Deseription

Title of Invention
AR CONPRESSION DEVICE
Technical Field
OO0 The present invenuon relstes to an alr compression deview,
Backeround Art
(007 A air compression device has been convenuonally knowan which is mountes! on
vehicle or the Bke 1o peneraie compressed air for use e the veloele, As such o air
compression deviee, Poreot Liaesature T deseribes an oy compression deviee prisided
with a housing case. wkd a compressor unit and a4 compression drive portion housed 1n
Ui housing caxe, I ibe wir congwession deviee of  Patent Literature 10 the
congresion deive portion is conpled 1o a compressor. By driving the compressor anit
by the compression drive portion. compressed air for use tnasehiele is generated.
[0003] "The air compression deviee ol Patent Literature 1 is farther provided wih a
cooling fan Tor cooling the compressor unit. The cooling fan senerates an air flow
hemding Irom the conling i o the compressor unite Here, aunony <arfaces of the
housing case. on o sarlace locaed onothe sidee oppostie 1e the compressor unit with the
cooling Jan provided erebetwerns a filter portion is providod which allows air o flow
from the outsicde 1o the mside ol the housing case. I the air compression deviee of
Patent Taeraure Toair Jowiny o the honsing case throngh che Hher portion is gt ided
o e compressar unil by the cooling fan s resulic e compressor unit is coslad,
[0GG4] In the air compression coviee of Pawent Literatere Toinihe housing ease, the
couling fan is provided behind o surface on which the filter portion is provided and
turther behingd the cooling fdan e compressor anit is provided,  Therelore, wher! Tor
exdamiple: maintenanee ol the iside of e hotsige ciee Is conducted Trom a side of o
surlitee Tacing the couling Jai i the housing casel the cooling Tan becomees i hindrasee,
This makes maintenanee of the compressor unit difficult,
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Summary of Invention
FOR06] An objeet of ihe present invention is 1o provide an air compression deviee
cnabling mainenanee of a compressor unit o be concducted with e,
PO A gir compression device aeeording o one aspeet ol the present imvention
meludes a bousing which hus @ tront poruon with an opening formed and i which o

compressor unit ix honsed: a e deviee unit which senerates an air low that cools the




compressor unitz and a panel memiber to whicl (e B device unit 1s attached. the pinel
nwenbaer being atinehed 1o the housing xo aix 1o he abic 1o open or close the openisg: of
the housing.

Bricl Deseription of Drawings

[OBOR] FIGL T s o sehematie view of a railroad vehicle on which an atr compression
deviee according fo g present cinbodiment is mounted. the view seen from the stde.

PIGE 2 1o sehematic view of the radhroad sehicle showiy TG T swhen wen
trom aboves i which views woilse eross tiess and the ar compresainn deviee e
lustrated with chain double-dushed Hnes,

FIGE 3 is a0 perspeetive view showing a schematic conlieuration ol ke air
compression deviee necording to the present embadimen

FIGO -1 s 0 perspective view showing o scchenatic contiguriton ot the iy
compression devicee according o the present cimbodinients which s a0 view o ihe
bousing seen through a side portion thereof inasiate where a panel unit and a coaling,
air filer portion are defached fron the honsing.

FIG. > s a0 view of the mside of the housing in the air compression devive
acvording o the presem embodinent seen from the side,

FIGO 6 b o view ol the inside of the howsing in ihe alr compression deviee
aceording 1o the present embodiiment seen from above, which is o view seen threueh
e ol st recessed space. o second recessed spaces and @ 2wde path,

FIG, 7 s frant view o] the alr compressionn deviee avearding 1o the present
cimbodiment seen from a front poraon side o the honsing.

FIG) 8 i o iront view of the air compression deviee aceording to the present
vinbodiment seen 1rom the 1ront portion side ol the housing., whicli s view oi' e =tate
where the panclhumtand the cealizgs e 1ilter are detsehaed Trom the housing.

FIGL 9 s a0 parspective view of the panel unit of the air compression Jdoviee
according 1o the present embodiment seen from the back.

FIG. 10 &0 o perspecuve view of o compressible air filter portion of the wir
compression deviee mecording walie present cibodinrent seen 1ham the sidee

PIGE TE i w0 sectionad view ol amaim part showing an antachient pertion
between the compressible air fifter porton and o pane] member i the air compresion
Joviee zecording o the present embodioent.

FIGO LY s dront view o e air compression device avvording to the prsent
cinbodinent seen from the front sonion side o the honsinzz, which view 15 seen thesieh
dhe pael member and shows a stae where the coeling aie iher portion is detached Trom

ihe housing.




Deseripiion of Embodiment

|0009] 0 the Tollowing. one eibodiment ol the present invention will be deseribed warh
reference o the drawings,  The respective fieures 1o be refeered o in the following are
simplification ol only wain menibers among constituent niembers of an ar compression
device N1 according o a praent eobodiment Tor the parpose of illusteation,
Accordimglv, the aie compressdon devive N1 acvording e the present erabodinest ean
include s arbirary: constitoent menther not shown i cach Nisare referred w1 the
[PUsciil speeHication,

[O010] FIG 1 and FIG. 2 show a orailrosd vehtele 1000 cn wineh the adr compression
deviee XT according 1o the present embodinent s mounted. Compresased e
senerated by the air compression deviee X1 is wsed for activaling varions Rinds of
pheumatic apparatuses such as a brake device. acdoor open-and-close deviee, and the
like which are mouned on the radlroad vehiele 1000 The alr compression deviee N

iy not be mounted en the rddroad vebiele 100 bur be moumted onan apparatas of
ather vehicle mounted with @ poomaiic apparaios, or e like.

[OO11] T'he railroad vehivle TO0 has i floor portion 100; ©an upper waldl portion [
focated above the Tour portion 1O, amd a pair of side wall portions 100¢ and FDing
extending vertically so as w link the floor portion 106 and the upper wall portion {ixih,
Additionally. the railroad vehicks 100 has wheels attachas] o the {loor portion [00a. and
dour portions attached o the =ide wall portions 100¢ ad 100D A user of the railroad
vehicle 100 geis on the ralroal sehivle TOD from g phclorm m @ stadon iroush the
Joar portion attached 1o the side wall portion Tooe or the side wall portion 1RL Tien,
as shown in FIGL 20 the raileaesd vehicle 100 travel: ona iraek formed with eross tes 102
and rals 10T exiending inadivection orthogonal o the sroes es TO20 alonge the rls
1.

[BO0122] The aiv compression device X1 s attached to the oor portion 100x o the
radlroad velicle 100 ax shown in FIGL 1. Specilieally, the air compression deviee X1 s
hung on i lower side ol the Hoor portion TOGa viaca hanging member 200,

TO6] 3] Next. i adiditiva wo PTG T and FICE 20 the anr compression deviee ST will be
specilically deserthed with reforenee o FICL 3w PG o0 TR S s aperspective view

showing a schematic contipundion of the air compoession deviee N PTG s wvien

showing a state where spanel unit 11 and @ cooling e 1wer portion 16 10 be deseihed
later are detached fromy the air compression deviee X1 shown 1o FIGE 300 FIG S 1s0g
view of the air compression deviee X1 seen [rom a seceond direction BT which view is
seen thronoh a side portion of i housing, 10 0 be deseribaed Tter. FIGE6 i a view ol an

inside e the housing 1o the alr compression deviee NE seen Trom above, whichiis i




View sec hrongh nsides ol a et recessed spaee NS0 asecond recessed spaee S aad a
stide path 20 o be deseribed later.

[O0 14 Ax shown in FEGL 3 10 FIGe 60 the air compressdon deviee N1 mamly inehides fhe
Boustng 1O omwtor nt 17 and o compressor unit 19 hoased i the housing 100 md o
contralley unit {8 wringeed owiside the housings 100 [n the air compression desice N
i conjunction with the wotor unit 17 driven by the conuoller unit 18, the comprassor
unit [ s driven. Asoo resulte aie flowing into the compressor from ihe owmside o the
honstuge 1 congpressed.

