1 BI GSAFETY CABI NETRY CLAIM CF PRIORITY The present application
clainms priority from Japanese application2010-163031filed on July 20,
2010, the content of which 5 is herebyl i ncorporated by reference into
this application. BACKGROUND OF THE | NVENTI ON The present invention
relates to draft chanbers, clEsSAHETY drazartrsaf ety cabinets, and
chem cal hazard safety cabinets (may hereinafter be referred to

col | ectdryehy &S pRIs@afety cabinets”) 10 and, nore particularly, to a
bi osaf ety cabi net suitable for use in handling contam nants in a

wor kspace forned therei n. Draft chanbers, cabi nets for use in the
nanot echnq_l ical eI g’ ﬂrg:% chem clal hazard s% n%tns d may
her ei nafter éj rés'feerre %o co et very syafety SEBINELS

i ncl ude, in many cases, 15 an internal morkspace wher e operatlon can
be per faﬁ%&a%%%pﬂa@rlﬁé%%gﬁé&ﬂqoa JrkéPacd ithcFHaasert soat which

shutter and a front opening formed below the front shutter. An
opebat drs deredyt dnddiisydadrechhs nafreoggive havtfa diitl so ey lngratitam -t he
cabi net and handl e, for exarrpl e, nanomaterial or chemcally

cont am nat ed mat er al 1\& revent the 20 operator from being

cont am%@%%ﬂo%%ﬁ ENgrI@heni cal Iy contaninated material, a

flow of inward air being sucked into the cabinet or an air barrler IS

formed inthe frre%rétnto %tquergﬁtlﬁ r'[;q afE%rS & 4Gty d%raﬁtg%’lls CQ{}l % nt s

fromcom ng i tO cont ac perator, material to Be

| aced in a Iov
P bioha sa?ety'cabinets, and chemical hazard safety cabinets(may

hereinafter be referred to collectively as “biosafety cabinets”)
10 and, more particularly, to a biosafety cabinet suitable for use
in handling contaminants in a workspace formed therein.

Draft chambers, cabinets for use in the nanotechnological field,
and chemical hazard safety cabinets (may hereinafter be referred
to collectively as “biosafety cabinets”) include, in many cases,

15 an internal workspace where operation can be performed. A cabinet
having such a workspace includes a front shutter and a £front opening
formed below the front shutter. An operator can extend his/her arms
through the front opening into the cabinet and handle, for example,
nanomaterial or chemically contaminated material. To prevent the

20 operator from being contaminated by nanomaterial or chemically
contaminated material, a flow of inward air being sucked into the
cabinet or an air barrier is formed in the front opening.

To more strictly prevent contaminants from coming intec contact

with the operator, material to be handled is placed in a glove box



2 making up an air-tight workspace, then the operator inserts his/her
arnms in hand-shaped gl oves attached to the front of the workspace
separating the workspace fromthe outstde space and handl es the
material via the gloves. In the case of a chemi cal hazard safety 5

cabi net ove_ box, high efficienc cul ate.air HEP f||

o oo T AT B SRt S GRTRTR: SnE bR PO AL et e o R 1t
safely discharge only clean_air to outside the cabinet or glove box
An exarfples gt gé@ﬁ‘éﬁaé’?idsgiﬁﬁeﬁy?)‘ét%‘Fh%‘ii dsaftdey fEapinef fie HEdiRase
i n Japanese Patent Laid-Qpen No. 2007-163053. 10 BRI EF SUMVARY OF THE
| NVENTIs@GYaratiren Hre exdstsprrd yipeorofiin onafside capigetaras destidhethe
above is used, an operator extends his/her arns through gl ove

i nsert ingrcpordis Jier me ign oviee .f ranthef caswos kspagiecrainth hanth 051 safety
contami nants placed on a work surface disposed in the wor kspace. In

thig tynglp.0fo.bi golweettydms ah ?ﬁitg{h t{@frﬂﬁ%ﬁayg des+al Oav‘%}f WEEBh)

by the operator are fixe e are es |n I ch
| ocation ji.n the V\orléls ace ndl e

h
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restricted dependi ng on his/her body type. Note that the gl ove

posi ti dits & e F] HS Parulanpf Ghase iy Yosortsifte the gabinet
air-tightness of the biosafety cabinet. In fact, the biosafety

cabi netord ndlaryEorkai:es 8t ra:Emoiea uf eszc&gadmﬁxﬁ%gcajypceom@ﬁma@ty
and bi ohazards. The present invention has been nade in view of the

above RDIRM iangisdldSe@NOBhBEheOE tdteaPt e30atl-obawens | 0JD(I70-163053
inprove the 3 workability of operation to be performed, whil

preventing chem cal or biological contam nation, using a bi osaf ety
callonetErarit JWIMPRYatGR A IN/ENE.@abi net . Anot her obj ect of the
present invention is to inprove the workability of operation to be

perforned Whl | e
hen an existing type of biosafety cabinet as described above

is used, an operator extends his/her arms through glove insertion
ports formed in the front ¢f a workspace and handles contaminants
placed on a work surface disposed in the workspace. In this type
15 of biosafety cabinet, the positions of the gloves worn by the
operator are fixed, so that there are cases in which the location
in the workspace where the material to be handled can be placed
is restricted or in which the operator’s performance is restricted
depending on his/her body type. Note that the glove positions are
20 fixed as a result of attaching importance to the air-tightness of
the biosafety cabinet. In fact, the biosafety cabinet incorporates
strict measures against chemical contamination and bichazards.
The present invention has been made in view of the above problem,

and it is an object of the present invention to improve the



5 taki ng measures agai nst bi ohazards and chem cal hazards, using a

bi osaf ety cabi net and gl oves attached to the cabi net. To sol ve the
above problem the present invention pfovides a biosafety cabinet
conprising an air exhaust unit for discharging air in a workspace

formed in i n_body cabipet to putsi via 10 a.filter, a front .
Shut ter OEPEPEATFY Ao0RBPEERS (R PEP T Rt o1 HE MRS E B AL
a front opening formed below the front shutter at a front of the

wor kspa&. P1xleFreCht CAT AN TGHIOTet USERE frivFesafritY 219 gd aniddgdoves
with a plurality of small wi ndows which are laterally novable and

whi ch aaetevkedappeithe i deeoirayter echatheai mipErtdodr sheOpeesénthénvention
plurality of small windows is provided, on the workspace side

t her eof j sWd hingb PRI t0fe QbQﬁéQbﬂQ&Eg b9 e £h sopald tef pak-evesetiorvhsee
in operation in the workspace can be air-tightly attacﬁed. The

bi osaf e i r di - t. 4 Is 0 -
cont] guf SEEE L5 2PE0T AL G B B B TR B e e v s =
attached,with a pair,of the gloves or _suc hat two of the plurality
ot ol PP ROBOL” GPR: BEE R L GRS v E Rt SHRT oFOr hS P BULSE A sor i

t he biosafety cabinet, a holding groove may be provided on each

| ateral siBe 9PlVhethieonbovpantplglenhethel BFpgelyE obveehel oy Popvides a
renovably holding a corresponding lateral end portion of a laterally

4 biosafety cabinet comprising an air exhaust unit for discharging

air in a workspace formed in a main body cabinet to outside via

10 a filter, a front shutter vertically movably instalied on a front

of the workspace, and a front opening formed below the front shutter

at a front of the workspace. In the biocosafety cabinet, the front

shutter is provided with a plurality of small windows which are

laterally movable and which are overlapped like layered sliding

15 doors. One of the plurality of small windows is provided, on the

workspace side thereof, with a pair of glove ports to which a pair

of gloves for use in operation in the workspace can be air-tightly
attached.

