1220 A it wall portion 390 gocludes o (ae plae 391 ad a
swelling wwadl 300 TThe 1la pliae 3971 s Jormuead o peatially elose o space swrmen wled
by o third columm 333 (see PIGL 810 o foarth column 351 ixee FIGE N g second beam
member 357 (see FIGL 8) and o top plaie 370, The swelling wall 3920 1s mounted o the
(lat plade 391 by appropriate {ixing fool such as a fever loek and aoserew available on the
niwket. The swelling wall 390 15 swollen wowind an outer skie from the {lau plate 291,
Fhe nner fan device 121 is moented 1o the swelling waldl 392 throush an opening daren
inot xhownj tormed in the ad plate 391, The sawelling wall 392 can be detached lrown
the {lai plate 391, The operator can detach the inner fan device 21 from the housiog
AO0A aiier detaching the swelling wall 397,

JORR 3] Similar o the motor 210 the nner ko Jeviee 121 may be driven by being
contralled by the controller 6.2t When the inner fim deviee 1210 B aetivated, air i ihe
housing 300A is sucked by the inner fan deviee 1210 Drhing this Goe. air outside the
lousing, 200A Tows i the housine 300A through the rotation cover 380

PHOSE] The conding: air How adiusaing hox 12,0 0x arranged between the imner o doviee
100 sund the compressor 20000 The enoling @ How adiesaing boax 122 & Tomad 1o

N

adjust ashape ol adiTow region o the cooling air blown from the e B devies 1

15



[OO8S] PO TEA 1= a sehemiaiie perspective view ol the cooling air 1low adjusting box
1220 1FCe TR s i schemalie back view of the cooling air flow adjostine box 122,
The coohinge an Mow adjusting: box 122 will be deseribad wiy relerenee o FIG 10
throuyh FICe 118,

[OG86F As shown i FIGo TUN and TG0 TTHRL the conling air How ahiastnge oy 122
inehudes a front plate T3 T worear phiate 132 and o onter circumferential plate 1330 The
front plate 131 is arranged 1o ee the inner fan deviee 1221 isee FIG T0). The itomt
plate 131 ineludes an outer edee 13 and an inner edee 1350 The outer celee 134 forms
aosubstantially rectangular outline of the front plae 131, The inner edee 135 Torms a
substancially circnlar opemng ovas A dimener o) the opening area lormad by the
inner edge 135 s substanmially cqual 1oca roteion diameter o a fim blade o the mer
fan doeviee 1201, Or alterais el the diameter ol the opening ared s set 1o he shehtly
larper than the rotation diamcter of the fan blude.  Accordingly. 1he cooling air
generated by the inner Tan devies 121 can How into the cooling air How adjusting box
122 eHicieny,

[ON87] The rewr plae 137 i ainmped vertically between the front plate 131 and the
compressor 0 isee PO T0n The rear plae 130 inchades an outer edge 130 and an
muer edge 1370 Similar o the onter edge 134 ol the front plaie 1310 the outer odge
136 of the rear plate 132 formis a substantially rectangular outline of the vear plate 132.
sunilar o other peneral compressors. the compressar 200A has o substactially
rectanatlo ouline i a section oo verttead virtuad plane includmg a romtton axis of ihe
corpressor SO0 The mner vdee 137 of the reir plate 132 fornes a sudeaanitally
rectangenlu opening area fornnsd W be mached witly ihe sectional shape and the
sectional size of the compressor 200A. The ouier circuniferential plate 133 is
connected to the outer edges 19 130 of the Tront plate 131 and the rear plate 1372,
Accordinghy, the conlimg air flowing into the substiially cirenlar opening arca formoed
hy the inner edze 1335 of the front plate 131 Hows out lrom the substantially rectupular
opening ared formed by e inner edpe T3 o e cear plate 152, aanld thereby the cooling:
air Ints the compressor 2O etiiciently, Accordingy. the compressor JOUA is cooled
elitciently.

