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 a filter testing apparatus adapted for use in a clean roomprovided with
a plurality of filters arranged in parallel for purifying air supplied to
t he rogg& a__ceiling surface or a side surface of the roomacting as exit
surfac ZEEHEJQ%XBHB f 10 the filters for carrying out leak testing, air

di scharge velocity testing and other types of testing of the filters in

t he cl ean room BACKGROUND ART [0002] Conventionally, a scanner for noving

afilt mmmi ﬁgz('ggj tions 15 to performscanning is nounted on
L r rarre%n ot @g

a filter suppo ides of a single filter so as to straddle
the filter. When so nounted, the filter test device scans the exit surface
of the straddled filter (e.g., see Patent Docunent 1). [0003] There are

al sb dePECEBNICAWMEBIFLIA scanner novable in the XY directions or provided
with a novable armis placed on a cart that travels on the floor,. agﬂ a 20
filter [0eQ1] ddw presest iaxantian xelates teea Ekier tesiimgepraratys) apd spaghsally ne
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[0005] In erther type of conventional apparatus, the filter test device is
moved hje Bleishforseanyior éwt peild cegtims annidigchiargorddocityo téstiig ahd atherhe
filters in aclean room 1 In addition, the test apparatus itself (i.e.,

t he enttypes oEstiagpdrthe ddiensustthsaleareremmt i al |y 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 %‘ﬁcﬁ&b’ﬂﬁ%‘&ﬁm :
[0002] Conventionally, a scanner for moving a filter test device in XY directions
15  to perform scanning is 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).
[0003] There are also devices in which a scanner movable in the XY directions or
provided with a movable arm is ﬁlaced 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.



5 [0006] In particular, in case of a clean roomin which the exit surfaces
of a filter group act as a ceiling surface, installed equipnent in the
room nust often be noved to another |ocation, because the cart travels

t hroughout the entire room and scanner renounting work on the filter
support frame is done throughout 1t§${:§ ent| e room aI S0. Theref e test

wor k bduordditirenthepiest| %Mliaﬁ% fi(egs t el"t‘flfélfef i %?teﬁf’paf%f(‘)‘@ ]mWf B? ew of
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filters Qf@n th3 th85tBRk idAHoRicHsen [dftieNEANS FOR SOLVI NG THE PROBLEMS
[ 0008] f The first aspect of the present invention is related to a filter

t es§i ndooepbdnapadiculapirctateof usdean raom Eawhido the eavt siodaggistof afilter

plurality of filters 20 arranged I n_parallel for, é}lfyl ng air pgl ed to
the ro@rpup adi h$ mgceilingaserfaee, ainstalded waripment nnde 6@Rﬁ3a7€’t‘ﬁsﬁd’%‘§§l ?i t

surfaces of a grou the filters r ri shng

frame drPeed d@ aaao&ﬁ@r I%’@t’é’)?rt %ﬁ??eaéé% cgFt E’%é’efsl %ﬁ %1%&5 t'h[ e%tére vabI e
in a diregtion alon e exitisu rt lihe25
di rect iaﬁﬁff;‘f‘?é}rbe&freng?ﬁl yﬂ)%ﬁvneg %%/ft%l%%é%l t%%%gpﬁﬁatﬂ? E{:go}rlgg%ﬂgdgﬂ&ggg?t i on
of the g,y %ﬁ}o@ﬁ?&sbheﬁfékéfo%”ﬁﬁcﬁe%t vl echidek &vehasibre Baboriusatablass
mount ed on the MoV ng frame i'n the |longitudinal direction of the noving
frage. dffi8@3k. Wth this configuration, a filter test device can easily be

roved to an 30 location on the exit surface of the filter. group hy nerely
conbi ni[ag0Thdnnuiesnefithe ;fomfgoangmamgmfammbmtstﬁoﬁ@dpa%sﬁ@&§nV%t19%d?ntwa| l's

and the novenent of a filter test dev at i rame.
Al so, tirevide gdiltentesting ﬁEBaE%WSb@atc 31198?{? %’1?8 ‘?@ P§§@r‘?}1’r%9 d
acr oss entire.surface of .the ex o] Il ar.

[00101 tﬁw%o?%rea‘wdgnpgﬂe Fﬁ?lﬁgc%(}ft gé% rl?%ecflﬁ b eggﬁi rgotrcnfe%laln ge test ed
Wt hOUtincreasmg efficiency of the movement of a filter test device when the filters are

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



the need to replace the scanner on the filter support frame or sequentially
nove the test apparatus itself by e.g. noving a cart. [00111 The novi ng
frame is disposed across the roomwalls at positions near the exit
surfaces of the filter group, to nove it in directions along the exit

surfaces. 10 Therefore, even when the clean.roo hﬁs the exit fu%@g s of
the fibf ermodingfoaae disnased Rgrpsnthe raemsWalsARY4RS MeyemEdot 8 i ng

on the filter support.fr as descri bed aRove...qr [ : tyand
ot her &%r‘&?%ég%ﬁgﬁﬂ@? gﬂ MOyIRe frﬁql?'er‘g?s@ar?hgeﬁlttélg;é%} @m‘g‘?ﬁ%&? ht%éé‘ need
to renpve ' af I ' r liPBukfaces der t
al 1 ow F%lése% ﬁ%uéﬁﬁ%%céﬁ%&% L F,%]QH@enttﬁeaéﬂﬁ'H@ of QeaddifBuifac rto

ane {0 nove, an e amount of 15 roominstall ed

equi pnag% t be noved can be considerably reduced. In view of the
above, 't gléfg?}gfg%rlé in the clean room can be nuch nore easily tested and

t e i nfpoafci Th onhyr eardbeall afshdefilbéatsyin e elsedroqmaraibateged\iFdhonbaks
through the inter-frame seals of adjacent filters (the seali ortion

bet weethé meed itbtrepldceathessesnngdjonc the THiertBppPry Lame Oﬁéeﬂ%?@gﬂgﬂlﬂ‘é@ 20 a
conventional apparatus in.which the test apparatus itself is sequentially
noved the Eﬁ?&f/iarﬁpé‘ﬁétq%?e]gbyree%ﬁﬁﬂwntgoa E#-filters being tested, redundant

| eak t f(g(ﬁmggh%?rﬁggﬁ}gbﬁh\#eee?%éﬂga%e%ﬁgcfogg ttngm@ﬂl AR =t paMBoRE Abak $hé he

area a sequen eak test of an inter-frame seal

int hee?‘ft%rﬂ&lén& a Aftle?RBhLp, td Midve Whendireetibesbldy deyesit hndacasved to

. the next 'position. Scanning control 25 becones nore difficult because

var( oughansiioté Catdrotdienlidie deanademnt has ke exttasmifaces olithe fibers dispposed
redundant testing when the scanner scans/noves the fil tler test device. As
descri bedhameiling,i theasmaomeadoes wiot teaederemeyrting par the filte sunposk ame
invention, the inter-frame sealing portion that linearly nect & a

pl ur al eeydeseribediahoyeaOritRaveling a iftadn eT jPReF TG g:fg(g@lﬁmélgzlybgh?est ed
for leaks 30 cantinuousl.y, from on -her LaoRHYN | eak
testi n§- &R °B8 %keﬁ%?%vgﬁl%\at @se d %‘gr@ﬁg%%Oggge\@?&%gggggseﬁgjﬁgrle i's no need
to seayenthildofien hSradietd oI hahbyiblohineaddnbhe, diid ties atwsintaévi ce
can be 'nove o0 any Tocation of the exit surfaces of the filter group. In
Vi g ofodhieingbsval ehhfprease thanafstile anspdofan bespnaiglerablyf rddused. i fna

t(::Ihean room can be enhanced. 5 [0013] In inpl errenltji ng t}?e first ifsgees%éd()f
e pr esemtofitheestiaven the Hdteyseln the clean room can be much more easlly
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 becomes 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



details of tests in which supplied air is discharged fromthe exit surfaces
of a filter group may be an air velocity test that involves supplied air
di scharged fromthe exit surfaces of the filter group, a purity test that
i nvol ves purified air discharged fromthe exit surfaces of the filter

group (i.e., a leak test of the filter group), a 10 tenperature/ humdity
test tkhminated asslesorped agoue.rbaoanse fh8T LS BRALHI ORFIVER aﬁfvi RS T8 oup,

th t est filt t est dewi : '
Frame oot manregns Seel i Thn Bitesdbftat Rpnehbe SoWd Earohetulvethe
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gggzg? eéi‘tn%/%z&pe%g%fen o n\r?gr#lg%ﬁ, Har ac'?sgrl%lhgec} b)?! 9}?45% urthiﬁg%ﬂcig%;%??iing: a

drive peghaniRawiRls W déaik Reorierhne éileamseda drive mechani smfor noving
the filter Test device in the noving frane; setting neans for setting a

scapni figo 1Bt Tar implenidigihg |ther fitstsasprrti afethompresdnt exvention, f heespetifiche
filter group; and 20 scanning control neans for operat i,ng'é%ach 0 [ﬁﬁe drive
mechanidstailsof teshain whacl stpplied attisqlischarged fremdde a%t Swdar er

d ith th ' [t .that i . .t tti .

[0015] vk TRAY beconFORPIRETE ook L Fvoltes suBrd a1t Afeehfbidl ol Th2

015] EWER ; § _ o e
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filter f%o?ﬁtth@e%iﬁ%drf‘aée@cﬁ*ﬂ}@“ﬁit@r tghss%ﬁxh.b.,saxuéammp&f il fllidrt @foug),0ap in
e

accordance wth content of the test. filters in a clean room can

t hepebyeRerdiifeAnghidity esdtatiatidvilbes tepplied hictleatchas passedethiranghshe

i ncreased. [0016] [3] The third aspect of the present invention is a

pr ef er fdtbregroogi, we mmyf ather 30st aplangeas arfgltern sest deyicemipaated O H JPABL ent
I nvention, characterized by further 4 conprising: a guide concavity

di sposdtrap iaxeed ¢ cary Qi the t88788s which the noving frame extends, to

G spos dh0I s TR ke Sstr B BebRE TR HPbiiE iPprBRls BB TRENR B |
drive mge IIﬁiHl@ﬂi'eQﬂtﬁ@%ﬁg AbstOabhsdeder ithe grideatsCRReaYiohy didfracterized by
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] [3] The third aspect of the present invention is a preferred embodiment for

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



nmovi ng the noving frane. [0017] Wth this configuration, purified air

di scharged fromthe exit surfaces of the filter group can be prevented
from bei ng disturbed by the presence of the guide and drive nechanisns,
conpared with the above-described guide and drive 10 mechani sns exposed in
the room A reduction in roompurity due to disturbances in the air flow
can t hep®py19@2Zpr event ed during normal use of the clean room and room

: it be kept at hi I | . Al so, d [ '

Que 15 d ot uppaRBEs PRRrRE WenS e Gurios bl vaps allole hitd thL BlogdE T BN
and hi ?ﬂuﬂ% Efitesdcfé”t& 8:?1%'11’&911106{& QOvAHY Fhath fttvembntldifdBlon]RaRe are cases in
whi ch e Tilter test device cannot ve to the ends of the noving franme

in the | ongi ugifiiel m¥ch8aisn®Mibsdscst insdaithe gEidsoimeatitg fobeguittinvgerhat
range of the frlter test device in the longitudinal direction of the

nov ng nidvdng fremspandhaairish ardchanismmdisprsederlge nsife the guidd enpcavifdor | n
such cases, the guidance nechanismis set inside the guide concavity as
descr i beeving theeweyingritRmBe gui di ng of the ends of the nmoving frane in the

l ongitudinal . djrection.is carried.gut i.nsj.de the i de.concavity. The ends

of e LG hebae CPRBENEA Gl HEFN it BT CRrPeh T (6 SHb SeGIAcPs tha

-~ fromth ement ran f fal j o] ed
Lo TSR] A0 prof el KL HhfSE dlENixhEa, 1 Tpt NAEALbPRSCS

in the hﬂg&%ﬁ&%@é nfich§Aisn) @inyidie d2pitROiH Mhdviedd@scebRda1ids suidedrive

i ncl udgt e two ends portions in'the |longitudinal direction of the noving

freore ehedhh@i@xit egpodedcen ahet heofi.| t A gedugtioranoh bepm puarisy ofluehdo exi t

surfaces can be suitably tested. [0019] [4] The fourth aspect of the
pr esendistuvbmndesnin theapr 8per ean therahyi he prevented; dpringemnma)l usee of fhe d

t of th t i ntion,. ch ter] b 30 furth I, Si
o EabictRE K9l S8 BRIR TBHSL P RgPh Rt HBEAIETEL ¢ oRisty R Fg g oREB R et
t hi fi ti th i SIgP filk L NG
rovereitlofeqtactobi  (Fistibebtaf G LR ik i i fE AP boRinddn be
Techani gy fauacHd BighieAIiGe LCaNSAYA Yo cRbied@ier i S cl osed when the cl ean

roomis 1 n nor ce, whereby disturbance of the air flow due to the
pre5en¢@o B]ofThare one aubdy/in wHitle the dilteratdst danideecamet envesd o shel eddstofcan

be prevented from .
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.



‘renaining in the concavity. The purity of the roomcan thereby be kept at a
high |evel when the clean roomis in normal service. [0021] [5] The fifth
aspect of the present invention is a preferred enbodi nent for inplenenting
the third aspect of the present invention, characterized by further 10
conprisin uction neans_for sucking and exhausting air fromthe interior
of the [oggoﬁéNetbnélaw eqnijgyyapionyihe cover tSoﬁP?@‘EA aigqra%g &h tPeLRgsEN s

duced by th ) . dri. hani in t '
ConcaviiBg"RERE CRE RODORIE avee 15 VR GRICE o Prarte BTGk Fanes, o
can be r@ééﬁlaerﬂ%ﬁld héﬁge[[ﬁ £ ot r@f}iﬂ@t&ntcagit&oo’?hpyco%ér g§ loibeHNEhBROMR- dleser | bed
air suckinhg. A reduction 1nthe testing precision due to dust flow ng out

from t hgoguide caREAVidkViceaWhaelpy Gutiibshceadtdhbidit @owt @6é it08he padsdnee
carried out wth higher precision. [0023] [6] The sixth aspect of the

pr eSentofisny@idaivity insthe yoef ealkbchebbqdierentedf and dussl camebe preyeanted frongt
aspect of the present invention, characterized in that 20 the fil ggr group
i s di spessining irhtheemdanityof Theepwtibant theoraomy cantherebst bekart abadrgh i s
formed _in whjch ref the air flowvelocity is higher than in other areas

i nsi de levl W %tg%ceéélartop%gs I BRHA 5418 Che two sides in the novenent

directi f 1.ng _fr V] < { | ' | i of
the. moVPlRE GRE SR dehetiR AR AR B R R bieR B P el B

bl own 'iﬂnﬁeﬂ%ﬁﬁr#ge#hedﬂﬁ?&‘%rsﬂeéﬂ ortid pradche igvehtish ERnesterizdd By fulther
group; a the filter test device IS nounted on the noving frane in an
exi@ndedmigipersuetioatiabens fobeugkiaptamhechdustidp afr frogetipaintepior efithe de
the curved streanline area in the novenent direction of the noving frane
of the gmideedncastirseani i ne area, as viewed in the |ongitudinal direction of

the nmoving frame. 30 [0024] |n other rds, .the flo f the s lied air
uni f or r{QQE%} SVHEr g éwﬁegdretlﬁar Ve8| ﬁg@%ﬁ/\%ﬁ @r?‘ﬁ‘bﬁﬁﬁ :E?? ohfehgu:il Ief 9 I t he

