DECLARATION 1, Alan Wrtham translator of Technical Language Service of
9109 Eagle Hills Drive, Las Vegas, NV, 89134, do hereby declare that | am
conversant wth the English and Japanese Languages and am a conpetent
translator thereof. | further declare that to the best of my know edge and
belief the followwng is a true and correct translation made by ne of the
docunents in the Japanese | anguage attached hereto. International Patent
Application No. PCT/JP2005/008614 Signed this 17th day of January, 2007.
SPECI FI CATI ON  FI LTER TESTI NG APPARATUS 5 TECHNI CAL FI ELD [ 0001] The
present invention relates to a filter testing apparatus, and specifically
to afilter testing apparatus adagﬂgggkggégiggin a clean roomprovided with
a plurality of filters arranged r purifying air supplied to
the room a ceiling surface or a side surface of the roomacting as exit
surfaces of a group of 10 the filters for carrying out |leak testing, air

di scharge velocity testing and other types of testing of the filters in
the cl ean room BACKGROUND ART [0002] Conventionally, a scanner for noving

a filter test Al werthanX¥réhsaédr 6ifechhicdlLamilage Bezeiedbf 9900Eagleint ed on
a filter support franme on both sides of a single filter so as to straddle

the filter. WiBODsReDaOVESas, N 89134 dollastby détlaee St Tsamichbavérsahtsur f ace
of the straddled filter (e.g., see Patent Docunment 1). [0003] There are

al so devi ceswiifh WhieClErpIRbaiifl Japeil¥se Langhages’ ghd eaid GhScanpetehovi ded
with a novable armis placed on a cart that travels on the floor, and a 20

filter test feviskfot Shétedf Itfargeamecheeakat tethd Bést oifmy Krownledgbane t he
cart using the scanner nounted on the cart (refer, e.g., Patent Docunent 2

and Patent  Dege@R! folibwin®@94] trifalan colaesiinslatioln peRsby faé ofithe
Publ i cati on No. 3-50210 Patent Docunent 2: Japanese Patent Publication No.

5- 10605 documents in the Japanese language attached hereto.
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25 Patent Docunent 3: Japanese Lai d-open Patent Application No. 63-7820

" DI SCLOSURE OF THE | NVENTI ON PROBLEMS TO BE SOLVED BY THE | NVENTI ON [ 0005]
In either type of conventional apparatus, the filter test device is noved
by 30 the scanner to performscanning in order to test all of the filters
in a cl addition, the test apparatus itself (i.e., the
entire ﬁ@@@bggﬂgﬁgﬁa§§ must be sequentially noved to positions that
correspond to the filters to be tested by noving the cart or switching the
scanner on the filter support frame. For this reason, the test work is

| abor i ousirarER s fiNGebPA 6] In particular, in case of a clean room
in which the exit surfaces of a filter group act as a ceiling surface,
install ed equi prent in the roomnmust often be noved to another |ocation,
because the cart travels throughout the entire room and scanner renounting
wor kSon TIReHINIGAL HEdddrt frane is done throughout the entire room al so.

Therefore, the test work beconmes even nore | aborious and less_ 10

ef fi ci enP00}oddw prasent myestionelniosdgsi Rler tessingrappatspecandspadificaltesent
inventiqn | 0 rovide a filter testing apparatus that solve he

above- dggc‘? ﬁ:blteff B%&B}geﬁ?pﬁﬁust %‘iﬁptéanfoéa‘éﬁpgni%r%r%‘?mi B‘i"@#i‘iff Stk et i ng
the fil E V2 i b.Cl ek . enent of a
il ter taapiyy, i BlERT 2D in pRENEATOPHEAEL 3O Ko Bpid P BR HERE HEans
FOR SQOLéb1Ma gl b fREOBE BVE db 0138 cel Jff thEN ok TaetindS®e 6kit Yurk{tes RIFes 8fup of
invention is related to a filter testing apparatus adapted for Use’in a

cl eb® r shenfitersi fvectarryingaoytl lemdl tetsyingf afit Hiwharg® Fehicitgn@stincnapdioghée!

for purifying air supplied to the room a ceiling surface or a side surface
of the tBRes Gictestigend thrifilterainsbesleam rpogr.oup of the filters, the

apparatus conprising: a noving frane oriented along the exit surfaces of
the filter group to be novable in a direction along the exit surface

ort hogorﬂcﬁgﬁ@ﬁl\{]ﬁ%fudi nal 25 direction thereof, and spanned by

opposite walls o e roomin a position of the
[0002] Conventionally, a scanner for moving a filter test device in XY directions

15 to perform‘scanning 1s mounted on a filter support frame on both sides of a single
filter so as to straddle the filter. When so mounted, the filter test device scans
the exit surface of the straddled filter (e.g., see Patent Document 1).
[0008] There are also devices in which a scanner movable in the XY directions or
provided with a movable arm is placed on a cart that travels on the floor, and a
20  filter test device is used to scan the exit surface of filters above the cart using the
scanner mounted on the cart (refer, e.g., Patent Document 2 and Patent
Document 3).
[0004] Patent Document 1: Japanese Patent Publication No. 3-50210
Patent Document 2: Japanese Patent Publication No. 5-10605
25  Patent Document 3: Japanese Laid-open Patent Application No. 63-7820

DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0005] In either type of conventional apparatus, the filter test device is moved by

30  the scanner to perform scanning in order to test all of the filters in a clean room.




room near the exit surfaces; and a filter test device novably nounted on
“the noving franme in the longitudinal direction of the noving frame. [0009]
Wth this configuration, a filter test device can easily be noved to any
30 location on the exit surface of the filter group by nerely conbining the

novenent. 2 gf,a n%\(/%i ng frame di sposed across the roomwalls and the
movenentlDofdgitiqn. ide testsaprazatee itsely et ithe ardinentesioanpayatusineush ke,

the filt t est ;devi be.. t ti | / th
entire SUPPREBRBY PhEee Rl pdfrieBE s cotrrond F by SRER 40 hso Lobed Pt ner
wor ds, g bvig ﬁH&%JI’i:'JI%\%i’Cbﬁiﬁ%"ﬁf& E@ﬁ{héro&mtﬁ?r}ﬂ?& Eﬁﬁé&q %%Lgpuﬁ‘orttﬁ s need
to replace tfie scanner on the Tilter support frame or sequehtial [y nbve

t he testreapparthbusst Week is BboLiods afMinedides@rt. [00111 The noving frame is
di sposed across the roomwalls at positions near the exit surfaces of the

filter dpeo@ Inmarbiceldr ihmcasé ofatdens rabmrig whichettid esitishatess of Adilter
Therefore, even when the clean roomhas the exit surfaces of the filters
di spose®TPRPt3E @b eailjngt sirfaceninstallpge sawipmentein thaowwoent myusinoftee ke | t er

support fra as descyi bed above, or, traveling a.cart. and other,
oper at i %gyerﬁgaiaﬁo I *W?‘&Pﬂe egqyseethe cant H@Vg]és’ilgﬁuﬁh?%%ﬁ]?e CRETR &AM o

renove 1 i | | i 0 | ocation,in order .to

i 1 ow t Rt B aler 03Bl bouk o BRCHIce! SuBRR b R Shor WP uBhER uie

equi perhtirgdoomiglso DeTRB¥FHr & 3Re R8sCROPL BBEGRLY VO8I WERHE 1abBrio¥d §WJQbsd e
above, the filters in the clean roomcan be nuch nore easily tested and

t est@ ng effidient.ency can be considerably increased. [00121 Al so, when | eaks
through the .inter-frame seals of adjacent filters (the sealing portion

bet ween [OO@Q7]f ilnrdpwr phathes fakgaidigagenrintatyt ebjskt af she prosentebtvedtiosi isgto 20 a
conventi onal azs)gﬁéeat us in which the test apparatus itself is s gﬂuenti ally

moved t STPBSLt It oSting RPRAGSGHE that salves| theepkovsedengribed  rioblemas @dhnt

| eak t J ES . 3 Ket ._of i.nter-f | is.th
e g ARRET b snte St A0 AT TR bl
in the %&%a@fr@uéﬂicfﬁhc?défaﬁﬁenhogf%gileﬁﬁrow?iTteTrhfésE eticB%wHEY 'the RS RNed 1o

t he next position. Scanning con
15  tested in the clean room.

MEANS FOR SOLVING THE PROBLEMS
[0008] [1] The first aspect of the present invention is related to a filter testing
apparatus adapted for use in a clean room provided with a plurality of filters
20  arranged in parallel for purifying air supplied to the room, a ceiling surface or a
side surface of the room acting as exit surfaces of a group of the filters, the
apparatus comprising:
a moving frame oriented along the exit surfaces of the filter group to be
movable in a direction along the exit surface orthogonal to the longitudinal
25  direction thereof, and spanned by opposite walls of the room in a position of the
room near the exit surfaces; and
a filter test device movably mounted on the moving frame in the
longitudinal direction of the moving frame.
[0009] With this configuration, a filter test device can easily be moved to any

30  location on the exit surface of the filter group by merely combining the movement




25 becones nore difficult because various nodifications nust be nmade to the
“scanning route to avoid redundant testing when the scanner scans/noves the
filter test device. As described above, in accordance with the first aspect
of the present invention, the inter-frame sealing portion that linearly
connects _a pluraljity of filters at the exit surfaces of the filter group
can be st BviRg framr disposedmorass tibe yopmowadlseandh ghe aneveanenthef adigermnd

redundant | gak. testi .can b 3 elimgnated descri.bed ahoye,. because
there is® toﬁﬁ‘élgﬁ lporeggﬂ%&f)itgﬂel oYiRg frapae. tgiﬁo’ zéﬁaﬁlg?%geqt%t ‘gee‘fl?e A8 e
filter ' . I i e it f
the f11taroer ot soRinatndy, SRKffohe aBke BETAR Aurlatr B LENEARET ol g
the filthedilidr groepean room can be enhanced. 5 [0013] In inplenmenting the
first aspect of the present invention, the specific details of tests in
whi ch sdpPlolednaither svatidschHrafethef fibers hre thxicleasrdoas eandfe gedted tveithogr oup
may be ap air velocity test that involves supplied air discharged fromthe
exi t suthadeeddo xepdads thespcagmeupn the fidierysupport fiisane onweyvertialy imoed air

di scharged, fromthe exit, .surfaces of the filter group (i.e., a leak test
of the gﬁ?tt%§t @Hﬁfﬁf‘}s ﬁseilé%wn%emamge@ Rk dity test that involves supplied

2 111 oY R, PRl BUBL A Fionbicd Flugle BHE roSih PR 3 AN nl bTE °°

testi ngexitOfidheds2df Titefifas PreupsBEBlovefl it iRCAREASGY aloietd BRit! surfaces.

preferred enbodi nent for inplenenting the first aspect of the present

| nvEDt i dherefoae astear whed thye cldén frosinhkas cherpkitsiuigiced dirtheefilteehdirpssad or
moving the noving frame; a drive mechanismfor noving the filter test

devi ce im thheening, ridiefscamper does trioh peedaresnéuntingon; thy flter snppoxt frafeer n

of Lhe L1ASE dest ey o6 Lor e XL Siripces of e {11 LEC orgup; snd
Lt DB 1 SRS o BB SR RS
confi gug@hhBtherdofdtidifin bERr (ISMIGH the nfEHAE Hrdifle 2 LS BRI th% amount of
15  room installed equipment that must be moved can be considerably reduced. In
view of the above, the filters in the clean room can be much more easily tested
and testing efficiency can be considerably increased.
[0012] Also, when leaks through the inter-frame seals of adjacent filters (the
sealing portion between the filter frames of adjacent filters) are to be tested using
20  a conventional apparatus in which the test apparatus itself is sequentially moved
to positions that correspond to the filters being tested, redundant leak testing
occurs between the leak test of an inter-frame seal is the area around a filter, and
the subsequent leak test of an inter-frame seal in the area around an adjacent
filter when the testing device has moved to the next position. Scanning control
25 Dbecomes more difficult because various modifications must be made to the
scanning route to avoid redundant testing when the scanner scans/moves the
filter test device. As described above, in accordance with the first aspect of the
present invention, the inter-frame sealing portion that linearly connects a
plurality of filters at the exit surfaces of the filter group can be tested for leaks

30  continuously from one end to the other end and redundant leak testing can be




scan/ nove in a prescribed scanning pattern, and the filters can be tested
"by 25 nerely setting the prescribed scanning pattern of the filter test
device in relation to the exit surfaces of the filter group in accordance
with content of the test. The filters in a clean room can thereby be nore
easily tested and the t. sé fficiency gan be further increased. [0016] [ 3]
The t hi ridtBE)ted asrdesgEbpd evawe. herpaieitharg i Bo meeddpseguentially maeve thg 30

The ¢ hi rrasigges asr B preerlpreeqie e flat
Furt hor bt Spndiackt (eI CSRE e Bl 1EatAT S en dEGonA La ATOPCA s REFR
movenent o P AngOLf B O, T Sient B BEh L P RIS A EREY of

concavi ttgsting tBelifidicrs it Becledn PEVthRENnHedEhaed. @ drive nechani sm di sposed
al so_inside the guide concavity for noving the noving frame. [0017] Wth

t hi sScodPO43lr dni onplementingdhai firdti sspemt gefdtliie preddis awienhtion; ftheesperific t he

filter %{?oglﬁ can be prevented from being disturbed by the presence of the
gui de ar@t@s Qbtasts Hamilieh suppligrhpidiswlischarged £ she exttrsuréareg wif acfilien

drive 10 nechani sns_ expos iin the room A reduction in.,room purijt ue to
di st ur b&RENE RAY Heean, rf’?@\%} st ﬁ%%woé%esp?@?lékﬁ alrd@&spﬁ@ré%ﬁrﬁam% of
the cl i . i . | . S

e o) S8 LA AL MREUILY 15N PR Rl i SRR i B8t
filter teghithe 680 R@fades OfMeelltanGroif!.er 8C 1kt ST {HAIARBP hEupprd | ed
out. 15 [0018] There are cases in which the filter test device cannot nove
to tOe d¢enpendturbAmmildityntpst thatinvolvéeshopigid aiti thalt hdisrecist@nhfqigh the
structural reasons, and the novenent range of the filter test device in

t he | ondilteycstonp, ar paytqthbar s¢stiamlongoas adllteriest idevicemahatedsomat movitgn

the length of the noving fr . In such cases, the guidance nechanismis
set i nsitAe i USRE Mo @é\?%ﬁ;tﬁglﬁ%scri bed 20 above, and the guiding of

e, Sl b RO D o bR o L4 G Rt o
I ongi t ugbNainpléi@atingN thdish Adifect EOERE S5kebbRMihEn tTBY S BRRFacté g1 Py
15  further comprising:
a drive mechanism for moving the moving frame;
a drive mechanism for moving the filter test device in the moving frame;
setting means for setting a scanning pattern of the filter test device for
the exit surfaces of the filter group; and
20 scanning control means for operating each of the drive mechanisms so
that the filter test device is caused to scan/move in accordance with the scanning
pattern that is set by the setting means.
[0015] With this configuration, a filter test device is caused to automatically
scan/move in a prescribed scanning pattern, and the filters can be tested by
25 merely setting the prescribed scanning pattern of the filter test device in relation
to the exit surfaces of the filter group in accordance with content of the test. The
filters in a clean room can thereby be more easily tested and the test efficiency
can be further increased.
[0016] [8] The third aspect of the present invention is a preferred embodiment for

30  implementing the first aspect of the present invention, characterized by further




the filter test device, are thereby di sposed inside the guide concavity,
“the novenent range of the filter test device in the |ongitudinal direction
of the 25 noving frame can be assured to include the two ends portions in
the longitudinal direction of the noving frane of the exit surfaces of the
filter group, .and both ends of the exit surfaces can be suitably tested.
[0019] [CAMPMAENEourth aspect of the present |nvent|on is a preferred

| h hird t
char act ef | zed g SHEAYHE HERTRS &b fa Bt de sl peRsSaE s remor She
coveri ngfrét’xﬁete'ig xg&gﬁ 48 e§ M e m%vilggogrg%ncf%togeﬁfé'n% cﬁpe;&f[ g“&ﬁ&' on, the

cover 1S opene In er testli novenent e nDV|ng frame is

al | oned under g @alwmwﬂl@ﬁ dibfodtidl fafge theBaian ®MchPMS b Iguidhe o de
concavity. The cover is closed en the clean roomis in normal service,

wher 8by mipeingribamesant a dvantedhamismd ukspasetitdspiresida cke Guide @ncantgdoty in
the roomwall can be prevented, and dust can be prevented from remaining
in the dBAGAYthe. mchélgﬁmmey of the room can t hereby be kept at a high

of the gPULEn itk e iBRE 'g?%ﬁ%; e "ﬁ%@ Rhibbiehed foim thhansH tﬁé;s Bhe
third astﬂgcﬁ t&{l og'&%rs a%SS Ijegc\-,(ﬁ 4 g)%%xg%&hr%&&' bb tf ur”e]?e{_lnece ?ft Q}% .

conpr|3|ng suc ans suc |ng an austrng arr

of the aéianaqﬁaé/hiéehhﬁ%% Ot Pl With el e%Hv@tdé&@rlb@HPg@u&é aﬁasimé
produced by the guidance and drive mechani sns housed in the guid

cont@vi tyeakizerisinbe expusenly i ate irsonbved ghdictinf iint oot Spurigy ah@ thust
can be prevent ed fromflowng into the roomby 15 using the above-descri bed
ai r sucldistgrbaneesdincthoait fowhean éherahy be prewingaddlering modusal deoof the out

fron1the ui de conc V|t can be ent ed, an filter testin can be
carried® Wty #3 ﬁ’r‘gé‘iys?%g{’e \[{@Bﬁﬁf 3{]B‘F TRgek; ﬁlﬁoaa%ﬁ ctigm ’flhtehe

oo A B ARSI o
SR By B SOBo ve e e area
15 [0018] There are cases in which the filter test device cannot move to the ends of

the moving frame in the longitudinal direction for structural reasons, and the
movement range of the filter test device in the longitudinal direction of the
moving frame is somewhat shorter than the length of the moving frame. In such
cases, the guidance mechanism is set inside the guide concavity as described
20 above, and the guiding of the ends of the moving frame in the longitudinal
direction is carried out inside the guide concavity. The ends of the moving frame
in the longitudinal direction, which are separated from the movement range of
the filter test device, are thereby disposed inside the guide concavity, the
movement range of the filter test device in the longitudinal direction of the
25 moving frame can be assured to include the two ends portions in the longitudinal
direction of the moving frame of the exit surfaces of the filter group, and both
ends of the exit surfaces can be suitably tested.
[0019] [4] The fourth aspect of the present invention is a preferred embodiment

for implementing the third aspect of the present invention, characterized by

30  further comprising an openable/closable cover for covering up the guide concavity.



hi gher than in other areas inside the roomat |ocations proximal to the two

"sides in the novenent direction of the noving frane as viewed in the

| ongi tudi nal direction of the noving frame, when the uniform di scharge of

the supplied air is 25 blown in a parallel dowward flow fromthe exit

surfaces[ of%]t he filter group; and the filter test device is nounted on the

movi ng fLOQRB! i Withn thist eenfegiiragiopp dheeepveraiseopendsk dyoing ifdterd tastingheadd i nge

part or outside, t curved treani area i.n the novenent djrection of

the movi'HgViPaRk o thEHpoE e, Hma @Qﬁw%uaﬂ@a,tﬂssgwém of the gidance

| ongi t udj LL-ERL] e [ ane.m30 [0024 n_ et her rds, the

flow of q%l %%%%%l Iﬁé{égé;.il %&%?f%%y& Fé%: ir g’Ié ichg%lf 1% C{?&P‘il%@ 3@%@%&}1&

fl ow i Nnty@oiR IORFPrh 41048ri e, %eie%ﬂfsﬁﬁﬁﬁzrﬂ:@ driife it H?fv (gﬁé)&pg}e:?ﬂer%gfelgé/ zed.
[

As a result, eddy flow areas Al, which the air oW IS

becalise dfrecorwaiity ifirthieerodm sralincaabbé pebeerted Aad SurplchaheapreveAtall fohar ged
from the exit surfaces of the filter group are forned on the upper and

| over suempiBmDHIn the ¢anaayitiyng Theameity efsthei ronedcam théweblydregkentcatrmhigh
directiqnwgf he rmviéng frane,. as shown jn Fig. 8. For this reason, the
convent i.B¥& WA Hhe tleandecnt e ery¥econfigured so that a filter test

devi ce } ind. 1 d.in th per and lower .vicinities of the vi ng
frame o 19225} TREhE 3R 8 Pt HERRGr A nuBEon 1 RRERY Py RRsRE fof 1
thi's appanAéMsntiBed {H; e ‘ '-

di st ur ban&a&é i ﬁ 1t %{?Hae: ér}hfﬁ%l c‘?\I’?inéént t he € Sjgrgnjfag%f;&%%% %afrﬁ%ﬁ%g?%byé&r{cﬁeer t est
resi0t s coentiding bactioaaaennd Gorontking hall exhatistidst SirdhohheSinpRlibeor hd SA
di scharged fromthe exit surfaces of the filter group using conventional
equi preguidg coBlityt is confirmed, as shown in Fig. 8, that curved

streanl i@@ﬁr%ﬁs Bl,. B2, _ 15 in which streanjines_are curved and the air
f1 ow vell y Withgthigconfignaatipne eyemdf dustegsprodusednby thengwdesnce ande

e K NERES R I I T AT
2 St TS5 S RSB S0 GR ARD iy SR
i's 1der ekbigthppdoesidebhiabed Ber t@MingEeSAl £eucBiBE #OtIREEQH g precision due
to dust flowing out from the guide concavity can be prevented, and filter testing
can be carried out with higher precision. |
[0023] [6] The sixth aspect of the present invention is a preferred embodiment for
implementing the first aspect of the present invention, characterized in that
20 the filter group is disposed in the ceiling of the clean room;
a curved streamline area is formed in which area the air flow velocity is
higher than in other areas inside the room at locations proximal to the two sides
in the movement direction of the moving frame as viewed in the longitudinal
direction of the moving frame, when the uniform discharge of the supplied air is
25  blown in a parallel downward flow from the exit surfaces of the filter group; énd
the filter test device is mounted on the moving frame in an extended
supported state to be positioned in the fringe part or outside the curved
streamline area in the movement direction of the moving frame of the curved

streamline area, as viewed in the longitudinal direction of the moving frame.