[O088] The coohing air generated by the mner G deviee 121 flows toward the
compressor CO0N throveh the conlimg air flow adpsing box 1220 The conling air is
collides with the compressar 20008 A resale the cooling air can absorb hicat irom
the conspressar CH0A |

Q089 As shown in FIG 100 the compressor J00A 1z arranged between the cooling air

flow aciusiing hox 122 and 2 secomd wall portion 320 arranged  vertically at a side
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opposite 1o the first wall portion 39t Accordingly, the cooling, air penerited by the
ner fan deviee 121 1Tows toward the second wall portion 320 alter absorbing the heat
from the conmpressor 26000\,

[O090 As shovwn in FIG. B e second wall portton 220 meludes an imvr davt portion
A arcanged mothe housing 2000 The nuer Jduet portion 327 Jors i opening 308
i cooperation with an outer duct portion 221 araneed ae an outsicde o the honsing
300A. The cooling air flow generated by the inoer Tan deviee 121 s discharged Trom
the honsing 200 throngh the cpening 3280 In the present embodinents an exhaust
duct 1w exemplary deseribed by the outer duer poruon 3200 and the imner doer pasiton
AT

[QODT] A shoswnin FICE 1. a cooling pipe 210 15 extended i aomeanderiny mamwer iom
a st cooling section 10 a sceeond cooling sceetion, Tae outer duer porton 3701 15
protruded foward the fisst cooling section. Inthe Hirst cooling section. the cooling pipe
410 faces the opening 328, In twe second cooling seetien. the cooling pipe 10 Taces
the outer Gan deviee 430,

[0 A deseribed above, sinee 1he cooling air eeneranted by the moer L deviee 1701
ts dischirped from the opening 328, e cooling pipe HE i exposed e the conling air
generaled by the mner fan deviee 121 in the Aest cooling secton. Accordingly, the
compressed air. which flows along the cooling pipe 410 a0 the first cooling seetion. is
covled by the eooling air eencerated by the immer B deviee 1210 Sinee the conling pipe
AT Baces the omer Tan devies 33t the sevond coanling <csciion, the coolinge pipe 414 18
exposee o the cooling air senerated by the outer tim deviee (B3 i the second confing
section,  Accordinglve the vompressed air. which Hows wlong the cooling pipe U in
the second eooling section, 15 cooled by the conling air geperated by the onter 1an
device 430,

[DO93] The mner fan deviee 1.0 deseribed swith relerence (o FEGL TO may be Tormped as
an axie fan deviee which ratades o S blade aroand a0 rotation center asis exterled
along o vittoad Torizontl plane formed below the openiesg 3280 By lis casel most of
the coomy wr generated by the imner Tan deviee 1201 s collided with the secomd wall
portion 3.0,

[0094] Ax xhown in FIGL 4, the inner duet pordion 327 is provided with a lining memboer
329 Tininy oo plate 326 of the second wall portion 320 facing the mner fan deviee
1210 'The Luing member 329 nun have a sound alworbing property more snperior thian
that oof the mount plate 2060 The g member 209 s amrangad below the vpeming
228 The hotng member 370 b extended subsitantially horizontally cdony aclower sdpe

ol the opening 328, Sinee moxt of fhe cooling air collided with the second wal] poriion




320 Nows adong the lining, member 329, 2 noise discharsed from the opening 328 s
redueed,  In the present embodiment, a sound absorbing, wrea s oxemplary deserthed
b area in whieh the Iy member 329 1s arranped.
[ ] Seventh Fabodinena