The bicosafety cabinet according te the present invention may be

20 configured such that only one of the plurality of small windows

is attachedwith a pair of the gloves or such that two of the plurality

of small windows are each attached with one of the gloves. Also,

in the biosafety cabinet, a holding groove may be provided on each

laterzl side of the front opening, the holding groove being for

25 removably holding a corresponding lateral end portion of a laterally



outernost one of the plurality of small w ndows on each side.
Furthernore, the biosafety cabinet preferably further conprises a
differential pressure sensor for detecting a differential pressure
bet ween a pressure in the workspace and a pressure outside 5 the

bi osaf ety _cabi net or between the pressure in. the, workspace and a,

o essur €V EE CRORRSTVBaTT OF St HBLREFLEEY ol SEbht § bOHe | of gFach Side.
controlling an output of the exhaust unit according to a differential
pressur Bustgpanoraputhedeieanfehe erbiveenprafeprlesy uferklees opomsrises
furthernore, the biosafety cabinet may 10 further conprise a glove

panel renmdvhibéyennssilpedssurs heefisont fopedengct ondea bl Dfetdret fabnt
shutter, the glove panel being attached with a gl ove. According to

the preseatshAy§ithn 8 diosalel ¥ ncahd RRlr s @ aMES pR¥EBLY-e outside
attached to a front cover thereof, so that the 15 workability o

f
opergat i on. b e AT Aciede OEhe draveRting, chem cal, Gont aipablen ot
b|olog|ca? contam mati1on, using the gloves can be inproved. 0, the
wor kability of operation to be perforned,. while taking neasures

B not® b DRSO e b TR ER PO a8 LHATS THb Bl GORErat 1 Henbat 6

t he bi osafety cabinet can be inproved. 20 BRI EF DESCRI PTI ON OF THE
SEVERALC®AEYEL Mg HE: DRAVPING of e xhausgihdunst stovpedim@ent e ad

hazard saf ety cabi net according to an enbodi nent (a first enbodi nent)
of the ¢f£serént iwenprensukd Gidrebel mguatddnftémdinal dsefdteomalavi ew
and FIG 1B being a front view. 5 FI GS. 2A and 2B show t he

e o PO R e AR RREIR A R VAR ey
ZB]BeinguPtﬁéf”%oﬁ%§¥%e a glove panel removably installed in the front
opening to be below the front shutter, the glove panel being attached
with a glove.

According to the present invention, a biosafety cabinet has

gloves movably attached to a front cover thereof, so that the
15 workability of operation to be performed, while preventing chemical
contamination or biological centamination, using the gloves can
be improved. Alsco, the workability of operation to be performed,

while taking measures against biohazards or chemical hazards, using

the gloves attached to the biosafety cabinet can be improved.
20 BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING

FIGS. 1A and 1B show a chemical hazard safety cabinet according
to an embodiment (a2 first embodiment) of the present invention,
FIG. 1A being a longitudinal sectional view and FIG. 1B being a

front view.



FI GS. 3A and 3B show the cabinet shown in FIGS. 1A and 1Bin a 5
state with gloves noved left, FIG 3Abeing a |ongitudinal sectional
view and FIG 3B being a front view 9 FIG 4 is a front view of

t he cabi net shown in FIGS. 1A and 1B with the gl oves noved right.

FI GS. 5At w nt S utt of the cahi net sho

Fl Gs. TA i Lieras 2BaSB BBS ety Hort T it SEER ondl “Uferd Hhck
FI GS. 5C and 50 being partial horizontal sectional views. FI GS.

6A and BBshow & céhefgar@atr ke sHieise i abl aradacths di #fy kelnha her

enbodi mrent (a second enbodi ment ) of the present invention, FIG 6A
bei ng al dronyt tdihtanal s seict domhl vidwevarah o 1 G 2B B deing af Adnif raidw.

Vi ew. _FI G 7 is a hori zontal sectional view of the front shutter
of the cabinet. shownd BeFLESw Bheadsh BBt shofd &8 rAfsanda8Bnghow an o
chem cal hazard saf ety cabi net according to still another enbodi nment

(a thir 0 4 1.0 Fl i ng..a
I ont95| tu%%%é;%%glgct%na \I}l%g\%dginegé IEI% }é:é%é a&[1 ﬁ?tv e\rllvtglﬁ S&%C&al
9 is a horizontal segglonaj vi ew_of the front shutter of the cabi net
shown iF-¢7 G Bgeing a fronfd@$vW.10A and 10B show a cheni cal
hazard safety cabl net according 25 to still another enbodinent (a
fourt h enboldi mentls ef frhptpvésenef the cabinet shown in FIGS. 1A and 1B

with the gloves moved right.
FIGS. 5A to 5D show the front shutter of the cabinet shown in
10 FIGS. 1A and 1B, FIGS. 5A and 5B bkeing horizontal sectional views
and FIGS. 5C and 5D being partial horizontal sectional views.
FIGS. 6A and 6B show a chemical hazard safety cabinet according
to another embodiment {a second embodiment)} of the present invention,
FIG. 6A being a longitudinal secticnal view and FIG. 6B being a
15 front view.
FIG. 7 is a horizontal sectional view of the front shutter of
the cabinet shown in FIGS. 6A and 6B.
FIGS. 8A and 8B show a chemical hazard safety cabinet according
to still another embodiment (a third embodiment) of the present
20 invention, FIG. 8A being a longitudinal sectional view and FIG.
8B being a front view.
FIG. 9 is a horizontal sectional view of the front shutter of
the cabinet shown in FIGS. 8A and 8B.
FIGS. 10A and 10B show a chemical hazard safety cabinet according

256 to still another embodiment (a fourth embodiment) of the present



6 invention, FIG 10A being a |ongitudinal sectional view and FIG
10B being a front view FIG 11 is a diagramfor describing air
flowrate control performed in the calfinet shown in FIGS. 10A and
10B. 5 DETAI LED DESCRI PTI ON OF THE EMBODI MENTS Wth reference to

drawi ngs, enbodi , cording to the present invention,, of

Cher c oI s dHiy 1Eh BREPS Gt eRTat BRongs B bLaT et v 1apins £16-
w Il be described bel ow. Needl ess to say, the present invention can
al so be-Bhprgiaw %o FiNHdr ti@es of biosafety 10 cabinets. First