[OOT~] The housing 1 houses varons Kinds ol picnibers such as the motar antt 17 the
compressor unit 190 and twe like provided imnothe air compression deviee X e
housing 10 has a generally hexahedral shape havine an unper portion T0A and o lower
portien TOB [aeine to cach other. i lront portion 10D and aorear pention 101 el e o
ich other, and one side portion nod the other side portion taems o cach ofher. Then,
a space surroundaid by the upper poriion TOAL the Tower portion 108, the front potion
10D the rear portion TO1L the one stde portion. ind the other side porfion serves as o
housing space which houses viartons Kinds of members provided in the adr compre: sion
deviee N

[0016] Inthe present embodimeni. as shown m FIGL 30 a direction in which the vpper
portion 10A and the Tower porfion 1013 Tace fo cach other is referred 10 as g vertical
direcuon CLo Addmonally, @ divecion in which the (ront portion 10D and 1l 1ear
porton 101 Lee o vach other iorelerred wows o hiest directon AT Additionssi a
direction orthoponal 1o the vertieal divection C1oand ihe first direcion AL s relersad to
as the second direction B,

[OUT7) Inoahe present eimbodimente e air compression deviee N s mounied 1o the
ratlroad vehiele TOR i posinre of having the best directon A extending aloie a
direction in which the cross tes 102 extend and having the second direetion Bl
extending alonge w dircetion o which the ratls 101 extend as shown o FICL 2. The air
compresasinz deviee N s disposed onca Tower suriiwe of the {loor portion 1o of the
vatlvomd vehicle Ty ina posture ol having tee upper porton 1o\ 1acmg o the thor
portion 100, the front portion TOD focated on ihe side of the side wall portion [inie in
the first direction AL and the rear portion 1015 located at a position near the eentar in a
cir widih direcuon.

[N ] A shown in PTG F the housing: 1O Bus o itermediate portion 10C provided
between the upper portion TOA and the Tower porttion TOB so as o divide an internal
Lousing space of ihe housing O intoiwo,  Inthe preseat embodimente as shown i FIGL

L TG0 20 1o the imerisl hoosiie space of the Eousing 100 o space tormed berween




the upper portion T and the sermoediate porton THC serves as a0 Brest loustigt space
N1 owhich howwes the comprensor unit 190 and cspace torowsl between the mtennedie

\J

portion 10C and the lower portion 101 serves ax o second housing space 82 which
houses “he compressor unit 190 I ather words, i the present embodiment. the motor
unit 15 and the compressor unit 19 are arranged =0 s fo be deviuted from cach other in
the vertval divection C1e Thix coalles a reduciion in o harizontolly oceupiad areain
the air compression deviee N1

|0GT9] Although e present enibodinnent. the housing 16 has a penerally hoxahedral
shape. the shape iz not Timiwd thereto, "The shape of (he housing, 10 15 arbifrary and
can be cppreprintels ehanged sweording to sizessarraneenwent dud the hhe of the varous
Kunds oNnembers housed i the honeang 10,

[0020] Addinonally. the imermediate portion T0C miay not be provided. For exaple.
by Ixing the conpressor unit 19 o the upper portion 10A and also 1ixing the motor unit
17 to he Tower portion 1013, 1he compressor unit 19 and the motor unit [7 may be
arranged so s o be deviated o cach other i the vertieal direction C1L

[HO2T] Ax shown o FICL - the metar unit 17 1 homsed i the first housing space N1
inside tae howsing 100 The motor unit 17 has o lirst motor T7A amd o second rotor
I7A The tirst motor 174 and 1he second motor 17A are arranecd o Iine with cach
other in the seeond <divecuon BL The Orst metor 17A and the second motor 174 have
e sne structire and arranged (o be i @ posture svmmetrical to eaeh other 1mothe

seeond direenorn B Beihe Joliosw g, the tirst notor 13534 will be deseribed.

[OO22] The tima motor 19A has an auput shaft 1710 aomotor matn hody 1720 and a drive
pulley 175,

[OO23] The vuput <baft 171 extends along the second direetion B and projecty Trom

the moior mwiadin bady 172 10 the vne <ide portion of the housing 100 Ehe drive palley
175 s atached 1othe projecning, ouput shedt 171, This makes the motor main bady
Fo2and the deive pulley 173 besrsmped inthe second direetion 81,

(002 The controller unit 18 1x < ftached (o the rear portion 1015 of the housing 16 6 the
outside ol the bousing 100 The vantroller unit 18 has o box-shaped member. and
cantroller which < houssd in the hoxashaped member susd controls drive of the motor
unit 17, Fach mator nuin hods 1720 of the respective motors T8V tnd 178 15 10 be
driven by the controller undt 18,0 Inihe controller wnt 18, vartons hinds of elecinee
parts may be housed othier than the controller Tor controlling drive of the iotor unit 17.
[25] The compressor upit 19 s housed in the second heusing space 82 i the honsing
10 a< <hown in LTGE 40 Speciiealivy the conipressor unit 19 s mounted on 1he

imernediae portion 1GC of the housing 100 The conpressar unit [Y has a4 hest




camppressor 19 and g secomd compressor 1913 The Fret compressor 19 amd e
secand comipresear 1913 are ameieed in Bae o che seonnd dinection 310 The i
compressar PYA Goranged above the st motar T2AL el the secamd compressor 198
1 arranoed above the second maotor 174,

[0026] "The first compressor [9A and the secomd campressor TYB havae the samwe
stretnre. The lrst comprescor 198wkl the sconnd compressor [913 are armmeed
svinmetrically o cuch other i spaced relion so e o live suction ports thereol Geing
1o cach other o the second directon Bl To ihe nllowing. the st comprossor 127
will e deseribed,

JOR | The first comipressor TOA haxs a compressor main body 19 acdeve pulley 19,
ated ann Input shali 19e.

(OUCR] The wnput shatt 19¢ extends i the second divection B 1o project from e
compressor niain body 190w the one side portion of (the housing 10, The drive pulles
19h is attached to the projected wmput shaft 19¢. This makes the compressor main body
190 ikl the drive pulley 19h beoraneed in line o the second divection B0 The drive
pulley TOb ol the e compressor TYA Iy arranged sovis w overlap the drive palley 173
ol the fest motar 17 0 the veraeal diectton C1.

[0029] As shown in FICL 4 an endless belt B s wound azound the drve pulley 19h ol
the st compressor TYA and the drive pulley 173 of the ficst motor T7ALD Specifically.
e nte mediate portion 100 of the housing 10 T o throvely hale Tormed on the side
portion side o the housing 100 which through hele vonununicaes e st hotsing
space ST o the second housing space 8200 The commumitcation through hole overlaps
the drive puileys 19 and 174 in the vertical dicectton C1. Theno the belt Boas arrnged
o exterd lrom the Tirst howsing space ST o the seeond housing space 82 through the
throweh hole and i< annched woahie drive pulleys 19D et 1750 the honsing spuaces N1
and S20respectivelys o the campressor main body T8 of the 1est compressor 1WA,
deiving Toree is transiatted via the input shait 19¢ by ctreulation of e belt B around
ihe drive pulleys 19h and 174 along with drive of the moZor main body 172 of the 1irst
motor 17A0 A aoresuli the compressor main besds T9aal the st compresser FRA =
T eenerte compressad air

030 As =hown in FIGE 3 and TG0 70 the air conpeesston deviee N Turther inelindes o
suide path 20 whieh puides air loving, fowed in irom the outside of the housing 10 (o
the compressor nain body 190 :m outflow pipe portion 21 throeugh which compressed
e eenerited e compressar main bady 190 Howes oat Trom the compressor nxin
body 9 and an arterconler 20 which cools varapressed ar flowing throupt the

outilow pipe portion 21,




[T The puide pash 20 0= hoased o the Tirst housing: space N1 i the housine 10,
Npectiiaily, e endde path 200 g shown o Plee o0 1< ameensd benween the e
compressor FOA and e second compressor {91 neestond alengs the st direction AL
Fhe padde path 20 has an indlow openiog 200 allowing air o Jow ingaod @ first outllow
apening 200 and i second outilow opening 20 allowing the air to How mite the
campressor naan hody 194 of the st and second comprossors T9A and T98.
respeeiively,

|0032] The inlow opening 2k s farmed, i the puide ponh 200 oo asarface Gl g o
the front portion 10D of the housing 100 Alr ilowing in from the outside of the
honsing 10 throueh o compressible s inflow port L2 Tacformed moa panel member 12 of
the panel unit 11 10 be deserthed Laer i o Tow inte 1he gudde pothe 20 throweh ihe
lowe opening i,

(033 The fiest outlTow opening, C0b s formeds 1o the guide path 200 on o surtaee
facing to the liest compressor 19A, The st outlTow opening 200 leads o the suetion
nart in the first compressor 19A through i linkape pipe (not shown by a refenence
numiera ), This coauses air ilosine info the guide path 0 1o flow ot from the saide
patli 26t through the HesCoutilow opening 20 amd fow into the Tirst compressar 19A,
[003:] The seeond outtlow opening 20 1s Tormeds in the guide path 20, on a surlsee
facing 1o the second compressor 1913, ‘The sccond outliow opemng 2t leads o the
suction port in the second comppressar T9B throueh 1he Hinkaoe pipe inot shown by a
relerence numeraly, This ciose i tlowing tote the puide path 2o How oui frovy the
suide path 20 through the it outilow opeming 20b and How o the sevond
compressor 1913,