[he destener may sorangee s plarality ol compressors o @ housing, Ty wovase
i whieh anarr compression deviee is provided with i phoality of the compressors, the
air compression deviee e generate a large amonnt of compressed i in a short period
ot time, g seventh embodiment. an air compression device provided with o plurlity
ol compressors will be deseribaed,
[96) PTCe T s i schenenie plane view illoaraniog anmner svuctue ol @ air
campression deviee TO0A The air compression desiee TaoA will be tunther desenbed
with reterenee to IFIGL 12,
[O0%7] "The wir compression device TODA s provided with a compression mechanism
110 and i conling mechanism 150, The compression mechanism 1HE i formed 1o
aencrate compressed ain The cooling mechanism 150 15 lonned to coal the
compression mechanism 1400 The compression meclinixin 140 I inaomirrar inye
relatien with the conmpression mechanism THO deseribed i connection with the sixth
cimbodiment.  Accordingly. the deseription of the compresston mechanism 110 i ihe
sixth embaodiment s used lor deseribing the compression mechanism 140, The cooling
mechanmizm 130 has (he same straenare as that of the cooling mechanism 120 deseribed
in connecton with the sovth embodiment. Accondineiv, the deseripiion of the conling
miechinin 12050 the sixth embodiment 15 used {or deseribing the coaling mechaism
1300,
[G098] The compression wecliuism FRY includes a compressor 2300 Similar (o the
compressor 200A of the compression mechanism 10O, the compressor 230 is Tormed fo
generate compressed aire The compressor 200A inchides a0 port wall 2010 The
connpressor D0 nchides a partwall 23100 The port wall 201 of the compressor MEU IS
arcanged o e the port wall 251 o) the compressor 300 A suetion port (net showind
1o which an outer air ontside of the housings A0GA Tows and a <delivery port {nos
shown) Trom which the compressed air is delivered are formed in cach ol the port walls
2010231,
[0099] The air compression deviee JOOA Iz further provided with a soction suide
structare SO0 spranead betweer he port walle 20T and 2310 The ower iy outside the
housing 3007 {Tows e cach of the compressars 0O 30 throueh the suetior puide
structure SUU. - bach of the compressors 20 230015 fonmed o compress i outer ajr

flowing in through the suction euide structure 889 and eenerate the compressaed air.
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Fhis compressed air ixclelivered towand the oniside ol te housing: A0GA througd: the
eiide pipe 700 deseribed 1o conneetion with the second enibodiment,

[0100] T71¢G 13 is o schemafie cross-sectional view of the suction puide structupe 860,
he suetion guide structure SO0 will he deseribed wiith referenee 1o FIGL 9, FIG 12 and
[RICA RS

[T Ax shown o FICe s Gest waall portion 390 nchindes o Dlier cover 3950 The
filier cover 3V3 s arrangcd inoa recessed reaion Tormed inscehesron-shape forneed s
swelhing, wall 3970 Stmibar v tlhe swellinge wad] 3970 the JGleer cover 393 1 mounmed 1o
scilat plaie 391, The operator con detach the filier cover 193 irom the flat plawe 291,
[OT02] As shown in FIG, 13, the suction puide siructnre 8060 ineludes a suction duct 810
a filter device 820 and o trisn seal 831, The filter deviee 820 is arrangad between the
filter cover 393 and the suction duct 810, The trimy seal 831 s formed as a rubber ring
menther which comnneets the ler deviee 820 1o the suction duet 810 In an aitizht

1A1NCT.

[$103] The suction duet STO s tormed ws @ hollow hov member formed oo
substantially rectangalar pardlelepiped shape. When the compressors 2000 236 are
activated. onepative pressure environment ix penerited i the suction duet 8100 Ax
resull. the outer air outside the housing 200A fows into the housing 200A througl the
[lter cover 293, Afler that, the onter air passes through the [dter deviee 820, The
iher device 824 removes dust floating in the outer aiv Howing in. - The air purifeed by
the tiher deviee 82 Tows e the suctton duet 810

[O100] FIG 14 Iz o schenwnie enbaged crosssectivng view ol the suction sude
structire 800 aronnd the <ucton duet 8100 The waction gnide straeture 80O sl be
Irther deseribed with reference to FICe [E

[BTO3] " “he suction guide structore 800 Turther inchides two supply pipes 8110 8120 and
two trim seals 83200 833 The trim seal 832 is used Jor the connection between the
supply pipe 811 and the suction duct 810, The trim el 833 15 used for the conneetion
between the supply pipee 812 and the suetion duct 814,

[106] The supply pipe 81T i counected w the port wall 201 of the compressor 2004
from the trim seil 830 mownsted 1o the suction diet 8100 The vuaer air parified by the
filer device 820 Tows fmo the compressar 200\ throuel the suction duct ST and the
supply pipe 811.