30 [0024] In other words, the flow of the supplied air uniformly discharged in a



i naccurate and unstable due to the effect of the curved streanmline area Bl
(or B2) if the support position of the filter test device 10 is changed to
the side area of the noving frane 9 as viewed in the |ongitudinal
direction of the noving frane so as to avoid the effect of the eddy areas
A, A2. 25 £0026] In contrast, in accordance with the configuration of the
si xt h adppeétlel deEnwarg flayy intonthesrgome fromadhe xit aurfacesebitiesiiltae groun &y

test device 10, i s, nade shor a possible to avoid.a reduction.in th

t est acé’d}aj&?%dueAst% &R iﬁg‘%()hof”h%’p 9 Agrgtzégt"eh’cfévﬂ@ealf .OVBé%ngtBﬁb?‘ﬁe
results I i i t.11S i10] . . bl tain,
in test st% fg?ﬁ%bﬁgﬁé;%%ﬁh %5& g?(? bégeagll Qﬁﬁégl&eg r osnlﬁ)g)?]%de%(ﬂ?té@glrs?%%%‘é%é/doﬁggb the
filter gheuRit SWFataaNdf thlel MtdherAR BrfotHodt Sh LBS Whber a8 di18wer 8sfckofthi ch
the 7 filter test device 10 is disposed in another area C (i.e., area in
whi ch t lthe supyinigefitanmi 9 aSAviewediinctirr paditudiralsdiabtttorpaf shé ehovdawfwand,

flow of the roomthat is considerably separated fromthe noving frame 9,
because ashdomn infFig.cbt Hewthie regson,$hemonvedtional appamatiingeteralpel gbove an

Che: Cur V8 AOBRRRETE FhobaT Sl (B SHich §OUREPOSIORIE I the N G oNse.

curyed Stream e BT De pn LR T | . |
or 1 n°t HAEHES ot e Bhgike BEp hg VVE, o8 (Y Lo Rling] A Btpedt B or
B2) in thevinkCiriidey Th (€ dppbbguPant kA0 LARLeD BN A%ﬂ%&g% dbe

considered t06 avoid the effect of the eddy 10 current areas t he
cur@d slisteebhhes o e¢hs &b, 16X 115 the upsdread@ytdiea Ailst Arechet Wgks thhe
filter test device 10 and noving frame 9 in the height direction, and to
suppor t resalhs tehd to |heerinaesratedrgk uwitstablet fie tests g theammpplied amr SA
osition.that is in the upper fringe part.  of the upper eddy current area Al
gr abo@és%gﬁitgp% ﬁ??e abeturfachs Qir that fifesa grpup nushig \dogvantignak t he
upper 1% é{ﬂlﬁgg part. In this case, however, a considerable distance nust
be assuréd¥ 1i'he hei ght direction between the noving franme 9 and the exit

sur f ace?0@5]t e id bdid me(gr%é;Q}é%x;HQni ] .%O%Qpﬁﬁﬁ/lédaétirggrtn%g{eg%%angi hgo,

noving frame 9 is re uced equi val ént “anount an . fici ency of
t hel§ estin Rehivh skragilthsed Arddeurved WaRlthe 410 FRS felobRy €8 gk RAthhRThabliest i n
the room nore often becones an obstacle to

areas C in the room because the supplied air SA is discharged in parallel

downward streams from the exit surfaces of the filter group, are formed in
locations proximal to the two sides of the moving frame 9 in the movement
direction (i.e., the forward and rearward areas in the movement direction of the

20  moving frame 9). It is therefore apparent that the test results tend to become
inaccurate and unstable due to the effect of the curved streamline area B1 (or B2)
if the support position of the filter test device 10 is changed to the side area of the
moving frame 9 as viewed in the longitudinal direction of the moving frame so as
to avoid the effect of the eddy areas A1, A2.

25 [0026] In contrast, in accordance with the configuration of the sixth aspect (see
Fig. 8), the support device that supports the filter test device 10 is made as short
a possible to avoid a reduction in the test accuracy due to shaking of the filter test
device 10. Based on the results of the analysis described above, it is possible to
stably obtain, in tests of the supplied air SA discharged from the exit surfaces of

30  the filter group, substantially the same accurate results as in a case in which the



20 the novenent of the noving frame 9. Applicability problens also arise in
“many cases (e.g., the case shown in the |ater-described Fig. 15) in which
it is difficult to increase the distance itself in the height direction
between the noving franme 9 and the filter test device 10, because the

di stance_in the hejght direction between the noving frame 9 and the exit

sur f acediltar tosk deviced0 igrdiaposes ini amotder dwea (& (.e2pareacini whichuthd seppliid i ons
and ot her._ fact.or f the clean room 0281 I n caontrast,,i.n accordance with
t he confith tlﬁoﬁs‘g?artgﬁg 1 2 Bt iepél?tr,LﬁFﬁgP&’nW%r %lOWZle the Zeewy that Iy ge
di stance, L ' I [ ' r 9 and th It
st anC o Bk et 651 A, REVIEERANEoTBALLe o AFo0, R0 0l S 6
descri bed mboyRd HEERISEoVAE Fhinke ihesl cfRdes skidpoStdsIEHolitid e AP
noving frame 9 in an extended supported state in the novenent direction of
t he 58 rnheifrinde paet Bhi Gr BR® ofi thepeasvdl aticaniling chreheBpr @ BR) dasexd bed
above in which equipnent installed in the roomoften becomes an obstacle
to the meNanert digectioreofithd myvingfrange asaiavhed irethd loggitudinaledicgction of

reduced,,and to void t he plicability probl ens described above. At the
sane tifB° HEVHRErame, ks thes griernal ara (&t dgr ;EZ))DE’&}%GUFY?@ frepadineng of

th i i .di har.ged ih | t f f the filt .
{00201 TR BTk SRR RS o PETHBE SR of 'L he. present tnvent | on-can’
be i nmplleoEnt adhotReL a8 Rhol tHMRI GByINE FhSIEBAIDSo SHIRTRS tRch RaRE! &d

111 ? o% P-I I teclfdyr

surfaces on the side directly facting the roominterior t he

grol® Geafrenteareas | ANgA2randlthdisaeves siroeminid afdasf BELB20k fohihckéddeethedr OUp
G and a pure supplied air SAis discharged in parallel downward streans
fr om t hdistaseh drefweenr thec fidtesatest ddvace L0l and povue Erame o9 tine the dmiglhis
shown iaébgsgs. 15 and 16. The sang giog)ﬁl les to  cases in which an )

ai r - per 180 anelita suprertmoyAt she dilkarstsst davise | 1Opn Hee maving frame $oing

L0 ) OB P 08 SR e b G Rl L et
Sonmher SR ARk L0401 ko)1 1 ARSI oA 7
ar rehgefiings pRrownld hisl @se, hodRFef, R/@nEXRIVDRSdisPance must be assured in
the height direction between the moving frame 9 and the exit surfaces of the filter
group. The in-room installation height of the moving frame 9 is reduced by an
equivalent amount and the efficiency of the testing work tends to be reduced,
because the equipment installed in the room more often becomes an obstacle to
20 the movement of the moving frame 9. Applicability problems also arise in many
cases (e.g., the case shown in the later-described Fig. 15) in which it is difficult to
increase the distance itself in the height direction between the moving frame 9
and the filter test device 10, because the distance in the height direction between
the moving frame 9 and the exit surfaces of the filter group is limited due to
25  architectural conditions and other factors of the clean room.
[0028] In contrast, in accordance with the configuration of the sixth aspect, there
is no need to secure a large distance in the height direction between the moving
frame 9 and the exit surfaces of the filter group in the manner of the alternative

method described above, because the filter test device 10 is mounted on the

30 moving frame 9 in an extended supported state in the movement direction of the



whi ch the noving frame is disposed below the ceiling partition 6 by using
“the 20 |lower surface 6a of the ceiling partition 6 as the exit surface of
the filter group G On the other hand, the arrangenent shown in Fig. 15 is
an exanple in which the noving frame 9 is disposed between the filter

group Gand the ceiling partition 6 by using the discharge surfaces 4a of
the fil treevigigolrpne. asThinemekes it ppssblestohvoidethe praldemgdesgrited 2BoyeOB11

71 The seventh aspect of the present invention is a preferred enbodi nment

1[or irrp%ﬁ!éﬁt CAYRALN; pstalled,dp; the rwpp&@nﬂoewm@w%n?b%tnaleaé@ethezed

oot EbYeinpht bEinERhu R kel 9 HRER Rl BB G FaTeed g to
subst antgwakd ¥hb h@ppﬁ?ﬂ'%ﬂit?e%)%&ﬁleﬁl%. §8& B Blodd. 2k, the sﬁmﬂné namgra o

| ongi tudi nal direction o e noving 30 frane; and 9 the di stance between

t he Bovitegt fosabis cmdbd Bably bb&link & $h tH@\téﬁ@n% Bf tesupPlURBRS Al diRehl of
the noving frane is 75 nmto 250 mm [00321 In case of a clean room (a

cl ean r doomadheexitesunfaces afythe ddtdrygrosed i n manuf acturi ng phar maceuti cal s
and el etibro i ¢c_conmpopents) in which supplied air, 5 fromthe exit surfaces
of the f O%@r o GRRILEURATGTL 0/ thenPisih easherdthen Dpesent] BIvestiovanen hhe

o oup | SHRITERISY eBieafes i STRch The, HREharER §€4f%wss?%%?§$éf@{erisqﬁé&'ﬁ?q§%d
above wie e LirelF ot RN Rl AL OTIRA ERD ST TR JERRILORY (o)

t estOdevised@ aashd @xipuasabes Bﬂ\tﬁeeﬁl?c@f\tgirégb YG! hadsafRuexéespied sy ed
state (i.e., a supported state positioned in the fringe part or outside

t he cur vésthstrgednhiperaliebdoivmwtdrd stroamsefronmdihedischargd stibfacewviangf tlieane
of the curved streamine area as viewed in the lIongitudinal direction of
t he novitWprrgreme) Gaate the raeme eispdwvab oy &igs thendchnf i Boe aamsnapplieshto

N oo e N one LD LR e LI B Gat Lo 5y 1805
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15  of the filter group G, and supplied air SA is discharged in parallel downward
streams from the filter group G into the room through the ceiling partition 6, as
shown in Figs. 2 and 4.

[0030] In other words, the arrangements shown in Figs. 2 and 4 are examples in
which the moving frame is disposed below the ceiling partition 6 by using the
20  lower surface 6a of the ceiling partition 6 as the exit surface of the filter group G.
On the other hand, the arrangement shown in Fig. 15 is an example in which the
moving frame 9 is disposed between the filter group G and the ceiling partition 6
by using the discharge surfaces 4a of the filter group G as the exit surfaces of the

filter group G. »
25 [0031] [7] The seventh aspect of the present invention is a preferred embodiment
for implementing the sixth aspect of the present invention, characterized in that
the filter test device is mounted on the moving frame in a supported state
positioned to one lateral side of the moving frame at substantially the same
height as the moving frame, as viewed in the longitudinal direction of the moving

30 frame; and



group is about 0.3 to 0.6 m's, additional work for identifying the position
of the <curved streamine area around.the noving franme by obtaining precise
air velocity 20 neasurenents can be elimnated, even though the filter test
device is nounted on a noving frane in the extended supported state

descri bed above. This feature can nmake it easier to inplenment the

confi gur ati on tof diftangexbetweespeidie njaydey framejansl thefiltargtashaleyicet in shpect

of the present {gvent.i on, the di.st?nce .b,?%ween the nmoving frame and the

filter tBEYCTHED} dWertion Rk themaving Dpme it VoMo 209 M npving frame is
defi ned di.sta | vemgnt . direction.of the noving frane.

bet ween [ta E%Hr]rg\r/li !rjlggslef pg%e&lgﬁghf%g s(gggeéﬁr]’lrogé%e ngor]:l}%é P é}fp]tc%%f usgg%e I n
the novidgnhifRErinkA32H 4R uti¥Rl AR b : ' h QFhi Sl
aspect, thre1 di st%ﬁge bet vvelelnﬁtghe m%}é%grﬁgﬁglﬂgﬁg%zwﬂlgﬁ St g?%lé!cii)e%{l]ce
in the rfomanthetexii secfhcenobthe SBlet Beouw®d agifbraleblowvip dewarardyinkiallal t o
250 mm and is nore preferably 150 10 nmto 250 nm [0036] [8] The eighth
aspect oftragyes,pihesdischargeevaloaty of air pupslied fwne the @xitesurfadesrofi thel £itent i ng
the sixth aspect of the present inyentiogn, characterized in that _the

di st ancSTPHP IR EOREPGRY Bhtri@cRhBK BetiRe@h mife dui thesgnalysissdesceribgd ahqveer

5 .di d.nt idi f t I the filit t est
devi e T8 nh ‘e, E5iaidiPn F 3080 FaRE RrEH Heather EhevEaeas  pea
above, tIRpEALRIRP SichORS @i's&ha%es{fél'bl?@?%ﬁdiﬁor#s? PR HROP (UL Pe&i@ was
above-descri bed eddy currents and curve streanii'ne areas 1 n [ocations

t halOar dowed toCh@se ebsordthd]yexhé samid agesnd¥id Evgpdritbd etatdd (0. 0 PsuRfedinder
the exit surfaces of the filter group. Although the strength Ilevel differs
sl i ght | ptafigeposatidgheéd enetheefringe phet peoudsidante andededteeamlinefarehein thd t er
paral l el di spose&j{xi n.the ceiling of the clean room it was found that a
weak aiRoamaent diraeidon of the smemng yrame b the gyaved streapdine arercaprisyeatte of

ST A S T N R Lo N
air is RLARBuARYSWBS thd BixkRH3bb& unddy &HBtions in which the filter test device is
15  at substantially the same height as the moving frame.
[0033] Therefore, in accordance with the configuration of the seventh aspect,
when the discharge velocity of air supplied from the exit surfaces of the filter
group 1s about 0.3 to 0.6 m/s, additional work for identifying the position of the
curved streamline area around the moving frame by obtaining precise air velocity
20  measurements can be eliminated, even though the filter test device is mounted on
a moving frame in the extended supported state described above. This feature
can make it easier to implement the configuration of the sixth aspect.
[0034] In implementing the sixth aspect of the present invention, the distance
between the moving frame and the filter test device in the movement direction of
25 the moving frame is defined as the distance in the movement direction of the
moving frame between the moving frame and the side surface of the filter test
device in the moving frame.
[0035] In implementing the configuration of the sixth aspect, the distance
between the moving frame and the filter test device in the movement direction of

30 the moving frame is preferably 100 mm to 250 mm, and is more preferably 150
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[ 0038] As described above, in a clean roomin which supplied air is
‘uniformy blown downward fromthe exit surfaces of the filter group into
the roomin parallel streans, the discharge velocity of air supplied from
the exit surfaces of 20 the filter group is comonly set to about 0.3 to
0.6 nm's, but in the case of such air discharge velocity conditions, the
above- daB8t t03a0 Wk air di sturbances below the exit surfaces of the

filter observed in a xi mum r ange of about 0 bel ow t he
exi t suﬁbﬁggls\’@ ﬁ'#*ﬁeelg th éﬁpg‘%toqﬁle[m@pt RV eIdinny s pre ra@emde@emt h
t he confd gu i t i h_asp and 25.hased on,the results of the
anal yor SRR ABnRhe (E SIATh R ARRR the3HCsetrin R on Tubtiuir SR 18,5801 on
whi | e aupiedi; e i | FH i ESCHH

These di st urlg%nﬁcdggmaﬁﬁeeeg%leg%;tody?%glﬁ E%@%%gyf) r@r%ﬁf)sel?zac(eig. e., ebﬁ%pg?ﬁ%r S
and bei |disgogedrin theoogilinigesbtieveleafianeid hullithe fiker exdtt dswed ac @60 Ghnd be
filter group. The inprovenent is possible because the distance between the
exit 30 mord.aces of the filter group and the filter test device is 100 nm
or nore din ,z]heI 11 height direction, The desired object of the present

i nvent i JR08%Eh Ipeacsordanasr withethe analysis dasgrikaseabove. thare ase moastongir
results are thereby stably.obtained in,the  testi f suppljied air

di schar éﬁ%tufrﬁgmsq%gn SXMPALPPL WY g}f‘e @P8V?'#F@ib“g‘f§d§.y ‘{"G"g 2 cvrgedii nt h

aspect QkrdR1iRE SFEN F;llll WEMIR Y HaR BrePFdd g:%%gedt(? W%gk{femrﬁac%sf the filter

i npl enenting the sixth aspect o theepre I nvention, characterized in
thalOa grbapeensic antedathiengki€ At itel Yofi thedfiRPPEREup N AoueBMHAL{rEngth
positioned at the ends of the noving frame in the novenment direction for
accomodendlndiffeme slightiyndué rtandifferancasvanthe pgerfaniang dndmatqrosdi 6f ohe
corresponding to the exit  surfaces of the filter group. 10 [0041] In other
wor ds, wHEsT pH@llel disposeddn thewgedling of theslean pevmhy wayfornd thata weak he

extended.s P orted state esciri bed above, an aJea E at cannot fg %} sted is
or oducedT AIATRMGENS JORsEaRtly Sepseh TG to BemBbots(the desgnotithecflteys

q ; e ) . Co ¢ " wal e
oo ea nd>the, ABopetbBamAd dofind | fullitidn O tnaaiShe) MontRARNE U (dif

cann®t Rarfievedl thhBlted Brblis fFoM iwilich aBlied dIPYEBIdWh BoRawdrian Riaxklat
to one of the roomwalls

streams.

[0038] As described above, in a clean room in which supplied air is uniformly
blown downward from the exit surfaces of the filter group into the room in
parallel streams, the discharge velocity of air supplied from the exit surfaces of
20  the filter group is commonly set to about 0.3 to 0.6 m/s, but in the case of such air
discharge velocity conditions, the above-described weak air disturbances below
the exit surfaces of the filter group were observed in a maximum range of about
80 fnm below the exit surfaces of the filter group.
[0039] In contrast, in accordance with the configuration of the eighth aspect and
25 based on the results of the analysis described above, the filter test device can
adequately function while avoiding the effect of weak air disturbances as
described above. These disturbances are due to the presence of members (i.e.,
the filters and ceiling partition) themselves constituting the exit surfaces of the
filter group. The improvement is possible because the distance between the exit

30  surfaces of the filter group and the filter test device is 100 mm or more in the
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positioned on the side opposite fromthe filter test device as viewed in
“the longitudinal direction of the noving franme. In such a configuration,
the technique in which the filter test device is essentially nmounted on
the noving frane in an extended supported state can still be adopted by
provi ding a 20 frame-accomodating concavity, and non-testable areas can be
el i ni natleighhdiregfdenyr alle desired ebiect of theyprapenbinversibn rcarhdet even ngouvd

2o df n RHEnEh TR Gl AU E e PR A Baralio= Bl SR AP Hhoa,
' g | ) |.bed ab
cor respandiing of SuFFRed " Ask el R B e QUARE O AEXITRGR 2

provi de [g0ho] ST THRShindR\YpBctbt TheDreYalt AREaLBHRC]! 4 ‘fo'i‘éferﬁeﬁi‘ E%nib%aiIBQﬁt
testing supplied air discharged fromthe exit surfaces of the tilter

group. [fopddblethentiny ithg sixthrmpest eltiterpredeat ihvientiohe chi@iteedgabimEdatd ng.
concavity when the clean roomis in normal service, whereby disturbances in
the 30 faametdosemanepading comeahatiess disposéddrsthef radme walls posigiomed atuthd o

the presence pof a 12 poving frane can be prevented in conparison with
| eavi ng eﬁ’ﬁé ﬂg&hﬁ JuPYHIe fragne 3as Ble Jrevrepnt Kareghions fornacempedatiagethef

room purify. due to air _disturhances n thereby. be prevented, .a t he
L evel Poradi ettt Pelmefeiehs J8 S End Wb o oo o BRERERE S e S
nor mal  S@E¥RE of Phd ARE3LrJis Moving frame is accommodated in the

frame-accommodating concavity described above by extending [the noving

frab@] flooa1la InostiHelr oRord)rwhsROMS filkel OtebhaleRide! iSWidatied O thBembivider
group. Therefore, roomcleanup follow ng conpletion of filter testing,

pr epar atframe ihothe extendgd srppostdiestataditistiibadl abuvek anamrdaetloinsintert did y
reduced in conparison wth _adopting a node_10 in which the noving franme is

di snounttedtednisnpradeiced aanwhaehinthg fildendessi dewge imnmbrbmpogi@pneégiirwtmq
201, Toe R S3ReE el D%, PSSRl IXOOL L0 S Ao elers ed crbodient
i:(r)]nf:g\a/lit tv&g/l?i g;e{ 8t TRE DAL | SipPoiRASE ol AFdtdRed Eals ATHAES WRAR Wikn
15 the moving frame is moved to a position proximate to one of the room walls
positioned on the side opposite from the filter test device as viewed in the
longitudinal direction of the moving frame. In such a configuration, the
technique in which the filter test device is essentially mounted on the moving
frame in an extended supported state can still be adopted by providing a
20  frame-accommodating concavity, and non-testable areas can be eliminated and
accurate test results stably obtained in the testing of supplied air discharged from
the exit surfaces of the filter group while avoiding the effect of the curved
streamline area and eddy current area, even in areas (areas close to one of the
room walls described above) corresponding to the non-testable areas. This
25 makes it possible to provide a filter test device with an even more excellent
function for testing supplied air discharged from the exit surfaces of the filter
group.
[0042] The moving frame is accommodated in the frame-accommodating

concavity when the clean room is in normal service, whereby disturbances in the

30  air discharged from the exit surfaces of the filter group due to the presence of a
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15 noving the noving frame. [0045] Wth this configuration, the supplied
“air discharged fromthe exit surfaces of the filter group can be prevented
from bei ng disturbed due to the presence of the drive nmechani sm when the
filters are tested and when the clean roomis in normal service, in the
same manner as the third aspect of the present invention. 20 A reduction in
t he pur imgvingvlanuf cahde poevahiedtin dimparisencethi leaving dhe rhovimgefimme
thereby(f)e nore efficiently prevented when the_ clean roomis in normal
servi ce.d1SpPSeAREEVeen | the HEARBSt Hreadusednlayed oo repey wrusaivc el ot Bar aj r

fl 4o dur i fil ' i gh. precj.si testi
canbe. CUTTrRRGHT ST Baissbb I prersBted o PR 2850 o i 8" Bl Fook
i nventi QRyits RetrBERWEEL tggﬁ&mqgﬁﬁggﬁfag%e Jpl enmenting the ninth aspect

of the present i1nvention, characterize urther conprising an

opendbl d0o43lsalee @mOVRIg f RanfOVR! | ftdonoddtedl HAMhAC FRAmBdRbbMth SRRERYI t Y.
[0047] Wth this configuration, air flow disturbances due to the presence a
concavi tegncavithdesailiedcalroviedbypexbeadinegl [thaanovingtfhampl esdhaa ofa dysbition t he
30 concavity, in the sane manner as when a cover is used for the guide
concavi cgriespendingeta the exitaspdacesopl the filkessgnompi nidherelone, mens

Uge
The. pur REUOBIE HORRIGHEBaRT S oByS RS K GHEDRAPTR gir oGS AREn APE
clean roomidiSn ANy BA BB ba %Pé%#%aa%&ﬁ%@ucg&ﬂ C a Yg%%fprfﬂhafcfﬁ%%%ngo % éﬁgfe

present 1nvention i's a pre en or 1 ementrn ninth
aspest @h WiRhHRSABVisahld RNdiselANAEE SFhafehd BldaRdloont Retd bb tRhcddeit
device is supported/ mounted on the noving frane to be offset to'the side
opposi t mokmahstivdcd.r ame- accommodati ng concavity froma wi dth center of the
moving frame in the nmovenment direction of the noving frame. [0049] Wth
this corﬁ@@‘g‘ﬁr a10]oRhe temthoasrecs ofithetpresenthinvenviomsista pasfgerest embediment

novi ng f.rame on the side opposite fromthe frame-accompdating concavity,
and t h&Meigplementing itﬁe \Hﬁﬁe‘gha§%tr?§\ﬁg]ﬁd>r??%fﬁ’§ﬁﬁ’8@ rRdacterized gt ihatbon

wh j.d .of ;4 h i f i h di 9| f
the. movindri¥eabeRRAIEE 12, dishEs P hilfe; HRY Bl i uR R R e A0 B
opprsi t endviABthBenoving frame.