(OS] The cutlow pipe portion 2T has o lise ontflow pipe e feading w0 the
compresser main bodyv 19a of the first compressor 1940 @ second onlow pipe 2Th
lesiding to the compressor main bady T9a of the second compressor 1930 a4 manifold
portion 21¢ whivh links the Hrst outilow pipe 2 and ithe second owilow pipe 21 wd
a conlluence pipe 2 1d through which compressed air joined in the nrwif{old portion 2 e
Hows,

[DA6] As sheaar In FIG. - 1he tirs) oattow pipe his conneeted ooasarface of the
st compressor TYA Jacing 1o the second campressor T9B0 extends along the s
dircction Al toward the ront portion 10D side. and bends upward 1 ihe vieinity ol the
front partion 101 to extend o the upper poriion [0A side along the vertical direction C1
A Howizng e sueton port ol the compressor maing body 19 nn the first camprassor
PO through the poide path 20 < compressed mothe compressor main body 190 o thow

ot ihircueh e fivst outilow pipe 2l




[ ] A shown in PTG AL the sevarsh outdTow pipe S i conneated tocaanbee o e
second compressor 191 faeing 1o the Grst compresaor 1940 extends along ihe 1irs
direction A1 toward the front portion 10D side. and bends upward in ihe vicinity of the
Iront portion 101 (o extend to the upper portion 16 side along the vertical direetion C1.
Vi flowings imto the suetion pant of the compressor mian body 19 im0 e secend
compressar 913 throuey the peide ey 20 s compaeasad o ihe campressor pain body
Ma o fow onlhroueh the secord outllow pipe b
[0B38] The manitold portion 2ie is afinched to ihe upper portion 1GA o the housing: 10
as shown in FIG 4 and FIGL 50 Speetlically. the maniiold portion 2 1¢ s housed iy the
st housing space SEin ihe honsane 10 and ix suehed focthe front poraan 1G] side. in
the upper portion TOAL betaeen the Birst campressar 19N und the sevvand compressor
JOB. Fhe diest and <ecomd ontiTow pipes 21w amd D1 e connecivd 1o the man (odd
portion 21e. so (hat in the manifold portion 2le. compressed air Howing through the
(rst outilow pipe 2 a and compressed atr flowing through the second outflow pipe 21H
o,
[0A9] Ax shown in FIG 2 the condluence pipe 21 is conaceted o 1he manitold portion
Me o oxtend Trom ihe tront portion 101 side of the bousing 10 10 the rear poartion [0
side atong the upper portion 104 ol the housing 1. Compressaed air having joined in
the manifold portion 21¢ is o ow into the conlluence pipe 21d {o ow {from the ront
portion 1D <ide of the housing 10 o the rear portion 1017 sidee
G040 ] As shovwn i FIGo 200w part of the rear poniion 1051 swronnding the tinsg
Lousing space ST i the housing 100 onitlow port 1ie is lormed which communicates
the first housing space ST with the outside of the housing 10, Specilically.the outllow
port 10¢ ix {ormed ina part of the rear portion 10 on the npper portion TOA side. The
contlucence pipe 2 1d extends rom the ront portion 100 sizde w the rear portion 101 <ade
and also extends W the outside o the housing 10 through the vaulow part T tormesd in
tie rear portivon 114«
[0041] The sdtercooler 22 is attached 10 the rear porton T0E of the housing 14 in e
autside of the honsing 100 The aftercooler 22 1 arranged above the controller unit 18,
The aftercooler 22 has a meandering pipe 2200 pradeetion cover S0 which houses the
meardering pipe 2200 and a conler i 22 which sends iz vatside the honsing Tteihe
inside o the protection cover b
[GOE2] The proteciion cover 22 is arranped outside the housing 10 and Dack and above
the rear portion 1015 A part of the protection cover 221 located back of the rear
porton 101 i separated Trom the rear poztion 101 The speandering pipe 22 exiends

i he protection cover Jhowhile meandering e the seceond directionr B The




cortbenve pipe 2L external v extendiing from the dnsade ot the howstog 1O eidso o the
drecasdioring pipe 22 Campressed air owing thronsh the contlienee pipe flows o
the meandering pipe 220 The coolor Bin 2200 Boranzaed beoween e eear portion 103,
ad the protection cover 220 below the outflow port Toe, The cooler tn 220 sucks air
outside the housing 10 and sends the same toward ihe meandering pipe 220 m the
protection cover 22,

[H0-43]) A shown in FIG S and FIGL S0 i the Iront portion (0D wi' e housing 0 there
are tormed a cooling air indlow porte Tah dhrough whivh cooling air Hows inte the
botsiny 10, and @ vpeninge 10 1or the aintenanee ol e instde of the hoesie 16,
Phen. i shown in FIG 3 wnd I X0 the ade vompession deviee N further elude < the
coolinge wir idier portion 16 atached o the housing 10 xo as 1o be able 1o open ar close
the cooling air inflow port 10L, and the panel unif 11 attached 1o the housing, 10 soas (o
he able o open or close the opening Tha.

001 nahe Tollowing. i addit onw FIG 1T o TG o0 the coonling air fiher porton 16
andd the pancl unit T will e deseribed o detad] with referenee to FIGE T T loe 20 I
Fisa lrant view ol the alr compression device N seen rom the iront porten 10D <ide
of the housing 19, Additionally. F1GL R ix @ Tronn view sbowing a state where i the air
compression device X1 in FIG 7. the cooling air ilter portion 16 and ihe panel anit
are deteehed [rom the housing 1L Additionally., FIGL Y is a perspective view of the
pancl unit 1 seen from the backs which view shows o stte where a compressible air
Hter portion 2o 1o bedeserthed Liter s detached.

et T he cooling air intione port Tob s formisd Tor cooling various Kinds of members
mside the housing 1O by cansing caoling air 1o tlow into tie housing 140 The coeling
air intlew port 10b is tormed i the front portion 161) o) the housing 18 Speeilically.
the Tront portion 10D of the housing 10 has o beam porfion 1A 10 which the
termediate portion 10C i Tined wy shown in FIG 40 The beam porfion 10d extends
alony e second direction BE The eooling air inflow port $0b is formed between the
bomm portion TR ad the fower portion 108 wnd T o generally reermgulio shape,
Ihis sllows the cooling air intlow port 10b to communicare the owside ob the Tnusing
Hiwe the second hoesing space 82 the housing: 19,

00d6] The cooling air Ther portion 16 Is attached o ahie ront porton 101 of the
housing 10 so as o cover the coeding air inflow port 10b. - The cooling air lilter portion
L0 hus acJouver 101 inclinding a phurality of clongated plare-shaped members asseniled
o I zpaecd apart Trom each other and iz paradle! o cach othersand a Glter poriior $62
artached 102 back surfiwee of the Touver 161 o shown e PIGE 300 The Toover 100 s

sttehied o lie front portion 101 o the honsing Tt aneh that the filer portion [9 is

9




e i thae cooling air infiow port [0h.

[0 ] To the Touver TO1. a linge ol and o lever fock 61h are attached as shown in
FIGO 3 and FIGOY The hinge Toia lives anupper viad portion of the Toaver T6£ 1 the
vertival diveetion C1 to 1he beant portion 104 it the Sront porton 100 o the honsing: 1L
Ihe lever lock 1610 detachably ixes @ fower eod portion of the lonver 161 m the
vertical direction C1and the frort portion 101 of the housing. Fh

[FHEIR] [y ihe adr compression deviee NTowith e lever Toek Tolh heing fastened. the
cooling ar lilter portion 16 closcs, alicad of the front porton TOD ol ihe howsng [ ihe
cooline air indlow port 10b a< shown in FIGE 70 On the other bind. by opening. the
lever Tock T01h and causing the cooling air filier portion 16 1o turn with the hinge 16ta
as o turning center. the coaling ar inltow port Db formed i the Tront porton 100D i
apened as shown in TG0 80 Then from the cooling air tdlow port Jobo the moter unit
17 hosrseed e the second housing space 8218 expossnd.