[LEE] Fhe supply pipe 817 i connected o the port swael 251 of the cotpresser A
from the trim seal 833 monnied 1o the suction doct 8100 Phe omer air purified by ihe
lilier deviee 820 (lows indo the compressor 2230 througl (he suction duet 8 ) and the

supply pape 812,
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[OTOS] TG0 TS Bacscheniele v arsad perspective view ol et o 1he eaide pipe 700,
The puide pipe 700 will Ty desertbed witl referenee o FLCE 2 throasth FIGE TG
ancd F1CL T3,

[OT09] As shown in F1G 12, the puide pipe 700 includes svwo diseharge pipes 710,720,
a conlluence portion 730 and a contluence pipe 74, The discharge pipe 710 i formaed
to guide the compressed air generated by the compressor 200A to the confluenee portion
730 arranged neor the first wals portion 3000 The discharye pipe 720 18 Tormd 1o
guide the compressed air penerated by the compressor 234 10 the conlluence portion
2300 The confhuenee pipe 710 0s extended 1rom the conlTuenee portion 730 fowerd o
second wall porion 220 e o sdde opposite o the st will portion 3900 The
confluence pipe 210 s conneeted 10 a cooling pipe 110 0 the vwside of the heusing
SODAL

[OT10] Lhe puide pipe F00 Jorms i long 1low path Tor the compuessed aire i the bousing
300N The couling air eencrated by the conling mechimi<mes 1200 130 flows within the
housing: A00A anti) the cooling air 1y discharpesd Tram an opening 328 dsee PG .
Accordingly, the compressed air can be cooled in the housing 300A by ihe cooling air
gencrated by the cooling mechanisms 124 130 Jor a Tong perted ol imwe,

[OT1T] As shown in FIG, T3, the conlluenee portion 720 includes o mantiolkd 731 and

(3 ]
2 Y

two cheek valves 7320 7330 Tach of the cheek valves 7320 733 is mounted (o the
manifol:d 731, The discharoe pipe 710 1s connected ta the cheek valve 7320 The
compressad air Howing along the discharge pipe 710 Dowe into the manifold 731
theoush the cheek valve 7320 The cheek valve 732 s formed tointerrupt i flow of the
compressed air retrned  from the manitold 731w the discharge pipe 7100 The
Jdischarge pipe 220 i connected o the cheek valdve 7335 Phe comgpressed aie Towing
adamys the dischaege pipe 220 tlows into the manifold 731 taroush the cheek valve ©33,
Lhe check vadve S35 s Tommed w interrupt a {Tow of e compressed e returned roam
the manitokl 7310 o he discharge pipe 200

FOTLY] A conthience inner pipe toof shewny which joins o Hows of the conpressed
air ds ftmied inothe namitold Y310 The compressed air joined by the confluenee mner
pipe is dischirped 1ron the mam old 731 through ihe contluence pipe 740,

[OL13] Ax shown in FIGL 3 the confTuence pipe 74005 nseriad into the apening 328
through an inner duct portion 327, As shown in FIGL 30 the confluence prpe 7101 bent
inside an outer duct portion 321 and is extended toward a support waldl 324 of the outer
duet portion 321, The confluense pipe 740 is formed 1o penetrate the support wall 324
and ix connected o upstrean connection end R ol a0 cooling partion 400A

Jeseribad with relvrence to 1710 2.




[OT1H] The destener can design various adr compression devices aeed on the Vosten
principle deseribed in connection with variows cmbodiments desesdad above, A pant
ol various featwres deseribed i connection with one embodiment among the various
cmbodinients described above nin be applied to the air compression deviee deser hed
i vonnection with other embaodirent,

[GTT3] ihe exemplary air compression devices desertbed in conneciion with the varous
cmbodiments deseribed above are mainly provided with the Tollowing features.

[OTI6] The air compression device aecording 1o one aspect ol the embadiinents
deseribed bove I providied with oo compressor which penerates compressed an o
honzing which formee a housing space i which the conpressar s housed. o cocling
portion which is arranged at an oatside of the housing and cools the compressed air and
aprotection cover which at least pactilly covers the cooling porton,