Enbodi ment Wth reference to FIGS. 1A-1B to FIGS. 5A-5D, a first

enbodi mentt'Igf. d lchemac alidvazar & gafdetsyecrddhineta iac ddrothi noptteo dongerol
present invention will be described below FIGS. | A and 1B show a

chem cge i hazarith safetoarsakitnethcn AIdGr1a% beigg ahd ongi .t udi nal
sectional view and FIG 1B being a front view The cabinet 1 has a

front shutter 4 vertically novably installed on a front of a

wor ks pddE A3 Iy S ARIFATHON OfaiTHE @MBWAMENTE Wien the front shutter
4 is lifted, a front opening 6 of the workspace 3 appears bel ow t he
front shutter 20 4. When the front shutter 4 is in a | owered

posi ti on, MR FEdRrBGEnitRy A "dsps égbodiments, according to the

present invention, of chemical hazard safety cabinets which are
among biosafety cabinets will be described below. Needless to say,
the present invention can also be applied to other types of biosafety
10 cabinets.
First Embodiment
With reference to FIGS. 1A-1B to FIGS. 5A-5D, a first embodiment
of a chemical hazard safety cabinet according to the present
invention will be described below. FIGS. 1A and 1B show a chemical
15 hazard safety cabinet 1, FIG. 1A being a longitudinal sectional
view and FIG. 1B being a front view. The cabinet 1 has a front shutter
4 vertically movably installed on a front of a workspace 3 formed
inside a main body case la. When the front shutter 4 is lifted,
a front opening 6 of the workspace 3 appears below the front shutter
20 4. When the front shutter 4 is in a lowered position, the front
opening 6 is closed.
A HEPA filter path 12a is formed in upper and lower portions,
behind the workspace 3, of the interior of the main body case la.

The HEPA filter path 12a is used to filter contaminants and dust



A HEPA filter path 12a is fornmed in upper and | ower portions, behind
t he workspace 3, of the interior of the main body case |la. The HEPA
filter path 12a is used to filter cont@ni nants and dust 7 gener at ed
in the workspace 3 for alr purlflcatlon I n an upper portion of space

behi nd t he rkspac astlc ag 15 for_acc

cont amdIRFIEPAT T 0 S e SR e Qohh ot dspReT
si de of the HEPA fllter 12 is a_clean space 5 separated fromthe

wor kspRE By of 1HEeT iR E s M KSRARCHERA F iRkast ko RAg 19 jfer
fitted wwth a packing 14 for enhanced sealing. Awre nesh is

i nst al |azkdmmedd towey thackostdvinttedeiIRAk Kigdace 32t s predvbnf shace 12b
operator's hands fromentering the HEPA filter path 12a. In the

por ti onyrC i sRantinegd0 e wor kspaceER ofi tthe 10 HEPA fdldar fatde
12a, a prefilter 11 and the HEPA filter 12 are disposed with the

| at %@%@Pﬁo@@hé%@?ﬁs ft:@? a5H]i'.§Aa§1 6}5‘&19@0%‘&’3 g of, 4 hﬁPA

HEP. 12. An exhaust por 8 is formed in t e main bo case

to be on .the outl et .side wer 5. The tLom of, the

5% o uded e P 5P L be% p2 Y Rt oF) ARt G LR

cabinet 1 constructed as described above, air flows as folloms

Anbi ent aﬁ¥W1§e|W?ﬁbdﬁéeﬁn$%%bl%%éuéébﬂﬁyﬁrlbﬁﬁkoﬁgﬁet%@ themorkspace
opening 6 fornmed below the front shutter 4 and forns an inward air

fl ow 7.3 Thre praveerd: ailre fdpmwrat certersartde fvonk space ihaqanthe HERCkiEd tar
to pass the prefilter 11 to have 20 contam nants 10 contained in the

air remmad 1y t he HEBARbirkteh &drrEB8chBRAGf tbtehedvdtkspScd Mebf the

sucked in by the blower 5 to be discharged as exhaust air 9 through

showﬁX ext en@ rt:nrz/ agHTSL?ZEIL nl tnt 0 eﬁlelnc\/\%%}s&pga?%?%}aehr Et}%h%hl;ta%r?gl’nzt We
openi ng %S%E%J“¥¥¥h the latter being above the former. A blower 5 is
attached upward of the HEPA filter 12. An exhaust port 8 is formed
in the main body case la to be on the outlet side of the blower
5. The bottom of the workspace 3 is used as a work surface 2.
15 In the chemical hazard safety cabinet 1 constructed as described
above, air flows as follows. Ambilent alr is introduced into the
cabinet 1 through the front opening 6 formed below the front shutter
4 and forms an inward air flow 7. The inward air flow 7 enters the
workspace 3 and 1s sucked in to pass the prefilter 11 to have
20 contaminants 10 contained in the air removed by the HEPA filter
12. The HEPA-filtered air is then sucked in by the blower 5 to be
discharged as exhaust air 9 through the exhaust port 9 formed in
the main body case la. The operator, not shown, extends his/her

arms into the workspace 3 through the front opening 6 and handles

25 the contaminants 10, i.e. samples, in the workspace 3. The inward



25 the contam nants 10, i.e. sanples, in the workspace 3. The inward
8 air flow 6 formed at the front opening 6 prevents the contam nants
10 generated in or brought into the woBkspace 3 from | eaki ng out of
the cabinet 1. The front shutter 4 has small w ndows 18a to 18c

formed therejn. The sma| | _w ndo 18a to 18c are ont al :
rovabl 215 EHEY (T SRETERLRE ch o Lopidy SRPa 1RdB Bo T g P BAf minants
material, for example, glass, so that the interior of the workspace 3
can be $8efienpsatodt ST der tPreeRdE bt ngtta thaenksasicowe £ rom deaking out
operated, the inward air flow 7 to be sucked 10 into the cabinet 1 is
formed af the tmbhhebp&ning 6 nmaking the pressure inside the

wor kspace 3 negative (-). Wth the inward air flow 7 formed, when the

operator exhendsodt shiv@fiear M earah fheabkontso0peni fg Bt aREkE1n.
the contam nants 10 in the workspace 3, neither the cont am nant s 10

are 5nh hgdsrﬁ)g]ti %Qﬁyg{]sgltlgé\ pary %@%elaoE%%n mépgbf%lbnb e front

The confam nant's rn the wor space renove

prefilt 11 and the HEPA fi :%2 al | owi n Iy cl ean ai_r to be

di schar@éHtF?B th”éh%séh%%tm%‘? & PR SRAT % &L FRESCoRtaniRanfEaTp e,
to be accunul ated at the HEPA filter 12. Eventually, 20 the HEPA
filter 42aps,cheggbdtantichénbresounabl eheovwsakFshact ér Fhy passeanr from
When this occurs, it is necessary to replace the HEPA filter 12.

To r enpwetkhaeHERA Eabteetl12, renove the HEPA filter cover 13

provi ded on the workspace 3 side of the plastic bag 15 that is 25

di sposed ogphifeHd BAbwerde iQf obBeaFERA fiid tiefald aiPeﬂcIyﬂ‘?ethHe sucked
10 into the cabinet 1 is formed at the front opening 6 making the
pressure inside the workspace 3 negative (—). With the inward air
flow 7 formed, when the operator extends his/her arms through the
front opening 6 to handle the contaminants 10 in the workspace 3,
neither the contaminants 10 are inhaled by the operator nor they
15 leak out of the cabinet 1.