[0049] Althougl in ihe present embodiment. the cooling air Hlter portion 16 is fixad fo
the tromt portion 101 of the housing 10 by the hivge Inlaamd the lever Joek L6 lh this
is nat always the coase. For exanple. the cooline wir filer portion 16 may be anachaed
o the Bousing 10 viea fastening member such ax oo bali or the Tike, Also in this cuse.
the cooling, air 1her portion 16 ix detachable from the housing, 100 so tha attachmont or
defaclnnent of the Tastening menber such ag & bolt or the like enables ihe cosling air
intlow port 10D o be opened or elosed.

|0 As shown in FIG 70 with the cooling air intlow port T0h being closed s the
cooling air filter porion 16, air piessing: through the louver 101 has dusts removed B the
filter portion 1622, Then, the air from which dusts have been removed flows ino the
secomd housing spiee 82 of the honsing 1 through the cooling wir inflow port 10b,
[D0AT] Here. as <hown in TIG - wd TG0 30 onc the front portion 101 side of the
intermaediate portion 10C, @ thvonels hole Toe i Tormesl which passes througt the
intermediate portion [0C in the vertical direction C1, The through hele 10w 1s formed
closer o the tront portion 141) side thap the contpressor unit 19 and the motor e 17,
[n the present eabodimsent. thwe throuyh hole Toe Tascacrectansular shape exiesding: 1y
ahed o the Tirs: motor 17A o ahesd o the second motor 17130 The throush hale T0¢
conmmunicates the first housing, space ST to the second housing, space 820 Therefore,
air Bowing into the second housing space 82 in v Bousing 10 through the conling air
milow part 10b can be moved 1o the st honsingy space N1 through the throueh hale
ek before reaching the motor nnie U7

[Q0A2] Sinee i the present embodiment. i the stermediate portion TOC a4 pat en the

cide portion side of the housing 10 hax the throneh hole formed thraush which the belt




13 prean aie loaving dne e secmnd housang space SO0 abso allowed o move s the

st hovsang space N1 throoeh the thrangh holee.

[05x 3] The opening T s formed Jor the nainterinee of the compressor unig 1Y and
the like housed i the housing 10, The opening, 10 1 iormied in the [ront portion 101D
ol the bousing 10, Speeiiically. the opening 104 is formed between the beam portion
Lol aned thie upper portion TOA and has a generalby rectanpular shape. This enahles the
opening T o caommunivaie the ontsdde ol the honsing 1010 the st housing spacs N1

i the bonsinge 100 [o the present embodiment. the apenimg T s Tocated chove the
cooling air inllow port {04,

P Ehe panet unit 1T 0cataened 1o 1he front portion 101 of the honsing 10 e 1o
cover ie opening, 10a. The parel undi 11 has the panel member 12, a sound-absarhing
member 13 a fan device unit T4 an adaptor unit 150 wad the compressible air liler
poriton 26 as shown in FIGL A FICE A0 FICE 7 and TG Y.

[0 The panel menther 1 v anached 10 the housimy 1O <o as 10 be able wyoponor
close the opening 104 The panel mcnber 12 has a mair bods portion 12104 <welling
portion 120 which swells ihead o the main body portion 121 in 2 dircction ordiveonal
to the riain body partion 121, awd o lixing plate 123 extending: behind the miain hody
portion 121 I the direetion vrihogonal to the main body porton 121,

[0056] “The main body portion 121 is a flat plate along the front portion 101} o™ the
housing 11 and bas o eeneradly reetansular shape. The main body portion 201 s
attawhed W the front pogion 13 ol the housing 10 =0 e o cover the opening e with
the entire panel member 12 Speetlically. o ploslity of iertion holes 12T s tormed
i oaier cireumierenes portion ol the main bady portion 121 as shown in i 7.
Fach inseriton hole 127h overlaps o fustening hole formad in the tront poartion 181} of

)

the hovsing 169, Then, a boltshaped attachmeni memher 23 ds serted oo each
msertion hole 121h ancd cach Fstening, hole of the front pertion TOD. and the attachment
picmber 23 fixes the main body portion 121 and the front porfion 101 ol the housing 10,
In other words, the panel member 120 0s detachably attehed (o the housing 10 by he
attachment member 23

(0057 I the alr compression device N1Las shown in FIGE S0 astate where the nain
Body portion 121 o the panel fember 172 i3 aiached o the Tront portion 1O o the
Bousing, 10 by the attaelment member 23, the panel unie 11 eloses, ahead of tiwe frond
portion TOD of the housing, 10, the opening 100, On the other hand, as shown in FIG. &,
in e siate where te pazne! unit 1 is detached frou the front portion 10D of the Bonsing
10 s detaehing the attselment maendbor 2300he opening T Tormed i the Bont partion

10Dy by openad - Then, trom the opening 1a the compressor unit 19 howsed i the
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second ousing space 82 s exposed,

FOOAS ] Alhonzegy iy the present enmibadimente the main body partion 100 of the ]
ety 1Y nixed 1o the Tront partion 101 by the holt <haped anachnient member J30
hix ot adways te e, The masin hoey partion 1] oimde panel member 10 oty
be fixed 1o Tor example. thae iro e portion 101 o the housing 10 by the hinge porion
and the Tever fock similarly to the cooling air filter portion 160 In this cases the pacel
unii 15 allowed w open or elase the opening ey by releasing or fastening the lever
liwk.

[O039) [ miaio bods portion 12 hies the compreasdlsde iér intlow port 1L formed tor
allonsing wir o be comprensaed tnthe compressor unit 14 o ilow from the outside ol ihe
housing 10 10 the mside thereoll The compressible atr i How port 12 L fomied na

middie hortion of the main body portion 121 inihe second direetion Bl as shown in FICL

3

In the present embodiment. the compressible air inflow port 121a has o penerally
cirenlar shape. The compressible alr inflow port 12 1a = located between o first fan
devive T i acsecond B device THR w0 he deseribed Lzer o as o fiee o e mdlow
opentye CUicol the guade path 20

[0v6D] The swelling portion 122 3s formed ax a0 part ol joner swriaee ol the paned
member 122 recessed toward an outer suriace side ol the panel member 1200 Ty other
words. the swelling portion 1220 s integrally conlipured with the main body portion 121

In he present embodieni. the swelling pontion [2200s

b}

ur the panel member 10
locited so ik 1o be surmounded by the niain bods porgon 121 as shownoo Pl 5L

FO0OT] The swelling porion 100 has o faecing portton [2200 and @ skle portionr 177
linked svith the Jacing porton 1.2 as shown i FIGL S0P Soand PG

[DD62] The Tacing portion 220 ix @ part which extwends i a plane directton similady 1o
the nin body portion 121 nd s located ahead of the main body portion 1721,
Spectticalivs with the panct menoer 12 closing the openme 10a0 the Ewing portion [22h
1 Toweated an the side apposite to the compressor it P2 il the main body portion 121
provide: D thercbetween in the second direction 131,

[ODOR] T he sicde portion T2 cis o part extending in the direcion stthogonal @ the =i
Body pertion 121 soas o ink ihe Gieing portion 1220 aed the main body portion 121
I the present embodiment. the side portion 172220 s located o extend from the outside
o the manke of the main bady porton 121 in the direction erthogonal (o the main bady
portion 1.0,

[rood] The side portion A upper estensban panion 00 sde extension

portions 30kl 12200 ed o fower extension portion 170 s showoin o s and FICL




[DeA] The wpper extension portion 1220 keaeds tocan upper end of the By portion
I as well as extendine horizontilly, Both o1 the stde extension portions 1,000 and
127¢ Tead to hoth side ends of the fheing portion 1272 e well as extending peneradly
verticallv,  The lower extension portion 1221 leads o a lower end of the facing pertion
120 asowell as extending irom o Jower end of the side extension portion 17220 o«
Tasser end of e side extension porton [22¢ Speciliealls the lower extension portion
1220 Do a st part 1200 extending inwardby rom the loswer end of the side extensdon
portion 1250 i the horizomal direction: i sevomd part 1.0 extending inwardly rom
the Jower end of the side estension portion 1220¢ o the horizontal divection and whind
part 1221 linking e foest part 12230 and the second part 1271 while Beading upaard so
as o avoid the compressible air inflow port 12 (2 ol the main body portion 121, Then.
ihese upper extension portion [22c0 side extension portices 122d and 122e0 and Tower
extensicn portion 1221 continue O form a closaed loop,

0066 | hus, the swelliog portion 172 s provided siel thar s part of the inner surties ol
the pancl member 12 is recessaad toward the outer ~urlaee sides therehy Tomune one
revessea spaee S8 swrrounded by the Jacing portion 1.0 and the <ide portion .05 ol
the swelling poriion 1220 Phis recessed space S8 communicates with the 1irst housing
space ST the housing 100 with ihe panel wit T being at a position 1o close the
opening, 10a.

|06067] The tixing plate 123 i a0 plue shaped member for Tixing the compressibhe air
HIer pertion 26 o the panei member 120 The Haing pate 1283 5 Jocaed beles the
compressihle air low part 177 o extend from an ioner surface of e nedn body
portion 121 toward 1the rear vf the main body portion 101 axs shownin FIGo9. I the

3

present embodiment. the lising plae 125 dls wihin o range of a widih of the
compressible air inflow port 121400 the horizontad dirvetion,  Additienally. the lining
plate 1723 has two insertion holes 123 formed which pass through the flixing plate 123,
The two insertion holes 1230 ave Toeated 1o be horizontally spaced apart from each
other.