[0045] With this configuration, the supplied air discharged from the exit surfaces
of the filter group can be prevented from being disturbed due to the presence of
the drive mechanism when the filters are tested and when the clean room is in
normal service, in the same manner as the third aspect of the present invention.
20 A reduction in the purity level of the room due to disturbances in the air flow can
thereby be more efficiently prevented when the clean room is in normal service.
A reduction in the test precision due to disturbances in the air flow can be
prevented during filter testing, and high precision testing can be carried out.
[0046] [11] The eleventh aspect of the present invention is a preferred
25 embodiment for implementing the ninth aspect of the present invention,
characterized by further comprising an openable/closable cover for covering up
the frame-accommodating concavity.
[0047] With this configuration, air flow disturbances due to the presence a
concavity in the wall can be prevented, as can the presence of dust in the

30  concavity, in the same manner as when a cover is used for the guide concavity in
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frame- accommodati ng concavity side, which is one of the two edge areas of
the 15 exit surfaces of the filter group. Even in such cases, a range that
i ncludes the edge area opposite fromthe frame-accomopdati ng concavity
side, which is one of the two edge areas of the exit surfaces of the
filter group, can be assured as the novenent range of the filter test

devi ce phedauveth bspedieofthecmesentbinvangioroviByis damabe achievetlHey elbgmgtlsa can
al so be suitahly tested by nounting the filter test 20 device to one side
of the FBYSHE erraﬁgeiﬁe%rh@ﬂ@nwn deasalpearvigeov d hel ppsidy ofnhe room can

frame { GUBRS D kP ERA IR aeRex B RER AP i hinians Hafabiagine. T
d i : .iLne
opposi £ QR um TR F Srelfe oA e (hpERAR SVBhLT T MR ERARARRER, |

two 25 dogeémpleaasntihgtthe Extl aspédtaFaneqfrebbst fiveniongcRictEARed RERERY be
assured as the novenent range of the filter test device produced by the

movenenttheffiltdretesbdevige i§ sapportadindlneteddgetlr amvien franso tdbe sifisttibd yhe
tested by adopting,a structure in which the filter test device is nounted
on the #H4 ARPIsiEEoBHtheErazejacesspmelatingfeopeayite from mewidtboranserof tae
concavity si d(af I n t.hechmanner descri bed a? ve. 30 épOSl [13] The thirteenth
aspect GFOVHE THUERIIP TORHARORT Srection af Ehe MPVIngliaffodi nent f or

I mpl emeng Sipé : presen;. - i racter| in
that - supeorBePERSiHE LABRRELOE, WEPLeaTRhil 34 Ths AlyonElP ANLE (Bl

suppor t egovihatfeadk dhehd Eideeddpﬂ(ﬁ&te fHeM G frantd8cdbRYhbdafihd T@nPa e ehen
ext ended supported state, and a retracted supported state I'n which'the

filter thete raleasasein whidsithe anedngdasmie ¢amrddtemowitt@ focationtwherd thd he
extended supported state in the noving direction of the noving frane.
[0052] Wadhh cemrterjaftthe mewingdsemesin thenmovenwns slirassionoef the mouing franeen

ext ended supported state, an area that cangot e tested is prod&ced in
whi ch t b PE@&P@P t 88t 8Fe0c SOBEEFRORAhO p b8P t PBRR d 2883 cPPYFIi gEPM hihe

B
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edge area opposite from the frame-accommodating concavity side, which is one of
the two edge areas of the exit surfaces of the filter group, can be assured as the
movement range of the filter test device produced by the movement of the moving
frame, and the edge area can also be suitably tested by mounting the filter test
20  device to one side of the moving frame in the manner described above.
[0050] The frame-accommodating concavity is used to allow all or a part of the
moving frame to enter into the frame-accommodating concavity by using the
extended movement described above. A range that includes the edge area
opposite from the frame-accommodating concavity side, which is one of the two
25 edge areas of the exit surfaces of the filter group, can thereby be assured as the
movement range of the filter test device produced by the movement of the moving
frame, and the edge area can also be suitably tested by adopting a structure in
which the filter test device is mounted on the moving frame on the side opposite

from the frame-accommodating concavity side in the manner described above.

30 [0051] [18] The thirteenth aspect of the present invention is a preferred
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fromthe filter test device as viewed in the longitudinal direction of the
"nmoving frame. In accordance with the configuration of the thirteenth
aspect, on the 15 other hand, the filter test device is brought close to
the noving frame by switching froman extended supported state to a
retracted supported state by using supported state sw tching neans.

Ther ef or@dnbediment| tfor imeplenernting siath baspaght of nthe chresenpriowiention, t o a

iti by. f th [ls. [.0053] I ddi ti to th ted
ot b AT aLizpR dRothal Sy opFodnalede SV HNAL RER R BT g Ryt BETEORHEY
f i i t endi the f i n,th t
e e e S
from t hexkbhd& siFsdrté@tHR, a8d\d Fé’t?gct]'ceﬂtsr@%%rﬂe‘an&g%éjﬁi w&fﬂ the it teQf the

noving frame. As a result, formation o curved streanline areas and

eddyScurdestidesiscpasitioned insanei el thadndiagifirhinertHaesin 2he devditk dgsHdrbed
retracted supported state can be prevented frombeing affected by curved
st r eanl istatesimetde movingidiyeetion efithe mPiing franmchi eved by acconmodating the
nmovi ng fr i.p. the fr -accommpdating concavity when the filter test

devi ce i[QSgﬁngh?niFhfb s destr deviret 18 mBouned on fhe fmamng framei it fithg t o

t t ed t tate. 30 [0Q54] | t lim t th .
non- t eoranatelf BB GlaTbPiiE i gube Bt crBrat BF cestea T nEodfiedoin Bhicththe
curved shfgapd e 3L 238nA0E b A GRS e R Nnhor aht Q{ézlin% %rggfa%g opdipg to

such non-testable areas are to be tested, It IS possiblet opt ~anot her

met hOd iviicinktyCbf bhe &byhéGobmammliss(acCanMReat efto WHifle a filter test device
frame- acconmodati ng concavity, whereby the filter test device can be

br ought sBppbuted inm strptdied ssatesdnmrtdde/ muved) whilenttheahotime fratdesiswhovel t he
filter test device remmins in an extended supported state, In_such a case,
however 0t BOSIEIORNPTQXIMEHS ite pne) olethe ropm gualby @esitiomeden ¢heside ppposite t he

[t e miSoR R IE Fefts Rovior abguowaildry i GGtHLBE. SaBHon s Boviie
restrictg.ofe! NI &38y nc%o@%}{ lﬂﬁ% 'c@gﬁguggﬁgﬂ. ?flﬁne{ %B{Pteglgs%S%péc@, SaNfEast
I'C ed sta ching means

wWth a structure In suppor € SW
15 other hand, the filter test device is brought close to the moving frame by

switching from an extended supported state to a retracted supported state by
using supported state switching means. Therefore, the filter test device can be
brought into close proximity to a position nearby one of the room walls.
[0053] In addition to the supported state switching means, a
20 frame-accommodating concavity may be formed for accommodating the moving
frame by extending the frame in the movement direction in the room toward the
room wall positioned on the side opposite from the filter test device as viewed in
the longitudinal direction of the moving frame. As a result, formation of the
curved streamline areas and eddy currents can be eliminated and the filter test
25 device when in a retracted supported state can be prevented from being affected
by curved streamline areas and eddy currents. This is achieved by
accommodating the moving frame in the frame-accommodating concavity when
the filter test device is brought into close proximity to the moving frame by
switching to a retracted supported state.

30 [0054] In order to eliminate the non-testable areas described above and to avoid
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and a frame-accommodati ng concavity are provided, the filter test device
can be brought close to a position extrenely proximal to one of the room
wal I|'s by accomopdating the noving frame in the franme-accomodating
concavity and 15 bringing the filter test device close to the noving frane

by switching to a_ retracted supported state. In conparison with the
above- ddber pHeet of Hbe awrvedd streahdine prasi anchsidely ofirtemgs when locations

e S T R B T Sy E

t | d, | ] |icabilit 0. ' d.
cons ke B 30808 H5EL LN PPBLAREOLL LSO S
embodi MERimbAcch MR ATRMS Rentdaty WhERIR PhaFRGT t&t &é\ﬁc@rcﬁﬁeﬂé HrougRnt ! on,

characterized in that: a supporting device, acting as the supporte tate

swi t Bhi rfogeetns podfticr egtreatkly pragirhal exbeekle wAmB Whelenthd fillef tédteddwcd he
side opposite fromthe room wall provided with a frane-accommodating

concavi trgnfagns decanmrdanded supportedystegef r mssuoh e@xtesadihowetvhy theadepth om a
position.corresponding to the exit, surfaces of the filter group as vi ewed
in the IBRETSIN he- dthecdeeBRest afhtharopnagvity} afethe, fzamesncepmmodatingt
can extend and contract between a stre ed state.in 30 ich the filter
oot “devPoetiEy 58 Bavamedh “Daflid 86 108 apdviian g grtrtafit abnda deaul

i N whi chatde ahl t%?%g}&ﬁicegﬁvé&%ide??bfé fostAk i@ﬁtil’?q%ﬁﬂggﬂz&?&rﬁétﬁ%%é.cm the
supporting device has a structure tor swtching the supporting device from
t hel@trebeled state to the contracted state by noving the noving frane
toward a contacted wall in a state in which, by extending the frane froma
5 posi t il0MSTHolnemmoratitnyitio a keruekirte sumflicesuppotted §tiaké ewitphing medner

t he di stal egﬁ of the supporting device is brought into contact with the

r oom wal3nd: # drame-acsomaaodading genaavatyr asmpuerided, the flter iesthdavice can be

f - nmpdat i ' f dat i h ' f . 0571
| accolBANER A ihe FoRH e FotrerSTRCPTORAB LNy NPT dl1e Teo Vel bio
tovward GAg,HhaRaRd tRPPASYLE 0m tihetkd %Pﬂ@léccbfﬁrﬂ\&is&ﬂlé r}:(?Sncavity and

15 bringing the filter test device close to the moving frame by switching to a

retracted supported state. In comparison with the above-described other method,
the depth dimension of the frame-accommodating concavity in the movement
direction of the moving frame can be reduced, the restriction conditions in terms
of clean room construction can be eased, and excellent applicability can be
20  achieved.
[0056] [14] The fourteenth aspect of the present invention is a preferred
embodiment for implementing the thirteenth aspect of the present invention,
characterized in that:
a supporting device, acting as the supported state switching means
25  oriented so as to extend from the moving frame to the side opposite from the room
wall provided with a frame-accommodating concavity for accommodating the
moving frame by extending the frame from a position corresponding to the exit
surfaces of the filter group as viewed in the longitudinal direction of the moving
frame, has a structure that can extend and contract between a stretched state in

30  which the filter test device is in an extended supported state, and a contracted
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frame accommodating concavity is forned, the distal end of the supporting
~device nakes contact with the opposing wall, and the supporting device is
switched from a stretched state to a contracted state, whereby the filter
test device can be switched froman extended supported state to a
retracted supported state. 15 Therefore, the switch between an extended
suppor t edatstiat whiohdthe filser test dgviceuppo st redrated eupportbé séawi hydcarri ed out
i n conparison ﬂ/ith a case jn which the sup orti,ngh_devi ce switchi ;g? means
i s a structur &1 SURRPERDE Klevice| has arsbryctyes foreswiching thenerprarbimeadevice

d d d ted stat h i th
cuppor ¢ THOTGOH sl Shafuth F5° cRBHERS RPN PE PaBinnrlie AT RRpROR ng
devi ce tth%Y‘ﬁté;Qohgz%&?ﬁ%&ﬂaﬁf edsahat & V&hﬁ%ﬁ&%l &ﬂeﬁﬁhﬁ*@ﬂ&'ﬂgmtehﬁ'oghiang

fourteenth aspect e present 1 nvention, t opera n for swt

the $il peeiticsttodeyparlihs @0 the it a@ifgebsSeihRr filRer St dffer B2 @xtANdRY
supported state can be carried out by adopting an operation node in which

t he suppbrithenguppeitong idevics i< hadupht mabuaontger atiflorther roona wallt tleatt &d 25
state to a stretched state, an operation node in which the supportin

devi ce 0®Posiip deqra dheyrogmyegl presdded mibh & framempecosympdatingoncayisy g@r a
stretched state,  Or variety of other operation nodes. [00591 In order to
switch taﬁgoqlqu%é@lithge@}e BV AP Ym an ext ended supported state to a

retract egosHPRRT e .t ghi e r i u ti Vi ce
30 bet WZE n§§ st rée(fcgﬁ%%t g{?ﬁéh 25#8 %%g%tnﬁgc?%%%t gtgéezrgé)\%n%sﬁ‘%%{ses f%lq%&?ec‘)i
consd dettowaid rEBehOfhond WRAIEH cppdeHbCafrssh aghdlat@hm SwHIEdih O wMichChiide
supporting device to a stretchéd state and a contracted state. In this
case, hdmeueracctrneaipeivg corgavitpdbdoimedl f thre disealdadi chtledswaaidreingrddvide
switching to either state is nade nore conplicated. In contrast, in
accor daneakesi eantaefewithutheeemmasing pedh andridespwpartiog dvisscisawischedofromhe
dedi cated actyat,or, can be sinplified in cqonmparison wth the _other t hod
descri bé‘dséﬁ%) de§tatevitea aorgtga?t@ét %‘iﬂ‘t%’cf‘aﬁﬂf% y jtge HHQr ftget daidecFmPe he
supporti i beca i on rformed by the dedicate
act uat olrsaf?tsc(ﬂg%:{h?@\% %y&?ﬁg%’-g?@ %\%)e}%o%%%(ggstgﬁee tguspg?#ﬁ%%dgypggrttea ﬁéjate'
st red chauhe$bEE: the switch between an extended supported state and a retracted
supported state can be easily carried out in comparison with a case in which the
supporting device switching means is a structure in which the filter test device is
switched from an extended supported state to a retracted supported state by
exchanging the supporting device or by manually operating the retractable
20  supporting device to switch to a contracted state.
[0058] In implementing the fourteenth aspect of the present invention, the
operation for switching the filter test device from a retracted supported state to
an extended supported state can be carried out by adopting an operation mode in
which the supporting device is switched by manual operation from a contracted
25 state to a stretched state, an operation mode in which the supporting device is
switched by a dedicated actuator from a contracted state to a stretched state, or a
variety of other operation modes.
[0059] In order to switch the filter test device from an extended supported state

to a retracted supported state by switching the contractible supporting device

30 between a stretched state and a contracted state, it is possible to consider a
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10 [0060] [15] The fifteenth aspect of the present invention is a preferred
enbodi nent for inplenenting the sixth aspect of the present invention,
characterized by further conprising a cabl e-shaped conponent hol di ng
mechani sm for hol ding a cabl e-shaped conponent that extends fromthe filter
test device along the noving frame while allowing the filter test device

t o nove rmethotbin w%lalh' anetivatéd anbdatoy i neebto pOGh]theisuppbhiisg device to a
configuration, cable-shaped conmponents can be efficiently prevented from
becom ngt 8 Bate gadpAesrntraded| stage nlr Hbis saae.ahaweven citiee PPeRRtIRE h

k, i ' i t ' he, filter .t est ice i tate in which
the cabiBE AR B b e el itio ob Stk ing F e s cfofhe i Dt brar, ©
20 dangl.,Beh1; 2 .S ti '

s od (o LI St B2 Bofd b RPN B eciten Bl HHEBRBM A0
r equbr ednéchanisabfo-1Headedicated Reneidr ENRbeediheildted 10T pRr{doht RItH g8t

devi ce. Excessive bending of the tube can be prevented and i npedinents to
| eak testheny mathdd despabeddalaive 25ehr ahepomt deditaeed byctaxtmes $¢ viesdae ol ng
can be prevented by holding this tube aligned with the noving frame using
t he cabls@itiiupsdthonpenrartingoldevige, heesiwai she Tneration j pryfamedeby i ther s

f th | ean .room can therehy be. nore nmoot h carried out,. 063] [ 16]
'(I)'he s?xg‘\a@gﬁ‘f&’ﬁe‘gsaﬁ@d?to(ﬁlst% %Y%Cgé’ﬁ’t merG nFWbtﬁL{%g &Lﬁr%ﬁp@f’rﬁag [ l‘ée]rrﬁ%cﬁ ment

for inpl ' e sixth aspect of the present invention, 18
char act Sﬁ%%é(ggt E’rther conprising a cabl e-shaped conponent hol di ng

mechani $00é0lr [1s] Ak Afteamiie- $HaREdof OIRONGREe SRR RE VSN phbR ARy NG
frame and the roomwall along the roomwall” while allow ng the noving frane
to novemlnditRed] fomn iagdomdaning wikeh dikils axpetct gof atheomrekéntt haveation,
manner as the fifteenth aspect of the present invention, cable-shaped
conponegharactariged efyi cluathey compyisimed of r cablbwbopedg wapshtendn kajdingrent

installed in the yo nd interferi with work, in cqnparison with novin
![EZ ?mvief‘%egcbfa,né% f{)ﬁ%glcgpgtaecq e-shape %omponent that extends from the ﬁ\i\’ger test J

device along the moving frame while allowing the filter test device to move in
15  relation to the moving frame.
[0061] With this configuration, cable-shaped components can be efficiently
prevented from becoming caught on equipment installed in the room and
interfering with work, in comparison with moving the filter test device in a state
in which the cable-shaped components extended from the filter test device are left
20 dangling.
[0062] In the case of leak testing, a tube for transporting sampled air that has
been sucked/captured by the filter test device is required as a cable-shaped
component that extends from the filter test device. Excessive bending of the
tube can be prevented and impediments to leak testing due to impaired air
25  transport caused by excessive bending can be prevented by holding this tube
aligned with the moving frame using the cable-shaped component holding
mechanism. The testing of the filters of the clean room can thereby be more
smoothly carried out.
[0063] [16] The sixteenth aspect of the present invention is a preferred