M MO HEE T N ) St TR T
e, RBIAE Skt n e i sl g e bl 6 o
frage Qsasg\thevwdveilcsbabédngh sutking. di redidtion df thbaestupnretisimedue
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; and
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



as shown in Fig. 8 For this reason, the conventional apparatus described
above is configured so that a filter test device 10 is positioned in the
upper and lower vicinities of the noving frane 9 as viewed in the

| ongi tudi nal direction of the noving frame. In this apparatus, the filter
test device 10 is easily affected by 10 di sturbances in_ the air flow.in the
upper edugllel dewnawardilaveiniocthe room dgam thesanit surfages philpliltsrceovadie and

of "t he smalYiel grinup 68K lvgoSOR BB e AlcAt ek tisoss] Lo¥ i Skt nod.
hown in Fig. 8. .that : i ol ' '

ot cant PR e Bhyols Bt PHE A b Rdly CSRLARIRe SF B A b |
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downwar d streans e exitU surfaces of the filter group, are formed in

| ocBt i @RS RéMMizNRhme09 lRevibwedSndgs: Thgitelinal tirgcfioaré theimoting firawepent
direction (i.e., the forward and rearward areas in the novenent direction
of t he a2Ghoeni g Fig.sfre Byr this reasehehef omyeapigankbapparatustdescribed abe¥e| t s
tend to becone |jnaccurate and unstable due tqQ the effect of the (iurved
st r eanti$ genfigaredsro that pofilter testhdewgy Jor is petiensd 1Bft%Fh'éPI?%11 g lewer

devi 1Q i h dtoth id f,t.h ' . . | '
Uhe. | oRBABUREEF T MBEDmseaRe Reanaor gt rinahs o udpdT RsedRa bE I o1
of 1he SfliliehiaR Nin fis dparlllnblik evich REROBAANE ekl bie

] kE&sh
confi gurati the sixth aspect (see %:’ng. 8), the support” device that

SUPPOT gsstilBahéds 8 theshirdfi¥wC eh kel Sppadieddy sihw Al.a Ploastdree tho @eti d a
reduction in the test accuracy due to shaking of the filter test device

10. Bagesulos tehed teshd tinaciurnbe mnhlysstebbedor tdste ebohe, supplied possidle to
stably obtain, in tests of the supplied air SA discharged fromthe, exit

sur f acdesaiiarged t front | thesrexjf oapriasem selaritiealfilien rosandSRE u?‘%i’tvénlt’é’é'é‘:lt s as
in a case.in m?ich the 7 filter test device 10 is disposed in another area
C (i.efdURpBERn which the supplied air SAis discharged in a stable

par al | ¢o£ﬁ“ﬁ¥@§ %&ﬁ%&a% Eﬁﬁghﬁﬁ“}%a& b3t LLRSd g%ﬂmné gPHABgd By om

the novingframe cause test device i's nounted on fhe
MDY NG i RAiieh Stidhrin €3 ARNES cAURRDER S BirSlleW eyl isgiedtdrithanthe dthenge

part 131" (or B2') of the curved streanline area Bl (or B2) in the

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). Tt 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 Al, 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



nmovenent direction of the noving frame as viewed in the |ongitudinal
direction of the noving frane, or in the external area Cl1' (or C2') of the
curved streanmline area 131 (or B2) in the vicinity of the fringe part.
[ 0027] Another nethod that may be considered to avoid the effect of the
eddy 10 current areas A, A2 and the curved streanmine areas Bl, B2 is.to
i ncr eaddtemeest dievicentbidhéispeser ithenpiharsarendsi(i-gevre i whish thevupglirdane 9
in the height, direction, and tqQ support/pount the fiJter, test deyice 10 on
t he rm\ﬂlﬁgg%rl& sohaygedyiny fsistalyn B eﬁ qvﬁn‘f"ﬁﬁ‘?éﬁﬁgr ° rthﬁgré’oﬁ%\%agflst he
upper eddy. curyent are ar .. above a [ e Y, t
area A %Idtceﬁ@f; i%qpﬁir?&dg‘tro%gh%gbog}nggrdaﬁﬁ ?%@gg%‘?% t]#bgﬁﬁﬁjf zg%a%ééaéiggvever,
a consi; ' it refl o sttt d dE&RChoSfloRed Waen
19%31?1'1\%&%13%21%8@? it ﬁgﬁlé@s% ﬁqe'x@endé?fis?ﬁ&% ChéRfloRed

t he nmoving trane exit surfaces of the ter group. The in-room
i nspal liabi ginheipght Bi' (ieBIOVoNghé rai®ed étecdwdineedrdy Bin (e ®B)vid ehe
amount and the efficiency of the testing work tends to be reduced, because
t he equhpvenent ditetibedfithe nhevingdramere wéwed ihdbedesgitwdiskbd disction®f20
the novenent of the noving frame 9. Applicabilit 'protggems al.so arise in
many dhsemopingfraneeor i she tepiprnal arka €4t lor B2 FHved stesamingni ch

it i di ffi t .' t he ,di st i,tself i t he hei ght di ti
oo hIE L ) e B ES e PR G ooy Lr, Lhe hel ght dlrection
di st anqgof { eotp% ghbedld Bedd ﬂﬂp%&"&%&@i 408 R tfl{ge?‘é‘ﬁe& é’f”'ﬁhé haggxit

surfac ter group 1s imte ue to architectural conditions

angoot herrdAChAS A1, APeakll 888 eesd stAR2S8liné hregs BIAM2 id o aceRa8anBe Wi th
the configuration of the sixth aspect, there is no need to secure a |large

di st angHstamct hieetivaieghthelifileat itest BetieeelD tdrel meving framem® th dhe heighéxi t
surfaces of the filter group in the manner of the alternative _nethod
descr i breckisey endiecsnnort/meount) ther fiktes teshelaviee 19 onsthegnavieg Bamend 180

' f . 9] ext.ended t ed in th di ' f
Uhe. '8 4rBomAignr fHAFa® ik RRRES HAChSRE B GhEC RAS) GPNEANEOb ARt ASbEF! bed

I L e e R o
redycedyi@atodi@. Qi thee, ARPhbFabial bdnkifseleEstdase hhedbahaxared\int he
same time, accurate 5 test results can be stably obtained in the testing of
t he suphbkilrdgled dirSétich dbebwegethe 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



fromthe exit surfaces of the filter group. [0029] The configuration of the
si xth aspect of the present invention can be inplenented in cases in which
t he di scharge surfaces 4a (the filter surfaces on the side directly facing
the roominterior) of the filter group Gon the ceiling are 10 used as the

exit surfaces of the filter group G_and a pure supplied air Es .
di schamyedngrfrpaeal iis doakemitdpessiblente aveidh theePE? e%ﬁ&‘@r&?ﬁ ape¥e ¥y of

the filt Gint A h in,Figs. 15 16, Th

appl | chigh aSEMmER APLICa 8 FhporRn P BeBe PRI pare, CPEAcS 13 Heposed
bel the filt G, f . . Wy | g 6
el WS bhhe B8 PR ML 2 Rha Y PR oBibAs, sevlbpanid v on,
s di Sl oo IhIRGBLILG! pABIBHRT fescHbio@RABoV. O e [daitirde OupcZatal O
the roomthroughthe cellP

ng partition 6, as shown in Figs. 2 and 4.

[ 0080] that 1lsiBE comrsisstable obtaiasd eneht sesthogwf the Fmslie?aarBA disshargadnpl es
in which the noving frane is di sposed below the ceiling partition 6 by
usi ng tivan tB6 ekihveerfmeesfefthe Gdtarfgromp. cei | i ng partition 6 as the exit

surface of the filter group G .On ,thgmother t}a d, the rra‘%ggrrent shgwn in
Fig. 1$0029]aThex sopfiguyatiozhiof hen 8IXthpdsRest rHlakie PrPEen) IHEdPHE RN t he

filter group G and the ceili,ng, partihtion 6 b | | SC sur faces
an of RO G aRA S D e (ocRR v sl 1 CRF dlAcIRRC 2
[0031] .{ 7]..dD8§; ; AN S | hWaNJ 8nahprRileng ade
enbodi r‘%{é%t&‘i?g%‘%?%g{}{%ﬁlenﬁﬁ%}?‘ﬁ% Iéﬁlﬂogggg%tﬁlg?p h%‘ﬁgresent [ nven%i on,
chapactReized the dxiburlss fofl ther filtestzreayi Ge ansl aopumiceduppli¢deintBA ng
frame in a supported state positioned to one |ateral side of the npvjng
frame aischsrgédihipiraliel dowsemerd heeghts from e whsehayge ranrfacessia/ pEdbe i n

t he | ongitudinal direction of the noving, 30 fraE' an;f1 9 the di st.ance

bet weeriltdregtonpi Gointe 4he 19, afeShowR dp Figst 18N 461 n ThRSamR, FRREAS

Foom (Sagrodh Tiash &R T REFEFBbR FOBREr Ty IRRS 1 haRts A s edx ! ean
Phe. oxitroab o B L o e S ot gopace o
pat8! | §F 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



streans, the discharge velocity of air supplied fromthe exit surfaces of
the filter group is commonly set to about 0.3 to 0.6 ms. In the analysis
descri bed above, however, when the configuration of the seventh aspect
descri bed above was adopted under such air discharge velocity conditions,

the filter test device was 10 found to have essentially the ;arre ext ended
supported st ahe distance betsgspothednodngtizamesand dhediithr to deViRRdD J8ft or

outside the curved stre ine areg in t.h;? rmvem#)@ direction of the noving

frame dRoYeraenhfireqtign of the mpyiggdtame 19/ 2R 19 o0 B ongi t udi nal

directi he noving fra s¢.t Iy d I he 0 ' 3 ;

conf i gﬁ@?%ﬁ%?aﬁ%ﬁﬁ ﬁieﬁngg%)oé]?t (auE%tgP g%b%éi% gtn}gé}i ﬁ&\%ﬁgﬁtﬂ‘%ﬁg Flls?(%élrl t est
devi ce Ihﬁnu}aﬁzta£in§li?k§&x%ﬁ%e§{t@é1%&ﬁd%@é& r$i8 $BinRBehhs MONWhith Sisplnd 4120331
Therefore, 1n accordance wth the configuration of the seventh aspect,
whep t hBomli Shaif SuiRlees of Yhofileirrgrsup b vedfokmiynhidwenaownward acpsraielt he
filter group is about 0.3 to 0.6 m's, additional work for identjifying the
posi t i trefmihthe discharkesveloeityiofainssapheddmmtthe et isngiaceart thy filter

obtaining precise air velocity 20 neasurenments can be.el.i m nat.ed ven
t hough grewpfis| qoarmpalst sefetd aboRs OrbihPyysh 131 ’?/iaﬁﬁhfsrl%t:aﬁs?’ﬂg?q@gg‘s’(?’ended

supported state descri bed above. Thiss feature, can nma e Sl t

i npl eneMWETRE JERER aF?%ﬁ atiqn, of; the, sgg%%t& .aSPBBtSE% S‘%:Jﬁb?%p%@r‘{gnt%iaﬁg t he
sixth as e e  d i : ishaRC t i WaRY
frame a Cg)%t% %%q;q‘*etqesf heé‘?ngéé\??\ég&% r‘{% %bﬁéﬁhrrg%rgir%%tﬁg’d%%lg fégﬁﬁ‘ég,g; 25 the

Moy pNg fLaREd haveldsseskialy tihe shhkanaendad tuppoptedenite diegcd ismppoftetihe
moving frame between the noving frame and the side surface of the filter
test dgwte @okitidned impthe dribganeart [@0@5EIda thensheveshstregmliee esed iiguhst i on
of the sixth aspect, the distance _between the npving franme and the filter
test dempyement direchionerfehe mpying frameet thpcwwed tveargline Aheaias FE¥ELr abl v

100 1o .25 ; ' f bl 50 10 8
The of ght thealopabtichal fiepes dhitor DB REEGRame) 4 s AP Bt AR et 2ot o

The i gt _ 2% et
Rt e e B e e e " e

fihber gf QitenthBpeaedaide héigheakltheanefing!feaabean roomand the filter
test device is 100" mm or

[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 is 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 measurexﬁents can be eliminated, even though the filter test device is mounted on
ar 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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nore. [0037] In accordance with the anal ysis described above, there are no
strong air disturbances in conparison with the above-descri bed eddy
currents and curved streamine areas in |locations that are very close to
the exit surfaces of the filter 10 group, even under the exit surfaces of
the filter group. Although the strength Ilevel differs slightly due to

di f f er envetp 290 pHB- perf ormance and material of the filter parallel

di spos Lot eil.i of the clean roo it was.found.t ir
i st ur daned) 18 768 cighth feprd et iesra revani® 1§ RO Eh cBiftfhest
filterg & Vi | I et dr) SEBEh UL S e G AASHAL UL | Ng
t he exi%?r i@g%“%&r}?%@gg t%Tedﬁg‘ﬁ‘g{ ?P}F é?b?d:%[}%e??%%i%eﬁ@h s‘luppl%gd aier I's bl own
dovmv"artﬂe'cﬁsféfi{cﬁl nethe Bb{oBRMBredtMRBBltwhSrlens eikfesludhaeof e Alter gaoupoom
in which supplied air is uniformy blown downward fromthe exit surfaces
of She diipdsed iar thipcéiling dfheher deanimvonpandl thel fiker éasts devihe iglildOhauyor
velocity of air supplied fromthe exit surfaces of 20 the filter group is

comonimorxet to about 0.3 to 0.6 m's, but in the case of such air

di scharge vel ocity conditiqns, the, above-described ak air disturbances
bel ow [PA37le)lnt accgrdanceswah ha apalysis dgpay G%BBV% & e 9 ﬁﬁr?&gi%m

. ab 80 bel he i - fi 39
o lis@iBahced tn SRR PRy R abdbe AsEifed Wiy bihEhe Db RHPoun 8IS0
25 based.onpn1iRe 4854 F{l/sl?@,{tichﬁetlﬁdladﬁés@réydﬂ§§é kb eHe 3RO Surfhbés bf thekilteest

devi ce can adequate unction while avoiding the effect of weak air

di sour hapegs edsn wiRke! fHeedxishantacedefsthedfibienrgranpes Atlouje the stiength
presence of nenbers (i.e., the filters and ceiling partition) thenselves
const i lewélndiffere shightlys due amedifferentes i jthe eperformpncersad; matexiahwhttbes
possi bl e because the di stance befwee he. exit 30 surfaces qf.the filter
group dHten perallelidispqsediingdip ¢ealing #G&?erﬁ%’fﬂ% raiRe 1 Fas rfg‘mg fhﬁgiagWFa}‘

of 11 G 15 HERPBULS FChaRD Abeary Soe e pmbhry (e BeERRod B FAE RIS
opta Nethd r\;hfeh%bobs%e%@gag(f f%t?agihgqrﬁﬁend tRERREERY) fEamtithBngXithe Sekitaces

of the t ér group. ninth aspect of the present invention
i s18 Pre@ffices &f enb gdidiaibup Frérarwhivhl Qiiiddngirtib dleix tdovaspant impatrditel
present invention, characterized in that a

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-deseribed weak air disturbances below
the exit surfaces of the filter group were observed in a maximum range of about

80 mm 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 functidn while avoiding the effect of weak air disturbances as
described above. These disturbances are due to the presence of members (.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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frame- accommodati ng concavity is disposed in the roomwalls positioned at
the ends of the noving frame in the novenent direction for accommobdati ng
the noving frane via novenent to extend froma position corresponding to
the exit surfaces of the filter group. 10 [0041] In other words, when the
filter test device is mounted on the noving franme in the extended

suppor ttexlght direcdescr Thedeaived@bjash ofthe presantdanepiionecan a8 &yens MT§duced

coi || nepIBoRESLATO Yy PRt ATHTIP b TOTIEEr BEE NS Py obfaindg B he)

i nt i ch filt t est,. devi t ' t b
oved) GReRe DS StbBhd o gisrREHER BURNGI Al SrBefl bRUENARE RN CAINOT PO
the r0qeyGl I5) THRShIIANEGRD ot BRe YrlSeRPRARitR O drbterkbdl tetibéditextevi ce

as vie ongl t udi nal rection of the noving frane. In such a
confi gUpbanplembhfingtthe it tlespedt vhitehpidient ihtertidg shadestecmedsn that a
essentially nounted on the noving franme in an extended supported state can
still Heameepicaththydpiingicdhnayity 20 disposedaiac therodemi wells arsitionsd ajride
non-testable areas can be elimnated and accurate test results stab

obt ai nexhdsnof Haet moving fermeishlthe gngvement chapefaen ripp AccomENUang Hiaces
of the filter_group.while avqiding the.effect of the curveg. r Lne
ar ea arfﬂoﬁ’d’cﬁ/ﬁ%ﬁ‘i‘? 1 n%ﬁ"@é‘}ergv@ne’&ﬁnarféggl g HLon, cgLre SPgnglrlllgs %‘% aﬁ%kﬁr oom
wal | s desrggoéelgeagtﬁgcﬁig& %gﬁéespondi ng to the non-testable areas. This 25