[O0OR] There, FIGL L0 B e perspective vicew ol a0 selvmatic conligration v the
compressibic alr tilier portion 260 Ay shown in PG Too the campressible aie filer
portion 26 has g filer main body o, an insertion portion 20b provided aran reer end
ol the filer main body 2ea. and @ lixing portion 26 projecting in a radial direction lrom
a middle portion of the filter main body 26a in o dircetion in which the puide puth 20
exlends.

00697 The 1iler main body 20 is o fher which remmosess dusts and the BRe o e 1o

e conspressad which tlows into the hounsing 10 throagd (e compressible wrinflow port




121a,  In the present embodiment. the (iter maim body 260 has a eylindrical exterior,
JOOZG] The insertion portion 26h i part of the compresaible air {ilter porion 2o, the
paart which is inserted into e infloww opening 20 of the carde path 200 The insetien
portton 2ob extends furthier hickwand from the rear end of the tler nan body 2aain an
axix dirccton and has an owter dianeter smaller e thar o the fler main body D6
FHO7L] The lixing, portion 20¢ 1s . part Jor fixing the compresstble aire filier porton 2610
the main body portion 121 of the panel member 120 The fixing porfion 26¢ projects
Irom ar oier surface ol the fiher main body 260 o the outside of the fAler main hody
S0 in the radial direction. I the present embadiments an oaterimost surlace o " the
fixine sortion 2o i he ndid dircction of the ghier ain body 2640 s a tlad
rectang tlar <hape.

[0072] To the ontermost surface of the NXing poriion e, two Iing-1n bolts 26d are
attachaed.  The two fiting-an bolts 26d are separated with a space provided
therehenween in o longiidinal direetion ta direciion orthogonal o an axis direetion of
e conrpressable air ey portion 6 ol e outermost <ur aee ol the fising portion e,
(0773 The compressible air (iier portion 26 is detachably anaclied v the panel neniber
12.

0074 specilically. in g state where the compraessible air (ilier portion 26 is attched (o
the panel member 120 the filier main body 26a of the compressible air {ilter portion 20 is
Imred i the compressible air inflow port 12He so as w0 have the Tiing portion 26¢
facing doswn s shown i LG T Specilically. the filice nain body 26000 iseriad into
the vonpressible aiv inlToss parr 121 from the frons portion 101 side 1o the rear portion
TOE <icde so as o have a part thereol i ihe axis dirceton located ahead oF the maim aaody
portion 121 and have a renninder thereo! 1 the asis direction located behind the nain
body portion 121, In this state. the fixing portion 26¢ Gills within a range o @ width of
the 1lter main body 20a 10 horizantad divection. [nthis staes e the st direction AL
the Hixdye partion o i orrinaed 1o posture ol overhgpping e inner <wrkiee ol the
main body portion 1210 Then the tiningin bodes 26d and 200 aachaed 1o the Exing
poriion 20¢ e inseried imo the nsgeriton hole 1200 o e Gxiop plue 103 Asaesult
the fixing portion 26¢ 1s fixed (o the fixing plate 12050 mkd the compressible aie nilter
porfion 26 i atinched to the pancl member 122,

[O0Z3] I this sate. ihe msertion portion 20b jnseried inte the imtlow opening 2a i
attiched o the sudde pach 200 vk i seal 29 ammpeed nsade an edge portion of the
etide path 20 Jorming e inllow opeiing 20q0 Inother wordss the o seal 27 fnks
the Inseertion portiion 2oh ol the compressible e Tiber portion 26 and the guide pati 20,

This results i causing air MNowing into the filter maun boay 26a rom the ontside of the
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housing 10 1o flow inio the puide path 20 through the insertion portion 2ob. The trim
seal 27 haw soch an exient ol chssicity which cnables o error in attachment of (e
insertion portton 260 (o the suide path 20 o be absorbed.

OO0 ] On the other hand. at the time of detaching the compressible i filter porssn 26
{rom the panel member 120 by upswandiy pushing o loswer o vl ol the filter man body 6a
exposed ahead of the main body partion 121, the fining portion 26¢ s moved npwsud In
the state shown in FIG TT. By ihis operation. the fitting-in bolt 264 s detached from
the insertion hole 123a 10 pull out the entire compressibsle aar filwer portion 26 {ron the
compressible wir mllow port 1l Those the compresedhle air Tilier portion 26 1s
detachad Inam the pancl member 17

[ The Yan deviee nndi 14 penerstes an air How which cools the compressar un? 19,
Speeitically, the Fan deviee unit TE sends the ar 1Towine into the housine 10 frone the
cooling air infow port 10b towand the compressor unif 19,

[00778]) The tan deviee unit T4 has the first Tan deviee A which generates on air ow
hat ¢ools the first conpressor 194 and e second fany deviee 1483 which senerates an
air low than coels the second compressor 198, A shown i FIG 20y ihe recessed
space SO0 part o the first Bar deviee TEA I8 arranged in the st recessed spaee 83
strrotnded mainly by the upper exivasion portion 1.2 %, (e side extension portion 122d,
and 1he frst part [22g. Additionally, in the recessed space 83, a part ol the second fan
device B iy arranged inthe second recessed space S surrommded maimly by the upper
extension porion 122¢0 e side extension poriion 12 el the sevond oot 170 In
the present embodiment the revessed space S5 0s o continuous space i whieh the first
recessed vpace 83kl the second recessed space S continte 1o each other soas 1o
avold the campressible air intlow port 12 1a above the conipressible air inflow porc 12 1a
The first recessed space 83 and the seeond recessed space 84 may be divided.

[O00779] The first fan deviee LA qnd the second T deviee 148 have the same strcetue,
Inthe tollowmg, the fiest G deviee T will be desertbed.

[QOSO] The tiest tancdeviee TR s configurad swith two sl fans which are corianged o
overlep with cach other ina direeiion erthoponal o the Tacing portion 17 *he The
number of axial Fas conliguring the Test fan deviee TEA may be one, or three or nore,
[DOS 1] The first fan device 1A Tas an inlet port Ula which sucks air Towing info the
housing 10 Jrom the coeling atr inflow port 100, an omler port 1-b Tocated anihe side
opposite o the inlet port L e send ontadr suehed frens the imlet port 1 ke and an
artachiment portion T Tor i dng the st oy deviee TR tohe panel manbe s 12
The irst lan deviee TUA e condfigured (0 hinve animpeller wrnged anside the

tubularly-forped side suriace T Then, the inlei port Bl is (onmed with an opening,
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at one end side on the tubularty-lormed side surface 14e¢, and the outlet port 14b is
formed with an opening at the other end on the side surface 14e.

[0082] As shown in FIG. 5. the first Tan device 14A 1s arranged i a posture of having,
the inlet port T4a facing 1o the facing portion 122b Torming the first recessed space 83
so as to be spaced therefrom, and having the outlet port 14b lacing to (e first
compressor 19A side.  Specilically, the first fan device T4A is arranged (o extend from
the [rst recessed space S3 (o the first housing space S1 such that the inlet port 144 is
focated in the first recessed space 83, More specifically, an end portion of the side
surface 14¢ on a side where the inlet port [4a is provided in ihe first fan device 14A 18
arranged on a side closer to the (acing portion 122b than an end portion of the side
portion 1224 on the first compressor 19A side. As a result, a part of the side surfacce
lde of the first fan deviee T4A {uces to the side portion 122a forming the {irst recessed
space 83 so as to be spaced therelrom,

[0083] The attachment portion 14d of the first lan device 14A extends from the side
surface 14¢ of the first Tan device 14A in a radial dircetion of the first fan device T4A.
Then. the attachment portion 14d of the first {an device 14A 18 fixed to the panel
member 12 via a bolt.  In other words. the fan device unit 14 is attached to the pancl
member 12, The [irst fan deviee 14A may be located as a whole in the {irst recessed
space 83,

|0084] Although detailed description of the second fan device 148 will be omilted.
similarly to the first Tan device 14A, the inlet port 14a 1s arranged in the second recessed
space 84, while a part of the side surface 14¢ is arranged to face 1o the side portion 122a
with a snace provided therebetween, the side portion forming the second recessed space
S4.

[0083] The adaptor unit 15 guides air sent {rom the outlet port 14b in the fan device unit
14 1o the compressor unit 19, The adaptor unit 15 has a first adaptor 15A fixed to the
outlet port 14b side of the first fan device 14A, and a sccond adaptor 1513 fixed (o the
outlet port b of the second fan device 4B, The first adaptor 15A Is arranged
between the ovflet port 14 of the first fan device 14A and the [irst compressor 19A.
The second adaptor 158 is arranped between the outlet port of the second fan device
14B and the second compressor 1913, The [irst adapior 15A and the second adaptor
158 have the same structure. I the following. the [irst adaptor 15A will be described.