30 embodiment for implementing the sixth aspect of the present invention,
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whi ch the cabl e-shaped conponents extended between the noving frame and the
10 roomwall are left dangling. In the case of |eak testing, situations can
be prevented in which the tube as a cabl e-shaped conponent is excessively

bent and the leak test is adversely affected by inpaired air transport, or
the like. The testing of the filters of the clean roomcan thereby be nore
snoot hl gheaacterdeduthy fwobst [camprikieg seventlderthapad pevmminente loldbent

invention iis a preferred 15 eppodj menf for inplenmenting the sixth aspect of
the pr eé%?ﬁh%m%r@ir?hﬂﬁl%a&aﬁeégh% svnpen?%px@@ﬁﬁflﬂgthgenél@umeaﬁ&
struct uree havi a gui de nral rqvided to.fhe.roomwall spannegd b he
novi ng fff i @glgte}%& ]&r%n iwlfﬁié)'%o@’fnxéoﬁp i @Lgﬁﬁl{?nﬁﬁw?ﬁetmg?{&g &P&#e?o and
bear theg,gyp ends of the noving frame in the longitudinal direction in 20

t he noving device for noving along the guide rail under the guidance of the

gui d&@ rMed64] ancicasrdachaptwibly thiRcvafighihHbAVired SmaimdLastadflRe Bftebligh t WO
ends of the noving frane in the longitudinal direction for allow ng the

movi ng faspeet afidtheheresanti myvedding ecdlderaimapedetahpurents eanhbet éfficiantlyt he
| ongi tudi nal direction of the 25 poving frane, or allow ng the noving frane
and t he PFBVEHEdd&ipme ebeewmiggacaught) en | eanipsmandc ingeHed . 19 odws o ndi s

configuratien, sli.ppage,due to novenent, and rotation of fhe noving franme
and t he PEEPERIPE UK. L pampOTSDE TR HOTEr LeROE DR LBt ) e
adaptin i i i I . ihg 30
frame and eRans GREHEh oRaEolsRRRRALE RENEL LA R R DB
19 BOOYBomiD WEIIE Rire Ofeft RRNEDVISNT T 3HE daRdess ek adbdABCAiRhitione San ds
rails can be maintained. I'n view of these points, a filter test device

t hat hagprexasktantwhithridlei tubeyasan dablengh s edacorh poesrte s exoessdvallthantechd

[ 0067] %18] The ei ghteenth_aspect of the present invention is a _preferred
5 enbodithedeak dest mprdreraelngticted bxtimpaiped tain ftrangpopt,eere bhe ilikeentThe,

(62?'[ ?E ;[ érsitétggg Bgéé;ﬁ{gtg{]%% él%fraﬁqraz{u?r&g‘pdﬁb\dt Ea%e%]yagfla Er}noezlrlers_ c?ortg?yagallr%iecde clnlug no

[0065] [17] The seventeenth aspect of the present invention is a Vpreferred

15 embodiment for implementing the sixth aspect of the present invention,
characterized by further comprising:

a guidance structure having a guide rail provided to the room walls
spanned by the moving frame to extend in the movement direction of the moving
frame, and bear the two ends of the moving frame in the longitudinal direction in

20  the moving device for moving along the guide rail under the guidance of the guide
rail; and

an adapting mechanism provided on at least ohe of the two ends of the
moving frame in the longitudinal direction for allowing the moving frame and the
moving device to move relative to each other in the longitudinal direction of the

25 moving frame, or allowing the moving frame and the moving device to rotate
relative to each other.
[0066] With this configuration, slippage due to movement and rotation of the
moving frame and the moving device in relation to each other can be absorbed by
the adapting mechanism even if some slippage is generated between the moving

30 frame and the guide rails due to aging, earthquakes, and other factors, and
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provided to the ceiling of the clean room for suppliying air discharged
fromthe filter group dowmward into a clean roomin parallel streans
through the ceiling } 10 partition; wherein the | ower surface of the
ceiling partition is used as the exit surface of the filter group so that
the noving frame is disposed below the ceiling partition. [0068] In other
wor ds, ismegbongeementof bhe meovehgramatundespbetguitancarof/ thegguids faibnearand

filter test devi.ce are nmpvably operated bel Qqw the ceiling partition to

t est (e.%@ maigtaiged. v aéwy()fy thesesRAipES. e filfqr m%cffw@eegh% sisterselent i ng
partiti t . l.ied . air dischar Jfroqmthe filters can be tested
(e.qg., @rapgg&sa}&%}%@gv%%ﬁlvg%%%?ea(farrhge gﬁgalﬁ‘ﬁgi ng frane and the filter
test devpge7] 114] Stid &ibRtdMpkRN tagh el hi g harit G een
rermvedf{ Thi]sqar]r angerrel%t tég?l:tgv\gsl%%g ggoﬁ%ezj?%%gﬁf ﬁ}rll{é(%}?%(%?t% tge%?ﬁ{;é? ee(f

i nprdvedmhdiofnt[ I& ihslemioigimentte asirgct agfect hef PEIRS Gitlesky Eitive@fiohs a
preferred enbodinent for inplenmenting the sixth aspect of the present

i nvent i charagtheized byrfurgwrippniprisingt conpri sing: a supplied air chanber
that supplies air to the clean roomthrough the 25 filter group and is

di sposed on t Redotaghakle airmerareapheceilinggpariitingp disposedt felomaastiliter sryn ng

fil | K. i ,.th.th i t hr. h duct
ool yi MO (. BOTET o b b P BB T s oA i Y s
for suckjpg/ UEbREwakl ihtQD Abhn 488k id ?ﬁ?ﬁl’l&g%r%’%\xlx}s?grgg %tﬁé'rc':aﬁ gof

the filter grou y using a downstream suction neasuri
t hel@anowatrtiefonpowder particles in the captured air; 20 wherein the mxing
means i ncl udes: production nmeans for receiving a supply of production gas
fromfirst ai whexapplthenears amdapr eduthiengeiling pavidtioni is ased atse thié spdt sed
in the production gas; 5 diluting nmeans in which the powder outputted
t oget heSufijach offthe fHiergraurose gaat theomovies frarae ds disposedbelaws theicading o
and diIutegl with a diluting
partition.
[0068] In other words, in accordance with the eighteenth aspect, the moving
15 frame and filter test device are movably operated below the ceiling partition to
test (e.g., for air velocity) the supplied air discharged from the ceiling partition,
and the supplied air discharged from the filters can be tested (e.g., for leaks) by
movably operating the moving frame and the filter test device in a state in which
the detachable ceiling partition has been removed. This arrangement allows the
20  testing function to be further improved.
[0069] [19] The nineteenth aspect of the present invention is a preferred
embodiment for implementing the sixth aspect of the present invention,
characterized by further comprising:
a supplied air chamber that supplies air to the clean room through the
25 filter group and is disposed on the reverse side of the filter group;
mixing means for mixing filter leak testing powder with the air that passes
through a duct for supplying air to the supplied air chamber; and
downstream measurement means for sucking/capturing air from all test

locations on the exit surfaces of the filter group by using a downstream suction

30  device, and measuring the amount of powder particles in the captured air;

20



gas supplied fromsecond air supply neans; and di spersion neans for

~di spersing the powder outputted together with the production gas, and the
diluting gas fromthe diluting means in the air passing 10 through the
supplied air duct. [0070] Wth this configuration, diffusion of the powder
to be mxed in the air that passes through the supplied air duct after

di sper si oWwheapinbhef maxingtmeans byclddésiti ng the powder with the diluting gas
of in the diluting neans. The dilution is perfornmed npre efficiently than
in a conventi G¥AAUGHIMmMeaRs foF YaceBANE e SuBP erfePrrdusiloposRie from gk air

producti_on ans is rely allowed to f]ow unchanged into the supplied air
ot PR 205 e ol ARt RoRAet S acs epRisvered o, LAY 2UPERetien o

t he pom%%rss concentration in the supplied air chanber, and the powder
concentration inside the supplied air chanber can be nmade uniformwth

hi ghSef fi ci enciylutdty [#Q@445 TeSWwhesH Oflfe Upswddr VAlthabield ttygéthel hevifloWEed
concentration in the supplied air chanber can thereby be prevented when
the fil tpepduchien ges tfemn fthe predkstion meadnsdsgoinedtts, arad dilused wikted/dibhyting ed
fromthe downstream suction device fromall test |ocations of the exit
sur f acegassuppbetlilremasegordipiy sPRmME ne¢anm andom and the anmount of powder

el ng douns: 1 EAHRSRLAREROR AR T 2OVASE (RARGTEH (ORETEh Wik Tk
usi 1 _ fiiethegpnaes foetha vy !
convent ERaTc At &g, oAd FRCONARE B foof| B ut e ARAL AR N heteing

by vari abrbiudlytif sipiiapdaIuctconcentration in the supplied air chamber in
a conventional apparatus, the 30 powder is allowed to diffuse under

nat ur al [@oTeli Wishghisncdrfegimapiohi diffesion off shdpowd2# tabd mixedsnsthemimykat wai t
until the powder concentration in the supplied air chanber becones
uni f or mpagpescthroughithe supptiedsiirl dnabaitendispersion canrbe factitatethbr diluting he

R I R RN e
wai ting ptewg?m%ﬁn RS’ %?ﬁ!&ggtlyﬂeﬁaﬁ it ian%o%fvteh&ioﬁgfyap%caryc&st %h IWenalléht fisd I ng

15 generating powder in the production means is merely allowed to flow unchanged
into the supplied air duct. Facilitating the diffusion in this manner prevents
variability in the powder concentration in the supplied air chamber, and the
powder concentration inside the supplied air chamber can be made uniform with
high efficiency.

20  [0071] Test errors due to variability of the powder concentration in the supplied
air chamber can thereby be prevented when the filters are tested for leaks. In
these tests, air is sucked/captured from the downstream suction device from all
test locations of the exit surfaces of the filter group in the clean room, and the
amount of powder particles (amount of powder leaked) in the captured air is

25 measured using downstream measurement means. The test accuracy of the
filter leak test can thereby be increased more efficiently in comparison with a
conventional apparatus.

[0072] In order to minimize testing errors caused by variability of the powder
concentration in the supplied air chamber in a conventional apparatus, the

30 powder is allowed to diffuse under natural conditions in the supplied air chamber,
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can thereby be increased. [00731 [201 The twentieth aspect of the present
invention is a preferred enbodinment for inplenenting the nineteenth aspect
of the present invention, characterized in that: 10 the diluting nmeans

i ncludes an agitation container for receiving an inflow of the diluting
gas supplied fromthe second air supply nmeans and the production gas

out put t echd dhetdystemi miust hveaipowaielr the puvtder pormdnctdtoon ieahe; sappléadlavt ng
air streamis produced inside the agitation container b sprayi ng one or
bot h of chaEker Berergegasniampr vdich | TrAUGERS i Qoméldawbilx ovaisf time. 1B
agitation container,inh a.state jn which the es are caused to.follgw the
" nt er nalPCpEARGE Rth dhe iBetEsmth EPEL BoNEIRT Ci RIS SRREREAIAR Ihilow of
the dil ut.i : UG b ' . t qj - e ppwder
that 11 S felRy B0Enbl" oS I M EP Sl 3L Rl IR B STeal Rl SRE RS

is nbxe@uahth wdiﬂhﬁcﬁfﬂetéaﬂ be rdilhedd. NIrR e Mh gl efMifeAdyCof AMBE YA NE ;es%ﬁlrﬁm r
stream [00741 Wth this configuration, the powder can be nore uniformy
and ef f icahethelgby blé inttredsddn conpari son with nmerely nerging a diluting gas
with a ?roqﬁ;;ion as outputted together with the powder fromthe

product iL8A7 aistwrptaethmssgeely ofi phe opreseat | ineendiona idi buprafprrastie.

A
Therefore,, the diffusion of the 25 m xed powder in the air that passes
t hr ough eflﬂép(g{ﬂ?ﬂti g R leHFtIng tﬁ%r@ne@eﬂtw%ﬁﬁqdﬁ qfadie pregead, inveetigBuwder

concentr.at. | J.: g )plied air chamber is nade nore uniformby the
i npr oveﬁﬁéﬁ#ﬁg}?g‘?\?ggﬁ%tpi nprovenment in the test accuracy of filter |eak

testpng can behsQiRitald helh@Btihyudlel %inn%%:a{igﬂgéﬂta{iﬁé%ogg&%ﬁ%%ﬂ gpfiinﬂ%%v

aspect of the present T1nvention is a preferred 30 e

i mpl eneof ithe dilweiny ged semblicdspacthobeddiel pirespply miasaiy a1 the p2oduction
characterized by further conprising: dual-use air supply neans that doubles
as firsasautpeupgitogethbansvitinthe powddr fiiom sheprydwnsimsmeanst ei n gas
outputted fromthe dual -use air supply nmeans is branched into streans, and
one branched §a¥eYAVHIg AT ¢irqagn e PP ipsidpethes agatatipn container by

spraying one or both of the diluting gas and production gas in the interior of the
15 agitation container in a state in which the gases are caused to follow the internal

peripheral surface of the agitation container during the inflow of the diluting gas

and the production gas into the container; and

the powder that flows into the agitation container together with the

production gas is mixed and diluted with the diluting gas by using the revolving
20  air stream.

[0074] With this configuration, the powder can be more uniformly and efficiently

diluted in comparison with merely merging a diluting gas with a production gas

outputted together with the powder from the production means by using a

merging pipe or the like as a diluting mode. Therefore, the diffusion of the
25 mixed powder in the air that passes through the supplied air duct is more

efficiently facilitated, the powder concentration in the supplied air chamber is

made more uniform by the improved diffusion, and improvement in the test

accuracy of filter leak testing can be more efficiently attained.

[0075] [21] The twenty-first aspect of the present invention is a preferred

30 embodiment for implementing the nineteenth aspect of the present invention,
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5 production gas; and the other branched gas is supplied to the diluting
“means as the diluting gas. [0076] Wth this configuration, the apparatus
structure can be sinplified, equipnment costs can be reduced, and apparatus
mai nt enance can be sinplified in conparison with separately providing
first air supply neans for feeding 10 production gas and second air supply
means f ehafaedirizgddiyt fuithgr gompaisingddealest atesupely. mpandg thaf 2Rhblseas

t wenty-second aspelct of the present invention is a preferred enbodinent
for inpltHAEA SHPRIKaneanaRd fespndspE SUPHLY HR8NST esent i nventi on,

For contr SRR ent g ElonoraehS shiatyPelblh Fitp §omer By R BrcBEL Pl
; g ete FeL . : .
A N R e N N G B R
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and the powder concentration in the supplied air chanber can be controlled

i n accortbamdkting gas.he testing conditions or other factors by controlling
t he fee? flgw/rate of the production gas in the Eroduction means by using a
product il8A7¢} J¥ithathisc senfigrraaen.e thp 0epppratuso stiussurd eany diee simplilliedh t he

o S AL 9 T B P
5 B DR TS EE T S R AP 1

ai r 10 hatprp@seiesn ths eudhsdchRd SHPBUHEN RbhndYst feddithd Bilaking HAL hdledicated
unnecessary supply of diluting gas in response to changes I n the anount of

powder plewitesed. 30 [0080] [23] The twenty-third aspect of the present
inventign i referred 23 enbodinent for inplenmenting the nineteenth
aspect of 'fﬁe?%'ﬁeg‘élﬁt tweniongsdcond aspesk auft the pedsént invemtiarhés i ppefesrash
means | gi:ribuo%(irsne%t pflogri%ili)lieiile?ictinsgp Ec é/ rii?lé%eie%?:hdilssp%%% % gh% i)i)gsent invention,
characterized by further comprising:
15 a production flow rate controller for controlling the feed flow rate of
production gas to the production means; and
a dilufing flow rate controller for controlling the feed flow rate of diluting
gas to the diluting means.
[0078] With this configuration, the amount of powder produced in the production
20 means and the powder concentration in the supplied air chamber can be
controlled in accordance with the testing conditions or other factors by controlling
the feed flow rate of the production gas in the production means by using a
production flow rate control valve.
[0079] Also, the flow rate at which the diluting gas is fed to the diluting means
25 can be controlled by using a diluting flow rate control valve to control the extent
to which the powder is diluted in the diluting means. The desired effect can be
reliably obtained in terms of facilitating the diffusion of the mixed powder in the
air that passes through the supplied air duct, while eliminating unnecessary

supply of diluting gas in response to changes in the amount of powder produced.

30 [0080] [23] The twenty-third aspect of the present invention is a preferred
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supplied air duct so as to be distributed in the longitudinal direction of
the duct 5 cross-sectional shape thereof, and the powder outputted
together with the production gas and the diluting gas fromthe diluting
means is distributed to the plurality of spray nozzles and sprayed from
the spray nozzles. [00811 Wth this configuration, diffusion of the m xed
powder iembodinmgint fogatmplementing she mivetgentheaspaupl éfetheaiprestudt invantios, mor e
efficiently facilitated using an effect that conbines the dilution of the
powder tf;‘%ﬂ%teﬁl‘izﬁﬁtlpﬁgaﬁeans. An inprovenent is achieved in conparison

with nerely al P 0 r. 1o dflow.in.froma single |location.in the
supplied air 5&%1,&1%51%}%% gle\églg\}géltlﬁdgﬁgl plé’ﬁB]é{yaf)ﬂ]ngyl ?r%rzi‘?lse%ﬁf’sqqﬂmt ﬂée t est
accurac T &G4 [ 531 ' Lform
Concent P PRel 18k e B8 el bE S E S, e BRI PO WL O0,
powd8r dirbdsisdcoionahishfge pladrebfwlndr |y efficiently facilitated in the

| ongi tudi nal direction of the duct cross-sectional shape because a
plurality of thprrowdrzottpsities] thgepberwitio the prodhetioh sasi dnd ¢ble idilutineg

| ongi t udi n% direction of the duct cross-sectional shape in the supplied
air ductgastiem@ the diuptingumgeny isclisfiluttervie threnluadity of spran nezelegand | s

given a fl at qﬁn’gde cross-sect'ﬁonal shape having about the sane w dth

di mensi SRIALE nb%%fﬁ’@é’ 0% Shanber for the pur pose of uniformy feeding
ir tot I 1.24%: = f h t; t t
ovent i aoos S 3L AR cortiitipu R Mok B ke LU pARREF in-thd 35, FREEDec:

of 10e paesa@nthiotic@NtieosupplZal ahedast & Bednbe EEIAELy FRTREARINGsIAg an

col lision nenber disposed further downstreamin the duct fromthe powder-
di sper siefiigct dbat i mmlihes hidhedidslp¢ioni ofi theepowdef diy ¢hasditgtipgwnheandi spar sed
fromthe dispersion neans to collide and _disperse in the supplied air
duct. [ CUPXIVERERt i pehieypd ilpwommuasison Vithsmesely allewing the powtler 60 &low v
facilitatﬁ the 30 d'iff Si on (ﬂ‘ t he m(fedré&%‘gjer .In the air that passes

t hr ough B FEPTR fhiniekey logafiog, iy the sunglied gir e, £hdn sosRentionat APPaT4 Y- | n
the Subhidfdyahbnt IATHE! (T LQLTLEY cafll fHihP e fbnd! HRRISER RONITES Y

usi ng sion again e C I's
15  ensuring a uniform concentration of the powder inside the supplied air chamber.

[0082] Also, powder diffusion can be particularly efficiently facilitated in the
longitudinal direction of the duct cross-sectional shape because a plurality of
spray nozzles is disposed so as to be distributed in the longitudinal direction of
the duct cross-sectional shape in the supplied air duct. This is particularly
20  effective when the supplied air duct is given a flat, wide cross-sectional shape
having about the same width dimension as the supplied air chamber for the
purpose of uniformly feeding air to the clean room.
[0083] [24] The twenty-fourth aspect of the present invention is a preferred
embodiment for implementing the nineteenth aspect of the present invention,
25 characterized by further comprising a collision member disposed further
downstream in the duct from the powder-dispersing location of the dispersion
means, for causing powder dispersed from the dispersion means to collide and
disperse in the supplied air duct.
[0084] With this configuration, it is possible to more efficiently facilitate the
30 diffusion of the mixed powder in the air that passes through the supplied air duct
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menber. [00851 [251 The twenty-fifth aspect of the present inventionis a
“preferred 5 enbodinent for inplenenting the sixth aspect of the present
invention, characterized by further conprising: a supplied air chanber

di sposed on the reverse side of the filters for feeding air to the clean
roomthrough the filters; mxing means for mxing filter leak testing
powder ittchte mealsg the pewdercopasstrationr oughe asu@p%edfair chappberi npiferm by t he

suppl i ed,.qi r. chanber,; do trea asur enent neaps .for sucking/ capturing
air fro 1§lpplr)£ge§gg AspsLs &0&(521@%%8@% uibrea celisien ¢ agaipst tf%fe §PBisPbY
usi ng algg&@@%rean1suction devi ce and neasuring the anmount of powder
particles™in The captured air; a plurality of upstream suction devices

di sposedopgs (5P TR Wt PP aspber VRS Fre2Bh{ TivBhABNOLs I prpRAPDET

interior areas in the direction o i gnnment” o h ters in-t

group, featibaligtenigAeapinslertening ofhal dixghaadirict | BE efHOpredé#RSINVENtA,
supplied air chanber; suction device switching neans for sel ecting whet her
t o suct ichatractprigeé bydurtiferamongnysiok: t he plurality of upstream suction

devi ce; and 20 upstyeam nmeasurenent neans for sucking/capturing air l%y
using the up& EBBW%‘S&IF diageketc disposed tatl thy taversasideonf dbei Elerwiferhi ng

means, and,. neasuri.ng the anount of articles in the captured air as
i nforna&?%q‘}nwg(?rlr %I%hlﬁ%‘é]ﬁgﬁtrpﬂﬂl ﬁﬁ@uﬁhgg\é\%ﬁgﬂrg’parti cles measured by the
downstream ne : nggh g i t o] r [ unt
in which the 3’3%‘2?'*?%% o nfing file eq%?%"ﬁéﬂﬁ%a%%‘m%d@%ﬁ {f ke chgp
Conf(i)9U?@%bmhxbhghsaa@ﬁcttﬁﬁbuﬁﬁ@iﬁg%ﬁ EAthdSu Al Ai9@hampien filters are
tested for leaks In a state in which the powder concentration inside the
air supply chdotyerstiennméarureniEntsmeans Her aabtkiengéchpeuveingwienfroar ARekt t y
occurs in the powder concentration inside the air supply chanber, and the
met hod 30ratiss emibe it ewrfpeetsef the filtes guevinby okingat devastreamssmastbroy

t he downstream, 25 measurt%mant maants ba&ed on, t he. apopunt of (i)art,i cl es
measur e egy:etarpéi Hlﬁél?}l%l&g.. e amount of powder particles in the captured air;

a plurality of upstream suction devices disposed in a distributed manner
15  over the entire area of the chamber interior areas in the direction of alignment of
the filters in the filter group, for sucking/capturing air of all chamber interior
areas in the supplied air chamber;
suction device switching means for selecting whether to suction/capture
air from any of the plurality of upstream suction device; and
20 upstream measurement means for sucking/capturing air by using the
upstream suction device selected by the suction device switching means, and
measuring the amount of powder particles in the captured air as information for
compensating the amount of particles measured by the downstream measurement
means or as information for controlling the amount in which the powder is mixed
25 Dby the mixing means.
[0086] With this configuration, the same test accuracy can be obtained as when
filters are tested for leaks in a state in which the powder concentration inside the
air supply chamber is uniform. This can be achieved even when variability
occurs in the powder concentration inside the air supply chamber, and the method