The contaminants 10 handled in the workspace 3 are removed by
the prefilter 11 and the HEPA filter 12, allowing only clean air
to be discharged from the exhaust port 8. This causes the
contaminants 10 to be accumulated at the HEPA filter 12. Eventually,

20 the HEPA filter 12 is clogged and becomes unable to satisfactorily
pass air: When this occurs, it is necessary to replace the HEPA
filter 12.

To remove the HEPA filter 12, remove the HEPA filter cover 13

provided on the workspace 3 side of the plastic bag 15 that is

256 disposed on the front side of the HEPA filter 12, then take out



9 the HEPA filter 12 holding it via the plastic bag 15 while covering
the HEPA filter 12 with the plastic bag 15. In this way, the
operator can take out the HEPA filter 42 enclosed in the plastic bag
15 wi thout touching the contam nants 10 collected 5 by the HEPA
filter 12. |.S ced i.s,.used_in, cases ere there.s. no neans_of
of f ect i Va? YA ERAEFS! 1o RS R C T HArTE BOOCOrPetiBa by LHE FEFRF oo
filter 12. Howto install a new HEPA filter 12 after renoving the old
HEPA fitherHBRAWT11tee bii¥iked the thlaskhed?dd chtion. 10FI GS. 2A and
2B show the chem cal hazard safety cabinet 1 showmn in FIGS. 1A and 1B
in a statelmithhstueey f tbetosdnd ter canct @sedptRlG HERADEI Nge@a 12 enclosed
| ongi tudi nal sectional view and FIG 2B being a front view Wen, as
shown i EHESs 14 £+ 2ABalBl s thehbluentc @PeMy@he dsniiehalfie 10pes Bl &Fted
can extend his/her arnms into the workspace 3 15 through the front

openri n d Nt-aJm i I i

ot eventy hoh AR SR 2 TR B e e HEhEe TG et e
handl i ng t he cont ani pan 10, the air_barrier effect of the in

Ot oo ST S otk e Bt E A ST EE b P B e T S e g

t he workspace 3 fromoutside the cabinet 20 1, the front shutter 4 is
cl osed @@l sdeved iby HheSHERA dadteB. 12. Howe whdlisteddngpasentiERR nfolser
18a to 18c provided in the front shutter 4 are horizontally novable
in the 12 canftahwdmervidig The sial HRsandawtd@alnel Lilelse gbroletporis divis
to which gloves 16 are air-tightly attached, so that the operator can
handl e {he-cotamamants 10 in 25 the workspace 3 via the gloves 16.

In this state, the inward air 10 flow 7 sucked in by the blower 5
entgrs thephar kopacsqa® 4 auohkhe, ol eat ance, bel ween Lhe LERat 1 shoun
shutter 4 and thé narn case | a maki ng hie pr'essure TS| d&°tHe

wor kspace 3 negati ve. ) ,
in FIGS." 1A and 1B in a state with the front shutter 4 closed, FIG.

2A being a longitudinal sectional view and FIG. 2B being a front
view. When, as shown in FIGS. 1A and 1B, the front opening 6 is
open, the operator can extend his/her arms into the workspace 3
15 through the front opening 6 and handle the contaminants 10 with
the inward air flow 7 preventing the contaminants 10 from leaking
cut. Incases where, in handling the contaminants 10, the air barrier
effect of the inward air flow 7 only is not regarded satisfactory
as means of separating the workspace 3 from outside the cabinet

20 1, the front shutter 4 is clesed as shown in FIGS. 2A and 2B.
The small transparent windows 18a to 18c provided in the front
shutter 4 are horizontally movable in the front shutter 4. The small
window 18a includes glove ports 17 to which gloves 16 are air-tightly
attached, so that the operator can handle the contaminants 10 in

25 the workspace 3 via the gloves 16. In this state, the inward air



In the above-described way, with the front opening 6 closed 5 between
the operator and the workspace 3, the possibility of the contam nants
10 | eaking out toward the operator is!Bxtrenely reduced. Moreover,
the contam nants 10 are handl ed via the gloves 16, so that the

oper at or. do not, cone i.n di.rect, contact wth the contam nant 0.
oo e h oD ek Bty TSGR A ettedy i R AR Sikqpon
hori zontal nmovenment of the small wi ndows 18a to 18c will be descri bed

bel ow. eeSlesIRNgRP B EHOR EHe WHbPRBE t#rih2aRAsthR BALR GRfichammking
front shutter 4 is closed and the snmall w ndow 18a i ncluding the

gl ove pord oreshae besmidoveEe twornkepdaf t3 tregdtiore .15 t he smal |
w ndows 18b and 18c on the right side to be used. FIG 4 shows the

cabi net 4 1 tieStadctrd MMy Gibdd SRkl oM AdRW k8 d RadinRg ¢ R osed

gl ove ports 17 has been noved to the right to allow the small w ndows

18 and, JBE. A0 e el S8 0 chE YsedenCa LGS 3o and 3B, FIG A

is a longitudin ctional view and b is ront vi

When the cabinet is.|n the state sho i.n FIGS. 2A and 2B, the gl oves
16 r o UG TGRS hO A C AP ar COrs PR 8F OCHE PRORETERIRETIGRE
so that there can be cases where the operator cannot reach a side of

t he wortisiree3. the ddrdaniardgerldt gira darshEd 25 eithife91sivds 96t 1o
wor kspace 3, the horizontally novable, 11 transparent small w ndow
18a pr adiadedlien dgeerdontdestrutricar abnies inDvEdrdar tdwentragghtwiah tihe he

|l eft as shown in FIG 3B or as shown in FIG 4. FIGS. 5A to 5D are
sectionalnpdrewWsAakem along line AAAin FIG 5 2B, show ng how the
smal | wi ndows 18a to 18c are noved and positioned. In FIG 5A, the

| wi 1 i [ | itLon. FI B,
Thalsmal | W iow EREIS SRobACRDVER T CRE gt ta ol FE T e T ge.

detailed view of portion C of FIG, 5B. FI 5D is a detailed view._of
portioﬁq§(ﬂonggngﬂi movement of the small windows 18a to 18c will be

described below. FIGS. 3A and 3B show the cabinet 1 in a state in
which the front shutter 4 is closed and the small window 18a
including the glove ports 17 has been moved to the left to allow
15 the small windows 18b and 18c on the right side to be used. FIG.
4 shows the cabinet 4 in a state in which the small window 18=a
including the glove ports 17 has been moved to the right to allow
the small windows 18b and 18c on the left side to be used. Of FIGS.
3A and 3B, FIG. 32 is a longitudinal sectional view and FIG. 3B
20 1is a front view.