[0086] The {irst adaptor 15A has a plate-lormed member with a rectangular shape.
The first adaptor 15A is formed with a through hole passing through the first adaptor
FSA in ihe first direction AL, On the first fan device 14A sides the through hole has a

shape corresponding o a shape of the outlet port 14b anc on the first compressor 19A
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stdes has ashape corresponding 1o an outer shape al the Dest compressor 19\,

TOO8Z| The aclaptor unit 13 35 d spensables and e nsay e sent ot direatls from the
outlet port b of the fan doeviee unit 14 1o the compressor main body 19a of (he
COlpressor unit 19,

[0GSE] The sound sihsorbing meraber I3 s arrimged i the recessed space 85 10 reduee
netse ol the ar conpresston desvioe N eaused by wae passing througth the recessed sprace
N5 AN shown in FICGE 90 e scaund absorbing meniber 73 s attached 1o the saelhing
portion 122, The soumd-absorbing member 13 has a peripheral edee portion 13 vand a
dividing portion 13b, The peripheral edge portion 13a ix provided along an ianer
1 Y

surlace ol the side portion d alony an inner surkaee ol the facing partion 122 ol

the swelling portien 1220 The dividing portien 13D s provided 1o extend from an
upper ensd of the third part 1221 e the upper extensien porfion 1226 so as to divide the
first recessed space 83 and the sceond reeessed spaee S The peripheral edge portion
13a and the dividing portion 130 e arranped 1o be spaced from the fun deviee unit 14,

OG89 In ihe i compression deviee N1 air Howing mio the second housing space S2
ihrough the cooling air inflow port 10 rises 1o the 1t housing space NU through the
through hole [0¢ of the intermed e portion 16C aecording 1o smction ol the inlet pon
14a in the fan deviee unit 14 hen, the air rising wohe dirst bousing space ST SJows
into a passage Pl formed between the side surlace e in the fan deviee unif 14 and the
sound-absorbing member T3 attached o the side portion 122a 10 flow toward the facing

¥

portion 170 wide of the swelling portiar 127 Phens the air goes around e the inlet
port Ll while being hen in the somnd-absorbing member 15 provided 1oothe facing
portion 1220 and ix sucked into the inlet port By, Thereadier. the air sent tronme thee
outlet port T in the fan deviee unit 14 1s guided o the compressor unit 19 through the
adaptor nnit 15 o cool the compressor unit 19, Thene alfer couling the compressor
unit 19. the air i o 1low 1o the ontside of the housing 11 through the ontllow port 10c
formad o the vear portion T0E o Tow into the protection cover 20 ol ihe aftereoulen
R

[QOO0] FFIG 172 4% o front view ol the air compression deviee X1 seen lrom the ront
portion 101) side ol the housing 100 which view ix seen througlh the panel member 12 of
the pancl unit 11 aad shows o date where the couling aiv filter ponten 1o i detachad
Irom the housing [0,

[OO9 1] Ax shown in FIGL F2L the st amd second Ban devices TN amd TR Qurther bave
wires Tdeo Fach wire e hax an upper end leading 1o the upper end of each side
surlace e ol the Tiest and second Tan deviees BEA and T3 to extend downward from

the side sufiee Do Specitivally, the wire Te has e apper end leading 1o 1he side
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surface 14¢ to extend from the first housing space S1 to the second housing space 82
through the through hole 10¢ of the intermediate portion 10C as shown in FIG. 5.

[0092] Further, as shown in FIG. 12, the air compression device X1 further includes a
wiring board unit 25 for supplying electric power to drive the fan device unit 14, and a
connector unit 24 leading to a lower end of each wire 14e.

[0093] The wiring board unit 25 is arranged closer to the front portion 10D than the
motor unit 17 in the first housing space S1 as shown in FIG. 5. In the present
embodiment, the wiring board unit 25 has a rectangular shape extending in the vertical
direction C1. As shown in FIG. 12, the wiring board unit 25 includes a first wiring
board 25A leading to the wires 14e in the first fan device 14A, and a second wiring
board 25B leading to the wires 14e in the second fan device 14B. The first wiring
board 25A and the second wiring board 251 are arranged in line in the second direction
B1 and fixed 1o the intermediate portion 10C so as to hang from a lower surface of the
intermediate portion 10C. The first wiring board 25A and the second wiring board
25B are exposed through the cooling air inflow port 10b, with the cooling air filler
portion 16 being moved so as to open the cooling air inflow port 10b as shown in FIG
8.

[0094] As shown in FIG. 12, the connector unit 24 links each wire portion 14e¢ and the
first and second wiring boards 25A and 25B. The connector unit 24 has a first
connector 24A attached to the lower end of the wire 14e in the first fan device 14A, and
a second connector 24B attached to the lower end of the wire 14e in the second fan
device 14B.

[0095] The first connector 24A is located between the first wiring board 25A and the
front portion 10D and is also connected to the first wiring board 25A.  This results in
electrically connecting the first fan device 14A and the first wiring board 25A.
Additionally, the second connector 248 is located between the second wiring board 2513
and the front portion 10D and is also connected to the second wiring board 25B. This
results in electricaily connecting the second fan device 14B and the second wiring board
25B.

[0096] When moving the cooling air filter portion 16 so as to open the cooling air
inflow port 10b, the first connector 24A and the second connector 24B are exposed
through the cooling air inflow port 10b as shown in FIG. 12. In other words, with the
cooling air filter portion 16 being moved so as to open the cooling air inflow port 10b,
the connector unit 24 can be detached from the wiring board unit 25 through the cooling
air inflow port 10b.

[0097] In the air compression device X1, when opening the opening 10a in order to
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conduct mainenanes of the compressor unit 190 firstc by aperating the lever Jock 161D
i upen. as woll s upasandlv wning the cooling air iilier portion 16 around the fenee
Tola, the vouling air intlow port 100 ix openad. Neats e shown i PG 20 the
connector nnit M exposad drongh the cooling atr infow port b i detachad trom the
wiring board unit 23 through the cooling air inflow port Tohe Ino s state, the
attachment member 23 iz detached which fixes the main body portion 121 ol the paeed
member 12 1o ihe paoel unit 11 aud ihe front poraon 101 o the housing 10 10 detach
the panel member 12 trom the housing 10,0 On this occasion. the sound-absorbing
member T3, the G deviee unit 14, and the adaptor unit 15 attached to the panel member
12, and the connector unit 24 attached o the wire Tde i the fan deviee unit 14 are o he
buath detached together with the panel member 12,0 As acesulte as shown in FIGL &, the
apening  10a s opened 1o cnable maintenanee ol the compressor unit 19 exposed
through the opening 15y,

[G0OS] In the above-deseriboed air compression deviee X1. the B deviee umit 1+ for
cooling the compressor unit 19 ix atiached 1o the pancel membwer 1Y which eloses the
opentig 182 of the hoasing 10,0 Thereiore. at the tme of moviny the panel member 122
so as 1o open the opening 10w the Jan deviee unit I ix to mieve wgether with the panel
member 12, Thercfores when conducting, maintenance ol the compressor unit 19 1 the
housing, 10 through the apening 10a of the housing 100 e G deviee unit 14 does not
become a hindrimee. xo that the maintenance can be conducted with case,

[0G99] Turther, in the air comprezsion deviee X sines the adaptor unif 15 s attached o
the fan Jdeviee wnit 1L the adaptor unit 15 does not beeome o hindranee either wiven
conducting mainteninee ol the compressor unit 19 in the housing 10 through 1he
vpening [0a ol the housing 14,

[©00] Further, in the air comypression deviee X1 simee the panel member 12 o7 the
pancl unit 11 i< deachahly awchaed 1o the housime 100 ihe e of conducting

maintemmes of the compressor unii 19, detaching e panel member 12

from the
housing 10 more incrlitates the mainfenance.

(0101] Furtlier. in the air compression devies X1 with the reeeased space 83 formed in
the panel member 120 the fan device unit 14 s arranged such that the ilet port 14a is
located Iy the recessed space S5, Therelore. af the time ol sacking air in the housing
10 by fhe inlet port lae an inner surface of the swelling partion 122 of the panel

N

member 1.0 forminy the recessed space 830 o guide the dir to vo around toward the
inlet port The Ao resudl upstreann ol the inlet porte Bhem an wre tlow direction, the
ilow dizection i i bend, Accordingly, noise of the wir compression deviee XT e he

redeed.
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[1402] Further. in the aie compression device X100 s ol necessary o individuaily
ot the first recessed space 83 0 which at least a part of the st Gan deviee TA s
arvanged and the sevond recessed space ST whicl at keis o por ol the seecond Tan
deviee TAB s wrmmgnnd. Theretore, the enure recessed apaee S:vin be formed meoa
series o steps. Asa resull process ol the panel member 10 can be etlitated.