SSi bl Vi

makes it. e'to pr e afilter test device with an even nore

exqel | qapa1f URCHLIMNY GRfrds eabeRgtisd Ftdretesti dedics dhamoadtdd om the maving
surfaces of the filter group. [0042] The noving franme is accommodated in

t he frafRmacoprhedatémipd copsated wtateedesdriber] ehove, comairea ithahsanapt be
servi ce, whereby disturbances in the 30 air_discharged fromthe exi
sur f acestefd iheroducast invohighdbe filter H@Sbrd@é@i%léa%ﬁotabQZ’WWﬁffiﬂ%ﬂ?chan
e’ vl #adomheceriBaN SHEEP TBIELR JBRHA T PR AT oRR BB BB e
et e RO B R DL T, Ao BdRosphipnr e pache
acqgMOgRt fibvifls tSm! AMB1ReR0RdBb4iRN 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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concavity descri bed above by extending [the noving frane] froma position
corresponding to the exit surfaces of the filter group. Therefore, room
cleanup following conpletion of filter testing, preparations for testing,
and other additional work can be considerably reduced in conparison with
adopting a node 10 in which the noving frame is_di smpunted whepn the cl ean
room i snbungefrpheceanibe prevarded sy oomparison 4% jthy legyving dbe SMONILE g@&e of

the present invention is a preferyed enbqdinent .for inplenenting, t ni nt h
aspect daspased petEesn fih‘ﬂ/é*ﬁ@]ﬁ%n, h‘Eﬂ“ﬁ’&Far :lezvé*E ph Hogm n&énﬁi @%er%oc@ﬁi sm

i s di spased. inside t frane-acco ' Vi JolgE Ighonine
movi ng FFFRANERFZH} %@rﬁﬁy{% grecvgﬁglgﬁér%@ig%%?gfﬁedft uublfﬁ i ed %g? ;&E\éll schar ged
fromt i ; Loenhik hh SorHa04brhas be prevented from being

di sturrbl%crlll uﬁeeé;ﬁl%ﬁcg@%?%g%%ce of1 thgrdrai ve mechani sm when the filters are
t esged [ppdsnEn: t RevElLaftab@ONMy Sadcommodard ser vilee, framet Accosanedatinger as
the third aspect of the present invention. 20 A redyction in the purity

| evel abnthety dosoriheel alovei kst exteadoes [fhe mheing framegw cEam t Her ebRFIBEN nor e
~efficiently prevented when the clean roo ervice.

AELIE | A
r educt iconraspondimg tastheeatt spefacen af the ﬁTEEItrﬁgJEPA%I ; nggﬁ%“—?ﬂé 2P0y G188 pe
ted during fiJter testing, .and high i.Si oNngtestip i ed
P e Hagiig S etion: o o, daRanS, reRar Sk o Fobfe S Uhd CothRE" ! ©
referregd,.25 e L nent. f | i t: ' : gent
P vent 1aiG8pRLREE TR0 el @il BN A o Mris e RAR a8y lifg P0RET!

f 0&990\5‘5%139:11%3 LRgids BB alEmeiattedgvhon ahvidean FOSHA TS thittehplaked in.
configuration, air flow disturbances due to the presence a concavity in
t he waldorgddl deevipeevented, as can the presence of dust in the

30
concavity, in the same manner as when a cover i s used f?r t he ui(ﬂe
concaviDp4ith [16] The teoth erpecipeictheoprasgat praniign 1§ daelgne menge

hi d by cl osi t . he cl : IS | i.ce.
The. puripe yatemeRRE e iR pRerangt B0 REsbrai e yheria0iaeadt Hhe®
I IS i -l . ' . 8 i t
pr esent TR GRARL 5r SRR B e otk P AR R oY P e
aspect QhvifieHY B8¢g MRt i on, characterized in that

[0045] With this confisuration, 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 confisuration, 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 1n
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the filter test device is supported/ mounted on the noving frane to be
offset to the side opposite fromthe frane-accommodati ng concavity froma
wi dth center of the noving frame in the novenment direction of the noving
frame. [0049] Wth this configuration, thereis alimt to the novenent
range of the 10 noving franme on the side gpposite fromthe .

f r ane- dbedmoidasspast odibavpregent maventiay.e ﬁiﬂé s a8 E}C%l‘%fﬁ%chy clsing {Phig
frame cannot nove to.a | ocation.where the w dthycenter, o e i frame
1 he caBuB D bt A AopR thit (GUEHY Feaife- | i dutyoRt HPE 500 Pl

cor 1 eSRRAtk il REFHOF LG RORPRNLE VB foork 188 49

. '6?1% ,
concavi i S®0ne o0 tiM edge areas of the 15 exit surfaces

of_tne [HOASET1 9F PHE owEMFR abPed UthE 35ESontankondentibal pieteirad emlidiémeadge
area opposite from tﬁe franme- acconmmodati ng concavity side, which is one of

t hest Wiop taelanemsngfthe hentix aspsetr dfatesprebebhindrtiar, opaoagterizad itbdbagsur ed
as the novenent range of the filter test device produced by the go\égment
4]

of the theiltey tebt davice amduphertedijpounted embheimayins fxampedp by offsef G
nmounting_the filter test 20 device to one side. of,.the mﬁ@gg?%rgo tjan t he
i

manner Siée PPt HBBYEhe frassRcenmRmodatne LOOSAREI 9N &0 €ed to
|1 Il . .t .of th ' f. . | the f -

ccomunaYed eBRda e malPREnheraoR S s ifiE tdthe, | 02 ot Mhed above. A

range tj 08 R495tBHE e RPROS Tithif tBMH trdvediBtapaBHahe ng

| Flidasst
concawtg&gs]l :}’g, \c/j\ﬂiﬁgh I'sone of the two 25 edge areas of the exit surfaces

of 10he hioting frafi@Ush tEaRiddesmiNitedfrons shis &tme attemmola¢imntoncaniy, afdt he
filter test device produced by the novenent of the noving frane, and the
edge arthareane zhsss hewdich abbymoesizeframe exiopeti meve tora desalian whergtheh t he

filter test device is mounted on the noving frame on th ide o site

f r om t eidth sentercfdiheoaaving reg By thg Hé‘?v(?gﬂeirﬁ getiem Hg Fﬁ%l MP&%S’EP@BOV&
30 [0051] [1 The thirteenth aspect, of t present. LNV | [

pref er rlédp[oi lo@ﬁgocﬁon&ﬁ ¥oreor pé’r‘?éln?ﬁongt%?heed%%x%reéspogﬁ)gfozg t%oenq prﬂelgent
i nvent i QO35 ' hEa iR s RPRI StAbE thYi e eAfe HRAAS of The
provi defgg?lgra%gw ciﬁ%ﬁgﬂ%é%‘{}%gtg%% stcg?% of the filter E(aast de\c/)i ce in
t he5nD\dxig shiFfab® beiNe tangronpt erBieth Bupnoh teadestatangarilas indudes tthd

supported state in which the filter test 5 device is positioned nearer, to
the nmovideg dreanppbbide fromtthe fraenaedmsnpdaiing ¢oncavity 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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state in the noving direction of the noving frane. [0052] Wen the filter

test device is nmounted on the noving frame in an extended supported state,
an area that cannot be tested is produced in which the filter test device
cannot be positioned directly under the ceiling surface in the 10 vicinity

of one of the roomwalls (i.e,, an area into V\:hi\%E filter %est e%gvi ce
suppor estbadimendt fext cmepleientEng aifot SIBER nBSRRPF \WhehB® hBYSGFETT nEYEHRY i s

d Si L. ' -h 1S -nosid] h
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close tQd e dRYpprtdd BtebYnd IWdtehttad upporesd evstentachishipherfileek sdsate to
a retracted supported state by using supported state sw tching neans.

Theb ef @e@icet epdditibrsd neareréy the narnngefratreothyn in the extesdedsorpotted to a
position nearby one of the roomwalls, [Q053] In addition to the supported
stat e statecnithy mowing dizectdon pf theemevtegfigdati ng concavity may be formed

f daj. h ' f b dj frame i he.

i 1 oot NP W KBS Ui SR 8t K VA0 i ARSI | BcEORRE HEeEad obost t e
f the filt t ' | ' It.udi [ y f th
movi ng Srraied R el BAE” pfhakh URE chipel B 108 ool PALRINE 11

eddy Clﬂlggprnie%tc&&rié@ c&hh&i Bt SskiBbHed Brddtly @hde@Sthe28eiHAY | fafadem ithea
retracted supported state can be prevented from being affected by curved
st 1@anviigiaitgr 6Asnanel el woon merllss (i.dlhian hseadhtiewedichya fAtentesiddevicg t he
noving frame in the frane-accommodati ng concavity when the filter test
devi ce suppbrtedginta stretcheidostate caxnet by mayedha&heas, theymoving fgyne yo¥Riing to
a retracted supported state. 30 054] In order to el

j mnate.th )
non- t e$e &b PesIfioEaBrFRRALe (Fa PTgH SRRV E 8iHPSlti‘§3‘?dnr8nn3%P:%fie g}pp{)ﬁge
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met hod g.n whi ¢ 106, dMYdeNGifK 3UB dchfRREAMSRIBE ¢He | thiftaBnth aspect, on the

frame-accomodati ng concavity, whereby the filter test device can be
br 08ghtotRe€|afl t thed fll0G ttbon dexideecti®| yropishki clebe tto ohe tievir Ifsamki bg t he

filter test device

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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remai ns in an extended supported state. In such a case, however, the depth
di nension (i.e., the deepness of the concavity) of the frame-acconmodati ng
concavity in the novenent direction of the noving frame nust be nmade fairly
| arge, and this produces a considerable restriction in terns of
constructing a clean 10 room [0055] In contrast, with a structure.in

whi ch shppeffeetd of t thiee cunwadc Istreg e sareagdandf ¢4 -CUTEHYARD MFatRSavi ty

_ i ded, the filt t est ' b h I t h L
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state. .Mm%qa[&ﬁfedn?@&ht%%*bow&vﬁ Oy BedEse thbeglef hest aBtitedean beebaapitt

di nensi'on of t rame- acconmodat i ng concavity in the novenent direction
of Ehe Jp APafgRiBoSE aRtRenslgaseRinal be ofdhibrwalls evhitohhie tiltensteish dewioes  of
cl ean room construction can be eased, and excellent applicability can_be
20 achirewedns[i056] extbafed mifmoatedkehate. adpesucivfa cage, fhaveyar ithoefathn i s

a preferred _enbodinent for inplemepting the thifsteen;h aspect of .the
pr esentdimensian dae., thardrepaess oof itﬁetﬁ?i%c.a"étyéu%%(’jﬁ?'# nbeegf"@é‘f‘mgg‘ﬁPW& as

t he supported stat.e sw tching,means oriented S t f a‘]{’?yt he
movi ng PREAEY 3% HE LE oGITPE 1?’?002&;5 e MOy R %ﬁng %IEJ%{:/I egﬁ\?\%et a
frame- aecomupiay; 0GR Edhdi COERARI S s dTRONBEctiEea Ban
extendﬁﬁggﬁ’he%?éﬂéﬁg’rﬁ(?%%%ad I|1:)(%)i?s&fil?‘lgrc?ﬁ!eq%orrespondi ng tc? the exit s@ﬁ%faces of
t heofi l,gm group as viewed in the |ongitudinal direction of the noving
frame, has a structure that can extend and contract between a stretched
stat e i[0086] it edntrhst, fwithea stasturewmn cehich swprorted staigeswHaping MRANSt at e,

and a contracted 16 state in which the filter test device is i.n a
r et r actasdl aufsporer aefostmedating conABVILY 58 rHliON{:fiQﬁe\F?‘B efﬂﬁ%?s t%téfervﬁ“cet 67% beor

ST 0P SR 0 WISshAR Ao Y B A o
1, RSN 1°alATE CHAE.  RROPLPALCOREOTROR Dot
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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of the supporting device is brought into contact with the roomwall that is
opposite fromthe roomwall provided with a frane-accommodati ng concavity
for accomodating the noving frame. [00571 In accordance with the
fourteenth aspect, the noving frame is noved 10 toward the room wal |

opposite fromthe roomwall in which the fra -acco %ég’g}dconcavi ty is
f or med statedingwhichl thenlter tQﬂ#éi@Hiﬁp‘érlfll%ﬂatHWP SUPRK with the

2?2?2;?8 o0 she Alepaiiae ARV haf et ufifep Tt Bvicele g%@% TupBaftitg VR
switc 3%%% 3Bl @%ﬁ;ﬂbe RALt &htsiALE el Bf)h{@ﬁhg%h%uﬁib% d@@’re’fﬂh@te

15 The ween an exten orted state an

ret raCttSQar&%’%hEé‘&eé"@hﬂ fn Reateast lwhiehl Myedxestiding (hembemhe dromi ah a
case in which supporting device sw t chi ng nmeans is a structure in

whi 8h teeition t@crreslaaidldgmdmel exit surfhceedf thoflten gotpndéedr $hedostabandt at e
to a retracted supported state by exchangl ng the sua{)ortl ng device ar by
manual lof Gpesappogingelavica detatsugh tzmt@um;m@ﬁ Tethethe a0y K a{; d%a

contracted st 00581 In i npl e fourteent ect of
presemoppﬁeléﬁ&r% t h@onbﬁ\éﬁflgtpff% %%Eﬁ% LAY PP% 8%‘%"38&)’. @% from
a retracted. s orted state tf an extended supported state can be carried
out bya§ (?’fgﬁ el ey dn € in which the supporting device is

swi t chegpky] TANHAlorQRAE degtvheﬂ meoeam@émlr a8h&d, AneShivend Framst isetmhed

state, an operation no I n which the supporting device 1s swtched by a
dedpcatigfragt Ueor rddr@m wallonsppmsited Stont e the arstmetwhBd it awdiclor the

vari ety of other operation nodes. &0591 In order to switch the filter test
devi ce ffammaomnatating suppontets foraed, the distabend of she supporiieg devisee by

switching the contractlble supporting devi ce 30 Dbet en a stre d state
and a @@ﬁk%@qmcwaﬂbt § PPP%&BS%?FIEI 2 the sHEPYRIIE devach s ﬁ%*"ﬁlﬁgx?ﬁﬁ‘&h a

dedi cat ed d h th had
Stat o dndtiein Feeetd & apatepiEd e SeBeRRY IO 150, Bpgfe BT SboTe
mechani Skl i I8H! BRLAHCACHPbRIelObtatdl t6 M ragetfe@cteatms e tife, madle

nore conp n contrast, accordance with the fourteent h aspect,
t hesoperadrefted tRBCHRtcBMbéBredh et etiondeat sapipoatedr st badsianpiticdéted in

conparison with the
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  gtate 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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ot her net hod descri bed above even when a dedicated actuator is used for

swi tching the supporting device, because the operation perforned by the
dedi cated actuator is achieved by nerely switching the supporting device to
a stretched state. 10 [0060] [15] The fifteenth aspect of the present
invention is a preferred enbodinent for inplementing the si xt(@aaspect of

t he presshbdiinwelichon dedichtedhectatoris Byed tr sWechddegiuniontng deyHeetostaped

t hol di hani sm f or _hal di bl e- shaped £tk

ot endstrergind REAe] ADdr a @Uraged B8] oHy Nk S50t B P Aol P4t ibui ng
the filt t est | t ' ' : ' 061

Wth ¢ FREeaii Jir b6 dir el ctitatsh dob EiBlshife 48 iR R b bAEPnor 800
prevent ggﬁggwgdge%%a@rgﬁygmc&edsﬁw Rthd fuirdbdiftth Adpebilahe @patAtion

i nterf&F I'n conparison with noving the filter test device in

a o at @yedhRandih oy ithe dalibeedhadedt@osme bensisn sikfied de dompamitde wiili the test
device are left 20 dangling. [0062] In the case of |eak testing, a tube

for tratksqorméthgds deptribedi abdveavhinswhseen sledicaded apetmaser 3§ verd rort er
test device is required as a cabl e-shaped gorrponent t hat extendg fromthe
filter switchingyihe supnestisie clayigedi hecasse: ke cpseation BerfprmednP¥qthfd