30  used involves compensating the amount of particles measured by the downstream
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measur enent neans, or controlling the amunt of powder m xed by the m xing
means based on the anount of particles neasured by the upstream neasurenent
means. The test accuracy of a filter | eak test can thereby be efficiently
increased 5 in conparison with a conventional apparatus. [0087] In the
case of the above-described correction, air fromall test |ocations of the
exit surhggsaregienthmedns basedypn ihe iasncwntkely adislesr weabyresl by whe tpetneam
suction device, and the anount ﬁf powder particles_in the captured air is

measur ed2BISHIEeHORRARE AT RS HingERe amene o HO‘Eé?T é‘%?ii?ﬁ’ fhe mixms

b , i | d f | i t t
dovi ces AR E T BN Y R RS TSR CRarR s Lt Brotrte Bt m¥BShESER he
downst r gAEH RUCITRE &R UCEES ' a AREH Y1 ?éslt)éaﬁet!h%fé QXfﬁéi'@nﬁyE%éJ}%as&&v' ce

swi t chi ng neans. The anount “of powder particles In“the air suc captured

by the dalceaimdispskithantauehitivhal dpypbéstusi S measured by the upstream
nmeasur enent neans. The anount of 15 particles neasured by the downstream
measur e8887darthei asaldf thesthovewdestihed icorrection egirefomnall tostviocagons bfsed
on the apount of particles neasured by the_ upstream nmeasurenent neans, to
the amothe Gt pariaces ekthy Sdiest sxamerist fckedoanbiredohy éndownpigaamsnetion he

i | v.ch i t i bed. trati Th t est

ccur acyedich- ARanbeni o R RRIFLES iR I P8 800 ol RoBEBRHITY thics i n
ur acy “CAi CAE SR 1 PereSeean i

it 1 or mo R ln e R ORERE. | B LR TR R B bbove SR IREDET 1 ©

t hel Powdierieenedstte @tfra 4 pIurkityN6f apstreaPtast deaitegrand $8SR1onkd €OtKECt
the m xing anount in this manner, air fromall test |ocations of the exit

sur f acesonfespbedinigl taér grobiom ilscatimieedifc dipd ud@endtyeamd suwesivnedevigst bon 25

device, and the _anmount of powder particles in the captured air is neasured
by the &8UHeRI2HYSederted divethe netatton daviesr switalingn mgans. t Heheawavaunt of
f upstreamtest

opstr CapLSR HHVISE NS 6 SotedroamLis pluraloly, of pstieomtest
dounst [RAALCH QAT 248 y3RAUERL AL SR SR, e AA0 G oo
suck®d/ paptidle8dnEysirl8 bR RFn HPEA SRR SUE Mt mé&ns in all test locations is
corrected and converted, based on the amount of particles measured by the
upstream measurement means, to the amount of particles present when the
powder concentration inside the air supply chamber is at a prescribed
concentration. The same test accuracy can thereby be obtained as when filters
20  are tested for leaks in a state in which the powder concentration inside the air
supply chamber is uniform, and [this result can be achieved] despite actual
variability in the powder concentration inside the air supply chamber.
[0088] To correct the mixing amount in this manner, air from all test locations of
the exit surfaces of the filter group is sucked/captured by a downstream suction
25  device, and the amount of powder particles in the captured air is measured by the
downstream measurement means. In correlation with the above, upstream test
devices are selected from the plurality of upstream test devices and positioned in
corresponding air suction locations of the downstream suction devices are

sequentially selected by the suction device switching means. The amount of

30 powder particles in the air sucked/captured by the selected upstream suction
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devices is nmeasured by the upstream neasurenent neans. The anmpount of

powder to be m xed by the m xing nmeans can be controlled so that the anpunt
of particles neasured by the upstream neasurenent nmeans in all test

| ocations is brought to a required set value (i.e., a required set powder

concentration) based 5 on the neasurenent results of the upstream

measur erdevicesein snediueed e theespstreanr avgasieentdnér stepnbe  dHteaiamseiirds ofihen

filters are tested for_ leaks in.a state in_which the powder concentration

i nsi de v dartokppiyed kY Fhermigngmedrnran deroptralled sosthat therameuntf eved

uppl v dHoLe 0B bi e oA RS aBI TrEC ARV BT DR OSSN OB 5. 1.
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15 high-performance filters 4 (e.g., HEPA filters and ULPA filters) are

al i gned test accumaty icanathexnhgrentbtainédeshwhienofittatrs die eéedtednfor leake irrdire
ceiling by being, supported by the filter support franme 3. The space on the
ot her sisgidtegin Which e powideagsmgentration @sidg élﬁpal@ PPl ekambeuppinifarmi r

& Suppranet THhie Syt "Gyf phe ctphibyhatozpiie, gurvad vaF RO s the WREREDy
dounvar depecBationhifloHE it Sl dBMAL ('S 'k ace 4a of © the filters 4
[ 0090] A horizontally oriented air-perneable ceiling partition 6 conposed
of a perforated panel is disposed belowthe filter group G across the
entire GESTMOUE FZIR (0ARBYENG OQSIMTHE INVENTEONsur f ace 6a of the ceiling
lae of  THRSY das.rlodimnd k0w Recloparioptle rstespingedt sl Gaficitsoh Gligedor r om
use of t : a4 p Stesping p altge
enti e Ao e nr ughidk RS BRET HPPBE: Erenb62 THTODSE Fifh Snés
boot h 1’di&o%ieacﬂll 3t E&Tm(‘ghgf' r5.6|cle%nf %ox%oanﬁ)%h{e il’tl hae Bootk | i,egng i Aumerous
15 high-performance filters 4 (e.g., HEPA filters and ULPA filters) are aligned in a
matrix arrangement in the horizontal direction in the entire ceiling by being
supported by the filter support frame 3. The space on the other side of the
ceiling above a filter group G acts as a supplied air chamber 5 for supplying air to
the clean room 2 through the filter group G. Supplied air SA is supplied to the
20  supplied air chamber 5, whereby the supplied air SA is purified by the filters 4
and uniformly blown downward in a parallel flow from a discharge surface 4a of
the filters 4.
[0090] A horizontally oriented air-permeable ceiling partition 6 composed of a
perforated panel is disposed below the filter group G across the entire ceiling of
25  the clean room 2. The lower surface 6a of the ceiling partition 6 acts as the exit
surface of the filter group G during normal use of the clean room 2, and the
purified supplied air SA discharged from the filters 4 is blown uniformly
downward in a parallel stream into the entire clean room 2 through the ceiling

partition 6.

30 [0091] In the booth 1, a circulation channel 8 for connecting the supplied air
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27 chanber 5 and an exhaust port 7 disposed in a |ower portion of the room
“wall 2A is fornmed next to the clean room2 via the roomwall 2A acting as
a partition. Circulation fans F1 for circulating the air through the
supplied air chanber 5, the clean room2 and the circulation channel 8 are
housed in the circulation channel 8 5 in the stated sequence. [00921 In

ot her wehdmberl ®andain exhatsthast Fedisppserd fri adotrgr tpoetidn lof ¢hs rdomnwhHiZA ai r
circulation is_blown dowmward in a parallel streamfromthe entire exit

sur f ace ipflormpd naxtiter thy elggnaqom & via Hee gaony wallbRAracting asea Garttionhe

i oh | ovBrouatiaR Teph T LR Staing he s tithuphehdsuRg DAL A RgbaRg, the
sem con %T%‘xff}oo%? BRONES ?iréﬁ%ttﬁ)ﬁaﬂ@n%eﬁ hoa%r%?l‘goyu-gg? iﬁ;{tg\%_%ﬂcklgﬁg%% ertléu?nel 8

di spose a series o s or a plurali ures

across sHipbapddedldeyjueftd.re length of the clean room2 in the |ongitudinal
direction (in a depth direction of each sheet in Figs. 1, 2 and 4) of the
room THE0e2)r duldhepworiantdein &it shal bas Becp pseificichpshe &iltvird tdhirothit ey ai r
15 passage extending across entire Ienglth of the clean room2 in the

| ongi t uditsalation tseklomgndowmavard ipl aparalisl strean fearhahieamtireraxitgurfaece hbused
in the circul ation c@a(gnel 8 al ong .t he | ongi tudi ng] _di re_;ition of .the .cl ean
room 2. RRIEenEEOWR FHEe athe PR ilnFPEsURRcechR AT theoRINEaRATHEPRE): be

' ' e, | i £ edi | _di ' f th |
T hr ghor by M WierRs ol i i Fhl B Ela bifh fkl Pieh 8 Petp s oPreBier e
appropr irgt ﬁlatﬂlﬂg&uirﬁlééfrféﬁicih@s Qﬁﬁ lé@ﬁli&f}tﬁid%%&l 5&9]{001’? tist ﬁ)rle%;é%&pl.bn the room

The structure for conducting such a filter test Tn the boo 1 houses a
movi ng 06981 Thewbkkdusxperds RCARPSsed Shidht a dedtes( of lighlot | £fglurdlityeef i on
of the sheet in Figs. 1, 2, and 4) of the clean room 2 and oriented al ong
t he | owepowsliké apert@aesfacross sahdtantiafsrasnititeolerngth Tfethensdeay ooem@ B ile
novabl e 25 .al ong_the | ower surface 6a of the ceiling partition 6 'Bn a

di rect | dPn@Fadingd divectign ima dephhidirpstion of fackahesh B Fighd, fand ) of the

(15 oHighte pRPSLLuBLaR) Arses enche i clepncoom )y ieopiing.
PEELS] PR8N, LerE oL 856, D CHPVIUP LK ) i
direction. And, a plurality of circulation fans F1 are housed in the circulation
channel 8 along the longitudinal direction of the clean room 2. The state of the
air flow inside the clean room 2 can thereby be made uniform in the longitudinal
direction of the clean room 2, to promote a higher level of purity in the room.

20 [0094] The filters 4 are tested at appropriate times in order to assure the desired
purity level in the room. The structure for conducting such a filter test in the
booth 1 houses a moving frame 9, which extends across a short side (a right/left
direction of the sheet in Figs. 1, 2, and 4) of the clean room 2 and oriented along
the lower surface 6a of the ceiling partition 6. The moving frame 9 is movable

25 along the lower surface 6a of the ceiling partition 6 in a direction orthogonal to
the longitudinal direction of the moving frame (.e., in the longitudinal direction of
the clean room 2). The moving frame 9 extends between the opposing walls 2A
and 2B of the room in a high position near the lower surface 6a of the ceiling

partition 6. And, a filter test device 10 is mounted on the moving frame 9 to be

30  movable in the longitudinal direction of the moving frame 9.
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30 novable in the longitudinal direction of the noving frane 9. 28 [0095]
“In other words, the filter test device 10 can be noved to any | ocation of
the exit surfaces of the filter group G by conbining the novenent of the
noving frame 9 and the novenent of the filter test device 10 relative to
the nmoving frame 9, and all of the filters 4 can be efficiently tested via
t he nov 4989@] 3n ather wozds, the fdisr test devicp dfown I mayedtte smynlgeatiiomaf they

i ncludes | eak testi in ich a syction devjce . 10A (downstream suction
devi ce) Xl FHEfages t"ﬁghf3 ﬁﬁgr graup Geb/Y cempining the pavegant ofd ONH S r ane

(o g drimpyTaun o Pldve BT ol ikt B 20 SeBPR P BT Pon B B

ci rcul atg, gind aNSofftheafiReRPQ @l Bg-efﬁ&ehﬂityste%’éé& Gia tHE BSRIHEN1Obf DR oGt S
(i.e., the amount of testing powder that has | eaked) 1n the testing powder

cont @i neldvise Ihe sanpled air sucked/captured by the suction device 10A is
measured. Filter testing further includes velocity testing of discharged
air in WAPLG dilter testengprimardpnincrudesBeaksteshiognin wlkich. a Suctioni dayies t he
filter test,device 10 is nounpted.on 15 th ving franme 9, and the velocity
of air dd QB HICHEN{ IR KRt B110E e Aeire 01 A RO e

ti i d. 4 f | t. i t il titi 6 i
Fermoved e HAOBTRC ARG % drFait SumeBRt iE himtisrcs 4o dited Stk T8 et
surfacego@fderhe. & | &i%EtﬂrgHﬂla[};at@rI@éj@e iRupld aBrse v csn 1os 9tvbﬂﬂﬁa§het he
filter "test device 10,7 is supported at a vertical position near the

di sthar gércaluti@c EsmAR1 fre Apelriingl | IR tBisdstatd) thaSmeintlbSpARi€Es ied. Oglid Y
testing, the ceiling partition 6 remains nounted, the | ower surface 6a of

the cei lainmppeotttesting ®veabdr Gstthes leaked)sior flectstioly pawéerf ¢dritainegt oLtheG,
and the air wvelocity sensor 10B, acting as the filter test device _10, is
suppor t éampled g, sicked/q@pduratt dybyhe gichonofevisee l0Ass maashrede Bilseent

nbodi nent,) . f the | f 6a of. £.h i Ling.partition 6. 25.]0097
Conk t odbtngt BPhbh SncllS sdftels ot RedldidhiiEns S0uf Mythom v B vlaitoen
& ! f teSt M . R P .

Dor t1 onsehper £0B, ETRERA iR iy, LIRS O ihe IR Rudhe ovkce 16 BE mifflcelbn (o
twoldi | tBé rhdvaAR Frahdb,9, diRiStHeeblbéity beaksdisbhihRdsPahi 1M RRELd QRvidopd the

filter perinmeter between the
circulation fans F1 are operating is measured. In case of leak testing, the ceiling
partition 6 is removed, the discharge surfaces 4a of the filters 4 are used as the
exit surfaces of the filter group G, and the suction device 10A, acting as the filter
test device 10, is supported at a vertical position near the discharge surfaces 4a of

20  the filters 4. In case of discharge velocity testing, the ceiling partition 6 remains
mounted, the lower surface 6a of the ceiling partition 6 act as the exit surfaces of
the filter group G, and the air velocity sensor 10B, acting as the filter test device
10, is supported at a vertical distance by 100 mm or more (150 mm in the present
embodiment) from the lower surface 6a of the ceiling partition 6.

25 [0097] Leak testing may include testing for leaks in bthe sealing portion between
adjacent filter frames 4A of neighboring filters 4 (i.e., the sealing portions where
contact is made between the filter support frame 3 and the two filter frames 4A),
testing for leaks in the sealing portion around the filter perimeter between the

filter member 4B in each filter 4 and the filter frame 4A that surrounds the filter
30 4, and testing for leaks in all areas of the filter member 4B of each filter 4.
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filter menber 4B in each filter 4 and the filter frame 4A that surrounds
“the filter 30 4, and testing for leaks in all areas of the filter nenber
4B of each filter 4. 29 [00981 The reference nuneral 11 denotes a powder
m xi ng apparatus for mxing a testing powder P with air that passes
through the circul ation channel 8 during |leak testing; 12 denotes a

pl ural i 10093] (Pt referansectuimearaelli desotesra peswdér myjkiEpappareguaifor imxalg
areas inside the sypplied. air chanmber 5 during leak 5 testing; and 13
denot es ZatPstRERIwHecBrivith aip shat passes revsh gbmcerfcuﬂ%ts@m ghanpnek § guring

aut omat i,cal | ves e filter test device 10. The contrqgl panel. 13 has a
swi t chi r]i%aak vi?‘%}gn%ppgatdﬁgo £ t%atplﬂjéqﬁftgr aUBSlrean t%u@wﬁ/ gﬁ%ﬁ? e 'the
air in jred - alr -ch L Y, - af '
devi ces%?gkﬁ%r?‘fq éﬁflggﬁé 1rtlgls€ilmtr%gé?l§ ! Iféé.l,agqst%g ksl&rygb lggp?%:kﬁl ﬁg@% gfadr{1 om %/aq%ne
of |®cateemisgidhd 18 dBHPRs Aflitefior E8ntoapRaE]l ®ith 4 0628bl1EPendtehiRbanERat
nunmeral 15 denotes a portable conputer that is brought into the room
duri ng fautomaticelyimgvesnidhei filteotese deettet 1. (The domteolipamet dBthas a pwitehirdd

t hrough a_connector unit 17 using a connection cord 16. The portable

conput eValvesappaiiatss d 4t that peviares a sWitdhetongakieprtnzerthe aimin theeswriliadent

of the filter 15 test device 10 rej,ative to the novi fra t hrough the
"nteri ofishe erpﬁn%Pml@nydaW Y Y wprtiean iSHgtioRnar Esss e dpe el
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desj@edchgaibelryspe. [ 01001 When discharge air velocity testing is perforned,
its results are 20 automatically processed by the portable conputer 15,
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detection information sequentially inputted froman air velocity sensor
10B t hr éfghtherrooapduring filger testingormpliisseom®ctdst tugdte interipn centirol paweltldol

panel 1 01011 In the case_of leak testing, o e ot her hand, the
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during filter testing, whereby the filter test device 10 is caused to automatically

scan/move below the exit surfaces of the filter group G in a set scanning pattern
that corresponds to the desired test type.
[0100] When discharge air velocity testing is performed, its results are
20 automatically processed by the portable computer 15, including sorting,
displaying, storing thereof, based on the air velocity detection information
sequentially inputted from an air velocity sensor 10B through the cord 18 to the
computer 15 through the interior control panel 13.
[0101] In the case of leak testing, on the other hand, the suction device 10A
25 (downstream suction device) acting as the filter test device 10 is caused to
scan/move, and 1_:he portable computer 15 automatically controls the switching of
the switching valve apparatus 14 in the interior control panel 13 in accordance
with the movement of the suction device 10A so that air inside the supplied air
chamber 5 is selectively sucked/captured from the upstream suction devices 12 in

30 positions that correspond to the movement position of the suction device 10A.
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wi th the novenent of the suction device 10A so that air inside the supplied
air chanber 5 is selectively sucked/ captured fromthe upstream suction
devices 12 in 30 positions that correspond to the novenment position of the
suction device 10A. 30 [0102] In leak testing, together with the scanning
and novi ng of the suction device 10A, downstream sanpled air that has been
sucked/ dapo2r dd lepkt besting, dbgethetewithe thé Acasnirmyaedt maiviyg todkide sudtiora

downst ream dust neasuring instrument, 20 through a tube 19a and t he
int eri orde¥#ior AGA; pdevenstreamy sammed saignthat hes peen istickedisaptured; byt throwder
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t he upstream dust neasuring instrunent 21. The test results of the |eak
test ar sampledwair ddiat yhas beew setpcsivelhsupked/saptaredipuree afsthe mpstrgany

sorting, dj.splaying a storin hereof, based on the neasurenent results.
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| 0cBO| ORgedBU¢eh ¢! M JtPHMAY 21 NHro i8R tthe RUDE DRI HEES thidYiod bhefRREeR] 18, the
amount of powder in the downstream sanpled air sucked/ captured from all
test | oeald ths anthimtt of partides of ahd etes? ovalee ant thrt upsigcandBgmypded ausiar eas

of the supplied air chanber 5. Wereby, the anount of powder particles in
t he dowmeasauad dunphe dpstream clvst/mepsunieg instamment] 21.esThe destt remdtcah be
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the upstream dust measuring instrument 21 is used as test condition correction
data so that the test conditions in all test locations make uniform against test
errors produced by differences in the amount of powder in the downstream
sampled air sucked/captured from all test locations, due to various powder
20  concentrations among various areas of the supplied air chamber 5. Whereby, the
amount of powder particles in the downstream sampled air sucked/captured from
all test locations can be accurately compared and determined. In more particular,
when the test result processing is carried out by the portable computer 15, the
amount of particles measured by the downstream dust measuring instrument 20
25 at each test location is automatically converted and corrected to the amount of
particles present if the powder concentration inside the supplied air chamber 5
were at a predetermined concentration.
[0104] The powder mixing apparatus 11, as shown in Figs. 1 and 12, receives a

supply of production air CA from a compressor 11A. The apparatus 11 comprises

30 a generator 11B for generating a powder P dispersed in production air CA (e.g.,
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were at a predeterm ned concentration. [0104] The powder m xi ng appar at us
11, as shown in Figs. 1 and 12, receives a supply of production air CA

froma conpressor 11A. The apparatus 11 conprises 30 a generator 11B for
generating a powder P dispersed in production air CA (e.g., 31 1 -
generation of an aerosol fromdioctyl phthalate (DOP) stored in a liquid
state); genedition ef ahl@osol fibhutliceylt plethpdawe(D @Pbstqratitiach liqged ktateMid h

the production air CA fromthe generator 11B, by joini ng to the powder P,
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{ he1powdeid ARNSERESabbRAS tb BR BAuIdIe11CUBR thhf DRamber . [01071 Since

sonme variations in the concentration is sti present inside the supplied
ai r charbeoslevarienkenstihg, pondentrpiddered intthe sdinFherr NEB ibdduteddeing0

uni form by pronoting the dispersion, quite high | eak testing precision can
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15 supplied air chamber 5 is made uniform. The uniforming process prevents leak
testing errors caused by variations in the powder concentrations inside the
supplied air chamber.
[0107] Since some variations in the concentration is still present inside the
supplied air chamber even when the concentration in the chamber has been made
20  uniform by promoting the dispersion, quite high leak testing precision can be
obtained overall by the above-described conversion and correction based on the
amount of particles measured by the upstream dust measuring instrument 21.
[0108] The diluter 11C is composed of an agitation container that agitates and
dilutes, with the diluting air DA, the powder P outputted together the production
25 air CA from the generator 11B. Specifically, the production air CA outputted
together with the powder P from the generator 11B, and the diluting air DA
supplied from the compressor 11A via another route are both sprayed into the
cylindrical container along its arcuate internal peripheral surface. A revolving

air stream RA is thereby produced inside the container, to efficiently agitate and