When the cabinet is in the state shown in FIGS. 2A and 2B, the
gloves 16 are positioned in a lateral center portion of the front
shutter 4, so that there can be cases where the operator cannot
reach a side of the workspace 3. To allow the operator to reach

25 either side of the workspace 3, the horizontally movable,



10The transparent small w ndow 18a has two circul ar glove ports 17
air-tightly attached thereto. The glove ports 17 can each be attached
with an air-tight glove 16. The smal | 1hi ndow 18a is nmade of a
transparent plate, for exanple a glass plate and |s fltted W th

rect anqul ar srrall-wln wfra ]éBgacbe'n cr|b 5 The A
smal | wWirftfovRe T 47 er is

sliding doors made of Iass on bot h si des of the small vm ndow 18a.
The smEMVEA Adowd el 84 9BteOdi §poBs, lefisgeabiowelng FlFke3Bner gis shown
| ayered sliding doors made of glass, on the lateral outer sides of
the snmald BEGWdows 18b. 2000 the ri ght side of the small w ndow 18a
noved to the right side as shown in FIG 5B, the small w ndow 18a and

the right =mal| sw adoyp H8h saeeibRa1r t9blsS@kdn WERW118¢ ALR in FIG.
overl apped in the front-to-rear dlrectlon 01 the left side of the

smal| d rl:gép i

Ieft smaE?| 8}%% ﬁ\% ?ggoslﬁsﬂa é’%gﬁ%"\‘/’g r| g%t g{l}@t"l:etcﬁa ?E} tstlhtefL I}ed'
wi ndow 18c¢ | ef t. _smal | dow 1 b and t e s wi ndow 18a
remain Iébﬁﬁ‘éctrgéh 56 © SRl W‘i’m%‘(‘iv F‘ajrr%é‘"' PN Hep FBEEIeFqusdetlon-
following, fitted to their lateral end portions. The small w ndows

18a t o I8¢ I4r-edBastiestnd bedialowe 1 6pl &% estEouremssiesl tantne et glef tsialed
right sides of each of the small windows 18a to 18c are each fitted

with a Fett @tgulsan skeablilsidnddwwf bdmpotfiothe saakricw felowig args 190 a
fitted to the small w ndows 18b
detailed view of portion D of FIG. 5B.

10 The transparent small window 18a has two circular glove ports
17 air-tightly attached thereto. The glove ports 17 can each be
attached with an air-tight glove 16. The small window 18a is made
of a transparent plate, for example, a glass plate and is fitted
with rectangular small-window frames 19 being described later.

15 The small windows 18b are disposed, each being like one of layered
sliding doors made of glass, on both sides of the small window 18a.
The small windows 18c are disposed, also each being like one of
layered sliding doors made of glass, on the lateral outer sides
of the small windows 18b.

20 On the right side of the small window 18a moved to the right side
as shown in FIG. 5B, the small window 18a and the right small window
18b, and the right small window 18c are overlapped in the
front-to-rear direction. On the left side of the small window 18a

moved to the right side as shown in FIG. 5B, the left small window

25 18b is also moved rightward, but the left small window 18c, the



positi oned between the small w ndow 18a and the snmall w ndows 18c
partly differ in shape fromthe small-w ndow frames 19 fitted to 10
the small wi ndows 18a and 18c. Nanelyl2of the inner (closer to the
| ateral center of the front shutter 4) and outer (farther fromthe
| ateral_center of the front shutter 4) spall-wi ndow franes 19 fitted

to each-%ft tHdnitindfvhdGie 886, CRReSBRL er "EHAPY - 1 F RS ¥ rfe s st
two projections 19a each having a rectangul ar cross-section. 15 O

t he twdypsopédtiwvonsovdarampe 1% Yoimedeiserdbegt endlhd hnstoehdy pdiithten
(lateral end portion closer to the lateral center of the front

shut t ercdh)tioi  Neatfailt sidleftidigs.outer snmall-w ndow frame 19 and
the other is formed in a lateral outer end portion (lateral end

o on! AR IR g coonter b LS (Lot s L) 1
5 members, and the left and right sides of each of the small windows
18a to 18c are each fitted with a rectangular small-window frame

19. The small-window frames 19 fitted to the small windows 18b
positioned between the small window 18a and the small windows 18c
partly differ in shape from the small-window frames 1% fitted to

10 the small windows 18a and 18c. Namely, of the inner (closer to the
lateral center of the front shutter 4) and outer (farther from the
lateral center of the front shutter 4) small-window frames 19 fitted

to each of the small windows 18b, the outer small-window frame 19

has two projecticns 19a each having a rectangular cross—-section.

15 Of the two proiections 1%a, one is formed in a lateral inner end
portion {lateral end porticn closer to the lateral center of the
front shutter 4) on the front side of the ocuter small-window frame

19 and the other is formed in a lateral outer end portion (lateral

end portion farther from the lateral center of the front shutter

20 4) on the back side of the outer small-window frame 19. The inner
small-window frame 19, on the other hand, has only one projection

1%a formed in a lateral inner end portion on the front side thereof.

In the above configuration, when the small window 18a is moved

rightward, on the left side of the small window 18a, after only

25 the small window 18a is initially moved, the left small-window frame



smal | -wi ndow frame 19, on the other hand, has only one projection 19a
formed in a lateral inner end portion on the front side thereof. In

t he above configuration, when the snal E3wi ndow 18a i s noved

rightward, on the left side of the small w ndow 18a, after only 25

t he small, wi.ndg 8a,ls initially,noved, the |left spmll:w ndow frane
1315 1113 e % B Sk Pl bl e st SP b HoL B ShAgy cRL D
the right small-w ndow frane 19 fitted to the left small_w ndow 18b

to event®id IS e FTBMAPT GjFERS o fod T thfe thegghe namaldi iddwow

frame 19. This causes the left small wi ndow 18b to 5 be pulled
ri ght warlByca eregytald 1w ridigw th8a {sedg F@JSGiorThls apwileg night
smal | wi ndow 18a rightward causes, on the left side of the small

Wi ndow ka1 InGrioRRIW irdnee b f amied detseeen Hhea osmldma ndawsick8a 8o to
18c. On the right side of the small w ndow 18a, as the small w ndow

10 1§a ikﬁe \iq(édr irQ.%Waqu Bo etBEgQﬁla§Mlﬁ%Qd ff?é@ I%f igd)e.d Thus,
t ?g\%he right

thereto commes to hit the fro projection 19a o

smal | -wi ndaw franme 19 fitted to, the ri.ght spall w ndow b fo_caus
tho 11 oRCYas 2R sBan LEbTEeY o} &b T A Th At s Wittn R ReL Sra TLce of
w ndow 18a eventual |y reaches its rightnost position, the small 15
wi ndows treéa WlﬂSdflé}O@“b\ﬂ@rQraﬁwed)H%lt% Yo st f%élechiheééﬁeﬁh the small
shown in FIG SD.

windows 18a to 18c.

On the right side of the small window 18a, as the small window
10 18a is moved rightward, the right small-window frame 19 fitted
thereto comes to hit the front projection 1%a of the right
small-window frame 19 fitted to the right small window 18b to cause
the right small window 18b to also move rightward. When the small
window 18a eventually reaches its rightmost position, the small
15 windows 18a‘to 18c are overlapped in the front-rear direction as
shown in FIG. 5D.

Since the small windows 18a to 18c are bilaterally symmetrical,
moving the small window 18a leftward causes, on the right side of
the small window 18a, no opening to be formed between the small

20 windows 18a to 18c, either. According to the present embodiment,
the gloves 16 can be easily moved horizontally, whether to left
or right. This increases the degree of freedom of operation to be
performed using the gloves 16.