I npedinents to | eak testi due.to i ired air transpost b
excessidﬁém@é‘ﬁgiaﬁﬁu%té’ﬁ lﬁea‘?r}a% A ﬁ’oﬁm‘i‘ﬁﬁl %i%ilet %‘B@p&gﬁggﬁg‘gﬁgﬁto hXt he
nmoving fr si_ng the cabl e-shaped conponent hol di ng nechanism The
testi nﬁigg&%{tsqai“rg'ters of the clean roomcan thereby be nore snoothly

cafdi edoGet]: 5{5]0618‘13 [Afbedtle Sipdctent hlaspemisent idveminsest o nuefirred is a
preferred 30 enbodi nent for inplenenting the sixth aspect of the present
| nvent iegthodifk@ne hénacineslemathting fthe hexthcoagpdcsi 0§ the abraseshapsent®monent
hol di ng nechani sm for hol ding a cabl e-shaped cqnponent extended, bet.ween
t he novhatpctérized dyd frshenospmarisingorfy takle | COMRPREAY,| hBﬁlﬂﬁ t he

moving frame.to mpue, o (00941l n gecordance it B Adi SOR Rk Ay 1 0

device along the moving frame while allowing the filter test device to move n

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. Tile 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,

18



aspect of the present invention, cabl e-shaped conponents can be efficiently
prevented from becom ng caught on equi pnent installed in the room and
interfering with work, in conparison with noving the noving frame in a
state in which the cabl e-shaped conponents extended between the noving
frame and the 10 roomwal] are left dangling.. In the case of Iea.l<1 esting,
si t uat charmaterized byr efvather CoMPHISERE t ffe P%[b]@' Pgdc a$ATRP SR He d B@ﬁ’ﬂ%nent

I s excessively ben d the . leak test is adversel ffec ' | red
air tr g%@bamgmoﬁrh?z qgk@_cal?i‘aéghql%eéf Fﬁ‘é‘pBFeFﬁgquI%/dtegré&B‘%e%ghe G”ch{e&g{rﬁ%El oom
can there r i 6 :

apect Ty ARG e AR e s Wall o e (M IE RS

i mpl engpdJeng the sixth aspect of the present invention, characterized by
further conprising: a guidance structure having a guide rail provided to

t hes r ofooswl 6 acenelaned wivh this cvnfigngatioann the sahenmannet asthofifieenth
direction of the nmoving frane, and bear the two ends of the noying frane
i n t heabpewi ofidihealpresensc invsmtion, 2cahlashapein gomeenerts ¢AnHY ﬁé‘i%@%ﬁbg t he

gui de rail under, the guidance of the guide rail.; and.an adapti ng nechani sm
provi dedevantad foxat befeside cRuShhOR neduiBpmeHe thgialiedy i, 1i"or‘?%sf &l

| ongi t udi nal . di ti f | | owi t ' . . i ng - i
to movEnieresine 510, vankn b eRep A P bt B AU AL BeiE in FONBO 38
MOVi NG (f;3fRhe ab%-%ﬂ%él?c&ﬂgoﬂ&yﬂsr@{téh&@ LRbF bR ehaaNbVIa sdeNeeahid thet at e
relative to each other. [00661 Wth this configuration, slippage due to

NOME ME RboraNeralPtaabi ft efanghieg. Min nhe f ¢z ofiridak hiestimg] rejtwheiomse can be
relation to each other can be absorbed by the adapting nmechanism even if
some spirepagediin whichr thecthbisstse eablenshapad eemponenbhireexerasivaly bentdendai | s

the movhRdorle dast i ddrorisly GUICOIRILBYOPBREC LM AdTRAFPe o 3 BN LR ned.
el LR A ok BRI B Bl e
ST ARSI, APLERR oL 0 oo 6 nodomat (o
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 one of the two ends of the
movingr 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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characterized by further conprising: a detachable air-perneable ceiling
partition disposed below a filter group provided to the ceiling of the

cl ean room for suppliying air discharged fromthe filter group downward
into a clean roomin parallel streans through the ceiling 10 partition;
wherein the |ower surface of the ceiling partition is used as_ the_exit

sur f acemdothhmobement of thepnedng Harmerendey thrysridamse jof the gyadedaBscal t he

ceilin partition. [0068] |In other words,_.jn accordance,w.th the

ei ght ot m%&b@@@ﬁ- t k’é WeYi plgthess PoInte ALY sl APRSE AL Has Srellaifan y
operated bel.ow the ceiiing.nartifi (e.qg., for air velocity) the
suppl | éﬂ‘rggﬂl%'l %Ibcﬁg]r%%ig I?lgg%gph*el&%:g%i%%go%ar o on, and the supplied air
di SChaf[ﬁééﬂ] 98] Uike fc%i?h%eﬁltﬁa@sﬁé‘ctt ot B5k (SreBent fidFeh@idliS)s by prefvaelly
oper at i ng e novi ng ane and the filter test device in a state in which
t hesdetashaliheieifhi nEmpRiiditing tias bieeh nepestedf The spasseangémesitial,l ows

the 20 testing function to be further inproved. [0069] [19] The nineteenth
aspect chfarhtterizeddgnfurtimerectmpnsing:a preferred enbodi nent for inplenenting

the sixth aspect of the present .invention, .characteri,zed by further
conprising: £ deiaskrble alrrpermanbde C?’E’d}g Eﬁﬁb?lP%éﬁ%ﬁ?qsefiﬁ’eﬂﬂ@ ﬁi‘ﬁﬁ §168k

h h th 2 ilter. d i di d . the r i
{11 er TypBtlsd fh Ko gtk &t Tl SipRsegory Y ool o YR eBerd brcth %0
ar t haﬁlt%ﬁ%?ﬁ% m&{m@a ﬁmglﬁcaeéﬁfm%w%xgﬁau@l btde@ i EnrouRRl 1R cdling

chanber; Stream measur enent neans for sucking/capturing air from
al kot esfartitReAti ons on the exit surfaces of the filter group by using a
downstream suction 30 device, and measuring the anount of powder particles
in the capt urveblemiin ; th20 lowar sinfacheofhithe mpilves martitiinude susedr aguide eRitneans

pr ol maTaceco bniBe? ot eatBatitbp shevas Harsceisau BHoNGHS calne
diluti ri)gartnﬁ%rhs. in which the powder outputted together with the
[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 tésting 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



production gas fromthe production nmeans is joined to and diluted with a
diluting gas supplied fromsecond air supply neans; and di spersion neans
for dispersing the powder outputted together with the production gas, and
the diluting gas fromthe diluting neans in the air passing 10 through the
supplied air duct. [00701 Wth this configuration, diffusion of the powder
to be m wéereim theemaxingtheans padedest hrough the supplied air duct after

di spersion can he facilitated by di.lutin he.powder . .with the dil yti.ng gas
of in the di P§P H@tl%éﬁﬁ%%nsrﬁg EﬁlOP&PPSr?‘ isgppi?'ePf §r¥1@actm EARFTIE 13 t han
. ) | o . 1 . .

or oductrbRakirs ERR IR GO LOR g 2 SRR HBRER IR, idbiffon

duct . \%gjlitating the diffusion in this manner prevents variability in
t he powder concentration in the supplied air chanber, and the powder

congent r at i oiluthiglemehs supplvihech atlie chawtier capubttedadeethurf avithwithé
hi gh efficiency. 20 [00711 Test errors due to variability of the powder

concentpraduchon gas e dhelpreduction rederebisriovzed tchand byluted pritly erdidetingen
the filters are tested for |eaks. In these tests, air is sucked/captured
from t RassRREeA cEom $a6enbALRINRIE Means A4 test | ocations of the exit

surfaces of the filter qgro ip the.clean roo and e ,a nt.o er
o {1l os. ( afidiien sk or dnestyife (BR soRd AR R xt B

usi ng : r . : fint i eak
oot oo RLIGE PR BRI R85 DR, ESIISRAY Bk in R alr phind
congenthpadh aRPaipilisd alr@f2l | n order to mnimze testing errors caused
by variability of the powder concentration in the supplied air chamber in
a convéanTalnaVithphas ednfssumiion, diffpsodef the pakidewdd beomikdd istheuaidghat
natural conditions in the supplied air chanber, 21 and the system nust wait

e

unti | peesesotlrengh shesppliefanr fct attes diersignaian be fagibiatep dydtibting
ot o1 T OERY SO 55, USRS 580 Yo B e B CORE It e
charbe g, b AR eene) RS D
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. [0073] [20] The twentieth aspect of the present

i nvention is a preferred enbodinent for inplenmenting the nineteenth aspect
of the present invention, characterized in that: 10 the diluting neans

i ncludes an agitation container for receiving an inflow of the diluting
gas supplied fromthe second air supply neans and the production_ gas
out put taadi theedyltam wintust twaitpuntibrther powdér conesiicaiion lrlfleblh%;suap}l@g(ﬂl% ng
air stream.is produced inside the agitation contai %Xing one or

bot h ofchamebeti |h9p@wgs@,a1§nf@ﬁal,pw@39bt FRAHIGRE ?ncqmﬁéggéﬂbg i&fsrég{)f e 18
itati t ai n. ' te,l whi ch th I th
"ot er naopAnsAGPE e Paeletth, f el o O BRE PoRuly CHOS R pd h Y LC,

the diluti . s isnt LR8k h wd
that 1 1SRSTRATAR, GRRLLY Eall DEIEELARGNDAHE BalBEnbRTidRuatbod SREe EnRO et

'S Bl xedcAndl v&ddijcih?eﬁm‘ﬁ! ¢dh bberediukbbd i MBhe asstig eficigntof filteal eakges@fgai r
stream [00/74] Wth this configuration, the powder can be nore uniformy
and ef fdagi Ribly beihdteaged.n conparison with nerely merging a diluting gas
w th a production gas outputted together with the powder fromth

pr oduct{peA3kd26k Blye utentieth nasngichgobithe dresent |lpkendenalgyia BiekyrAtde.

Therefore, the diffusion of the 25 m xed wder i.n the air that passes

{ hr ougiP T hRAiGR fos P [PRRITE LBRoREnCtEp i, AEREy oF AEF IHESTER P P D wcer
concentratiogn in.t.he,supplied air chanber is nmade nore uniformby the
irrprovecélaﬁ?‘%eﬁ]?fe%?%]ajﬁﬁ i mprovement in the test accuracy of filter |eak

teghi ng can R MNRiGE M RMdcYuddd b Reftatib@olkalnd] fol Recdivient an inflew

aspect of the present Invention is a preferred 30 enbodi nent for
i pl enejtthadlihlieng gae sapplibd dsqadheafccond apr sspply ineasstndnthe P@duction
characterized by further conprising: dual-use air supply neans that doubles
as firests auitpustegdiiogetheanwithrthequyotar fom thedpodugEanRgNeaPRr ei n gas
one” br anched A 6VAIRG HF S204E TheDBHBIRL S mbano B ERE. RPBPGURY on
gas; ans%r%t?&gort)#ee or Bo NGPeHe Qﬁﬁthﬁg 2H8 @ﬂdegrotd‘?lcﬁ%ﬁ éjdé H bR 1R R %he
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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the diluting gas. [0076] Wth this configuration, the apparatus structure
can be sinplified, equipnent 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 for feeding diluting gas as dedicated  devices. [0077] [22] .The

t went y-checacterizepdrt fwitheheopeising’ duaknse Gir isspalp meaags, dint & #&nt
for inplenmenting_the nineteenth aspect (if t he present invention,

char actist 2EGSERPYY JReHaY 2R ﬁﬁ?‘?’&fﬁ’d’:sw E%‘?Qﬂgct ion flowrate controller

f trolli the f fd ' h |
roans:  aRGReEPT EOPHYPRISY Farh el R HHESUBRNO B L BrBASHBT
rate Ofstgd'tein%i Q%{ﬁegﬁé Ex%nt.cglgdg' AL NGRS to| DO 8lroMibfoh hingans as the

configuration, anount wder produced in the production 20 neans

andst heyBAVERSn GERSE AU el Gthelr brahehsed pakiie duppliedhantier dilatingemeanssol | ed
I n accordance with the testing conditions or other factors by controlling

t he featefdihwingges.of the production gas in the production neans by using a
production flow rate control valve. [0079] Also, the flow rﬁte at i ch the

di | uti 1§06k Withr ghis comdiguantion; ridemapperatiss SIRUEATE ofRR oP¢ R ng a
diluting flow rate contyol valve to control the extent to i . -nowder
i s di | FEMPISTE ReSTS; jatk ‘E‘%ée%é%ﬁ‘i‘s angh ZoharatpS &n%lf’?%%?n"cea%a%}ém%’%ﬁlggﬁiﬁ
obtained._jn. ter faci.l.] [ : [ Si ' ihe the
air th:ft%I o %gg%sn nf‘f'{r&glug%%ta k%éegipg??‘telgﬁi a%d rﬁ%gjcta,qpmhgii;?%@gll?%néﬁ%t ?ﬁ\é\ﬂi@édmg
unneCcesIBaHctisH BakYarkd séﬂoh’d@i@%u?%@y e drRse feeding dihetige gak mstdwlieatednt  of
powder “produced.” 30 [ 0080] [ 23] e twenty-third aspect of the present

i nvent iqpvides. a preferred 23 enbodi nent for inplenenting the nineteenth

aspect of the gresent I nvention, characterized in that; the dis %rsi 8n
means i[A87Td22h Theutwentyy seqonsh pgpesto s’ |the Pressat dAVERIIPR IS §u®1€ﬂ $28%i r

o o Samhodimants rump iR Sting gh rustBbAth 0Bt of T SRs0ke Ve, °
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 diluting 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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t he powder outputted together with the production gas and the diluting gas
fromthe diluting nmeans is distributed to the plurality of spray nozzles
and sprayed fromthe spray nozzles. [0081] Wth this configuration,
diffusion of the m xed powder in the air that 10 passes through the
supplied air duct can be nore efficiently facilitated using an,  effect that
conbi nesabddnintufarommplenéntingiber nineteerthdiasnesingt Fbayesopt MY SRBNeNt
is achieved in c rrpaEli son with merely allowi ng the powder to flow in from
a si nglcBaraetgarizedl :ndbake supplied air duct, as in a conventional appar atus.