30 mix the powder P flown into the container with the production air CA, and
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25 air CA fromthe generator 11B. Specifically, the production air CA
outputted together with the powder P fromthe generator 11B, and the
diluting air DA supplied fromthe conpressor 11A via another route are
both sprayed into the cylindrical container along its arcuate internal
peri pheral surface. Arevolving air streamRA is thereby produced inside
t he contwmiifermlytdilutfit eidnthe/ ddgtingtadr & 30 nmi x the powder P flown into
the container with the production air CA, and 32 uniformy dilute it with
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11C. The ampbunt of powder produced in the generator 11B (i.e., the anount
of powdeispersing poweer Pnfront hlee apraypaezileg X ahd adighersieg the powdei dhwittannel
8) is adjusted by controlling the flowrate of the 20 production air CA
suppl i e@oHsirRS P the eollistonemesrharollBsal ve V1, and the powder concentration
in the [ .usted. Th 0 di.l ution in
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and V2 is a dilution flow rate control valve for controlling the flow rate of the
diluting air DA supplied to the diluter 11C. The amount of powder produced in
the generator ilB (i.e., the amount of powder to be mixed into the air passing
through the circulation channel 8) is adjusted by controlling the flow rate of the
20 production air CA supplied from the flow rate control valve V1, and the powder
concentration in the supplied air chamber 5 is adjusted. The level of powder
dilution in the diluter 11C is adjusted by controlling the flow rate of the diluting
air DA supplied from the flow rate control valve V2. The reference numeral V3
is an exhaust control valve for providing overall control by balancing the feed flow
25 rate of the production air CA and the feed flow rate of the diluting air DA.
[0111] In sum, in leak testing, the powder mixing apparatus 11 comprises mixing
means for mixing the powder P used to test for filter leaks, with air passing
through the circulation channel 8 acting as a duct for supplying air to the
supplied air chamber 5. The downstream dust measuring instrument 20

30 comprises downstream measurement means that sucks/captures air from any one

33



is an exhaust control valve for providing overall control by bal ancing the
feed flow 25 rate of the production air CA and the feed flowrate of the
diluting air DA [01111 In sum in leak testing, the powder m xing
apparatus 11 conprises mxing means for m xing the powler P used to test
for filter leaks, with air passing through the circulation channel 8
acting & teshwgeeas dn theppxiti srfaces ob thedilten gpoue G ansing hdhebdewsstrehm

downst ream.dust nmeasyring. instrument 20 30 copprises downstream neasur ement
means. | RAEUCH AR b br BULaRPRTER i Aroptnt SEbBIOeR o APRREVERT he B
surface%aghn% %ngilter group G using the downstream suction device 10A,
and neasures the anount of particles of the powder Pin the captured air.
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feeding diluting gas DA tqQ.the diluting neans 11C. &0_1141 In | eak testing,
the sw PERARGIAMACARNS dilutingmie difiose $he dikuten 14Evie cisperged i theiainy
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i nsi de shBﬁlié&'QPﬂél?ﬂnﬁH sChamber 5. The upstream dust measuring instrunent
21

15 [0113] The compressor 11A comprises dual-use air supply means that doubles
acting as first air supply means for feeding production air CA to the production
means 11B and as second air sﬁpply means for feeding diluting gas DA to the
diluting means 11C.

[0114] In leak testing, the switching valve apparatus 14 comprises suction device

20  switching means 14 for selecting, to suck/capture air, any one of the upstream
suction devices 12 disposed in a distributed manner over the entire area inside
the supplied air chamber 5. The upstream dust measuring instrument 21
comprises upstream measurement means for sucking/capturing air with the one
of the upstream suction devices 12 selected by the suction device switching means

25 14, and measuring the amount of particles of the powder P in the captured air as
information for correcting the amount of particles measured by the downstream
measurement means 20.

[0115] Scanning patterns of the suction device 10A (downstream suction device)
in leak testing will be described next. When the inter-frame seals (including the

30  external peripheral seals of the filter group G) are tested for leaks, suction device
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conprises upstream neasurenent means for sucking/capturing air with the one
of the upstream suction devices 12 selected by the suction device sw tching
means 25 14, and neasuring the amount of particles of the powder P in the
captured air as information for correcting the anount of particles
nmeasured by the downstream neasurenent means 20. [0115) Scanning patterns
of the (ctwrwémam suopondiswics) cenhestoatinrushy mpapd toanydakaties of the wi | |
s_(including the 30 external
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tested for I|eaks, still another pattern, as shown in Fig. 3(c i's adopted

for nmov mnglnhwahﬁeaitm aono cdeutineohslk et ifowy laxksaalbnktthie detste dempherylaf in a
serpentl ne fashl on at a set. speed _ all over the exit surfaces of the filter
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therdil ’éﬁéﬂbﬁ%vﬁ@ﬂ(ﬁ@aéﬁng\é@ra filter @dtt dswied 8698 Lferpentine fashion at a set
speed all over the exit surfaces of the filter members 4B so as to test for leaks all
over the exit surfaces of the filter members 4B for all the filters 4. Both of these
scanning patterns are stored in the portable computer 15 by subjecting the
portable computer 15 to an initializing operation.

20  [0117] In other words, the portable computer 15 comprises setting means for
setting the scanning patterns of the filter test device 10 over the exit surfaces of
the filter group G. The portable computer 15 and the control equipment disposed
in the interior control panel 13 for automatically moving the test devices comprise
scanning control means for operating the drive mechanisms of the test devices

25 and the drive mechanisms for operating the moving frame and test device (to be
described in more detail later) so as to scan/move the filter test device 10 in
accordance with the set scanning pattern.

[0118] The guidance mechanism that guides the movement of the moving frame

9 will be described next. As shown in Figs. 13 and 14, guide rails 22 extending in

30  the movement direction of the moving frame 9 are disposed in the room walls 2A
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the filter group G The portable conputer 15 and the control equi pnent
disposed in the interior control panel 13 for autonmatically noving the
test devices conprise scanning control nmeans for operating the drive
mechani sms of the test devices 25 and the drive nechanisns for operating
the noving frame and test device (to be described in nore detail later) so
as to seal ABvepaimeed blyt dre nestingdvame 90Movingohwiahan2® avet provideds ¢hat
scanni ng pattern. [0118] The gui dance_nechani smt hat igui des the novenent of
the novithgye radppg theyiguideeraibs 32 paflaresthe guidemeanof rhei guidel aslad224,

guide rails 22 extending in 0 the nopvenent direction of the noving frame
9 are dirg%escilafeﬁﬁ rﬁ?ﬁa’ger %BM%%P?C??\ agqpan@gggﬁfagﬁ%geggth\?ﬁ@e r?é\?’isn%fgmearre

9. Movi i are provided that nove along the guide rails 22 under
t he gui Slg%‘gggé?%ﬁe@gui de rails 22, respectively. These noving devices 23
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on the testing device nover 28 through a supporting device 29. The drive
mechani $he réam walkds Asti ng device for nmoving the filter test device 10 with
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15 frame 9 itself acting as a guide rail. The filter test device 10 is mounted on the
testing device mover 28 through a supporting device 29. The drive mechanism
for the testing device for moving the filter test device 10 with respect to the
moving frame 9 comprises a timing belt 31 and a motor 33 mounted on the
moving frame 9, wherein the timing belt 31 extends in the longitudinal direction
20  of the moving frame 9 and connects to the testing device mover 28 at a midway
point thereof. The testing device movement motor 33 is positioned at one end of
the moving frame 9 in the longitudinal direction, and the motor 33 causes the
drive pulley 32 of the timing belt 31 to rotate.
[0121] In other words, the portable computer 15 causes the filter test device 10 to
25 scan/move in the above-described preset scanning patterns over the exit surfaces
of the filter group G by using the interior control panel 13 to operate the moving
frame movement motor 27 and the testing device movement motor 33.
[0122] To bear the ends of the moving frame 9 in the longitudinal direction on the

moving device 23, as shown in Fig. 13, a receiving member 34 at the end of the

30 moving frame 9 is mounted on the moving device 23 so as to allow rotation about
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poi nt thereof. The testing device novenent notor 33 is positioned at one
end of the noving frane 9 in the |ongitudinal direction, and the notor 33
causes the drive pulley 32 of the timng belt 31 to rotate. [01211 In

ot her words, the portable conputer 15 causes the filter test device 10 to
25 scan/nove in the above-described preset scanning patterns over the exit
sur f acedheoyertical fY agis throngh & hearing 3§ tadonmtan adaptiogt mechaaisel that t o
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| eak5t e$012R], Tz SRS € O thel@ddd Qneabiévedor 37 Q6tih¥ as a cable-shaped
component holding mechanism for the moving frame 9. The cableveyor 37A
holds cable-shaped components that extend from the filter test device 10 G.e., a
tube 19a for transporting sampled air that has been sucked/captured by the
suction device 10A during leak testing, an extension cord 18 from the air velocity

20 sensor 10B used in discharge air velocity testing, etc.). The cableveyor 37A
retains a position of the filter test device 10 along the moving frame 9 while
allowing the filter test device 10 to move in relation to the moving frame 9. One
of the room walls 2A spanned by the moving frame 9 is provided with a cableveyor
37B acting as a cable-shaped component holding mechanism for the room wall.

25  The cableveyor 37B holds cable-shaped components between the room wall 2A
and the moving frame 9 (i.e., the above-described tube 19a, cord 18, as well as
connection cables, etc. connected to the testing device movement motor 33). The
cableveyor 37B is placed along the room wall 2A so as to allow the moving frame 9

to move.

30 [0124] The room walls 2A and 2B covered by the moving frame 9 are provided
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20 sensor 10B used in discharge air velocity testing, etc.). The cabl eveyor
37A retains a position of the filter test device 10 al ong the noving frane
9 while allowing the filter test device 10 to nove in relation to the
noving frame 9. One of the roomwalls 2A spanned by the noving frane 9 is
provided with a cabl eveyor 37B acting as a cabl e-shaped conmponent hol di ng
mechani smthoguidkeconoavitissl 38 th5t Ertermhibh eleymov&nBnh diritioabdfetiehapeing
conponents between the roomwall 2A and the novi n% frame 9 (i.e., the
above- dd$gwiendd Theaoamawallord neitiesedval longsend ofitbe tovingafspme, 9 dncits

o1 aced. ARBHGPERE PEEHORoI DXL FCh G\ SO LU HAeHGE FfevSY T oo,
or ovi ded 7 o PRER 1B Bkt Tl 5 P EREertine by RATE J R & sfion

diregti %rf@cspbﬁéixg@‘_k’d AHe oixi@8Bridces BE the AMRLLod RosGiRNedIaboonegad of
the noving frane inits novenent directionis provided with a

f r ame- agnoderodedhiangsmoniairig keld3® 2dhad thacsoringdasee diiee mmschagismhaamdoa by
extending the frame 9 froma position 5 corresponding to the exit surfaces
of the faablaseygr dipia thauirdemr wialls 2@ dispobed igsiddethreghids somcavitien@Spel t s

24 as th ving, frame _drive mechanism and a _cabl eveyor 37 for the room
wal | s ar@lﬁé)gbﬁs@dv‘? Wéﬂl]géfstfﬁe 15e %cl%sc%\ﬁ?% 265 238l mayEng drame mpymaent

pul | eys i r].ocki f 6 nd novi frame novenent ., not.er 27 as a
rovi ng 208 @ T RTELE, edR, e B iR Rt H e e B
accQmmq?éﬁlgghc@%wdétﬁlégom{aqg%jhe gui de concavities 38 and the franme

accommodati ng concavity 39 are “provided with openabl e/ cl osabl e covers 40

and 41 flo128loVidre gaidehemeanitias 88 es1d3the fenS9ccoiempaatingetoncadity SSwie i N
Figs. 4 and 5. Irregularities in the roomcan be elimnated, disturbances
to the airevidedwith epenabde/nlosablebeovereddmmdl 41afod comering thevwncatvitimsr3dy in
the room can thereby be kept high _when the clean room2 is in nornmal

servi ce B 2P erPeivel® asushawn ondags 4 aad 53 dneeeuiarities i the sepmuda bag

concavt L0l R baBRLE S 4% AR et RS S 5P 50 R

ext €S| Q&vel of purity in the room can thereby be kept high when the clean room 2 is in

normal service by covering the guide concavities 38 and the frame-accommodating

concavity 39 using the covers 40 and 41, respectively, when the moving frame 9 is

accommodated in the frame-accommodating concavity 39 by the extension
movement of the moving frame.

20 [0126] Ventilation holes 42 are formed in the cover 40 of the guide concavities 38

at the ends opposite from the frame-accommodating concavity 39. A concavity

exhaust fan F2 is connected to the frame-accommodating concavity 39 through a

suction channel 43, and air is suctioned and exhausted from the interior of the

guide concavities 38 and the frame-accommodating concavity 39 through the

25  suction channel 43. Even if dust is generated by the equipment housed in the

guide concavities 38 and the frame-accommodating concavity 39 (i.e., guide raﬂs

22, moving frame timing belt 24, room wall cableveyor 37, drive pulleys 25,

interlocking shaft 26, moving frame movement motor 27, and other components)

when the moving frame 9 moves during filter testing, contamination of the room

30 by the generated dust is prevented by the above suction of air, and a reduction in
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novenent of the noving franme. 20 [01261 Ventilation holes 42 are forned in
the cover 40 of the guide concavities 38 at the ends opposite fromthe
frame- acconmodati ng concavity 39. A concavity exhaust fan F2 is connected
to the franme-accomodati ng concavity 39 through a suction channel 43, and
air is suctioned and exhausted fromthe interior of the guide concavities
38 and ttie dccanecyaot trakotsting of the filtdry cadisedbyugich gen&mted chisoreanhbanel
43. Even if dust is generated bi the equi prent. housed in the guide

concavi tRre¥entedandVher theaheathc damivaigpirgl eadctha fymagation dreatmantehasi | s
22, novipng fra i m elt 24, roomwal] cabl eveyor 37, drive pulleys 25,
i nterl oaﬁgﬁgcoﬁfa%eg‘é?‘%rﬁ\ﬁw%]ﬁ’aﬁ%s Woa%ﬁ‘t’f\]fg ?‘61}5¥Cg97y13aﬁ8 %ftbﬁéﬁsg port 7,
conmpone 1 f : i i testing,

cont an nary oheohapbfy BehAGe SATTES MOUESA0 {10 chb Sdhe AR B prerrne
above syaiightieh gakfromNdneaihesk 6idi Q8 the fra3e-hBOMROILETYE @hcheRY s9esid N9
of the filters caused by such generated dust can be prevented. en t he
boot h 1 the guidé gateditded38 kevénedi lgathcorvered0maidt4has been conpl eted, the

fum gation %as i s discharged outside via an exhaustw&ort 7, and the
concavi t1)12%h ,twhiphesenves 3s the

dihst snefporraleviceo h@Aaare diravelopidy swmsor i
o O P o T BB B B T, R
Cost dogt pLbfind Mevite b 8CRes, SCRRHorting aMLE0 LY BrfBobl i e 1
D o 20 of (P SLDE A TBAZ A IR, s
shown i mufd g dedicatehsuppaeitdd detvid 201 far thedaid arel sesty2&h doer1 0B asaihowteloCi ty

sensor 10B, as shown in Fig. 9. The dedi cated supporting devices 29A and
29B can Hig- 8xchhagledicased spppoviing ddvice 28dcasd iZﬂ% ten beguicheugell 1 aowe
U ace ek RENICRE dp GheoHaler ol HStaRes Y430 AR B 0T B FFAGE RBCSRS | on
dovice, LA ALkoXS) S A5R e 08 SORETR, TS SR L By ©°
devige) paeforRing@tedtifising tRE sh&3in A6¥icE 8 0ACh A alRelocity sensor 10B.
[0128] The dedicated suction device supporting device 29A mounts the suction
device 10A (downstream suction device) acting as the filter test device 10 on the
moving frame 9 close to the discharge surfaces 4a of the filters 4 acting as the exit
surfaces of the filter group G during leak testing, so that the device 10 is
20  somewhat projected from the moving frame 9 toward the side opposite from the
frame-accommodating concavity 39 in the width center of the moving frame 9 in
the movement direction of the moving frame 9. If a limitation (e.g., a limitation
produced by contact between the moving frame 9 and room wall 2D) is thereby
imposed on the movement range of the moving frame 9 to the side opposite from
25  the frame-accommodating concavity 39, the moving frame 9 cannot move to a
location in which the width center of the moving frame 9 in the movement
direction of the moving frame is in position that corresponds to one end edge of
the two edges of all the discharge surfaces 4a of the filters 4 on the side opposite
from the frame-accommodating concavity 39, as shown in Fig. 3(b) G.e., the

30 intersecting portion between the room wall 2D and the ceiling surface in the
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noving frame 9 close to the discharge surfaces 4a of the filters 4 acting
as the exit surfaces of the filter group G during |l eak testing, so that
the device 10 is 20 sonmewhat projected fromthe noving frane 9 toward the
side opposite fromthe frame-acconmodating concavity 39 in the width
center of the noving frame 9 in the novenent direction of the noving frane
9. If andrepéntaeinbndimeenyt), Exvehi i such encage; dhecedvemenvnbage dfethsesuctidie
novi ng Hﬁ}\?’ne ?@ roomwal |l 2D) is therehy inposed on the npvenment range
of the 165914 getreampaictiogedyp el drodueed hy 2he teveamenkobomentng i ng
concavi tyy_ 39,5 t he novi f,r ane capnot . .nove to ocation in which the

wi dt h cefﬁ%%l? go(fant%c’é’eﬁﬁggﬁgg?log el %Ofﬂbelfﬁ?\% 2Dyi rection of the moving
frame i §o49olPei ti t r&sp ..ed . s of
1t he 2R & ahE bbb AL SR APERAY A0S VERELST R pubiBrbibe, SV T

the §rarpgBecammdhbl 418 wIGGEHY isbisci910BSors BRIV Bamd( 8)in(hn @xteddiq] 30
I ntersecting portion between the roomwall 2D and the ceiling surface in

t he 39 supppriedetatessthasiobappsitioned inm finge partaBe, oftthe cmvedstreandivge of
t he suction_ device 10A (downstream suction device) produced by the

movenentred Bhin phg muyentenindirectéemn of the maviveg deayae of thhsugverd steanting oom
wal | 2D. Oﬁel QE\ thg ot her .hand, the dedi glg'.tfed air velocity sensor .
suppor t iaﬁéa Pa@lioges o € QPpesup from the; frgmezarcommenating CRRCARI ng

; 9 i . T d i fri
bt 1000 PRStoRBaa a WAL EoA e CA2oR Phd RuPfe RchhAR akeh B1' i "Phe

novimg fth@ﬁﬁ:iﬁftg%'f%h@ Wingd pakf.ealhisNBea BER &lo FOGd dARNRE LR AIBnS hdsas
opposite fromthe frane acCommdati ng concavity 39 or positioned in an

ext er naB1, B2fsee Fig18) fofmiedeinducatishsproxaumial be the e@o Biddsninlbetdiecation mi t y
of the fringe part. This area Bl is one of the curved stream ine areas Bl,
B2 (seeWhigh thy meyimgdrame 9cas viavwedimihendongitudingl diwectioded the mheing

i oot | GRBF BRECHOH ISR iHbUBS GipIEsHP Ghabe oAREs SHES Y Seathge of

e PR 0 0 pl R FHEIRE R e LR ST GO 0.5

tesis ngG Hs vdlb&tRbEstyi8e. OCThils SBRSAE vERRitySsdifor A0ELH £t RtfedtBE by the
curved streamline area Bl or the eddy current areas Al, A2 formed above and
below the moving frame 9, and accurate test results can be stably obtained in air
velocity testing of supplied air SA discharged from the lower surface of the ceiling
partition 6.

20 [0130]. The dedicated air velocity sensor supporting device 29B for supporting the
air velocity sensor 10B in an extended state on the moving frame 9 has its distal
end as a mounting area for the air velocity sensor 10B extending from the moving
frame 9 to the side opposite from the frame-accommodating concavity 39 as
viewed in the longitudinal direction of the moving frame, as shown in Fig. 9, and

25 can be stretched/retracted in the movement direction of the moving frame 9 by
the relative sliding of a plurality of members 30a to 30c that constitute the
dedicated air velocity sensor supporting device 29B.