[O11T7] According 1o the conflpuration deseribed abovel sinee the cooling portien 18
arringeed at the onside of the housing: and cools the compressad aire the coolimg pertion
hardly reccives an inlluence of heat eeneration {rom the compressor housed in the
housing.  Accordinghy. the compressed air i cooled efficiontly compared 0
confipaten in which the ceoliyy portion 15 wranged inthe housing. Sinee e
protection cover al leaxt partially covers the cooling poruon, the cooling portion
arranecd at the outside of the housing is appropriately protected by the protection cover.
The pratection cover prevents e counling portien from being Jinnaged by flipped
stonw o the HRe fTipped when oo sebiele isommvelline, The protection cover nuaw be
arringad to cover the entire cooling portion. Parther, in 2 case i which o conling air
flow is set to pass through an inside of the coaling porfion, cooling air after passing,
through the cooling portion is discbareed toward o predetermined space af the vy sde
while avolding colliston with vither surrounding Jdevices. The pratection covey may
prevent the Oipped stone or the Tike 1rom hiting the cooling portion through the
predetermined space by arranging the protection cover at least moa space befween the
coolimyg portion und (he predeterniined space wowhich the cooling air is diselirged.
[NTIR] Relaniny o the contiguration dexeribed aboves the air compression deviee may
be Turiher provided with s onde s 1an deviee which penerates a cooling air flow oaard
the cooling portion by using air outside the housing,

[O114] Necording 1o the conlipurdion described abover siee the cooling ar flow s
generided by the oater tiann deviee by using the cur ontside the housing: and the cooling
air ow i directesd 1o the conling porton. the comypressec air passed through the mside
ol ihe cooling portion is cooled elliciently colpired (o a conlipuration i which the

conding adr flow v eenerated by asing air insicde the housing.
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[G120] Refatng to the confizuraion deseribed above, the dir compression Jdevice may
b durther provided with an ooter Lo deviee wranged  between the honsing and the
cooling partion, o controller whiel controls the conmpressors and oo deloidiving
portion which dehumidifieos the compressed air possed throngeh the cooling poron.
The contreller aud dehumicdilving portion may be arcznged below ihe cooling porion.
The profection cover may inelude a baltle plate faid below the cooling portion. The
haflle plate interrupts an air How Tron the cooling portion tosward the controller and the
Jehumidiiving portion.

[T ] Aveonding w the conbipuration described above sinee the balile plite imerngas
the iy flowe from the coolinge wanion oward the contraller aond the delmaditving
partion. the controller and the debmunidifying portion hardly receive an influence ol the
air How heated by the compressed air flowing the cooling portion,

[O122] Refating, 1o the conligueation deseribed above, the protection cover nay inchde
aventilation plate arranped verGealiv from the baftle plae. The cooling poriion may
boe e ged hetween the ventilation plate and the vurer B device. A venlation hole
is formed 1o the venulation plae,

[OF3] Aceording o the conlipaeation deseribed above, sinee the cooling poriion s
artangeyd between the ventilaiion plate and the onier fn deviees the cooling portion s
appropriately protected [rom a Hipped stone or the like when a vehicle s ravelling.,
Sinee the ventilation hole is jormed o the ventilavon plate. the cooling air ilow
senerated by the outer B deviee enn be dischacped toooan owd=ade through the vemilanon
hole ot the ventikuion plite. Aceordingly. the vompressed wir passed throuel the
cooling portion is cooled ellicient]y,

[O124) Relaony 1o the conbhguration deseribad aboves the halile plae may iclude o
lacing edpe facing the housine,  “The facing edge Torms an opening, areit 10 cooperaiion
with the housing. below the outer fan device.

FOLA ] Aceording to the confipuration deseribed above, sinee the outer fan device cun
suck air Trom the opening ares formed below the outer fine deviee. the ower fandeviee
can penerdte the cooling air low by asing air hardly aborbing heat of the compressed
air Hlowing the cooling portion.

[21726] Relating to the conligurmion deseribed above, the air compression devies may
be further provided with an inner fan device which eenerates cooling air {low toward
the compressor. The housing miay melude an exrast cuct arranged above the outer
Lo Jdevices The cooling partien nug include s conling pipe having o fimit coaling
section acing the exhaust doet wnd g second cooling section facing the outer G deciee.

e eoalinge ait How Ttancthie inner i device may bedisehargad 10w owside thans the
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e throngh the exhanea due,

[O1.2) According 1o the confipuraion deserited aboves e compressor s approprece |y
vooled by the cooling air Tow penerated by e mner an device, Alwer that. the
cooling, air Hlow 15 discharped (hrough the exhaust duet airanged above the onter ian
doviee, and therefore the compressed ar Howingy ao the liest cooling section of the
cooling portion car he appropriately cooled by the coalinge air flow, A that, sinee
the compressed air Hows throngh the seeand cooling section ol the conling portion. ind
therelore the compressad air s cooled By the cooling air thea generaned by alie owser iin
device. the air compression deviee cat vool the compressed air ellicientiy,