by 15" ensur | HeERFRIN G AREERE oh B ERE ¥ sHEAF nBitkg diHocka e I Of
ir ch oI | i ] - AeL;RAT Hireetian! fdwdtent |
faci |1 Papgyed Ak 58 4010 R A O Kok ARRA BlreUhion of el

shage hegausetnRll dhapt tiebf £ ay nozzles is disposed so as to be
distributed in the longitudinal direction of the duct cross-sectional

shape in the thappiweéer aitputted togkther iveithathe praductipn2gasepndcihev@ilyhag t he
supplied air duct is given a flat, wde CrOSﬁéS ctional . shape havi ngdabout

the samasviramhtle delyding meansHs dighpbuted b the mAmnlitys of SRRy nogalsaBdof

uni formy féa{gg_;?% gir to thelclean room [0083] [24] The twenty-fourth
aspect SBfay L2 EPTARBMA!Ch is a preferred enbodinent for inplenenting

t he ni gﬁégﬁgt@iﬁsgﬁﬁt c@ﬁ .tﬁhe%n@égi V%E‘tﬂ'h%”mfix@(? ACELthe eghr hat

furthe rising a c sion fre | sposed further downstreamin the

dugd frREsédehRAVELEhe @hﬁ?ﬁé& iamg dues ahh B Bork heficiespler Bicilitatetaring har
causi ng powder dispersed fromthe dispersion neans to collide and disperse

in the effepplthed esmbihest thd ABdjorNof httichipewodent by urhet iddmting meampssibl e to
more efficiently facilitate the 30Q diffusion of the m xgd powder ip the
ai r t hampresewent lis gohieveHdnseomupabern vith qeerely allopang dhemow deratopiider

i spor dBrRsag ToGHHR thEbEsPPFBATRAHrhat: T conroriet SH bty
5 embodPIRRY RER Y ot bkt ASTRAEY e FhafHR. B Slbre BHEICAQY Achievt B0 1
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 nozzleé 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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characterized by further conprising: a supplied air chanmber disposed on the
reverse side of the filters for feeding air to the clean roomthrough the
filters; mxing means for mxing filter leak testing powder with the air
that 10 passes through a duct for supplying air to the supplied air
chanmber; downstream neasurenent neans for_sucking/captuyring air fromal

test laochte onskeshe movwdart cangentrasiproin tthe Funnlad giroehamhey apra by

downstre suction ..device and,neaqsuring the a nt of powde arti.cles in
the captitipgmeithe Qlﬁﬂeﬁ?%{fiﬁcif”%?r st"rség% gi‘f"ctcio Slﬂﬁvﬁgg’é"\ggi@b s ﬁif]§lﬂna

di stributed manner 15 over the entire area of the chanber interior areas
in the BFPEEL on of alignnment of the filters in the filter group, for

sucki ngheapt YsbPOrKd Mewint@HARKE NRGRRE bN1BET Bresedt ©Atyefionh s Salppldfestedi 1

chanber’; suction device sw tching neans for selecting whether to

suchi opsleliticnt dbrf frplneenting tike gikth abipactofofuphe r peevestic invantieyi ce;
and 20 upstream neasurenment neans for sucking/capturing air by using the
upst r eahmasacterzad boviugtheratomprsingy t he suction device switching neans, and

measuri ng the anount of powder particles in_the captured aiy, as..infogmation
for conpensda isHgrhpd aisothamper ;S]ﬁl%qsé’ﬁe%n ng¥s H?‘é‘{fsﬁflgﬁ éﬁjdg’\‘z% sﬁ-li;eé'ﬁnfor
measur enent neans, or, as i nfor,mati f og,,.controlling the anount in which
the podERAIEATELq She clsa oo tidueh the flee®” - ooty ' (i
configuration,.f tgst r CRALPE 2R ARG caSwithe fhe fdik i@ are
tested for Ié%ﬁéﬁgnﬁggg?attgg 1?1?]:8 igﬂﬁ%‘he pomdsgr ggg)ncer?t ration ?nsi-de t he

ai [0S URRls¥es Biaseh 4 dubifol @upplyifikSsif 80 the sapplied atk eheanbaien variability
occurs’in the powder concentration inside the air supply chanber, and the
met hod 30 uselbwnstpdaresmeaspemnsait mypanisefoanpuwiingltaparing has oo adk teptby

t he downstream 25 neasurepent neans_based on_ the ,armur&}) of particles
measur ddcaijonshen (thet exah siriecas of dhe diliem gHaup §F WHRL D APPRGtEeE SYGHAR of

o e A5t O o R P50 DebR TR cBpodilifL o ooy
SSBJ 2’?{12? y baepﬁlrja'.lﬁﬂf RPLphtiddTh §3860n RovitkCRIEPBLdS A A HriButcd HfiHrspn2l
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 by 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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[0087] In the case of the above-described correction, air fromall test

| ocations of the exit surfaces of the filter group is sucked/ captured by a
downst ream suction device, and the anmount of powder particles in the
captured air is neasured by the downstream nmeasurenent neans. In
correlation with the above, upstreamtest 10 devices selected froma

pl ur al ihgasofrenEsttmeesny batedienithe amounipofpattinlesimieastined by dhe amsbrafithg ai r
suction | ocations of the downstream suction def/i ces are, U%ﬂt ial Ly

sel ect aaeagnrement jaeans Qloveriaoling Ehe REeRHnet POV, eé%ﬁﬁ?fie@*f B IRRE

fovi codoanmBaect G th AN pa Aot oot D Nw Rt BRANFL PRy
par ti ¢l g5, JEasHLet B L AAMNSEIEAT (P AW SARHordBAR3 fficiBhilyifBleased

| ocations i's ‘correcte converte on t anount of “particles

meagur 6 BngdifsonRthl LAMVERTHA MParaR@s, to the amount of particles
present when the powder concentration inside the air supply chanber is at

a presdoo®Ed Inabecsst roftthe mboTbalesaribed estreationy atyfroenatlteseprabensivfai ned
as when filters 20 are tested for leaks in a state in which the powder
concentthatexah sirfeiereof the filter goypl ip suckediaptaraghby g dpwastrepnsychier | ¢
can be achieved]  despite actual, varigbili i n_the.powder concepiration
i nsi de dteﬁé‘?eaﬁpgébﬁrﬂr?"%% Wd‘f’bB%@]“ﬁ%“b ¢ ERRTURE A 3§ ﬂjg?aé%‘?ﬁ:t’y ;’%het hi s
manner,. air fromall_ test |0 |.onsy,of - ex|1: 0 i r
aroup. 190Notakea R ERtop HRGhEn ol comeltidi shel he 3B0e tholiam B

of 1 QOWIRYiRRT N &tES fdint HPIEARILY @pu?étrreéﬁl PRAIHEE DINE R sttoynst heahe

measurenent nmeans. In correlation with the above, upstreamtest devices

are seleggiegohd@p tdie @ldtical iloyatddnsipst thamlvwastidewi casctiond devicesi amed in
correspondi ng air suction |ocations of the downstream suction devices are
sequentseghbytisBy exlentedhyby Hbesseatian degidec ewitghing imeameanthe BRCURb WAt of

30 powder particles in the air sucked/ ca red,by the sel ected tr.

SR A TR TSR R o it S e e e
amount of . powder to_be ,ni xed b he m x] _ e r t hat
t he amﬂcﬁ)’mce(%f 16 o) P u}léaérgglmt r%é%%%”tgrﬁizegﬁ% %%slgf eﬁ% %{')iﬁlgt ?’2 al |

test | %%Eiic%%niaésuliéﬁ(?%'gme dBwAstrEAM FiRdsSRIm¥ 3 HR alhks 18 all fost B6HaitToRE iSet
powder “concentration) based 5 on the nmeasurenment results of the upstream
Measur @BRRictdE iR cdfe38dE 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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test accuracy can thereby be obtained as when filters are tested for |eaks
in a state in which the powder concentration inside the air supply chanber
is uniform and [this result can be achi eved despite actual variability in
t he powder concentration inside the air supply chanber. 10 BEST MODE FOR
CARRYI NG QUT THE | NVENTION [00891 Figs. 1, 2, and 4 show a cl ean booth, for
t est i ngleiceai is muedsiredt byprthel petrehor measunemantomeagsm Rhgramonnke
filter support frame 3, as shown in Fig. 3, is di sed. in.a ceili f a
cl ean e tochararixedh by theomAxIng maans G%rh?u@nfsoliﬁpﬁﬁ‘? %@?‘?B@%Wé’@n?%f?er s
4 (e.g., HEPA filters, and,ULPA filters) are ali I 4 | X 4 :

ar r angtAsclesymeRErRTt g%%ﬁ@a‘llp%ﬁae’& 6 S%er?%%é en%?lrs eﬁcgﬁq‘g%%idoaét’é’éﬁs ng
suppor tied b i 1 ha & ddiReatNRlonileedl the

&rgggé%%g% {'&%c{tﬁ%d PRIt {1ea,”§ régu&@ ) e

ceilin er group acts as supplied air chanber 5 for

supgl yido 18k 'mbSsurbife k! AAMIT08MBe tdys@tighin theadidenesntgimamsG THepgdmed air
SAis supplied to the 20 supplied air chanber 5, whereby the supplied air

SA is bt hcegraty davetliédebgrise 4btaindduad fdrem filtorowre deatadafar laaks imapal | el
flow froma discharge surface 4a of the filters 4. [0090) A horizontally
ori ent extatd m phicketli powder rorceparation mside theposawrly champearmg hanel
I s di sposed below the filier gr.oup,G,acr.pss the, entir.e,.ceili of t he
clean rahn Bhistresplsnern sher & eggd ofleshi caéit}l%gva}}'é‘riﬂ?l' ofl* gﬁlgctpé} “gds%rt he

exit surface, of. the filter_ .gr ' normal use of the clean room 2,
and t he"ODSERYY ?188 lgﬁ‘éfﬁlﬁ %&lgis?‘ggfﬁﬂg{%hggged fromthe filters 4 is bl own
ungppormy downward in a parallel streaminto the entire clean room 2
through the ceiling partition 6. 30 [00911 In the booth 1, a circulation
channel BBSTOMGORMEORI QAR NG ipUTeHE INVENTHaNber 5 and an exhaust port
7 disposed in a |lower portion of the roomwall 2A is forned nexf to_.the

cl ean rl6680P Wiga. 1,12 arsbishai a 2lkaachoatly fas testing enmippuniication Wte R ans
F1 for circulating the air throu t he supplied ai,r chapber 5. 4.he , cl ean
room 2 2AMJ0LIAOT: PR ath 1 'Ilﬂé‘ﬁng‘ﬁlteﬁ %H@qlfguéﬂﬁlei > 13 S ?W@u}%téﬁgh % Snnel

8 51 nditslr)]gse %tl eag corlt uge €4 clean room 2 formed in a booth 1, and numerous

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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[0092] In other words, clean air that has been purified by the filters 4 in
this air circulation is blow downward in a parallel streamfromthe
entire exit surface of the filter group G (i.e., the entire |ower surface
6a of the ceiling partition 6), whereby the interior of the clean room 2
beconmes a high | evel clean space suitable 10 for manufacturing nedicines
and serheaeilsbics andcnipehendtsport of dispased & a[ 10083 ]poThienaxthestooppmallz’Zis

di sposed with a series of slits or a plurality of.  rowlike apez%ﬁres

acr oss isbsnedtiext] 4 the clean rmge 12 gia the WPEhwalbeA 2ciiRg afed RYHH T nal
Coom - ac e BB {5 A gng She Aip TRy iftied wir fpARbels, Bhe' 1
15 passage extendin CrQoss i & 8 2l

I ong i t GdTARreOm i %%"?It %Flrﬁﬁlélf%{ggép auéIg@P% %&e&?o%%&?ﬁg&l at i 3?\%%%?%%‘1&2? gl éﬁoused

In khe.ci | sehaanel 8 along the |ongitudinal direction of the clean
roo%q 2.18_}:%%'5?%892&& the air flowinside the clean room2 can thereby be

made ufpHePINTnrothee wardej Elugdhnat thali hastbieon ofrifittk byltharfiltersnd 2y this pronot e
a higher level of purity in the room 20 [0094] The filters 4 are_ tested at
appr opreisiia tiomwes blawmddemwardassa peralel siseamelorypthe extireosit swiagel oom
The structure for conducting such filter test in i{ﬁue ﬂ?‘?th 1t.tgous§ a
movi ng theafiten grarbcl Ber.chlps eabirssoWersHyHace 6gc0f Lh¢ jGHINE HATtpn, 8%t i on

f th [ i . d foth ) i
Che' osghEghyicdedhiof s fe s Sy LEABRIE o pachygpono
moyg %@%ﬁ@gg%ﬁgﬁg thgéﬁéiﬁ%H %mtngigoﬁau&ef c6RigonBatNTHE bxA0R1E i N a

difection o | ongi inal direction of the novi ng frame

(i.e., [bDosherhorghhudi pakt di iedismizedf§ withhe sémen of adits 29 aThhvabivy g
frame 9 extends between the opposing walls 2A and 2B of the roomin_a high
posi t i aownlke Ageetimscacross babstabsiadly ehtiredengihgof phe clagmorogn Al thg

[ LLer est device 10,15, mupteg gn Lo, N0 LGS Loyts  S0ymighle i
(e, LLLEE CCRbodeit el S0 LD ANGAR R0 1ol o, o
B R T T LR e e L
novene iy &tidd)i Anl eat pliRalley ik &iddilation 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 (i.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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[00961 Filter testing primarily includes |eak testing in which a suction
device 10A (downstream suction device) acting as the filter test device 10
is mounted on the noving frane 9, and the supplied air chanber 5 is filled
with | eak-testing powder (e.g., dioctyl phthalate (DOP) in the formof an

aerosol) while the 10 circulation fans. Fl_ are eratipng. In,this state, the
anount [é@%iarhli athes words, thetfHier tesbdavicsr1q ean ggé‘“ﬁ) apy lgcafign qugﬁed)

in the testi tained i h Xqe]l [ / -hy th
A L L e e o
e o e Ll

frame 9 andalingr MRl aftely 40éardbe difisohalgesktbd on tthe mblémeat 47 whintdste
circulation ?ans FI are operating is neasured. In case of |leak testing, the

cei bi nglevigrid.tion 6 is renoved, the discharge surfaces 4a of the filters 4
are used as the exit surfaces of the filter %[oup G . and the suction
es

devi ce [0096] &iltengeatingheriianyrincledas lpals esting 1nswhiphpar fusdion dgvice
tical i ti th [ f 4 20. t filt -
tase. orlou Gl deess Biokop Lot s tenas LBs ey ear APrichritst BhirRalon
t t he | f Ll I t e%i t
ur f acdbe gRovithe Bramt ¢ Yt i Quoplfarl AfkhnBay b 15 AMled \9fth BRieSuE

the fi ?%ﬂquegﬁ%?qem&eﬂ gf,ﬁthé.l%té WPROP) &8k 3he afordi tdfCah defdsalcevhile B8 nmm

or nor I'n the present enbodinment) fromthe |ower surface 6a of
t heoceiditcildatigh Fhhs @1 Hre REerifiag7 1 Thehks stb] tie mmpuntafydetickst @eg ther

| eaks in the sealing portion between_ adjacent filter frames 4A of

nei ghbamhognt of testmgipgwdes; thatheassleakied) inshe itestingmersler contalpediia thde

bet the filt t f 3 and the tyo.filter .f 48), . testi
Por T edeemmlad: pir SHARIGRIIFES O TPEURCIHE JaT4%b TR it HBEET ISR webiEihe
Filt mber, 4B | fibt £ ; t hat, - d
Lhe 1 SRS St thernartibe cletdeity, fosllk S isthptdeld AEATCw ot 28 aiP YERBHPLE
4B of %%ﬁgoJ ileera}sgsho%ﬁl F&gﬂg] 9 Thah 81" BRCAIRBYABERHe Kbe dONRt RSuataDvEer

m Xi ng “appar at us r mxin a testing powder P with air that passes
* t hn gughhbhRoGinecihald 9ad g ebloBitgwiiaig didcbakgéd Sidm ghe fttetsowhenghe

plurality of upstream suction devices for sucking/capturing air in all
ar eas icisiudetiohdass bl dredperativgaseeashirads i by creart Bakdesting; thmeplling
denot espa?‘?itiorg griis %'renfo%gh,r (1?]!19 %?Q: larga tsﬂr&cgg n4tar 8% L}?er ﬁht%% rzluzrfx%n%séé-' 8% 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 the 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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automatically noves the filter test device 10. The control panel 13 has a
swtching valve apparatus 14 that perforns a switch to suck/capture the
air in the supplied air chanmber 5 fromany one of the upstream suction
devices 12 during leak testing (i.e., sucking/capturing air fromany one
of locations in the supplied air 10 chanber 5). [0099] The reference
nuner all009B]ddhet efererpe rmubkmicbnganetesta ppwider PRBGDE APPEKLBIS 198 PHBRE
during filter testin IS connected  to t
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desired test type. [0100] When discharge air velocity testing is perforned,

i ts resultbmaticallydfovest drefiitentdsy deviceebd &thdgontrel panelahd bag sragGidungs,

i ncluding sorting, displaying, storing thereof, basetg)ieon the air V§| city
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| OB thrqQugh the corgd 18 to the uter 15 thrqugh {he interior ol
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suction devicge 10A ,25.(d AR i | | Lell dier
test dgg‘f é’égg( e; Suekin /‘gaqq:\ggﬁiégn/ m\&}gfan%%&f?\r?gqg%ar@g {e}gggﬁpgt‘f?gr 15
aujgmathcaliyr montrols the switching of the switching valve apparatus 14
in the interior control panel 13 in accordance wth the novenent of the
suct i orfogeyli (Rhel @dfesendehaunsira] ilfs Herotiesea purpdbledcemputerhthetels braught

sel ectively sucked/captured fromthe upstream suction devices 12 in ig
posi ti anto theatoone dueiymfilter testing anddsrepmnested te she srtarir contrql panglipce
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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 the 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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measured by the downstream dust mneasuring instrunent 20. The upstream
sanpl ed air that has been selectively sucked/ captured by one of the
upstream suction devices 12 correspondingly positioned to the suction
device 10A (downstream suction device) is sequentially taken into an
upstream dust 10 nmeasuring instrunment 21 through the tube 19b and the
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t hest esfmeantli 61 pastitlesabl thestedtopatvidensineie dowrtreagasasblddestir &rors
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ai r suckedéwapt byethe domnstteamesiudtovmpisunig dugtrumendr 2@usThevipstrogm