[0131] The air velocity sensor 10B can be set in the extended supported state by
stretching the dedicated air velocity sensor supporting device 29B, and a

30 retracted supported state by contracting the dedicated air velocity sensor
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curved streamline area Bl or the eddy current areas Al, A2 fornmed above and
bel ow the noving frame 9, and accurate test results can be stably obtained
in air velocity testing of supplied air SA discharged fromthe | ower
surface of the ceiling partition 6. 20 [01301 The dedicated air velocity
sensor supporting device 29B for supporting the air velocity sensor 10B in
an ext estpgosting elewicet BBBnimy widch rsaaee Shdasr ivebociliys salsor eliB ds posimardd ng
area for_the air velocity sensor 10B extending fromthe noving frane 9 to
the si delesgpdeithe mmngtﬁ':aénﬁ Shivethec movapeatti ditectipmcefiheymguingsfrayestian i n

the |l ongitudi nal directio f the noving frame, as shown in Fig. 9, and 25
can be ?FE?@HEW&&%W@%qOﬁ#%e novenent direction of the noving frame 9
by the ti I di rial i e Q

e L S e i ) ST
The gir t¥&eaCi the SERSYelokMF Cmsbe 368 iR he ext&iied RtdEdstakat & by
stretching the dedi cated air vel ocity sensor supporting device 29B, and a
30 retr acttenhasicppnhevkdhhing Hyet satpeatinengutbeodadd ¢ht edhed foorevadli 2P
sensor 40 supporting device 29B in which state the air velocity sensor | OB
i s posi Ppasitie Hloosetha orophe welli 12§ fproveddl | withhetheo feamatacdimaradatingf

t he novi ng fr.arrg t ha in.t ext ended sypporied state. 01321 In, otg{ar
wor ds, RRBFAERE 58 ascHRavge 19 d18c pyr gxa e-su@&% BRGNP vegdaby combipng the

ot onat ARSI YERERe d8Rg el e PHEELOT R PRNEIAE: RoPoF d% v
2D 19PP@siatfrel {0 RviAP e b iglqlfy Bﬁggﬁ%;ﬁiﬁ‘érlhﬁ'iré%ﬁ bﬁm%é %&Hgggg%abng

concavity 39 as shown in Fig. 5 for exa Is I's achieved b DI ni ng

the noThienpepdtibhas meebm@ahicnby Seatidet igrivdvent by thle afrevéloéity eeasot y
sensor 10B 10 relative to the noving frame 9 in the |ongitudinal direction
of the AOW hyedchapesitionfthepet abutn Tebsequenpamitke tostingebyithg astonmiadit out
by the air vel oc 10B in each position of the set route,

Subs equ@?ﬂvetnéelithlé% ¥b§ te%?fng’rewitﬁfhww&%ﬁ iadongrdherrshtrogte.t A showny &t dugt y
e RS i Bt 2 ST et AP, B8 B ©

15  velocity sensor 10B) of the dedicated air velocity sensor supporting device 29B

into contact with the room wall 2D on the side opposite from the room wall 2C
provided with the frame-accommodating concavity 39. The moving frame 9 is
further moved to the room wall 2D side, whereby the dedicated air velocity sensor
supporting device 29B is contracted from a stretched state to a contracted state,
20 and the supported state of the air velocity sensor 10B is switched from an
extended supported state to a retracted supported state.
[0183] Subsequent to this switching, the moving frame 9 is moved to the vicinity
of the room wall 2C provided with the frame-accommodating concavity 39. After
being moved inside the room, the moving frame 9 is then extended and
25 accommodated in the frame-accommodating concavity 39, as shown in Fig. 11(b).
The air velocity sensor 10B in a retracted supported state is positioned in the
wall-proximate area T quite close to the room wall 2C provided with the
frame-accommodating concavity 39 (i.e., an area in which the air velocity sensor
10B could not be positioned if it remained in an extended supported state). The

30 formation of curved streamline areas B1, B2 and eddy current areas Al, A2 can be
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15 velocity sensor 10B) of the dedicated air velocity sensor supporting
~device 29B into contact with the roomwall 2D on the side opposite from
the roomwall 2C provided with the frane-accomopdati ng concavity 39. The
noving frame 9 is further noved to the roomwall 2D side, whereby the
dedi cated air velocity sensor supporting device 29B is contracted froma
st r et chedinsinatted thy accwomnopdating thicameyid firmnme thin s$he feame chcsdmmeodxftingne
air velocity sensor _10B js switched froman extended supported state to a
r et r act €aneHEBLPed I8 sHED 2 statgFhesubsedemsin sansor HOB Bunpeablygpparatedhivi ng

frame 9 |s,moved.to.the vyicini of. the roomwall 2C provided with th

{1 are- adbE DAL difketiohed! (58 miring Faiis Hybarin, s@opHuT et Fhe bdied ne
nmovi ng fr oy .eX ] . C cTC

oVt o PR Sl DEX EXHRSAA BRLIARSRATIB Bl RE affcred b e
sensgr kBvédsfrehBIIRCARG s BRI had thb Uty chrRafti ddegiad, 2 the

wal | -proximate area T quite close to the roomwall 2C provided with the

f r ame- ad0d3dilo Be operetivnatirt ywidbhipig. the dadicatebaimveldeith seheonstupyettang ty
sensor 10B coul d not be positioned if it renmained in _an extended supported

stat e) . dpwece3APB Sromawi contrsicted stadd tetar gaetichad stateaantBils nBEnwaally eetdynmsg r ent
areas A, A2 can be 41 elim ed by acco datin he noving frame_ 9 in
the frarBeadEoRNEEAY i WSOEM%‘W 39?9@%6@32%%13@?%4 statendo A axbendsd y
sensor ' |y operated in the longitudinal direction of the noving
frame s%gggbﬁggg%%%%hly test the supplied air SA discharged in the

vel opr goi 381t gnaflga alr ‘(’j@'etl&ﬁﬂsﬁ tB6tiRg Qééco?&%rfgd Kgytl{egﬁgiﬁ%n‘%uéﬁﬁ%@dﬁhéﬁﬁn% -é“ra

areas Bl, B2 and the eddy current areas A, The operation fo
swi t chi rgtédtddedhsated state vfetiac iy velRoR9IscndpPA0B Agtingen e BfRrftesim a
contracted state to a stretched state entails manually returning the air
vel oci t Yegiasidl (seoFigr @rﬁsénmumre@l st on vetick the @it velacitysersutelDB is
ot cSant PERBISREHR ont HBLowk 50388 (B OFInEifiavae & of LREIAANH Al be (eyae
seneor WEURCHL e R b S8 e 52480, BB, Bheboh T one
lat g al 9 HRgAralla® FIR VeI e TRe Uidanst RE baRkid tie LR vERRyY sensor 10B
and the moving frame 9 in the movement direction of the moving frame is 200
mm, when the velocity v at which the supplied air SA is discharged from the
lower surface 6a of the ceiling partition 6 is 0.3 to 0.6 m/s.
In the air velocity testing according to the present embodiment as
20  described above, the distance h in the height direction between the air velocity
sensor 10B and the lower surface 6a of the ceiling partition 6 is 150 mm.
[0186] [Further embodiments]
The exit surfaces of the filter group G being tested are not limited to being
formed in the ceiling surface of the room, and may also be formed in the side
25  surfaces of the room. In such a case, the opposing room walls spanned by the
moving frame 9 may be a combination of the ceiling and floor, or a combination of
the opposing side walls.
[0187] The constituent material of the ceiling partition 6 is not limited to a

perforated panel, and may be a net-shaped material or a sheet-shaped material.

30 [0188] In the above-described embodiment, the lower surface 6a of the ceiling
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hei ght as the noving franme 9, as viewed in the |ongitudinal direction of
the 15 noving frane. For exanple, the distance d between the air velocity
sensor 10B and the nmoving frane 9 in the novenent direction of the noving
frame is 200 mm when the velocity v at which the supplied air SAis

di scharged fromthe |ower surface 6a of the ceiling partition 6 is 0.3 to
0. 6 n s.partitione6 aluringe bhocvélycite ststige atdod @ting Hoenidiescpres ent wedodd tlent as
20 described above, the distance h in the height direction between the air
vel oci t exittewdacesioithenfilteh grounés, and the m@angfframe T dispgseshbelow the 6 i s
150 mm 136 Furt her. epnbodi ment.s]. The exiit surfagces the filter group
G bei ng %[fagl%gegaféfrl@%ﬁ- Imﬁm%&ﬂgﬁlﬁ&axge ota6ea a0k he glﬁeﬁ ignpsesc | of

t he roo : al e formed in the side 2 ur.fFaces of the room. In
such o Qag R Yy 8o e bLTRG shR NP shikGes 3P B EBS g B RE be
conbinaty m-?l bl elild MR dokRol s ViR GRIPIABLIBNAY frdile PRAASEY

si de maIFs.l 0137] The congggfugnt naﬁerfal 0 fﬁg chFg%grpart???o 6is

not |i mdigsbsed Ilowahkofilaéeds panchowane Fig. D6 shde6:- Shaphis daiffuratioal a
sheet-shaped material. 30 [0138] In the above-described enbodi nent, the

| oner suhtacwpbaddfir Sfedsehhigeyl dowpwardtingraélldlistregne frowetle dischbess i ng
and during.normal service are used as_the exit surfaces of the filter
group GSUusfages He akbhe Adters 4rearobe tesdpdposed bel ow the ceiling partition 6.

| nst ead, I scharge rfaces 4a of the filters.4.disposed. . the
ce?l i ng [%@Qaﬁég&ﬁ@t&é’ 8%%581'15?@ eg%q%lgﬁpg’a%sa’ﬁfvsetl%é& %FI{%F qt?:g;’(fpseé Bft i ng

. : h : _ L : g 9
ey Be " SHPEBER L] BchiBRAodh (B9 AYI PRI LE e B\ MHRG AR ||
confi guibatinOih extdifalb lgualtioddCal 6f e eisaldastdesmiipenyadBil NndeadicRlitys bf €ans
fromthe discharge surfaces 4a of the filters 4 can be tested. [01391 In
t he abovbe dengeifzet, &irbdditeetin]lytthe sime heighti 45/ tlsenswving GRuhs 95éh orderm 10

supported state positioned in the fri n%e‘ part Bl' of the curved streamine
area B1togetimowr tha aihEelorid sensor 0B b1 aphextendodduwpreied stage anethdl in

tnr;\?i xgcw%%gggrap%}ha g;f;:[cr)]\%gvgr?rttﬁg teigil%bg% %ﬂg | zfilrl %1%5‘1%7 Ssaerrrlgoxh ell(ﬂi| tina%hé he
15 extended supported state is not limited to substantially the same height at the
moving frame 9. Instead, the air velocity sensor 10B may be set in a supported
state positioned in the fringe part B1' of the curved streamline area Bl or in an
external location C1' of the curved streamline area B1 in the vicinity of the fringe
part, at a position higher or lower than the moving frame 9, in order to set/mount
20  the air velocity sensor 10B in an extended supported state on the moving frame 9.
[0140] In the above-described embodiment, a single moving frame 9 is disposed
across the opposing room walls 2A and 2B, and the range in which the filter test
device 10 can move is made to extend over all the exit surfaces of the filter group
G by using the movement of the moving frame 9 and the movement of the filter
25 test device 10, which is mounted on the moving frame 9, in the longitudinal
direction of the moving frame. In lieu of this configuration, a plurality of moving
frames 9 may be disposed in parallel, the range of movement of a plurality of
filter test devices 10 can be made to extend over all the exit surfaces of the filter
group G by using the movement of the moving frames 9 and the movement of the

30 filter test devices 10, which is mounted on the moving frames 9, in the
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to set/nmount the air velocity sensor 10B in an extended supported state on
the noving frame 9. However, the height of the air velocity sensor 10B in
the 15 extended supported state is not |limted to substantially the sane
hei ght at the noving frame 9. Instead, the air velocity sensor 10B may be
set in a supported state positioned in the fringe part Bl' of the curved
st r eanl ilopgidndmabdimection rtheantengdramesati on ' of the curved streamine
area Bl in the vicinity of the fringe part, at a position higher or |ower

than t hdOAdll dg implgmentingthe fest apegkef thaupresent imeention Jescsdiedyakaviesor

10B | t ended t t t he .noving f 9. [,01401.In th

above. ddber PEEanER qatRentt s i EureARAeE o0k 6l MechisasiFeratietote t he
i | -2 t i i t i

Gou ce LRI A A it Bl RO BIR B . I Jomd HashSoHhe

filtgr ghovdmeft PyngtSbNehd NRFBYETEBMicOL0 RSy RREMDoTE20®y% BHFid6S the
novenment of the filter 25 test device 10, which is nounted oh the noving

frame 9 exitnsutfecdsarfghe ddteradrougiGecti on of the noving frane. In lieu of
this configuration, a plurality of nmoving franmes 9 may be disposed in
paral | el 9125.% Whemdhefmavingnizamen? ia npdvadaby aydive mhedhagrisme endddei Elser 10
can be de,ta extend ove(li aiﬂl.the %%t surfaces of .the filter roup G by
usi ng t HESHECEARRAL 151 mPKed FelAthy ¢ the 2@ingdrame Hbydhenirive meghamdsm; | ¢ or

o oot 7 an o eh s
| o § g Fedfanithl 6 nop 1IRKAICE Ak WGHIPYLRG AdBNBRA iy (HL EBodiitens
firsy aspect, ahdt RErRLSSAIMdes NVEHL R IBEEA. | bﬁ@so?bﬁié?’gué&?gnﬂw ! ghange

of the filter test device 10 is not necessarily require extend over

al |t he gexdings thid anesernént hé thd hesvigg dupme. 9) Andonke GARES , mbblgamisiD\eent

range of the filter test device 10 nmay extend over only a portion of the

exit sumadieg the mpheerhent of thy Slfpr Gst[dpvie1l e relabionrovthe gnéviageT@miesd

noved by a driye .mechanism and the filter test device 10 is nmgved.

rel ativérs dlqthlé%ﬂc ) tkl?awgggs Biﬁsﬁﬁée%rlpv@ler@mm@ﬁm abeEe raBAYAEINS s

not lim timng belt escribed in the enbodi nrent 10 above, and
ottff% ﬁl%d%g %baéf %831@ e%‘i_OP%\F‘g

vari ous nodes can ‘0, the guide nechanismfor guiding the

moveseno pA3]t i tRRVARE et d¥BibRd ARFodige R4S ITBABRRIMALE 26 causes two

drive pulleys 25 to rotate in a synchronous manner to bring the movement speed
of the two ends of the moving frame into conformity. In lieu of this configuration,
it is also possible to use a drive structure that separately provides a motor for
moving one end of the moving frame 9, and a motor for moving the other end of
20  the moving frame 9, wherein the motors are caused to rotate in a synchronous
manner to bring the movement speed of the two ends of the moving frame into
conformity.
[0144] The cableveyor 37 described in the embodiment above is not the only
possible cable-shaped component holding mechanism in which the cable-shaped
25 components 18 and 19 extending from the filter test device 10 are held alongside
the moving frame 9 while allowing the filter test device 10 to move in relation to
the moving frame 9, or the only possible cable'shaped component holding
mechanism in which the cable-shaped components 18 and 19 extended between
the moving frame 9 and the room wall 2A are held along the room wall 2A while

30 allowing the moving frame 9 to move. Various other modes may be adopted.
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gui ding the novenent of the filter test device 10 in relation to the noving
frame 9 are not limted to the nodes described in the enbodi nent above,
and various other nodes nay al so be adopted. 15 [01431 In the
above-descri bed enbodi nent, an interlocking shaft 26 causes two drive
pulleys 25 to rotate in a synchronous manner to bring the novenent speed

of the ton4sinda thle guide Moridigrd fanbedrihg thonher dhdyof the hiRin@frdhe 9 in

configuration, it is also possible to use a drive structure that

separ at ¢hyg lpngxtudwladlnmtmn flor thmq)\nggaiesuwémdfhatt heoview alng tleamgudle and
a notor fgr novi ng the other e?d of 2 nDV|ng frame 9, wherein the

mot or s &PHS L uEAE: ther Hridaace of 1he g 6?1 822, ﬁﬁna@p%g BRechgnise

d h f
cant eveybl S HESERRR sfnd Uie BRSHBE 47 A dfbert Ebe, téa&ho et o

cabl 5 ShapgduEeP AN FdIL8IE REIANIPILN WA Bl LGV GEPhaRRN ety dn

conmponent's ext endi ng 1ter test deV|ce are

al ongsi ggovig dWYdeEB {4 Potatd retative talela@womext ba dtilbhey odeet tHdeti € 8nddof O
nove in relation to the noving frane 9, or f he only possi bl e cabl e- shaped

conponerthe hobdinggframes 9ani she ilongltidmdl hdirecibire- dmapech eoopsenahessBifand 19
extended between the_ noving franme 9 and the roomwall 2A are held al ong

t he rooftvigtrreef the adaptzes mechammmiipaofdimiigd e Angiroctuge wsing a\kparng

th t.ed 0145 th de struct for bear |

Che  two St BHIGHR e ARgrihedin Bie prmbBALT B PO G i Ve G R SRR he
movyfHg glg Y B a%i%y%&?t AT e eak%gtﬁ Crnd 't%e 'wﬁtl ﬁﬁ o%i%%%etlﬂe‘?v&ﬂbg?ibce of

t he qui rarls an-a |ng nmechani rane and

the novigligwddyiee tR8 rbIhti%VﬁloR@hféh*t‘b? the n@@sﬁhgq}ﬁ% 9 Anfl ftﬁeﬁnbﬂ&a@ devidenal
direction of the noving frane, and the noving frame 9 and novi ng

devi ce 23 fio thetlahgitudimdli diretidorarfhtiet bherving nfrainel batsvtzeeoneoxothé hreldtive ends

of the noving frane 9 in the longitudinal direction. In such a case, the

speci f i éotaﬁqru@ﬁﬁheenowrtgr@aam%angghm%@gﬁm@ 2Bt linited to a structure
using a bearing 34 and rollers 35 as described in the enbodi mrent above,

and various other nodes 10 may be adopted. Al so, the structure may be one

In i CingSbRTRIR L REBIREARITITY

[0146] The filter test apparatus according to the present invention can be applied
to clean booths used in rooms for manufacturing medicines and foodstuffs, as well
as in rooms for manufacturing semiconductor components, and to various other
clean rooms.
20
BRIEF DESCRIPTION OF THE DRAWINGS
[0147] Fig. 11is a front view of a clean booth during leak testing of a filter;
Fig. 2 is a front view of the clean booth during discharge velocity testing of
a filter;
25 Fig. 3 is a diagram showing a scanning pattern of a downstream suction
device;
Fig. 4 is a front view of the clean booth during normal service;
Fig. 5 is a diagram showing the exhaust structure of a guide concavity and
a frame-accommodating concavity;

30 Fig. 6 is a cross-sectional front view of a supplied air chamber showing an
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allowed; i.e., the relative novenent of the noving frame 9 and the noving
device 23 in the longitudinal direction of the noving frame between, or
the relative rotation of the noving frane 9 and the noving device 23. 15

| NDUSTRI AL APPLI CABI LI TY [0146] The filter test apparatus according to the
present invention can be applied to clean booths used in roons for

manuf actarrangementt of e spatdahooasiod devicess well as in rooms for
manuf act uri ng_seni conduct or conponents, and to various other clean roons.
20 BRI EF DESCHI@TY @magperspectbDrRAWeNGShp§ing Pheistructuiesofa fsupport flevice for

cl ean bgﬁtﬁ_durin | eak .testing of a filter; Fig. 2 is a front view of the
cl ean bdBE HOFRSTHGYSUEHAR §8VIFEI ocity testing of a filter: 25 Fig. 3 is a

di howi | . Of d > i devi ce, Fig.
<8 front vi caFor AL AR, SEb gk sn BTSSP A 0l SR a0

di agsam:ghe BEchhRginayst structure of a guide concavity and a
frame-accommodati ng concavity; 30 Fig. 6 is a cross-sectional front view of

a supplied ai Fighanber sidboMewgshvingSthar stauaeire iif 0Eugiord v @Aforsaie hion
device, Fig. 7 is a perspective view showi ng the structure of a support

devi ce fescharge vdloaitytsevaom;suction device; Fig. 8 is a side view show ng
the distributign of an eddy current _and a 5 curved streamine area; Fig. 9
is a side vi e\fpﬁg-héw g2t Hagsam shevinsmh R scajuppsrratiesn of ther andmcharge
dischargg(%§JQ%it¥.sensor; Fig. 10 is a diagram showi ng a scanning pattern
of the |% schar ge velocity sensor; 10 Fig. 11 is a side view show ng

thejgranner | ”F‘i‘?.i £ ]jéasé'i‘ﬁé Q)ge\ivs%ﬂmﬂﬁgt e fAQnefihathlicBNa SWABH is HffeCtP!
t he support device for the discharge®velocity
the retraction support state of the support device for the discharge velocity
$ensor;
Fig. 12 is a block diagram of a powder mixing apparatus;
Fig. 13 is an exploded perspective view showing a movement structure;
15 Fig. 14 is a cross-sectional view showing the movement structure;
Fig. 15 is a layout drawing of a moving frame showing another

embodiment; and

Fig. 16 is a layout drawing of a moving frame showing another

embodiment.
20
[DESCRIPTION OF REFERENCE NUMERALS AND SIGNS]
[0148]
2 clean room
2A room wall
25 2B room wall
2C room wall
2D room wall
4 filter
5 supplied air chamber
30 6 ceiling partition
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sensor; Fig. 12 is a block diagramof a powder m xing apparatus; Fig. 13 is
an expl oded perspective view showi ng a novenent structure; 15 Fig. 14 is a
cross-sectional view show ng the novenent structure; Fig. 15 is a |ayout
drawi ng of a noving frane showi ng another enbodinent; and Fig. 16 is a

| ayout draw ng of a noving frame show ng anot her enbodi nment. 20

[ DESCRI PTI ON @& REFERENCEuMGBERALS AND SIGNS] [0148] 2 clean room 2A room
wall 25 2B roomwall 2C roomwall 2D roomwall 4 filter 5 supplied air
chanber 30 68ceil i niycphatian ¢hanmed 6a | ower surface 8 circul ati on channel 9
novi ng frame, support state switching neans 1Q filter test device 5 11

mi xi ng means P1A fi F%Q"lﬂglfrasq}%pﬂlﬂpﬂ%gﬁ%%te§§’é ngmeangopl y neans 11B
Pnrs(r)rgg?tl on negps 11%1%rltgét' Q9 qeans 11D di spersion means 10 HE col lision

5 11 mixing means
11A  first air supply means, second air supply means
11B  production means
11C  diluting means