[01.28] Relating o the conliguration deseribed above, the housing may mehule a lira
wall portion 1o which the inner lan deviee s mounted. and a second wall portion ar i
sidle opposite (o the Ot wall portion. The exhanst duet may inchide an inoer duct
portion arranged 1 e housing space. and an ouier duct portion protuded toward the
first conling seetion fram e opening formed - the seeond wall portion. The noer
Juet pantion may inchude a <onnd absorbing: area arrmead below 1he opening o 1ace the
inner 1an deviee,

[0129] According o 1the conlisurnion deseribed above, xigee the setmd absorbing area
s arrarged O face the mner lin device, a noise generiabed in the housing 1 handly
leaked toward 1he ontside ol the housing.,

[O1:0] Relating to the confipurstion deseribed above. the air compression devies may
he Tartwer provided wit o0 ewade pipe which vuides the compressed air Trome the
compressar W the cooling portion, The guide pipe e be connected o the coalingy
portion through the exhaust duet,

(13T Aceording o ihe conbipunion deseribed  abovel sinee the cutde pipe s
conneeted 1o the cooling portior throuph the exhanst dueis the compressed wir owing
(hrough the guide pipe is appropriately cooled by (the coeling air flow,  Accordingly.
the air compression deviee can vool the compressed ade elleiently.

Industrial Applicability

(113 The prinetples of the embodiments desceibed above are snitably nsed inwartous

technical nelds which requires compressed air




Claims

L Analr compression device comprising:

acompressor which generatos compressed ain

a honsbg which tornischonxing space i which the compressar 1= housed.

a caeling portion which tocuranged atan ousdde o0 e housing smd coals gre
compressed v and

2 profection cover which at least partially covers ithe cooling portion.
2 T he dir compression deviee aceording 1o clan 1owherein an outer fin devies
which peneraies wconling air (ow eward the cooling portion by using sic outsade e
housing.
The air compression deviee aceording o claim 1. firther comprising: a
controller which controls 1the compressar and

{dehamiditving portion which dehumidifies the compressed air passed (hrovg h
the cooling porton, wherein

the coniroller and the dehumnidilving portion are arranged below the cooling
portion:

the protection cover meludes 3 haftle plae Taid below the cooling partion: cnd

the bafile plate i< contizored todmerrupt an air s 1rom the conling portiog

wward he conroller and the debuamidiiving portion,

4. The air compression deviee according 1o elaim 3. wherein

the profection cover inchides aventilation plate arranged vertically from the
badile plare:

the cooling portion i arrangeed between the ventilation plate and thae outer fan
device: and

avenulagon hole is formad in the veattlaton plide.
AN The air compression device according o clam A or <l wherein

e Bsele plate inchrles o laeing edpe lacing the honsing: and

the Ereing edge onns helow the outer Gan devive, i opening iea in
cooperttion with the housing.,

0. 1 he 2ir comprossion deviee aceording woany one of elaime: 2 to S, further
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comprising an mner fan deviee which penerates conling ar How toward the compressor,
wherein

the housing, includes an exhanst duct arrnged above the outer Tan deviee:

the cooling portan incheles a cooling pipe beving a (irst cooling section facing
the exhaust duct and 2 seeand conling section acing the onter i device: and

the conling air flow Trom the inner 1an Jeviee s selenrped 1o an owstde from

the hoasing through the exhanst duet.

The air conpression device acearding to chinn 6o wherein

the housing jocludes i lest wall portion o which the inner fan deviee 1s
mounted and a sceond wall portion at a side opposite to the lirst wall portion:

the exhanst duct includes an inner duct pordon arranged in the housing space
and an outer Juet portion protruded 1foward 1he first cooling seetion Jrom an opening
fornied i the second wall portion: qunld

the inner doet partion includes a sound absorbing arca arcimged below the

apening 1w face the moer L deviee.

8. The air compression device according to elaim 7. further comprising o pukde
pipe which guides the compressed air [rom the compressor fo the cooling portion.
wherein the guide pipe s connected to the cooling portion through the exhaust

dner,