concentrations ampng various areas Qf the supplied air cha r 5. \Wereby,
the ansumpledf apobikadr hpahersl %@wthvetlﬁew&mz%a@éa?ﬁdsgﬁp?% Ogﬁ'ﬁe upstream

sucked/ captured from_, all test |pcations.can ({?e ac ratelt co arcgdlﬁgd

det er mi FHEHOY FSY8F% t fugpshondingly, Ropatipned PO IRe  BPE sHRY Y s 10t ri ed
out by tih I ug el ho,:.t %{%N rtk Gl he
downst r@gﬁnggée%%mggﬁﬁ%g&%g%r d?re%(f?q"& at 9‘s{ekac %ﬁ t Elﬁogg?iﬁ% %E? SMStt

aut et ieakhding ¥ GGt teRipBCiiROndR 198 addothet irdériopasiire]l panek éSent
i f the powder concentration inside the supplied air chanber 5 were at a

pr edet esmd nkd amoeenbf phirtioles[ @104 téBepgodeiein whei wpstagrmar sarapled] airats
shown in Figs. 1 and 12, receives a supply of productiqn air CA fiom
conpr esseasuied, byHbe apprireamsdust BwesHrid&sinstpumegh v athe tass yegplts o

o an dbeBK BroRTaAULTFROSALR ar o) ot BpEaoin ey 10 PTG RE, "
R A R AT A A B N
i Sper SRt bl AR T or 27 SharernG the boriel P ouiputied from the o -
di | ut erthblépstngehhéustwiniehstiifg 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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production air CA and diluting air DA into the air passing through the
circulation channel 8, which is a duct for supplying air to the supplied
air chanber 5. [01051 In the present enbodi nent, air outputted fromthe
conpressor 11A is branched into streans, one supplied to the generator 11B
as production air CA, 10 and the other supplied to the diluter 11C as

di | ut i R@paiatiBAof [[18&bsbnfrbenkidotst phthalpta®OPY spoxedioed lignidhssat@her at or
11B is diluted usin the diluting air DA and is then di spersed by the
powder dilutend 16bfsardiwang the mowdarB aaitputied: togatharswithr BiggRradjiction air

circulatiaon channel 8, wher di.spersion of the .p r P.i he passi ng
air is prdrmmndbegrnerator 5¥y é%ﬁg%tttoatﬁﬁeoﬂo‘iva‘?f Heg'ﬁﬁgng?lg%lﬁu@g’ gﬁr
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supgl i | s e 1 'Iﬂ&% $oBmY ahkalilahs 1NJ hegsoRreeRtfAlthen is
still gﬂ%@éelﬁ%ﬁ f%?démtﬁhgilolzu%p iedeair Ic]:&hanber even when %he concentration
i n the (RaabRen Aas Chesnd aldeing2RirUDAfiatsTthyy afir wwssing ghicwghdilepeirailationqui t e
high | eak testing precision can be obtained overall by the above-described
conver sihannah8, whicleista dncthisenpplyinigeair dotheasupplipd et ehammbersur ed by the
upstream dust neasuring instrument 21, [01081 The diJuter 11C isﬂﬁgrr.posed

of an 48105k ilonthe Prasent: exbadimgnt.aptis oufRptted |frews theycopnrgeseli Mfi¥g air
DA th owder .P out putted together, th roduct.io ir from:

gener at gn\é\ﬁﬁi 1%%%‘?5?’6’% ehe %P@%ﬁrdoﬁﬁﬁé)gﬁnsﬁmhalﬁ?%&r?e‘dcmt[qgg@le{ F@r’ with
th owde . : ; dnec-di Lt air DA lied f

t nEORo Ll AT ApRLOEREAC AilbeP11 OM: AL W DB 2 T O U0 hr i cal'
cont ai 17g406J QBﬁlethtleiﬁg,abgvaQi & pabdieid hehia beserdtar @ 1 BAsr dValed agingai r

stream RA i s thereby produced inside the container, to efficiently agitate
and 30 thieXdiliténgandBA #hd iothen disperssl bpthaipesrdenimixingappavaie i/bintai r
CA and 32 uniformy dilute it with the diluting ajr [Bé' [ 0109] Tq.e
di sper $hacir thet pesérathreughy the gweulatiophelannelst.uvheraby drepepnga) ofihe;| es
K L O B SO SRl s bR a0 SAPRSH08 80,
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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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of the clean room 2). A plate-shaped collision nenber 11E for causing a
collision with the powder P sprayed fromthe spray nozzles X of the

di spersing tube 11D and dispersing the powder P into the circul ation
channel 8 is disposed on the downstream side of the powder dispersion
position of the dispersing tube 11D in 10 the circul ati on channel 8. The
di sper simiforedlyt dibitedbsdth Phe il gair IpAssi ng through the circul ation

channel 8 is nore efficiently pronoted by spraying. and d powder P
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sum in testi ng, m Xi ng appar at us 11 conprises mxing

neans fi@kowiXithe difthlgveethafnies &lid endreséfficintly bremotabky, sprayingand
passing through the circulation channel 8 acting as a duct for suppl I ng
ai r to disgerstngppbivddr & froohahbepray rbaeledcXvasid dispetiisg theapwdergP wit

i nstrument 20 30 conprises downstream neasurenment means that sucks/captures
air froellzgignepa thegolsignstembernidl¥n the exit surfaces of the filter group
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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
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fromthe conpressor 11A, and generating the powder P dispersed in the
production air CA The diluter 11C conprises diluting nmeans in which the
powder P outputted together with the production air CA fromthe production
means 11B is conmbined with and diluted by the diluting air DA supplied from
the 10 conpressor 11A acting as second air supply neans. The di spersing
tube 11D tegprpeasda the peitssnrfaceans tha filkecigrohe Powdirg Pheodopmsteehm
together with the groduction air CA and dil yti ng air DA fromthe di Eluter
11C i s stickipardsaydcs h0Ahend meaguresithg ampunt i pastigiesaf theinwasrahag ths,
which is a duct, for supplying air to the supplied air chanber 5. 15 [0113]
The cor?BPE‘é A¥1A conprises dual -use air supply means that doubles acting

. . | ¢ . . . (
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devi ce ownstream sucti on devi ce | eak testing W e descri bed

next. \Bahride diRpefsihsafiBasedh whichahedbsgdéen® oGthuetté & togdthpewiphehal
seals of the filter group G are tested for |eaks, suction device 34 10A
( downstpredneisoe ki Adend delutienaireD Adrenrtheudilytarciiddis dispaysedoaaicomirof
the exit surfaces of the filter group G . Tq take thi,s advantage, .in,one
scanni mgssing ﬂéfpﬁghsﬁh@F%Wﬂliiﬁolricé?n9€£§:, Wh}fgl 152 dish foresy Wﬁrstopﬁﬁ%d
along a sti.ai %Uht |ine at a set speed fromone end of the exit surfaces of
the fi lSUBPUSRAHCEAIPeEPe 5 other end so as to continuously test for |eaks

inyshe [bﬂﬁr ’ﬁﬂ@%m%?@és%rtfﬁ& 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 méans 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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continue in a straight line across the plurality of filters 4 fromone end
across to the other end. [0116] When the filter peripheral seal is tested
for | eaks, another scanning pattern is adopted, as shown in Fig. 3(b), for
novi ng the suction device 10A acting 10 as a filter test device 10 in an
annul ar fashion at a set speed along the filter peripheral seal so as to
cont i nubdA (gowesiresnr sucsignsdevionlgarhle epmtinvonaly mpved teany depatian elsthe

peri pheral seal betyween the filter mepber .4B and iits surrounding filter
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are stored in the portable conputer 15 by subjecting the portable conputer
15 t o amontinue & aatrajghpdinst acmss 28e phutadityl of Hithesy 4Vfoerdsone éned poresshice
conput er 15 conprises setting neans for setting the scanning patterns of
the filtherothesendevice 10 over the exit surfaces of the filter group G

L
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tesp dey gefilthp ther deeRerided Al aihfafFashion! 8 @r detsSpatsdl hlbrgCeliv Mg t he
filter test device 10 in accordance with the set scanning pattern. [0118]

The guipkriyderadcbahis msttoatorginuwesly hestnfordeeks addéng ke moviragdripmey & wil |

be described next. As shown in Fi g{g@ 13 and 14, A&yi de rails 22 extending in
30 t he theJaltemperipherali ssal between toe fdtprimambey 45 and; 4 sumpundingdiliesom
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Pengt s fll shSFREDANERL. of MERR-DTH PR 1R ot ROCRITRARS 08, 1
MOYBENY Juclioh Ebvid 10R\Uchihg! s MY @sf d@0Re 10 in a serpentine 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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9 under the guidance of the guide rails 22 is as follows. Timng belts 24
di sposed to the sides of the guide rails 22 extend in the novenent
direction of the noving frame 9, and are connected to the noving devices
23 at a mdway point of the belts. An interlocking shaft 26 causes the
drive pulleys 25 of the timng belts 24 to 10 rotate in a synchronous
manner .andl @B spanhedriny thy eneningniaore 37 Movingadeeses t23eatk iprevisigd] &ypd 25

to rotate by the power transpitted fromthe vicinity of one aof the om
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direction on the noving device 23, as shown in Fig. 13, a receiving nenber
34 at tthe renth whillsti#A. 30 noving frane 9 is nounted on the noving device 23
so as to al]ow rotatjon,_about 36 the vertical Y axis thrqugh a .bearing 35
o Tor H0aR0L A iler thediian at ARECe 1 {LMOvE MEVRGOPRGE P HHE TBOURG FHEe
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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
a 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 28, 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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the longitudinal direction. The receiving nmenber 34 is provided with
rollers 36 that guide displacenent of the end portion of the noving frane
born on the receiving nenber 34. Therefore, even if some slippage is
generated between the noving frame 9 and guide rails 22 due to aging,

eart hquakes, and other factors, 10 this can be absorbed by relative
novenenthebetwwe Y hexisthhiroggli reatrea8ingnds teofpirmy anesdapting pecem pyat he
rollers 36, and by relative rotation betweepn the __npving frqne 9 and Vi ng

devi ce @Rows dhecwaving fmme iSHandpdin MuEngAeienL3vto mave Hlatke Petaiyi ng
nb 34. Th h .of ' f 9 |

of ltﬁ:ej Ghiene The BRI ARArHER: Hodht ToTBE SR pv iRy piEwg g e

Inet u e&%@}%?{aﬁﬂgﬁ%né %ﬁ‘fz%&bﬂ% &%;iee %l:c?i‘%@@ lat BEY oBRd AL B8t

mechani’s € novi ng Trane _ eveyor 3/A hol ds cabl e-shaped
conmgonefieSvififtal A€ ohl AMekBE ofib |IRY of €8¢ t@8\dre JOtHd m@ving franip @ itOa

for transporting sanpled air that has been sucked/captured by the suction
devi ce tHdAchgiiutinhlediretigoni NThe avceixirystembenBd it Hrovuted: wetharellers|3sci t y
20 sensor 10B used in discharge air_velocity testing, etc.). The cabl eveyor
37A r ethmtnguidepdisplacsment phahei¢ndrparsion gbihe emewing drfyne ROTRoIRNS r ane

%Wh'gezqcé%%ﬁgnﬁ‘g |h 3  HBereBRe AR PR HPRAR Y SR ﬁ%tvh%g%@eeg s
ng ¥9c8 oerei el |
e han SV SOHEC Pooin e T4 3200 Paelof MUShiIARGS APARTacts ! 0

conponentis . &t g%f%lfjéoh}ﬁed (B%fnré‘ﬁltivezﬁnov%%ﬁlellithggﬁé@:{'&hérﬁﬂﬁr% Fiarfe .9 tHiRl

above- descr e 19a, ‘cord 18, as wel connection cabl es, etc.

connect @éving Hbeick @Stpradudel byeherotiers 36manhdrby3latiTaeotatihl betsyeem B%B i s
pl aced along the roomwall 2A so as to allow the noving frame 9 to npve.

30 [ 012aovitie firsonendnad smevingrdbvie 23venoducey byreotatonmpontdie weriical Y
provided . 37 with gujde concavjti 38 that ,extend in novenent

di rect i SHSSE tbﬁéeeﬂgwmggmem%ﬁafe?‘g. qﬁh\és’r%%ﬂ?‘ikainiov%e%é’&?ﬁ%ﬁéﬂnﬁg?@%eégnd of
the moving frame 9 in i noVENEeN br QN ided with a

f r ame- a‘é’&‘g X3 6%%8%%’/? gvl%glfat%agi C%%%)SI ?)idn;t?fe%e(a;{lhe m):,/V: ng frame 9 by
extygndi l;b}ilz%ﬂ‘ OThE aflEvidef faRA RAghidedNa %aﬁ&[]vrg%imsm A&ih® dshg cakid-skaddaces

of "t'he ter group ' '

Ide rails 22 as t
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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gui de nmechanism timng belts 24 as the noving franme drive nmechanism.and a
cabl eveyor 37 for the roomwalls are di sposed inside the guide concavities
38, while the drive pulleys 25, interlocking shaft 26, and noving frane
novenent notor 27 as a noving franme drive mechani sm are di sposed inside
the 10 frame-accommodating concavity 39. [0125] The guide concavities 38
and t heyifhk aRBd@consamties i 38) thancateridyiB $harmovaneut dexkctionhof the moving
openabl e/ cl osabl e covers 40 and 41 for covering the conc_avi%ri es 38 and 39,
r espectfiamé . dBheshown wallRQoositienad 8t om«er@tggpérthfzirégwm RES G B8n be
elimnated, disturbances to the airr, flogwin the roomcan be prevegnpted, and
the 15mexeapreni dggeiioy lﬁrplioﬂgi]erdoﬁfﬁlbé‘n ¢ a6PHE {nghi:cbq{:a&htérngﬁﬁ@a& ean

room2 is in_.nor service, by c rj t ivde gl .S t he
Fr ame- Aecnmsdacrhahe BRARA £a8 Y 3§ HariitaB LS HRE R dstoe oohllon IF
wheg t LGk 8BS el Q588 £ IGRITEG A0 RS 201 A9 the
con%awQ Iilrgg%&g@nlghe ex%gee% (Sjl?lﬁﬁnovefr:g%f%gfé% e rré)vi ng frame. 20 [0126]

Vent i | b nhiehasids, aheinkobstes 2rad tiee eavangiRanie dliee gnedmniamcavidaes 38
at the ends opposite fromthe frame-acconmodating concavity 39. A concavity
exhaustabrwefdr 39 forntiec resmt wallhearer draposed dnsisiéatha guidm cone¢awitie® 3&hr ough

a suction channel 43, and air is suctiogned and e haustec&fromthe i nterior
of thewhild dhe chieavidlers 28 interlegkang shadt é’@@(ﬂﬁﬁ%&%ﬁ"ﬂﬂ% FRE ROV LS

t hrough t he suction channgl 43. . Even if . dust is _ge t t:he

equi pnﬂh@toﬁoégeélsi it HOVIRR| %@%n@%wt pechagiism atr%eraﬁérpg)r?gga?%%l#?még?i ng
congavigly. 39 (1 ; ' ' 2, moving franme timng belt 24, room wal l
ca ev&%’?e?‘?,&%ﬁd\;@qﬁﬁdﬁ%&%%@397:i nterl ocki ng shaft 26, noving frane

”DV.em?fﬂgmmt 0he2duiddhrRhPRie L 9B RANIE TS Frantbalcd i dfiatingcdicarityd3drares
during filter testing, contanm nation of the room 30 by the generated dust

i s preyestidddbyithnepeaiabie chisableorovets di0r anddd forresecinigorhe epncagitigre38
accuracy of leak testing of the filters caused by such generated dust can

be prewdd®desmsivelnasodurn in iFigs.hrgated ArREUIABIG N JAE TOAM FHALRent
1o OB h L TR "R o ST B o
SRS, PSR LB g B8 zoom o 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
guidé concavities 38 and the frame-accommodating concavity 39 through the
95 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 rails
99, 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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t he gui de concavities 38 covered by the covers 40 and 41. [01271 The
suction device 10A or air velocity sensor 10B, which serves as the filter
test device 10, is nounted on the testing device nover 28 through the
supporting device 29. Two types of supporting devices 29 are provided,