11D  dispersion means

10 11E  collision member
12 upstream suction device
15 setting means, scanning control means, suction device switching
means
18 cable-shaped component
15 19 cable-shaped component
20 downstream measurement means
21 upstream measurement means
22 guide mechanism
23 guide mechanism
20 23 drive mechanism
24 drive mechanism
25 drive mechanism
26 drive mechanism
27 drive mechanism
25 29 support state switching means, support device
31 drive mechanism
32 drive mechanism
33 drive mechanism
34 adapting mechanism
30 35 adapting mechanism
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12 upstream suction device 15 setting neans, scanning control neans,
suction device switching neans 18 cabl e-shaped conponent 15 19

cabl e- shaped conponent 20 downstream neasurenment neans 21 upstream
measur enent neans 22 gui de nechani sm 23 gui de nechanism 20 23 drive
mechani sm. 24 drive nechanism 25 drive nechanism 26 drive nechanism 27
drive nmechani 86 25 29aptimgantcledbm swi t chi ng neans, support device 31
drive nechani sm 32 drjive nechanism 33 drive nechani sm 34 adapting
nmechani sm 30 33% adspblenthanedrcompment Rédiagapechapnisschani sm 37A

cabl e- shaped onenj . hal di ng mechani 37B cabl e- shaped conponent

hol di ng mecha%i §8{’]§fﬁc}€é’e Mﬁﬁeﬁlt}r&@mfgr% 12RIEBhmodat i ng concavity

40 cover 41 c%\éer 4%11%&19036190%‘7%%5 B1 curved stream I ne area

5 39 frame-accommodating concavity

40 cover
41 cover
43 suction means
B1 curved streamline area

10 B2 curved streamline area
B1' fringe part of the curved streamline area
Cr external location of the curved streamline area in the vicinity of

the fringe part of the curved streamline area
CA production gas
15 DA diluting gas
d distance between the filter test device and the moving frame in
the movement direction of the moving frame
h distance between the filter test device and the exit surface of the

filter group in the height direction

20 F2 suction means
G filter group
P powder

SA supplied air

V1 production flow rate adjustment valve
25 V2 diluting flow rate adjustment valve
X nozzle
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10 B2 curved streamine area Bl' fringe part of the curved streamine area
Cl' external |ocation of the curved streamine area in the vicinity of the
fringe part of the curved stream ine area CA production gas 15 DA diluting
gas d distance between the filter test device and the noving frame in the
novenent direction of the noving frame h distance between the filter test
devi ce dOHAIM® exit surface of the filter group in the height direction 20
F2 suction neans G filter group P powder SA supplied air V1 production
flow rate adjustnent valve 25 V2 diluting flow rate adjustnent valve X

oern or i iR, e bbbl SBfoeloh 2P RE1 S 3060 R0l Briiifed Bt °"
puri fyi Pl SPRItbEY bR d e ;Iggmaw?ﬁg? girdggxgabg a&{ 265pBLd & $hd&o5H fce

of the omacting as exit sur es o0 ers, the

appabat wsiloanpuifacdor aAsideVduifade’ MEhOFoRRtRUNS MNExithfu®xdes T ERARS oPf
the filter group to be novable in a direction along the exit surface

or t hogortak filtershehd amgrratds nempriingct i on t hereof, and spanned by opposite
walls of the roomin a position of the 10 roomnear the exit surfaces; and
a filter test adBWVERs faras oyientadadens the wxithewifaces efible filtergroup to be

nggir ér%gx?alc})lg: i&)ie%[ Iﬁ?r%ﬁ%ph%fo%%? ?eg{i{]%_r&?fac%' ofa’\ch]:)isgcl)flar t(t) % tei Po%g?ﬁﬁﬁ;lg{ us
direction thereof, and spanned by opposite walls of the room in a position of the
10 room near the exit surfaces; and
a filter test device movably mounted on the moving frame in the

longitudinal direction of the moving frame.

2. Afilter testing apparatus according to claim 1, further comprising:
15 a drive mechanism for moving the moving frame;
a drive mechanism for moving the filter test device in the moving frame;
setting means for setting a scanning pattern of the filter test device for
the exit surfaces of the filter group; and
scanning control means for operating each of the drive mechanisms so
20  that the filter test device is caused to scan/move in accordance with the scanning

pattern that is set by the setting means.

3. Afilter testing apparatus according to claim 1, further comprising:
a guide concavity disposed on each of the walls across which the moving

25 frame extends, to extend in the moving frame movement direction; and
a guide mechanism disposed inside the guide concavity for guiding the
moving frame, and a drive mechanism disposed also inside the guide concavity for

moving the moving frame.

30 4. A filter testing apparatus according to claim 3, further comprising an
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15 a drive nmechanismfor noving the noving frame; a drive nechanismfor
noving the filter test device in the noving frame; setting neans for
setting a scanning pattern of the filter test device for the exit surfaces
of the filter group; and scanning control means for operating each of the
drive nmechanisms so 20 that the filter test device is caused to scan/ nove
i n accorpenableflosatlaeovarafonicogeripgtupethe guide coscasaty. by t he setting means.
3. Afilter testing apparatus according to claiml1, further conprising: a
gui de concavity di sposed on each of the walls across which the noving 25

L e e L
rame, ?‘ﬁgafi‘s ﬂfr's\ﬁ%%{gg%igﬁ@%gﬁaﬂéﬁﬂgﬁﬁjfﬁh?&é A3bAGy Bf*ﬂle?ghﬂi% &%@g@ff&.t y ror

novi ng e novi ng er testing apparattis according to
claitm 3, further conprising an 49 openabl e/cl osable cover for covering up
the guide concavity. 5. Afilter testing apparatus according to claim 3,

f urt her & ondpfiltsr nestsng bpparate acsorfding $ocliimgl ambewsthausting air fromthe
interior of the quide concavity. 5 6. Afilter testing apparatus according
to claim1, wkbedilipregreupiis dispogedip the ceilingnfdbeideaheoamai | i ng of the

cl ean room a curveg Sfrrtrea i ne ar.eafis forrreg.cib‘rr: whi ¢h areﬁ t he ai.r flow
velocity is K GHEFLTEeARHNG 3R 15 anae 11) Haichhareaobhy a1t Tlewayslefty 1s

pr oxi mak,: i Lt b rectiQr i rame
e vi cudieler (ot 1 cBheiereakiing e . ERETHE e iBr AR 16 ¥e FRY e

uni for mifli gehaiddenitint! fiesidP|dfetheidoviSy PAA¥Nad RidwRnal iR 16 pMnaRe] f | ow
fromthe exit surfaces of the filter group; and the filter test device is
mount ed darectioa efobhergofirggmérainme, swhex ttha dadfaup dischadgs bétke tsappHef @st id oned
in the fringe part or outside the curved 15 streanline area in the
novenmentbleWndnta paradle] dhwnwearndrfiow feore the exitesurtaceedf the fidterigrnupased, as

viewed in the Jongitudinal direction of the noving frane.
tile r}%ter (gest device is mounted on the mox%ng ﬁ'ame in an extended

supported state to be positioned in the fringe part or outside the curved
15 streamline area in the movement direction of the moving frame of the curved

streamline area, as viewed in the longitudinal direction of the moving frame.

7. Afilter testing apparatus according to claim 6, wherein
the filter test device is mounted on the moving frame in a supported state
20 positioned to one lateral side of the moving frame at substantially the same
height as the moving frame, as viewed in the longitudinal direction of the moving
frame; and
the distance between the moving frame and the filter test device in the

movement direction of the moving frame is 75 mm to 250 mm.

25
8. A filter testing apparatus according to claim 6, wherein the distance in the
height direction between the exit surfaces of the filter group disposed in the
ceiling of the clean room and the filter test device is 100 mm or more.

30 9. A filter testing apparatus according to claim 6, wherein a
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7. Afilter testing apparatus according to claim®6, wherein the filter test
"device is nounted on the noving frane in a supported state 20 positioned
to one lateral side of the noving frane at substantially the sane height
as the noving frame, as viewed in the longitudinal direction of the noving
frame; and the distance between the noving frame and the filter test device
in the fromemncomanodating nontavitieisrdispoged rinnthei soohs walls pogisdnerh a2ths. A
filter testin ppar at us .accor di r&glg to claim®6, wherein the distance in the
hei ght &qdéct)f; éﬁe DREYIREn fiamae di the yrewpmentdiression fare acepramedatingothes i n
the ceiling of the clean roomand.the filter test device is 1Q0 Qr.

or e, sgPav g briitoris, BOPeREREAIRNE Simt borEr SEFaTnsin g e 50
frame-a %Qfgyég%?itwﬁ%p%?gﬁ y is disposed in the roomwalls positioned at
the ends of the novingfranme in the novenent direction for acconmodating
the S5nmoving franme via novenent to extend froma position corresponding to
the exit surfaces of the filter group. 5 10. Afilter testing apparatus
accor di nd.t A dlliresStinglepparates aedovdingethalnimn®, wherkiapo detvel mechenisihe
frame- acconnodat i ng .concavity for noving the noving franme. 10 11. Afilter
t est i ng 18 gpaPeteds Lisde rienfraime-acepmmmodatinet enncaytipfars maying the moving
openabl %!cl osabl e cover for covering up the frame accommobdati ng concavity.
12. A fit#8F testing apparatus according to claim9, wherein the filter
test device is supported/ nmounted on the noving frame to be offset to the
side opposite from 15 the frane-accomodati ng concavity froma w dth
center afl.thg fiR¥l N@stin@MBpparatiibCatmy&RN o dilhAat DO TupfhdrhBoMPYisitl fdame.
13. Afilter testing apparatus according to claim®6, wherein supported
state owehabledosadasovesr for owvalény Liprthevikdmet sugoinieodatppo cétdhvityat e of t he
filter test 20 device in the noving frame between an extended supported
state, and a retracted

12. A filter testing apparatus according to claim 9, wherein the filter test device
is supported/mounted on the moving frame to be offset to the side opposite from
15  the frame-accommodating concavity from a width center of the moving frame in

the movement direction of the moving frame.

13. A filter testing apparatus according to claim 6, wherein supported state
switching means is provided for switching the supported state of the filter test
20  device in the moving frame between an extended supported state, and a retracted
supported state in which the filter test device is positioned nearer to the moving
frame than in the extended supported state in the moving direction of the moving

frame.

25 14. Afilter testing apparatus according to claim 13, wherein
a supporting device, acting as the supported state switching means
oriented so as to extend from the moving frame to the side opposite from the room
Wall provided with a frame-accommodating concavity for accommodating the
moving frame by extending the frame from a position corresponding to the exit

30  surfaces of the filter group as viewed in the longitudinal direction of the moving
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supported state in which the filter test device is positioned nearer to the
noving frame than in the extended supported state in the noving direction
of the nmoving frame. 25 14. A filter testing apparatus according to claim
13, wherein a supporting device, acting as the supported state sw tching
means oriented so as to extend fromthe noving frane to the side opposite
f rom t hdramemhasal $trpetonre dbdt wah lexderid amd- otrantddtvieay acstmetrhietlysthte in

accomodat | Rg thte1 novi ng frame by extending the frane froma position
correspd}?ﬂaﬁc gtheotiltae testh ewge doin e sxtandesesypparsed gtafep and & icowsuncted t he

TR T T R S
device is in %He%@?B%ﬂg%pﬁgrﬁﬁda%%ﬁcgur@% Syl me eeeéjuaprpz)tr,?l%lg ad&bighi ch

the filter test celisinaretrac supporte

SUPPSI t iffem e Gerebétted stdte Ut YhE doftraziéd GRARI LY RSP ORE INEvIHRY ieSne O
fromthe stretched state to the contracted state by noving the noving frane

toward dowand axtoedtawkd wallairstateate ninmwlbh, by exteaddighghé hfeafueaf®@ni rrom a
position corresponding to the exit surfaces of the filter group, after the
di stal @e8tiqy comesrnshine ttp ile el serfreesplothehiiltengroww mftar thei distallend oom

' arme- adk oo PPy oS o MBPOEED TR ARG FACS (HE oW nyall, 6. 195 A
fr f . GG rigadls
cabl o sRARL LSt Raf SR SR B oo iBHRE Dhifully for

conponeRkcéiaioddsirgi® ,fnbgmgtﬂ,gn{ei_l ter test device along the noving franme
while 15 allowing the filter test device to nove in relation to the noving

frame. 16. A filter testing apparatus according to claim6, further
conprising a cabl e-shaped conponent hol di ng mechani smfor holding a
cabl e- sH@pedA EHepotrsting appadatishecorsing hto rmbaimng6.f fartheancbmpeisiom wal |

along the yogm 20 wall while allow ng the novipg frage to nov 7. A
filter P%@iﬁ'%&pé‘épa?oé?agn%coh_ t SIRITHHFB, Erthﬁﬁlﬁlm@onﬁri%&ﬁj? gped
gut dancgoﬁlﬁnroﬂgﬁy "’cﬁap&\fée?l%s%‘r%' t%% fﬁ%'e:lr tgsrtoc‘i'évqged afocr)lgt tI116e rrn%(\)z{?lg\'\%lallﬁe while

15 allowing the filter test device to move in relation to the moving frame.

16. A filter testing apparatus according to claim 6, further comprising a
cable-shaped component holding mechanism for holding a cable-shaped
component extended between the moving frame and the room wall along the room

20  wall while allowing the moving frame to move.

17. Afilter testing apparatus according to claim 6, further comprising:
a guidance structure having a guide rail provided to the room walls
spanned by the moving frame to extend in the movement direction of the moving
25 frame, and bear the two ends of the moving frame in the longitudinal direction in
the moving device for moving along the guide rail under the guidance of the guide
rail; and |
an adapting mechanism provided on at least one of the two ends of the
moving frame in the longitudinal direction for allowing the moving frame and the

30  moving device to move relative to each other in the longitudinal direction of the
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spanned by the noving frane to extend in the novenent direction of the
‘moving 25 franme, and bear the two ends of the noving frame in the

| ongi tudi nal direction in the noving device for noving along the guide rai
under the guidance of the guide rail; and an adapting nechani sm provi ded
on at |east one of the two ends of the noving franme in the |ongitudinal
di rect i onovimg Hlanpwi oy allowing whagmiovare feamde tded tBe movineg ddeick cte tatabove
relative to.each other in the longitudinal direction of the 52 noving
frame, de'aivol el odesoving frame and the noving device to rotate
relative to each other. 18. Afilter testing apparatus according to claim
6, further conprising: 5 a detachable air-perneable ceiling partition

di sposedshel oy hbdhiok ﬁggvgi;agufs%ea@dgﬁg o) B1alifi6 ARG Rphilif 1 ean room

for suppliying air romthe er ‘group do into a clean

roondi n par al Iaeae@hhgm@saltrrﬁe@ugﬂabw@ei@i@sg ha&WgitiRHidpPosOd belhe hefillet BEohPWer
surface of the ceiling partition is used as the exit 10 surface of the

filter grroupledota thet céihmgnuf/ilegclbanmeons fdi sppphstinee hnvwdisbkrarzeid from the
partition. 19. Afilter testing apparatus according to claimg6, further
conpr i sitHier gronpppevawaafringmanglenn meam suppraldel stireams thmeugh dha cedong
through the .15 filter group and is di sposed on the reverse side of the
filter ﬁﬁ%onm' xing means for mxing filter |eak testing powder with the

air that passﬁ?hezlep; %ﬂghlo%vequgﬁrfg&% oTUAR %%fgglggg)%ﬁlﬁo;lggspﬁggg la{seghgiefrxit

chanmber; and downstream nmeasur enent means g turing arr from

al | 10estsurfaeealfitheSHIosy: pggd» thetHaeRViRE e fik [di§J0s04 gién)owhe ethd

downstream suction 20 devi and nmeasuring the anmount of powder particles

in the gaptimoad air; wherein the m xing neans includes: production neans
for receiving a supply of production gas fromfirst air supply neans and
produci ng the powder in a state dispersed in the production gas;

19. Afilter testing apparatus according to claim 6, further comprising:
a supplied air chamber that supplies air to the clean room through the

15 filter group and is disposed on the reverse side of the filter group;
mixing means for mixing filter leak testing powder with the air that passes
through a duct for supplying air to the supplied air chamber; and

downstream measurement means for sucking/capturing air from all test
locations on the exit surfaces of the filter group by using a downstream suction

20  device, and measuring the amount of powder particles in the captured air;

wherein the mixing means includes:
production means for receiving a supply of production gas from first air
supply means and producing the powder in a state dispersed in the production
gas;

25 diluting means in which the powder outputted together with the
production gas from the production means is joined to and diluted with a diluting
gas supplied from second air supply means; and

dispersion means for dispersing the powder outputted together with the
production gas, and the diluting gas from the diluting means in the air passing

30  through the supplied air duct.

53



25 diluting neans in which the powder outputted together with the
production gas fromthe production neans is joined to and diluted with a
diluting gas supplied fromsecond air supply nmeans; and di spersion nmeans
for dispersing the powder outputted together with the production gas, and
the diluting gas fromthe diluting neans in the air passing 30 through the
supplied air duct. 53 20. A filter testing apparatus according to claim19,

wherein e éﬂi Huti n%maans i ncludes an agitation container for receiving an
i nfl ow ¢hltgr testing apparaiys acreyling éoclanm Ly owherednr supply neans and

th ducti o t put t.ed, t ther. w.th the. f t he .
oradbet on moahe SR B RE TR bR MR e he et on
du s d | Peaf TS B iy
't he 1on A (CIRRLEY ERE AR FREh the el ML lx dhi1E pofn oRfd R RHEIMATEES

are bausged dutphtledavgétierivwitkthalpowiRiffdietab prodaasen efedae agi tation
container during the inflow of the diluting gas 10 and the production gas
into the cont ai mevolvingl aihestpeawiels tpgratduéddimsidat thd regitatidmtcontainentlay ner
together with the production gas is mxed and diluted with the diluting
gas by GPrAYNEHNG ey spth ahthediludinggas and mrodugtion |geerintthetinterien phthe us

ding.to.claim19, f : L si-ng: dual [ I h
Gouni os Sl Prdiies it 5liie AV Rich Wicknsts-ae “Suppd o FRUShehe ImeRBRh gas
tputt [ gs . ' ' : d
one. br ek A SAL e bE PR aBlib DR RE Ml BASLNHIRY KEhE EDRRR O

gaslOancridngheasductibapaBadtdafe tsntaii}t hgd to the diluting neans as the
diluting gas. 22. Afilter testing apparatus according to claim 19, further

conpri sing: atheogewdénnhat dlowatiate aher agitatioh otortaiaroktdgathet heithetlke f | ow
rate of 25 production gas to the production nmeans; and a diluting flow
rate coMrPen¢tion gap is srired andhdiluted wathithe dilutingegas byiusing whe revolving

air stream.

15 21. Afilter testing apparatus according to claim 19, further comprising: dual-use
air supply means that doubles as first air supply means and second air supply
means;

wherein gas outputted from the dual-use air supply means is branched into
streams, and one branched gas is supplied to the production means as the

20  production gas; and the other branched gas is supplied to the diluting means as

the diluting gas.

22. Afilter testing apparatus according to claim 19, further comprising:
a production flow rate controller for controlling the feed flow rate of
25 production gas to the production means; and
a diluting flow rate controller for controlling the feed flow rate of 'diluti.ng

gas to the diluting means.

23. Afilter testing apparatus according to claim 19, wherein

30 the dispersion means includes a plurality of spray nozzles disposed in the
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gas to the diluting means. 23. A filter testing apparatus according to
claim19, wherein 30 the dispersion neans includes a plurality of spray
nozzl es disposed in the 54 supplied air duct so as to be distributed in
the longitudinal direction of the duct cross-sectional shape thereof and

t he powder outputted together with the production gas and the diluting gas
f r om t hesudpligdi aig dustuse dsstaibe tdistyiueddtio ﬁlleelOpgiINglimalydimectm af thw dukes
and 5 sprayed fro he spray . nozzles. 24. A filter testing apparatus
accordiﬁ%oﬁ'&%W%Fﬁ$%g?p?§@ﬂﬁé’ rising a collision nenber disposed
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testing apparatus according to claim®6, further conprising: a supplied air
chanber sgpirapebfdnothd berayeneiAsas. si de of the filters for feeding air to the
clean roomthrough the filters; 15 m xing neans for mxing filter |eak
testing powder with the air that passes through a duct for supplying air
to the supplieg air chanber; downstream neasurenent nmeans for )

sucki ng/&apt Or FIHET atestingo gpRATatuss accarging itonelasm tfle faxthers gpmpsisingia t he

filt b ' t ti devi ce. [ th t
of  ponadPIrE? argBEn” KRR REA 1OSns B R 4R por e  Hetm Gt on
devi . e D ¢ .
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filter dgrepheldspersion MehaaRs volling Bid dikbee inCllRMIplidd Li-ideict. areas in
the supplied air chanber; suction device switching neans for sel ecting

whet her to suction/capture 25 air fromany of the plurality of upstream
suction device; and upstream neasurenent neans for sucking/capturing air by
usi ng t Re- %ﬁit?éé?ﬁtb‘lﬁ:@w&ié@iaé@o@ém%&q elaimb, tfhetharcomurisiagi ce swi t ching
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feeding air to the clean room through the filters;
15 mixing means for mixing filter leak testing powder with the air that
passes through a duct for supplying air to the supplied air chamber;
downstream measurement means for sucking/capturing air from all test
locations on the exit surfaces of the filter group by using a downstream suction
device and measuring the amount of powder particles in the captured air;
20 a plurality of upstream suction devices disposed in a distributed manner
over the entire area of the chamber interior areas in the direction of alignment of
the filters in the filter group, for sucking/capturing air of all chamber interior
areas in the supplied air chamber;
suction device switching means for selecting whether to suction/capture
25  air from any of the plurality of upstream suction device; and
upstream measurement means for sucking/capturing air by using the
upstream suction device selected by the suction device switching means, and
measuring the amount of powder particles in the captured air as information for

compensating the amount of particles measured by the downstream measurement

30 means or as information for controlling the amount in which the powder is mixed
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conpensating the amobunt of particles neasured by the downstream neasur enent
30 neans or as information for controlling the amount in which the powder
is mxed 55 by the m xing neans. 56

by the mixing means.
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