Second Embodiment

25 With reference to FIGS. 6A, 6B, and 7, a second embodiment of



Since the small windows 18a to 18c are bilaterally symetrical,

nmoving the small w ndow 18a | eftward causes, on the right side of the
smal | w ndow 18a, no opening to be forlfed betmeen the small 20

wi ndows 18a to 18c, either. According to the present enbodi nment , the
gl oves 16 can easi | d ho |zo taI her. to left or

Thie b Rbaahe AinB fabt G LAC f PRRUBRF GrC it bR 11 BeR8rt et tion
usi ng the ?Ioves 16. Second Enbodi ment 25Wth reference to FIGS. 6A,
6B, and"¥llgbecldoner Breddrekey - of 1G4 A ciiethi Rl Sheiv ot dcheimiesgl hazard
cabi net according to the present invention will be described bel ow.

FI GS. 6¢afady 6Rlsien 4 ,chen.cah bhazay dh dahetiy ucdbiaietettiBh&l 6Pew and
being a | ongitudi nal sectional view and FIG 6B being a front view

FIG 7 p8ca cxeebiapgad MW vtlektentﬂ@t;omgl% bidectE ol RikkG t§ﬁen051@hg
front shutter 4 included in the cabinet 1 shown in Fl GS 6A and 6B.

The ssecpnd, %wj)_g_g i;mept - di %%erosf fremthe first e 8@ ELH {Q?tc&lnet

front openi ng IS provi a gl ove panel pting

di fferenc the configuratio t he secon odi ment the s
hat Cof L i s FLRBock it R0 RBFerTs tﬁd@en@t Saogs, TR0 £
grooved hol ding nenber 22 is provided on each side of the front

openi ngEBrstr dgwentahel tIpat issfhend, orgniod ¥ $Fdesotied ot thhy gleve
grooved hol di ng nenbers 22. The grooved hol di ng nmenbers 22 are

posi ti gnetel avarEldoemfi ddeht sahitf Rindricer, dheicoaf ilgarae iwor €f ithsi tecend
wor kspace 3 than the front shutter 15 4. The gl ove panel 20 is

instal | ggbddiRast tionehy Hehddad Neest eds {KOM LoV & mdi Quddte, grooves
of the grooved hol di ng nenbers 22 As shown in FIG 7, the glove

panel 20 i nstal | ed 3 side of,the front shutt 4.
Thﬂ@ Q%% IS]'Illnc%/gt pgﬁnr&e(%g]'zo I st da)tl ed atoglboem’rneocr eholﬁn&sr de tHENY rbgzrznglS
dlrectly belom/the front 20 shutter 4, the front shutter 4 can

i fted RFVIRERY G547 Sr%@fvﬁelreeftrﬁé‘tg%%én%Gat?%%h‘éjdo‘f% Ftﬁl“feEl 20

front shutter 4 are not hit. The above configuration will be
ef f ect ide heflgh, exapptle,sideasdesreiodrebyviltd g vadohpldhoyt memders 22.
conpletely |l owered, the glove ports 17 of the front shutter 4 are
posi ti oned gtred vikeavwh & 0d ahd enidie Pperatdpositioned inwardly of the front
shutter 4, i.e. tobemore inside a workspace 3 than the front shutter
15 4. The glove panel 20 is installed in position by being inserted,
from above, into the grooves of the grcoved holding members 22.
As shown in FIG. 7, the glove panel 20 is installed on the
workspace 3 side of the front shuitter 4. Thus, with the glove panel
20 installed to be more inside than being directly below the front
20 shutter 4, the front shutter 4 can be lifted and lowered in a range
where the gloves 16 attached to the front shutter 4 are not hit.
The above configuration will be effective, for example, in cases
where, with the front shutter 4 completely lowered, the glove ports

17 of the front shutter 4 are positioned too low to allow the operator

25 to conveniently use the gloves 16 attached to the glove ports 17.



25 to conveniently use the gloves 16 attached to the gl ove ports 17.
15 Even in cases where: the vertical positions of the gloves 16
attached to the front shutter 4 are apgpropriately adjusted; the front
opening 6 is fornmed below the front shutter 4; and the gloves 16 are
used by _the operator_in handlingtthe contami nants 10; the air. barrier

5 ef f e)é@v%rp TRFIRBIECAFT H1OWPTAFBAS IR GHO Ot HaGedtaY 25 8 Priedeird

the contamnants 10 from |l eaking out. In such cases, too, the above
conf i gukatthent xamt sbugteeact pre. apprafehs thky Bddms tegeni g feons opening
provided with the gl ove panel 20, the cabinet 1 has gloves 16 in two

| evel s, 6ii®e.fdhed ppdbwiktbeesrdit Iéhattached dml the tlortsshaties dsed
and the | ower gloves 16 attached to the gl ove panel 20, any

conbi na; ofh Ofo Y £15 £ 8% l?i%n%l@'i%%‘ eHeb¥ohREmORaRAEO o depsadi ng 100 her

type of operation to be perforned or his/her body type. Also, wth

t he pl ur | oV, 16 proyvi ded | uyal, opera can _sj nmul_t aneousl|
par B o Bt e R ioperar e e 15 LBy  AneSRrhab A R B dveny
cases where, wi thout the glove_panel 20 installed, the inward air

flow 7 FRe Goodags rantai |00t erakeNgepat at'd PHENVRR $3@Pade 3 ARG aRye

out side space, the inward air flow 7 is bl ocked when plural operators
stand ioodfomurafiethecdn dmt operitigré. As a result, the 20 air
barrier effect of the inward air flow 7 is |lost possibly allow ng the

cont am namigerl G Heo dreak eiplenfinemet he pebkspaaewdthAeBor §ldge tgadde 20,
present enbodi nent, the glove panel 20 is installed to separate the

wor ksp e i page, S h cont am I
the wor ket 3ot o et Sa T rom Toglrnge st 25 euon whert R urel Vs

Opeerat O‘I_r6S a ttaz;lI?: eldntI)rtthet f?:];antchghgggleg% a}l-d t%g lower gloves 1€ attached

to the glove panel 20, any combination of which can be selected
by the operator depending on the type of operation to be performed
or his/her body type. Also, with the plural gloves 16 provided,
plural operators can simultaneocusly participate in operation to
15 Dbe performed in the workspace 3.
In cases where, without the glove panel 20 installed, the inward
air flow 7 is used as an air barrier to separate the workspace 3
and the outside space, the inward air flow 7 is blocked when plural
operators stand in front of the front opening 6. As a result, the
20 airbarrier effect of the inward air flow 7 is lost possibly aliowing
the contaminants 10 to leak out from the workspace 3. According
tc the present embodiment, the glove panel 20 is installed to
separate the workspace 3 from the outside space, so that the
contaminants 10 in the workspace 3 are prevented from leaking out

25 even when plural operators stand in front of the cabinet 1.