(13| Farther, in the wh conipression deviee X1 the conrppessible air inflow port 12 1
is provided between the Jies fan device A and the seeend B deviee B30 while the
st recessed space 83 und the second recessed spuce S continue with cach other.
Theretore, an inerease in size ol the air compression deviee N1 ean e suppressed.
[CT04] Furiher. in the air compression device X 1. the compressible air filter portion 20
prevents foreign matters from entering the inside ol (he housing 10 through ihe
compressible air inflow port 12 1a, Besides. by detehing the compressible air filter
purtion 26 rom the panel member 120 madntenaees of the comypressibie wir filter portion
26 cun be carlueted with vase.

|10 Further. in the air comppression device X1. the fixmg portion 2oe tor tixan;. the
fther main hody 2oa e the panei member 12 falls within the rnge of the widih o " the
filier main body 2oa in the horizontal divection. Therclore, an interval betwear the
tirst recessed spaee S5 and the seeond recessed space S in the horizontal direction can
be set to be short. This readizes reduction in size of the wir compression deviee X1 asa
whole.

[D106] Turther. in the wir compression device X, sinee the fier miam body 262 and the
suide path 20 are linked sin the trim seal 270 the compressible air Bler portion 20 can
i detached rom the pasel member 12 and the puide path 20 with case,

(0107 | Purther. in the air compression deviee N1 the front portion 101 of the hovsing
[0 ix formed with the openimg 10 covered with the panci member 1.0 und the eeoling
air iniTow port 10b covered with the cooling air filwer portion 100 and the coolimg air
ithier portion 16 ix mached wthe housing [0 50 as 10 be able o open or close the
cooling air inflow port 10b.  Therelore, moving the pane member 1.2 so as {o open ihe
opening 10a on the Iront portion 100 side of the honsing 10 enables maintenance of the
compressor unit 190 Additionally. moving the cooling air Hlter portion 16 so as (o
open the cooling wir inilow part 10h also enables maintenance of the cooling air ey
partion 16 an the (ront portion 101 side of the bousing 10

[O108] Further, in the air compression deviee NLwhen the coaling wir Jilter portion 16
i moved <o as o open the coaling i inflow port T0b the connceetor unit 24 i exposand
shrough the cooling air inllow port 10h, Therefore, corneetion wark aand conrevtion

releasing work ol the conmeetor unit 24 can b comducted throngh the conling air o
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port Hobh with oo, Specificadin, when conducting nuantenanee of the vasnpressor uait
19 i the air campression deviee N1 the panel member 12 can be detaehed Jrom the
housing 10 with case by conducting the connection releasing work ol the connector unif
Wothrough the cooling air milow port 10h, This cnables mamienanee ol the
compressar anit 19 1o he comducted throngh the opening T with case,

0109 Although inthie present embaodiment. the panel membar 12 has the man body
portien 1210 and the swelling portion 1222 swelling (rom the main body portion 17210 this
15 not alwiys ihe case. For example, by forming, the panel member 12 to have a
Nat-plate shape us o whole and Torming the outes surface ol the pane! member 12 1o be
lat. white Torming @ part of the mner <erface thereo! o be recessed 1o e onter surface
sides the rovessed space S5 may be tormed. T other words the panel member 12 may
not necessarily hase the swelling portion 122 aod acis only aceessars o have such o
recessed space 85 which allows wir o po around woward the inlet port Tk o the fan
device it I Additionally, ihe recessed space Sy s digpensable, but the fan deviee
unit 14 may be attached o the Jar plate-shaped pancl member 12 soas e be spaced
theretron,

[ Additionallyv although i the present embodinent. the compressor unit 19 has the
two compressors, the st compressor [9A and the sccond compressar 1913, this 1s 1o
always the case,  The number of compressors provided in the compressor unit 19 may
be one. or three or more.  In this case. according fo the number ol compressors
provided i the compressar unit U0 the nuber o motare provided i the motor iz 17
and the number of fan devicees provided in the Tandevice unit IFare to be appropriae]s
change..

[OTTT} Additionally. although in the present embodiment, providing the housing [0 with
the intermediade portion 10C and forming the st housing space ST oand the second
housimg space N2 with the intermediade portion 100 provided therehenveen resalt in
arcangir g the motor unit 17 and the compressar unit 19 1o be deviated ram cach other
in the verteal divection C1L b s not alweys the caser Por example. the motor unit 17
and the compressor unit 19 may be arranged e Bne in the horizontal direction
orthogonal to the vertical direction 1, In this eases the output shadt 171 i the motor
unit 17 uxd the inpai shaft T9e 00 the compresser unit 19 are arrangad on the same axis,
so it the metor unit 17 wd the compressor unit 1Y e divect!y Jinked.

[112 ) Addditienaliv. although in the present embodivient. the conoector unit 2 and the
wiring board unit 28 are housed inthe second honsing space 82 <o as © be exposed
ihrougl the cooling, air intlow port 10 when the cooling air filter portion 160 18 moved

o apen the conling air inflow port 10h this In not alvway < ihe case. For example, the




connector unit 24 and the soiriog board unit 23 mig be bousad o the Tiest honsing space
SToand also arrasped closer e the Tront portion 140 than the compressor unit 19 i the

b}

Nrst direction AL Tothis case, by detaching the panel member 1227 (rom the imont
portion 101} 1o open the opening 104 and detaching ilie connector unit 24 [rom the
wiring board unit 23 trough the opening 10a, the panel unit 11 and the connector unit
24 cm he detached as o whole from the housing T Inother words, arrmgenmsm of
the comector unit 44 and the wiring board unit 23 s not particeloly fmned od cin be
appropratel v changed aceording W g mede o1 use ol the git compression deviee N L
[0113] Additonaliv, althateh in the present embodimente the lower extension periion
2200 i the sswelling portion 127 s the thiard part 1201 upaviad ]y bending, so s tosivoid
the compressible air inflow port 12140 so that the {irst reecssed space 83 and the seeond
recessed space S continue o cach other 20 ax (o avold the compressible air inflow port
[ a, s ds not abways the caxe. Tor example. the recessed space S5 conlipured with
the dirst recessed spaee S oand the second recessed spoce SEmay bave a penerally
rectanzular shape when viewed from the st divection AT el the compressible air
mflow oct 127a may be formed oside the recessed space 85 having o pene ally
rectaneular shape.  In other words, a positional relationship among the fiest recessed
space SAL the second recessed mpace 840 and the compressible air inflow port L2 Ta is not
particularly Hmited. but can he appropriately changed according, to amode ol use ol the
air compression device X1,

[0 Additienallv, althousdr e the present cmbodiments the compressible i filier
portiop Mo and the vuide panh 0 are andiveetds Tinked by the trime seal 280 the
compressible air fher portion 26 wnd the paide path 200 may. not ited thereta, e
directly linked.

[0115] The above-deseribaed present embodiment wd o secend embodinrent e for
ilustrative purpose only and are not 1o be construed as Timiting in any manner. The
scope of the present invention is represented not by the deseription o (he
above-deseribed present erbodiment and the secomd ecmbodiment but by the seope of
cladme Jor patem and further includes meanings egquivadent 1o the seope of clims for
paent and all changes within the rnge.

[O116] Tere. the above embodiiant will be otfined.

[OT17] i1y In the above wr compression deviees the i deviee unit for cooling the
compressor unit is attached (o the panel member which closes the opening, ol (he
housing.,  Thereiore. when moving the panel miember so as o open the opening., the Tan
Joviee unit is {0 move tocether with the panel member. Therelore. at the tine of

cunducting maintenanee of the compressor anie in the Tieaene: througeh the opening of




e housing, the fan deviee unit does not beconre o hindesnce, wo that the mnenanee
van be condueted with e,

JOTT8] 23 [is preferable ibai the pancet member s detachably anached w ithe housig,
FOTTO] In the above air contpression device. by detaching the panel member [rone thi
housing at 1he time of maimtenanee of the compressor e the mainfenance can lee
corndneted more castly,

[0126] 3 The Jan deviee unit oy be configured 1o have s inlet port which suchs air
i the housing and sewd 1he e sacked through the et postwowand the compressor snil.
In this case. the panel member may be formed with o recessed space. e revessiad < siee
Being o part ol te inner surbee ol the panel member receseed from the isnde o ke
housing toward the outside. I this case, at Teast o part ol the fan deviee it is
proeferably arranged i ihe recessed gpace such that the inlet port s located i the
recessed space.