I.e., a 10 dedicated supporting device 29A for the suction device 10A, as
shown ithe Ricgurity ofldkateasédigcaf the Siliswsceaged dyi sectp gBnerated Hiustigan B ocity

sensor 10B, as shown in Fig. 9. The dedicated supportin q?vi ces 29A and
29B camrgecnizdhaNgben ttheckymdh hiis “@%ﬁé@‘ﬁﬁé’gsth% Wég'ﬁ“%g‘bi R JAke
away fromthe Vi frame. and the .required di . y t It
surf ac@@ercoﬂfggquﬂ?‘QP BLED, Fi, 18 ?‘%Cbgﬁeéf %agsg(@%gé%\gﬁu%%%agmtt e sﬁl)ét i on
device 1 d. ai ol S QB Thecdedheatigf: sHCHiRnEEVI Ce
supportai gt gv(lmglén‘gg’g& gr%llﬁén'%[% ﬁgoﬁ;%(]:lgl S%é%%‘gil%teqﬁgA%gmﬁst rean?suc%li on
devsce)fuﬁﬁgéﬂi&n %ﬁstﬁ!ﬁnfﬂeﬁﬁﬁﬁ%ﬁsi&l@%(& ¢rakfe-@bcomodmitigiercasity 3 ahdse to
the di scharge surfaces 4a of the filters 4 acting as the exit surfaces of
the fi ltheguid®umdavitiss B coealedtinstiengpvess 40hatd £he device 10 is 20

somewhat projected fromthe noving frane 9 toward fhe si dibopposite Lrom
the flane7laderrection wgvitendB4i ey agovelecithesansar nldnwdichpexves adtPfg

f 9in the.no t. directi f_th ing f 9. Limitati
(e'o" Fitar tatadrare Th o Earss cohithe: St BRvichomaser 7 #Rsoneth tak, "

1l 2D} is,th ' f NG, f
0°Fo ¢ RupRPiHng YA 297 , TRTDBARR, O phblforts TeDloch MBS0 prbbIcd fehta, (AT
myHNg H?&Re@ s{ﬁ%&}tﬂﬁgn%iéeozgjk foPGRbi fetion Wb¥ied T0Re ¥ dhdwadnt Big. of, the

noving ftrame movenent direction of the noving frame is in

posi ti gmd hdediats@spopeided devite 298 fedtiee afr valbeity wenedgkdB,ofs shdwnha

di scharge surfaces 4a of the filters 4 on the side opposite fromthe

f r ame- &igotmoTheideglicatnd avippyridog deviess A3 rndr39P captbe ¢xchangedfa cope

i ntersectin ortion between the roomwall 20 and,the ceili sur f in

t he 39"1;’91&6‘%@‘2?9@%0@ mﬁ"j"lull‘ﬁgrf{lﬁ'i?n:?ﬁc%wﬁy e tkﬁ%éﬂ%{}%ﬁ er%wggﬁgf t he
suction devi,ce. 10A (downstxeam.suction 1.6€) ,PrLRgduU b e oy gpgnt of
the movPAGIef a&agcéﬁw%vésmt ﬁzlge%)gug 8ﬂs%ﬁggs?ﬂgéﬂgf ﬁtﬁg]é 80%\ wal I 2D.
[0329] Nedrlifin@tiBEls mﬂgrth_& g cHsdiged @t i hndeliPeblorityeRass: SOBPOrting
device P5 28 unts t alr velocity sensor 10B on the noving frame 9 in
an ext €pdes] 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) (.e., the

30 intersecting portion between the room wall 2D and the ceiling surface in the
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supported state so as to be positioned in a fringe part Bl' of the curved
streamline area Bl in the novenent direction of the noving frame of the
curved streanline area Bl positioned on the side opposite fromthe

frame- acconmodati ng concavity 39 or positioned in an external |ocation CF
of the curved streamine area Bl in 10 the vicinity of the fringe part.

Thi s aneasd8it embodaneft)t Fyvequiv stchta easd,i the movamers| raxge ok ske pugion)
formed in |ocations proximl to ahe two sjdes.in.the dire%%%gn in which

the movleviger Fadnddovnsigegmesigiiomdevige) Bragiucedibyathegmoxemess obfhe mEIBE| ng
f , [ ' ti i I.h t. [ h lied air SA f

the | diered e teaREar b8 of kF B Sl 2 ae "Phe oxi b Gurface of
the Ok e . ! . .

sonsor DERPPIHRRE otk hahd, W QRtlchb E5 RloclighSenddiCedppoltBllbIYe

cur gentogd eaurts thd2afrovdBEitReneoANdB beltbw mBeinmd Hdige fo dandextended
accurate test results can be stably obtained in air velocity testing of

suppl i esippbitedAstdtesshas gebefpositidiel lroadringe phat B166f theecuwied stgeamphinei ti on
6. 20 [0130& The dedicated air velocity sensor_ supporting device 298 for
suppor tireg Bhéen the mevereent direstignof the meviag samenefeideseurvedsitreamlingyi ng

108 cx A HPPPBRREAOT O A PREREROTER (ifcoertsa b pReeta bRESEREY
108 ¢ PPPGITPE A NS FeOTPY e IBREAHEIBIOTE IEGRIEAE
of "t he o0t NG Riosnd o8 Ettahal loffiod (TR gh) ASel AR Mol TR

! anhe t;EB‘(ﬁﬁﬁ &ng@cﬁ‘i‘n P! ML OB iaoRe 3f Ble chiffed Sirehmimesdredsng of
a plurality of “menbers 30a to 30c that constitute the dedicated air

vel oci tiy1, B2 $e BigppPfdrimgl eltcatiodd BrotitdAth thhevai sideeimthe dirsesonn10B
can be set in the extended supported state by stretching the dedicated air
vel oci twhishrider meupmfraime Sdesidewed Bn thedongitadinal dizeeteen of pho medngt at e

S E R AN R T T e
AT R N T N T
LoBFEL 1 PELBMIPAGAe, IR, U Bty Lok st scnsor
curved streamline area B1 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
95 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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automatically noved along a set serpentine route toward the other room wall
2D opposite fromthe roomwall 2C provided with the franme-accomobdati ng
concavity 39 as shown in Fig. 5 for exanple. This is achieved by conbining
the novenent of the noving frame 9 and the novenent of the air velocity
sensor 10B 10 relative to the noving frane 9 in the |ongitudinal direction
of the suppontgnerdevice 20M in opkicht store i theaaie oralasite debyor 498 Hypesitioned out
by the air velocity sensor 10B in each position of tge set. rqute.
Subsequierertts theenpeng fams, 9 intha mevament dirscidor of the I@Wéng%Fa%Fééﬂ y
sensor ,10B al ng ggcpe set r@ufec, as shown in Fig. 11(a), the nmoving frame 9
i s roved theeiendes FHePHteY 8F2%nd (alternatively, the air 15 velocity

sensor AR qh §ih8y dPcHasvidndinle HiSLRGILYSIGAEP bt PMPRAFELAY afOYAGE 1898

into con | room wa on the side€ opposite fromthe room wall
2C gprqukgled whi hatheydlpdte- sssrodB | i fianCarichredd suppertadvistgte riane 9
Is further noved to the roomwall 2D side, whereby the dedicated air

vel oci tauteansivallyswppod tilmge desst cer@aBins rowtet tavcimdtte oihea robmewahleZDst at e

to a contracted state, 20 and the supported state of the air velogity
sensor oppRsite fwamcibel foaym aall e3€epaevidedppoth etihet Hume acemperatngd

ted state. 0133] Sub t to thj i.t chi , t i B 9 i
PR LS o bR et 4 BT ©

- oncavi . . . o
novi ng IPP&%?E%@P@H?%B%? vg% (gttn%%%%aanlﬁi E}%{ ]éﬂcogrghrr{rfbgl <[;1Ht1P \é;g‘gidr]f{J t% h%ﬁlt&%ng&oﬁmg

frage- Q%S%W@E'@rth@%&ﬁﬁgeﬁ%ﬂé $th tBS 1&&@%@%@ Rigbctibh( 60 the HoQintt fraved.oci ty
sensor In a retracted supported state is positioned in the

val | - propsnaeasivadis Tacididardbd sy testite canded wait! by Cheraiy ivedutity séndore
frame- acconmodati ng concavity 39 (i.e., an area in which the air velocity
sensor 10BBn each@ositioef Posiset omite. Subsequantaiontre tastimg ek the aagomapisor t ed

state). The 30 f(%r tion (if curved streanjine _.areas Bl, B2 d eddycurrent
areas AROVgmeRhpifde ay ‘éﬂP?H’Y]éﬁBﬁo"b)}Ogceicﬂﬂ% PRE Ttk AN FRYV RIS i n
the fr - omodat i cQncavi : ch: I 11, Vi8] 0Ci.t Yy
sensor 5 B8 B0RRE Same: doediet dhorilk B Bifa bR Tk B BB Y,
fr Phirefklodity seNsot 3aPpoaess idevide29B
m??p?&%?&n{é‘% gegége}g&qhz\f{fﬁg%t&él}gi:%%aa?frgct gd %y tﬁe SBgur ved streamnline

ar eas Bito Banandg wih ©edyocen wabt2TnnaathaAbideA@pposite 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.
[0133] 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
95 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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[0134] The operation for switching the dedicated air velocity sensor
supporting device 29B froma contracted state to a stretched state entails
manual ly returning the air velocity sensor 10B froma retracted supported
state to an extended supported state. 10 [0135] In the air velocity
testing according to the present enbodi nent, the extended supported state
of the @irhintbdchyt pesmnamdatig tHot mmying framef Olinethet fwme-desomsmotatingee
Fig. 9) is in a supported state in which the air velaqcity nsor 10B.s
posi t i cemdavidy e |Iatsichl a state, the aleveloGity GeppermblB 16 MAARY SREraliety ™ he

or T e T Wppatngbial ocinth b B pliif A 8 e’ SEet BBt et on
| ocity 10B d Vi ng: [ . ' ' f

! he oo Arneipgedolt thi o R MR Rch 1 REIOUEIR R ARHARChY e’

SA IS de&&g@g;;g&%fmﬁm% Bh?llfﬁ@.ranﬂm{ea&fdﬁé\uﬁjent heessAllj Ag. partition 6 is

0.31to n the air velocity testing according to the present
enmbodi feNB4RSThe @pdesicn Hed satiching the dliditztedenid veloditye stimsoghsumtioréiot on
between the air velocity sensor 10B and the |ower surface 6a of the,

cei | i nglqvace 29Bdno18 4 soriFacterhsta®1B63 stietehatbstaspbotnilemasiuatiycredyrping
surfaces of the filter group_G being tested,are not Jimted to bejn

f or med the aie velacttyn§ersprs &8@ frm e reb@sted RyPRRyted §§1‘tﬁe&¥ Wﬁquﬁiqdhe
side 25 sur{ngces of the room In such a case, the opposing roomwalls
spannedUPOL ?ﬁ?\‘i?'ng frame 9 may be a conbination of the ceiling and
fl9gr, Pias) GMhBhixO0eRbity! DRLARDARLAGISE U WAE! Sresbfl Trhbdiienaansitie uent
material "of the ceiling partition Is not limted to a perforated panel,

and mayestended @uppbaRadstans ofitak LF velsdipeteataptoBradtang ak the3fltpH188] | n
t he above-descri ged enbodi nent, the |ower surface 6a of the ceiling_42

partitideviée 0 seegFag. ©) welmaisuypoeetistgteaitwhich Hye aorvedocitesansos 1y sed

as the exit surfaces_of the filter group and_t he npvin rape 9 is
di sposerpsiidpaed thcone: lateralgsidarof the meyingnizpmeyd %é‘g%téeﬁéhaeﬁf%?ﬂa’&es 4a

f the fi.l 4 di d.i L] . | . dy. |
aur | acdiSERE s (e (BTG, S Bt iy 5 o JERe PSRl SiBSua e o e,
norgal iatol ghe o B ard0 ORE D Ex IR G He" A1¥BaYed BYbdiSveen the air velocity 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.
[0136] [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
95 surfaces of the room. In such a case, the opposing room walls épanned by the
moving frame 9 may be a combination of the ceiling and floor, or a combination of
the opposing side walls.
[0137] 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 [0138] In the above-described embodiment, the lower surface 6a of the ceiling
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di sposed below the filters 4, as shown in Figs. 15 and 16. In this
configuration, the supplied air SA discharged downward in parallel streans
fromthe discharge surfaces 4a of the filters 4 can be tested. [0139] In

t he above-descri bed enbodi nent, the air velocity sensor 10Bis set ina 10
supported state positioned in the fringe part Bl' of the curved streanline

area Blparitionne Auréid ainatlobitg absing @rd diringenamaleseryiceeard sl asgheBl in
the vicinity of the fringe part, at substantially the sanme height as the
novi ng ekitasmerfaces of thalflter tgrovptG.nand the meowing framec? iy disnesed bedwvithean

ext ended supported state on the .mgving frame 9 v t he ,hei ght .of the
air ve|cgﬂing/pg§éﬁi‘éi@n 6.0pstepd; tbe 1djs r&%d%ﬁ?%‘i?ﬁp%fi ngﬁ%f@e&si‘g RROFRL iRt e
to substantially the,s hei,ght ,at t.he Vi [ . air
vel oci tthe LeHIRg %F@Bah‘i&@g%éls%@ 5 Weae’?ﬁﬁﬁg%gaﬁﬁlgtaﬁeﬁ %@%T.“l‘ﬁ’zﬁﬁggf%‘%{] e
fripge -, Bl ! t ' r O t er

| oc '?i 3’%?%&“}33 St?IIE% %ﬁ\%yﬁr@gﬁﬁéﬁeﬁ %?dﬁlr]]let %gv\%%ﬁ?% gf ﬂ'gﬂgebfri nge

part, aisFhsRashdlbRnHy Ahefs 4 ab @Weivnl NaFidda snand N@. f Tanthid configaratéon,t o
set/nmount” 20 the air velocity sensor 10B in an extended supported state on
t he moheguipplied Ar SA @istharged tHbwnabodeindpamlidedrenbs fiomeihe dischargee
nmoving frame 9 is disposed across the opposing roomwalls 2A and 2B, and
t he r amsgeftdcasdhiofithefdtens|4 ean besestedevi ce 10 can nove is nade to extend

over all the exit surfaces of .the fi.lter grou by usin . TV, t of
Che oS MEibecitive-daseried caahadigteit, 20 il wtosty BEhfst 10K s RAE IR, O
S unt ed on it I« eadnt I ' [ ' [ e

o3Png HepnpRled i B Pbf ThS frickel it MUY cifyed ChrbRRNIRNRa BIC
9 may he di $PQSE4al 1681t €1 of bRe CAREE] QfrcaMenEate X BIairthi sldinityadf
filter test devices 10 can be made to extend over all the exit surfaces of
the fi ltherfringeopyrtCabyubsiangisllyethosemerteight théhrunoviggfframes9 dinaerilerhe

moverment of the 30 filter test devices 10, which is nmounted on the Vi ng
frames 0, setmomet the ainvgloctsi srarsoni R i gin gktansied enpRiyted shate opdig11 1 n

the movenEng P r HRUERER e detehtat e 1 VY ROREsdit I MbRui red
255" S s Ly L7500 AL SEOUBE Py argaces.
porti O%Q&in@‘ﬁame 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 Bl 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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exit surfaces of the filter group G [01421 When the noving frane 9 is
noved by a drive nmechanism and the filter test device 10 is noved
relative to the noving frane 9 by the drive nechanism the nechanismis
not limted to the timng belts described in the enbodi nent 10 above, and
various nodes can be adopted. Al so, the guide nmechanismfor guiding the
nov emenbngitudiiel Mechigniofable Moviagdratesgui de mechani smfor guiding the
novenment of the filter test device 10 in relation to the npving franme 9
are not[Oldh) flednplettentingithe festcaspest of she peesembuverien slsssrabed alovar i ous

ot her nodes may al so be adopted. 15 [01431 In the above-desgcribed
enbodi At moxpment srangekvinthe HEEQr Retcardes ]trh/\bs ng’i’/%peﬁﬁ?’i L SEPRTed B0 o1 o