Even though, in the present enbodinment, the gl ove panel 20 is

provi ded on the workspace 3 side of the front shutter 4, the sane
effect can be obtained al so by providilig the gl ove panel 20 in front
of the front shutter 4. 5Third Enbodi nent Wth reference to FIGS.
8A, 8B, and 9, third embodi nent of a chem cal hazard_ safety cabi net
accor di ng T6°% H_glod%%eﬂfl itg\‘?eﬁfreéﬁnﬁ PF‘gBQlE?@EEri bBE BLPBH PFITS. 2BALS
and 8B show a chem cal hazard safety cabinet 1, FIG 8A being a

| ongi t ueif orad de@cll ¢ veirkwrand 10s HlG oBEhseifngnd Bhohtevi éw, tiR Gange
is a sectional view, taken along line F--F in FIG 8B, of a front

shut t ere Af e diclcadelde iabtidimecabi netbyl pebowding H&G51o8A pate BBO in fihent
third enbodi nent differs fromthe first enbodinent in that glove

ports 1Jr afes pravides poto4+ iy a central small wi ndow 18a but 15 in
|l eft and right small w ndows 18b. No glove port is provided in the

smal.l w ndow 1 The. ral small w ndow 18a is positioned between
t he 5I eft g%dlrrcgg% Oscg’la ef‘%{]évx,i ndows 18b. Di stance G between the two
gl oves 16 can be changed. The smaJ| w ndow 18a and the snmall w ndows

18b are artdiye®i T IEDEpaLEPy erfBpate %rhé §harf sihedimensrt a

and the small w ndows 18c are also arranged to be partly overl apped
on eachchxniecalf helre rwhebfenyndowi 18a.2 Twrd vy Simakhevk reloswst Li8tyeartelon
novabl e so that distance G between the two gl oves 16 may be adj usted
dependiwigl Drod M ioiod § e Idw t ETGpersy arind Basiglesy di drangie0 imzard
adj ust abl e 25 based on the body type of the operator, the small
Wi ndow 188 @pdapinet 1, FIG. 8A being a longitudinal sectional view and
10 FIG. 8B being a front view. FIG. 9 is a sectional view, taken along
line F--F in FIG. 8B, of a front shutter 4 included in the cabinet
1 shown in FIGS. 8A and 8B.
The third embodiment differs from the first embodiment in that
glove ports 17 are provided not in a central small window 18a but
15 in left and right small windows 18b. No glove port is provided in
the small window 18a. The central small window 18a is positioned
between the left and right small windows 18b. Distance G between
the two gloves 16 can be changed.
The small window 18a and the small windows 18b are arranged to
20 be partly overlapped. The small windows 18b and the small windows
18c are also arranged to be partiy overlapped on each side of the
small window 18a. The two small windows 18b are movable so that
distance G between the two gloves 16 may be adjusted depending on

the body type of the operator. Besides distance G is adjustable

25 based on the body type of the operator, the small window 18a and



17 small wi ndows 18b as well as the small w ndows 18b and snall

w ndows 18c are partly overl apped. Therefore, changing distance G
causes no opening to be formed betweed?the small w ndows 18a to 18c.
Fourth Enmbodi nent 5Wth reference to FIGS. 10A, 10B, and 11, a fourth

oot B O AR B FERL S SR RSSO By o

| ongi tudi nal sectional views of a chem cal hazard safety cabinet 1,
FIG 10M8SH M st Ve drreser-at heieperfor FBANILLE ALFFRES 1© causes
opening 6 kept open and FIG 10B showing a state of operation

per f or nmed awdiiray gt @ vee paowahe @ grmardeche rerea ¥ ontndpeniIfip 6o HEE.
11 is a diagram for describing the characteristic of a blower 5 which
control s ampurvardnssdiddow 7 in the above two states. Referring to
FIG 10A, the front opening 6 is formed below a front 15 shutter 4

and t he blypuar /5 B, 0. 3191 Ko pace. At oy F oL B Fdent

flow 7. Reterring to FIG 1 thé gl ove pane isinstalled in the
front opening 6,, and the front_shutter, 4 is | owered thereby |oweri.ng
e poctt 1 G T 1 Sl e S stk ' AT h PSP S
this state, the front opening 6 is alnost 20 air-tightly closed, so

t hat thelerRsiee ikl SRR KERBGHLIRA threl Bl ovitkcSH ViR 3 Fr&htalspeni ng

6 is reduced. As a result, pressure Pa in the workspace 3 in the
stat e showitudiFaG SHA iath lpvessasr @ fPh chethheawh&spad esBf ety tdebinet
state shown in FIG 10B becone different. In the present enbodi nent,

the bl omerpfg | qcﬁa@mﬁ% damen @ 25 HLNaArh R £RIAC LB td Gront
represented, in FIG 11, by the outer
10 opening 6 kept open and FIG. 10B showing a state of operation
performed with a glove panel 20 provided in a front opening 6. FIG.
11 is a diagram for describing the characteristic of a blower 5
which controls an inward air flow 7 in the above two states.
Referring to FIG. 102, the front opening 6 is formed below a front
15 shutter 4 and the bklower 5 sucks air from a workspace 3 to form
an inward air flow 7. Referring to FIG. 10B, the glove panel 20
is installed in the front opening 6, and the front shutter £ is
lowered thereby lowering the positions of the gloves 16 attached
to the front shutter 4. In this state, the front opening 6 is almost
20 air-tightly closed, so that the outside air sucked in by the blower
5 via the front opening 6 is reduced. As a result, pressure Pa in
the workspace 3 in the state shown in FIG. 10A and pressure Pb in
the workspace 3 in the state shown in FIG. 10B become different.

In the present embodiment, the blower 5 is assumed to have an

25 ordinary fan characteristic represented, in FIG. 11, by the outer



18 curve Ho. In the state shown in FIG 10A in which the front

opening 6 is provided, the pressure in the workspace 3 is Pa and the
blower load is L1. In the state shown ¥n FIG 10B in which the gl ove
panel 20 is installed, the resistance against air sucking increases
and 5 the pressure in the workspace 3 ris to_Pb _thereby increasin
the bl oWBFUPaRd 10! £2° Pr &R T EETPAATH: Py U2h 1P hoR KIFREE OB Y HoBh
which air is sucked in are both negative. Wen, as shown in FIG 10B,
t he wor Rsbadd oy iidetse AP AR ERS F 1B IThENBUIRT §ePapack 1ByPa it thiengl ewer
gl ove panel 20, the pressure in the workspace 3 continues 10

| ower i ngoahesn,L;i. nIsudie &tsttat ehowheiblKiter 19Bcontwnuds tSeckilngeapanel
fromthe workspace 3 separated fromthe outside space, the cabinet 1
may be, 2dependidihoned t $heorskiHeLheBs, ayh brat edi by oy ehkbYses and
formed inward air flow. In the present enbodi nent, to address the

above prgblemsa, 1o 54| EB%T&&EL?%aBé %5%5335@8596.%%Je?gyfﬁh%%agsiggctehe

negative pressure 1s provided a boundary portion o € "Wor

3. The differential pressure sensor 23 sur t he pressure. ,

i 11 or cHUBNEE Vet SOnts R SESTLE SR T FOMEPRUD DS YOARADERE pigteyraich
on the secondary side (on the blower 5 side) of a HEPA filter 12 or
bet weenaihelpressked 20 f#nct hethonkgpheee 3 Wpent hes pseesurenagkIG. 10B,
outside the cabinet 1. Wen, for exanple, as a result of installing

t he gl ovkepaneks2ése thd sdskberanttdat rphegsuretseinikorpadedbyethst 4 hatng
the pressure in the workspace 3 has risen to Pb, the output of the