[O121] i the above atr compression device. the panel member has the recessed spoce.
and the fan deviee mit s rcmged sueh thin the inler port s located e the reeessed
space,  Theretore, when the inlot port sucks air inthe hoosing. the mner surkaee o the
pee]l neember which torms the recossed space 1= fo pande 1the atr to go around wwsrd
ihe infet port. As a resulte on the upstream side of the inlet port m the e How
dircetion. the flow direetion s to bend.  Accordinely, noixe of the air compression
deviee can he reducud,

[ o The compres=or unit may have the fiest compressor and the weond
compressor, Additionally, the o deviee unit nee hasve the first fan Jdeviee wiaeh
ceneries an air ow that cools the 1rst compressor. and the seeond fn device which
cenerates an air flow that cools the sceond compressar. Additonallye the recesaed
space imay have the (st recessed space inowhich e Jeaxt o part of the est fan device is
arranged. and the second recessed space inowhich al Teast a part ol the second fan device
woarranged, I thix cases the first recessed space and the seeond  recessed space
preferahiv continue with cach otder.

FO1 3 T the above wir compression deviee. it is ot necessary fo indicidually foee the
st revessed space i which wt keast a part of ihe it fan doviee s wramgad ad he
secolid reeessed space inowhivh ot Teast a part o the sccond fan deviee s amaread.
Therelore. process of the panel rrember can be tactlitaned.

[0124] (5) The panel member may have the compressibie air inflow port whieh is
foeated between the s fn device and ihe second fan deviee and which allows air to
ftow into the housing, I this vise, the first reeessed spaes and the second recessed

spacy prefesably contimie o each other betsween the fus B deviee and the second G




deviee soas o avold the compressible air inflow port.

[O125] Inthe sbove air compression device, the compressible air ndlow port ix provided
between the Bt fan devive amd the second fan device, while the Hrst recessad space
amd the secand recessed speaee continge with cach other. Therefore, son inereisse 1 size
ol the air eotnpressinnm device van he suppressed.

[D120] oy The ahove air compression deviee preterably further Inclades the
compres=ible air lilter portion detachably attached to the panel member soas (o be fitted
m the compressible air intlow port.

[O127%] Ly the above air compression device, the compressible air filer portian prevents
foreien mattors rom eniering the instde of the hoesamee through the compressable air
intlow port. s well as enabiling nadmenance of tie compeessible air tilter portion 1 be
facilitated by detaching the compressible air tilter portion from the panel member.
[0128] (/) The compressible air filier portion may have the [lter main body. and the
fixing portdon which Iixes the Iher main body 1o the panel members Inihix ease. the
Nxing portion s prefvrably armged within the rangse of the width of the lilter main
hoidy i the horizanial direction.

[G129] In the above air compression device, the xvime pe-ton [or Nxing the filier main
body to the panel member falls within the range of the width of the diler man body in
the horizontal direction.  There-ore. an interval between the first recessed space and
the second recessed space I (ke horizontal direcnon can be set to be shorte This
realizos redactivan i size of tie alr conipression Jeviee 50 whole.

130 (R 1 e above air compression deviee preferably firther includes the putde path
which suides air Howing: imoe the housing from the compressible air inflow port 1o the

e

compressor unile and the tim seal which links the tilier main body ol the campress
air 1ilter portion and the guide padh.

[DT2T] I the ghove air compression deviee. sinee the 10 ter nrain heady cod the guide
path are finked via the rrim sead the compressible air filier portion can be detached from
the pancl member and the gubde path with ease.

[O132] 497 The front portion ol the housing may be formaed with the cooling air inllow
port whi'eh allows air to flow info the housing,  1n this case, the air compression device
preferab:hy further includes the cooling air il portion alached to ke bousing so as fo
Lo ahle o open or close the canling: air indlow port.

[HTA3] I the above air compression deviees e fron portion of the housing: i omed
with the opening coverad withohe pacel member and the cooling air inflosy pont covered
with the cooling, air filter poriion, qusd the couling air {1 ter porfion s whached to the

housing soax to he able to open or elose the cooling air inflow port, Therelore.
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movie e panel member so as to open the opening on the front portion side of” the
honsmp enables mantenance ol the compressor unit. Addittonally. moving <he
coclin ar ftlier portion o a0 open the cooling air inllow port also enables
mamtenanee ol the cooling air Glier portion an the fron portion side of the housing,
[FLEE] 210 Fhe sbove dir compression deviee may funther include the connectin nnit
Tor the wire Leauding o the tun desiee unit,. Inthis cases the connector unit i pretesibls
drzanged W be exposed throneh ihe cooling: air istlog port when the eooling an filicr
portion 15 moved so s to open the cooling air infiow part,

[O135] ‘o the above aic compression deviee, sinee when the coaling air lilier portion i
noved 20 as to open the cooling air inllow port. the connector unit s exposed through
the cooling air milow porl. conncction work and conneetion releasing work of the
connector unii can be condueted  through the cooling aie oflow port with ease.
Spectticallys when condnetng maintenance ot the compressar unid e the air
conpression device, first the connection releasing: work ol the connector unit 13
candueted through the conling wiv mTow port while movinge the suetion panel so as 1o
open e coolinge air milow part. Phereadter. by moving the panel member s as o0
open e opening. the fin deviee unit the wire leading 1o 1he fan deviee win and 1the
connector unit are moved inteeralive This enables nadntenance of the conmpressor wit
to be conducted through the opening with case.

[0136] As deseribed in the Torepoing, the cnbodiment provides an air compression

deviee in which maintesanee o i compressor uit can be conducied withy case,
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Claims

L. A wir compression deviee compriging:

a honzig which has a lront portion witl o opening formed. and i whick: a
COIPressor unl s hoasoed:

A lan deviee nnit whivh sencrates an air Tow st conls e compressor unit:
aind

apanel member toowhicns the Tan deviee nniv s attached,

wherein the panel member s adtached 1 he housing o as to he able t open or

close the opening of the housing,

L The air compression device according to claim Towherein the panel member is

detachanly attached o the housing.

A The wir compression dey wee secarding o clatm 1 or 2 wherem

the i deviee unit s contipurad o hivve aninlet port whicly sueks air in
housing and send the ansueked through the inlet port wowiand the ecompressor untt.

the panel member is tormed with a recessed sprice. the recessed space being i
part ol an inner surface of the pancl member recessed {roni the inside ol the hotsing
toward the outside, and
at least a part al'the fan deviee unit i arranged i the recessied space suely that

the indet port 1 Jocated 1o the recessed space.

4. The arre compressaon deviee according o chinm 3. wherein

the compressar unit s st compressor and o sccond comprossor

e Tan device unit has a 1rst tan deviee which seoeres an air iflow that ceols
the Tirst compressar and aseeond B deviee swhicl: genere o anair flow that cools the
second compressor. and

the recessed space has a first recessed space 1 which af least a part of thwe First
fnn device 1s arranged and o seeoad recessed space inwhich at Jeasta part of the second
o device s arranged. the Drst reeessed space and the second recessed space confiraing,

with vach other.

s The wir compression device aecording te el 1wherein
the pate] miember hist o compressible ate mow partwhich s locared Detween
the Tirst fan deviee and the wecond 2an deviee wnd which allows air o flow inte the

housing, and




ther first recessiedd spocs and e second reeesed speice continie (o each other
between the first tan deviee and the second fan deviee so as o avold the compressib e

alr inflow port.

0. The air compresston deviee according Lo ek Ao tarther comprising:
avampressihle ate ider ortion detachably setached 1o the panel member s

o be fited i the compressible air midow pori.

The air compression deviee according o clinn 60 wherein

the compressible aie filior portion has a fiher msbin hody, and afixing portics:
which fixes the lter main body o the panel member, and

the fixing portion b arviged within a range ol wowiith of the filter main hady

m Chorizonad direction,

N Fhe air compression deviee wecording o any vre o elaims 1 1o %0 lurther
CeIprising:

a euide path which suides air Hlowing into the housing from she compressibie
air inflow port 1o the compressor unit: and

a trim seal which Hinks (he compressible air Glter portion and the guide pail.

9. The wr compression deviee according o sy one of elanus 1o S
wherein the fromt parton ol the housing is fored with wcooling air milow
port which allows i o ttow e the housing'. the air compeecaon deviee Irther

7
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compyisin
a cooling wir Ner portion attached 1o the hoesing o as fo beable to open or

close the cooling air inllow poit,

14, The air compression device according o elaim 9. further conmprising:
pconnectar unit Tor a wire leading to the Fu deviec unit.
wherein the connector unit is arranged to be exposed throngh the cooling e
inflow part swhen the coolingeaie Alter porton is moved o s toopen e cooling: iy

mtlow port.