[ h tq bri th fr.t d f th
ou | ng RS T 0RO, FEriRer | ey TR ERBF T Gur 4 Same" BeR TR, '
POSg| blrﬁmt/ecingggr?n?c{]bf'ﬁleshﬂé‘ftt%@déﬂ@é 19CRAYAxebNd RYEY bABE adhdFbloal offthe

novi ng ‘one end 0O e noving frane 9, and a notor for noving the other end

of 20 the: sMhed dftdeEilfer gRipetin the notors are caused to rotate in a
synchronous nmanner to bring the novenent speed of the two ends of the

novi ng [Dla2k When theanboing frpmd 014 4moTérd by ab Heiveymechanigos cand dbe Hitarhe
enbodi nent above is not the only possible cabl e-sr{%ge!g% orrponené hol di ng
mechaniteat devishi his meved yetativipe dhe sovsgplaRa 8 brgths drive BECaARSHY from

2l | owi et ECRRRSE! i5 Gof HByeloto oh¢ e Mo, Srdpitsd it F Rattatliidity o
ol | ow fgerRECERREEH ¥t 6 o ® Y HEHOVIAg f ran
a0 a8 e B R e R e 0

and t he, [;apMp WRb | mdfembht ! thalmpdinkherah@o™, vahd the whides ndéthaliaw foy t he
nmoving Tranme 9 to nove. Various other nodes may be adopted. 44 [01451 In

the guigdditg thad miorefnent bésheé fidtetritest deviendd infreldteomby theynfovang igme 9 t he
| ongi tudinal direction, by the noving device 23 that noves al ong the %ui de
rail s 2freusdtndinited gai hentwdss dessripgidin the |embodimant,abovs, RRRYERLSsm
al | ows he nmoyving fr 9 and t.he noving device 23 to nove relative to
each otHaer P?Pqeﬁénﬁylag‘%‘g}?% ﬁ‘gﬁ’lﬁféfi direction of the noving frame, and the

m)\ii5ng [b&%? l% ﬁped agg@e-described embodiment, an interlocking shaft 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

925 components 18 and 19 extending from the filter test device 10 are held alongside

the moving frame 9 while allowing the ﬁiter 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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novi ng device 23 to rotate relative to each other, on at |east one of the
two ends of the noving frame 9 in the longitudinal direction. In such a
case, the specific structure of the adapting mechanismis not limted to a
structure using a bearing 34 and rollers 35 as described in the enbodi nent
above, and various other nodes 10 may be adopted. Al so, the structure may
be one [0d4dhi bhtlenkyidengrootraeshr legring tlenwedp endes. of theemowing fagmerBvanment

f th ing frame 9 and th ' device, 23 ipn the | j tudi,nal .

di rect i G bmatulingl Lrgohpnnby foevEORMEB AoYice 3% et FaovasRineotheopuidse
noving fr. 9 d,th i i .23, 15,1 NDUSTRI AL APPL} CABI LI 01461
Th\él figl lfaé}%”?%élrgﬁgﬁ)ﬂé@r %@%gg%fﬁ%hé&%‘% ’{aﬁé %%’e%%ﬁtdajpﬁ%meg agsn ﬁ%ﬁg B5pl i ed
to ¢l eah DBty HafH 9 AnHAREIbONBAHEASS 16 will o RA G108 oREH ol ARl LS S,
as well as inToons Tor manufacturing sem conductor conponents, and to

var isousjogbiteidingll 838ctiOR BT t1d nBkiEE BESIR 1d @NeOmotitig DRAWNGSahd 1hél

Fig. 1 is afront viewof a clean booth during | eak testing of a filter;
Fig. 2 inevind devite 28 ewrofatt helatiwato daodt dihduromgt diast varege thelteoi andstafst i ng
of a filter; 25 Fig. 3 is_a diagramshow ng a scanning pattern of a

downst ridenmnying drame Y iie etherlopgiindisah dme@%pnvi &y Bich pecasiee dhe FpeeHic

o gu SePteaae oE jha A g aReh SR BBt tct G ICioA SR UaD CFIRE & GepLng © O
Cross- S%t hQN3l1efd 9845 HEWBEd Fn THR ln!ﬂ%hjﬁi ! t%%%eﬁna%%dﬁ Gher Fodes
ar r angeteAtor an upsPream StCtron device: H g. is a perspective view

shqy NomblenesShdsisted! € A%o, 8h8 WRPRSturd %ya% Befdfe inl WRICHOWAS) bREMMSHIA Y s
device; Fig. 8 I's a side view show ng t'he distribution of an eddy current
and a Rlewsdseick. stHeebiine nacwemetdt of t12 meving frdensy Beand hbwinmgyitpelevice
structure of a support device for an air h

23 in the longitudinal direction of the moving frame between, or the relative

rotation of the moving frame 9 and the moving device 23.

15 INDUSTRIALAPPLICABILITY
[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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di scharge velocity sensor; Fig. 10 is a diagram showi ng a scanning pattern
of the air discharge velocity sensor; 10 Fig. 11 is a side view show ng
the manner in which a switch is nade to the retraction support state of

t he support device for the discharge velocity sensor; Fig. 12 is a block
di agram of a powder m xi ng apparatus; Fig. 13 is an expl oded perspective
Vi ew showapgemendvé maNps$iaam tsuckpn dbbidei g. 14 is a cross-sectional view
showi ng the novenent structure; Fig. 15 is_a |layout draw ng of a noving
frame showi ngFigndtiser persusstivasrew shawipgtheigritgture| oy sHppREVA9vICHIOr,
nmovi ng frape show ng anot her . enbodi ment. 20 [ DESCRI PTI ON OF REFERENCE
NUNVERALI&e RGERIP SUYCHPRACICE| ean room 2A roomwal | 25 2B roomwal | 2C

room val | Z%ig?l o\l/\S/eV\gl sl.ide ?x’g%égl eo%vi%gﬁ#ﬁéa? his%ﬁb%.itfoncpﬁgheéddﬁ gufrecfl%i ddd'g

partition 46 sur cir I 'on ‘Channe novi rame, support
st ate sﬁ&g@ismm@arg& filter test device 5 11 mxing neans 11A first
pp

air su y neans, second air supply neans
Fig. 9 is a side view showing the structure of a support device for an air
discharge velocity sensor;
Fig. 10 is a diagram showing a scanning pattern of the air discharge
velocity sensor;

10 Fig. 11 is a side view showing the manner in which a switch is made to
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 supblied air chamber
30 6 ceiling partition
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11B production nmeans 11C diluting neans 11D dispersion neans 10 HE
col lision nmenber 12 upstream suction device 15 setting nmeans, scanning
control neans, suction device switching neans 18 cabl e-shaped conponent
15 19 cabl e-shaped conponent 20 downstream nmeasurenment neans 21 upstream
measur enent neans 22 gui de nechani sm 23 gui de nechanism 20 23 drive
mechani sm 24&adri vdowecrkarfiasen 25 drive nmechanism 26 drive nechanism 27
drive mechani sm 25 29 support state swi tching means, support device 31
drive mechani%m 32 W@l%éh%ﬁlém 33 drive mechani sm 34 adapti ng
mechani sm 3Q, 35 adapt. ng. mechani sm, 4 6_adapiin hani sm 37A
cabl e- shaped orrpor?@ﬁ‘fmﬁ%mﬁnﬁgsm%grﬁz% S%ggg%gggggaped conponent
hol di ng machalru' sm fﬁ@ergééisgﬁex%&é'ca\’i ty 5 39 frame-accomodati ng concavity
40 cover

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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41 cover 43 suction neans Bl curved streanmline area 10 B2 curved
streamine area Bl' fringe part of the curved streanmline area ' external

| ocation of the curved streamine area in the vicinity of the fringe part
of the curved streamine area CA production gas 15 DA diluting gas d

di stance between the filter test device and the noving frame in the
nmovenent dir & i on asfapting mechagisir ane h di stance between the filter test
device and the exit surface of the fiJter group in the height direction 20
F2 suction medds Gaplq ghapest enpren eidingm ¥8d air vi production

flow rate adj ment ,valve 25 V2 dil uii flow,rate adjustnment valve X
nozzl e 48 CL £ bk ﬂlﬁll?eéfcqrﬂg???fbtu%%@g?%%ﬁg&éﬁed for use in a clean

room provi dethg W t I, f:} . purifying air supplied to the room a
ceiling surfg“)’cse of %1%%&%@%% 8{acti ng as exit surfaces of the filters, the
appgratus comy i si Fgama-die¥initoddtan® condfnatyed al ong the exit surfaces so as
to be novable in a direction along the exit surfaces orthogonal to a

| ongi t udi nal 4fi r ectcboer of the noving frame, and spanned between two
opposing side walls in the roomat a position near the exit surfaces; and
10 a filter tddst deever for measuring velocity of air discharged fromthe

exit surfaceg is nounted on the noving frane to be novable al ong the
| ongi t udi nal 43 suction means _

Bl curved streamline area
10 B2 curved streamline area
B1' fringe part of the curveld streamline area
Ccr 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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diréction of the noving frame through a supporting device; wherein the
supporting device supports the filter test device with the filter test
device projected at substantially the same height as the noving frane 15
in a direction substantially orthogonal to the noving frame as viewed in
the longitudinal direction of the noving frame, and wherein the filter test
devi ce ChAIM®ange a supported state thereof between a retracted supported
state in which the filter test device is proxinate to the noving frane,
and an extended supported state in which the filter test device is set at

Bccordiig o ol al mA HEAPEIRE BRRATRHSARIRR] (O yPe i cA1oaR Fote A TaRAed

t .t i h t d t h b
"t he it BB W BUBATES 0 S IRAN 565 YoBbeq YBRG S BE S Bt O
apPE at Wi AF KOSt W tRes bRLIR Hitepb QeI fbParARW AfinbFiRiRz:accomodat i ng

concavity I's defined 1n one of the side” walls positioned at the ends of
the novi ng framgoviig iftemewridigedi d1oak ithe ex@nshifheess spperiol Bynisablein a
supports the filter test device with the filter test 30 device projected
to the dirdgiappdeng ¢herexit tsvefamscenthogonad. to\ of ldngitudiesd | digedppachtths
according to claiml, wherein a distance between the noving frane and the
filter MO¥MZEARS 1d FRapned PetBwemniwherposing sidet walls dut theetpemm 3ts2i n

t he extendted suggg{it ed_.tsta%e. 55, Afilter testing apparatus according to
any ondP BTUIQR BERE the FXit purtafegald) o gistance between the exit surfaces and

thegfilter teﬁﬁlﬁ?‘%&ﬁ di?{lali]c? f5F %&ﬂuriﬂ’%érgfbtcit?%f‘ éigitﬁtgclgﬁ?fg‘gg fi‘&&xethelnc@xi@- A

met-hod for operatin er testing arat us adapte use 1 n a clean

room praufsed W hbuhtdd 8hStHeOmARNE fdAE (81 Be Wbil@%l&u@%ttﬁé_lbﬁ@imhdﬁlal
ceiling surface of the roomacting as exit surfaces of the filters, the

appar atdisectioonpf ihel mgving fimmenidhrbnghe arppertiadg deviced t he exit surfaces so
as to be novable in a 15 direction along the exit surfaces orthogonal to a
| ongi t udi nal vhersin itde eMprarsing device supports the filter test device with the

filter test device projected at substantially the same height as the moving frame
15 in a direction substantially orthogonal to the moving frame as viewed in the
longitudinal direction of the moving frame, and wherein the filter test device can
change a supported state thereof between a retracted supported state in which
the filter test device is proximate to the moving frame, and an extended supported
state in which the filter test device is set at a distance away from the moving

20  frame.

2. A filter testing apparatus according to claim 1, wherein the
supporting device can stretch and contract, to be in the extended supported state
when stretched, and to be in the retracted supported state when confracted.
25

3. A filter testing apparatus according to claim 1, wherein

a moving frame-accommodating concavity is defined in one of the side
walls positioned at the ends of the moving frame in its moving direction; and

the supporting device supports the filter test device with the filter test

30 device projected to the side opposite from the concavity.
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moving frame, and spanned between two opposing side walls in the roomat a
position near the exit surfaces, a noving franme-acconmodating concavity
being disposed in one of the side walls positioned at opposing ends of a
noving direction of the noving frane; and 20 a filter test device for
measuring velocity of air discharged fromthe exit surfaces is nounted on
the noving frane through a supporting device to be novable along the

| ongi tudi nal direction of the nmoving frame; wherein the supporting device
supportd the filterA fidtet tdstrhg apparatushaccofdingeto desh JJevhaeipaolietansd at
substantially the sane height as the noving frame 25 in a directio

subst arhetaeen thet moyreaframee ard vhey filigriteshderiss 16 o/ & FERSOGE5 G BHESTOETS r om
t he novi ng..frame- acconmodatj ng co vity as viewed in the |ongitudinal
directi Felﬁ?étﬂﬁwr%gsmﬁl&g%ﬁfe@%ﬁo %@argl ter test device can

chagge a supported state thereof between a retracted supported state in
whi ch the filter test device is proximate to 30 the noving frane, and an

ext endeqd supported SEMS 1eBtin! £PpdRRubiddesFdiheslo A8YisR fclasmset tatd,a

di stance away fromthe noving frame; the nmethod conprising the steps of

measur ivilleredh tahdistindei et @eeh @Bt edtttvémfacds ik tlex fibtedadsisdpros ired wirtdad, t he
air velocity in areas other than the wall adjacent area that is proximte

t o t he difeciageiswl0 mpr ovinthgd. wi t h t he novi ng franme-accommodati ng concavity;
and neasuring, with the filter test device in the retracted supported
state, the air velocity in the wall adjacent area that is proximate to the

oot oo O s SR ST TR U
1 N THEL S Dl BERAGPS O AU 1 BIARTRY B9, LIATRA 0 NGk L

frame- agapETRARfacE HICHACAh Yactiif(? BEi 3Gt hefasepROthenBlteayithe apparacant act
with the opposite side wall, and changing the filter test device fromthe

ext endedmplrbsingpported state to the retracted supported state. 8, A nethod
for operating a filter testing apparatus according to . i
a moving frame oriented along the exit surfaces so as to be movable in a
15 direction along the exit surfaces orthogonal to a longitudinal direction of the
moving frame, and spanned between two opposing side walls in the room at a
position near the exit surfaces, a moving frame-accommodating concavity being
disposed in one of the side walls positioned at opposing ends of a moving direction
of the moving frame; and
20 a filter test device for measuring velocity of air discharged from the exit
surfaces is mounted on the moving frame through a supporting device to be
movable along the longitudinal direction of the moving frame;
wherein the supporting device supports the filter test device with the
filter test device projected at substantially the same height as the moving frame
25 in a direction substantially orthogonal to the moving frame and to the side
opposite from the moving frame-accommodating concavity as viewed in the
longitudinal direction of the moving frame; and
wherein the filter test device can change a supported state thereof

between a retracted supported state in which the filter test device is proximate to

30  the moving frame, and an extended supported state in which the filter test device

20



claim6 or 7, wherein the step for nmeasuring the air velocity in the wall
adj acent area conprises the steps of 20 accommpdating the noving frame in
t he novi ng frame-acconmodati ng concavity, and positioning the filter test
device in the retracted supported state in the wall adjacent area; and
causing the filter test device in the retracted supported state to nove

al ong theet angi disthintalawhy fehi 6he alovihg fMénNg frame with the noving frame
being 25 accommobdated in the concavity. 30 Sl
the method comprising the steps of:

measuring, with the filter test device in the extended supported state, the
air velocity in areas other than the wall adjacent area that is proximate to the
S5  side wall provided with the moving frame-accommodating concavity; and
measuring, with the filter test device in the retracted supported state, the
air velocity in the wall adjacent area that is proximate to the side wall provided

with the moving frame-accommodating concavity.

10 7. A method for operating a filter testing apparatus according to
claim 6, further comprising the steps of causing the moving frame to move to the
side wall opposite from the side wall provided with the moving
frame-accommodating concavity, bringing the supporting device into contact with
the opposite side wall, and changing the filter test device from the extended

15  supported state to the retracted supported state.

8. A method for operating- a filter testing apparatus according to
claim 6 or 7, wherein the step for measuring the air velocity in the wall adjacent

area comprises the steps oft
20 accommodating the moving frame in the moving frame-accommodating

concavity, and positioning the filter test device in the retracted supported state in

the wall adjacent area; and
causing the filter test device in the retracted supported state to move
along the longitudinal direction of the moving frame with the moving frame being

25 accommodated in the concavity.

30
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