bl ower BnksgeopLrphhed By, CORLT PLELBErs hen OPRE alib PRsHEEEUSNEYN O n@E s
the voltage applied 25 to an inverter 26 driving the blower 5 so as

to er he bl r 1 i ccordance, wi ontrol ]l ed bl ower. .
chaﬁgctgéﬁ%%%gngﬁﬁg%feégnggag ?ngg?gg’l ,eb%ﬁ?ﬁ%gi%n%gné% PGS | TRgHIng

curve. As a result, the pressure in the workspace 3 | owers to Pb"
betmeenabFegéﬂ?eEhPaW%ﬁﬁspﬁgeTﬁi%eB?%%E%@sf¥ﬂ% brewertside oppace, the
excessively sucking air 5 and contributes toward energy saving. By
moni t or caginge dihéerkeat i dbrpnassurenbetseepsheudnsone vibrdeed by a
wor kspace 3 and the secondary side of the HEPA filter 12, the life
(cl oggi pgyrcefulhe HEPAedli 1hvérd2acanfadsp be nonitored. Even though,

in the present enbodi nent, the differenti al
In the present embodiment, to address the above problem, a
15 differential pressure sensor 23 to detect a negative pressure is
provided in a boundary portion of the workspace 3. The differential
pressure sensor 23 measures the pressure difference between the
pressure in the workspace 3 and the pressure on the secondary side
(on the blower 5 side) of a HEPA filter 12 or between the pressure
20 in the workspace 3 and the pressure at ocutside the cabinet 1. When,
for example, as a result of installing the glove panel 20, the
differential pressure sensor 23 detects that the pressure in the
workspace 3 has risen to Pb, the output of the blower 5 is controlled

by controlling the operating frequency of or the voltage applied

25 to an inverter 26 driving the blower 5 so as to operate the blower



10 pressure sensor 23 is used, the output of the blower 5 may be
controll ed also by attaching a detector to detect the gl ove panel 20
to a grooved hol ding menber 22 or by ilistalling a linmt switch to
detect the position of the front shutter 4. According to the above
enbodi nents of th resent. inventjon, a 15 chem cal hazard saf et

cabi nets 5 pRETTEHANGE bR 0B oF OR 5T G hbr et LTk H A T RkC opeh o | t o
be perfornmed, depending on the degree of hazard of contam nants to be
handl edreeresertedr ¢goghl@. flidonbydpeningesrsaisidg iseakedvgt dves sdoset,
positions are variable. This inproves the workability of operation

per f or nelte usragsardi Dsatled ywabkspdeaed . lowdrNiad Pis” dbatiwaesh iSressures
1. A biosafety cabinet conprising an air exhaust unit for discharging

air in pguBidspACenfOrIRE A uiR B1BQEY Sabidiet. R -autSigesiiRifg aix

filter, a front shutter vertically novably installed 5 on"a front™ o

t he .wor kspace fron eni ng forned below the front shutter at
LS R R LRI L AT gt g B eR AL B
with a plurality, of small wi ndows which are |aterally novabl e and

whi ch a6 B3P appe PTE R FQRF RN | it g MR, Cond DIYIHERAGH at i33A
of small w ndows being 10 provi ded, on the workspace side thereof,
with a patrsefonave pote 94 ¢hehiHERRafpaierol2gl oreslide (skodgging) of
operation in the workspace can be air-tightly attached. 2. The

bi osaf ettye cibPmEt i BECOr TR NEhd Ga T @i e Inohesaid. only one of the
plurality of small w ndows is attached with a pair of the 15gl oves.

ﬁl u-rrgfi P;%ﬁ%%’ﬂ lg%%%;%%ﬁgt%dg vﬁ%e{)}ﬁééraoj%f%e ngﬁti%\e}es.

10 pressure sensor 23 is used, the output of the blower 5 may be
controlled also by attaching a detector to detect the glove panel
20 to a grooved holding member 22 or by installing a limit switch

to detect the position of the front shutter 4.

According to the above embodiments of the present invention, a
15 chemical hazard safety cabinet is provided as a biosafety cabinet
which allows operation to be perfcrmed, depending on the degree
of hezard of contaminants to be handled, either through a front
opening or using sealed gloves whose positions are variable. This
improves the workability of operation performed using a biosafety

20 cabinet.



4. The biosafety cabinet according to claim1l1l, wherein a hol ding 20
groove is provided on each |ateral side of the front opening, the
hol di ng groove being for renpvably holding a corresponding | ateral
end portion of a laterally outernost one of the plurality of small

w ndows__on_each fide. . 5. The bi osafety cabi net according to
cl ai m 2P %het®i A AR dHHy 25 groove is provided on each lateral side
of the front opening, the 21 holding groove being for renovably

hol di ng a tork dxborlisilgy | calekngt cprporiinh BT LT REhalsly wukterfrst
one of the plurality of small w ndows on each side. 6. The

bi osaf edisclador iat g amTior th ng workipsaoe 3fowned eim a reoldi odd calonvet itso
provi ded on each lateral side of the front opening, the hol ding

groove bei Higad arid enpvebdy, hokdbRg sheofdeskendidad 1ahevab19nthstalled
portion of a laterally outernost one of the plurality of snal

W ndows i . L Qsaf cahi net i o
fur%heroﬁg%gﬁﬁgﬁiégﬁBhé ﬁgygagéﬁéfafﬁ%f%ggﬁggl8§%§g%gfggr§§ge%$%ﬁglgpe
differeggialsgressure between a pressure in the workspace and a
pressur e Ut st Ee B Raf et cabi Mt GITIHRI%EEN the pressure in the
wor kspace and a pressure at downstreamof the filter and a contro

unit for cdmrolnithe dnoout puidtiodr tieperiiadst whth acdvrailigyt of ssmsll
differential pressure signal inputted fromthe differential pressure
sensor .windows wHiectbhaesaf etygreabiynedvastoradidghiehchaenerfappberiike
conprising a differential pressure sensor for detecting a

differ %&@iecprsq%mrn%hesw@%ﬁe RILSSr §141Pa 1 hey W kaRaae,8RdoRs being
pressure outside 20 t'the biosafety cabi net or between the pressure in

T SRR A R BE ST e AULAEPILEL L8 LALLM o
toa to which a pair of gloves for use in operation in the workspace
can be air-tightly attached.

2. The biosafety cabinet according to claim 1, wherein only one
of the plurality of small windows is attached with a pair of the

15 gloves.

3. The biosafety cabinet according to claim 1, wherein two of
the plurality of small windows are each attached with one of the
gloves.

4. The biosafety cabinet according to claim 1, wherein a holding

20 groove is provided on each lateral side of the front opening, the
holding groove being for removably holding a corresponding lateral
end portion of a laterally outermost one ¢of the plurality of small
windows on each side.

5. The biosafety cabinet according to ¢laim 2, wherein a holding

25 groove is provided on each lateral side of the front opening, the



differential pressure signal inputted fromthe differential pressure
sensor. 259. The biosafety cabinet according to claim3, further
conprising 22 a differential pressuré&lsensor for detecting a
differential pressure between a pressure in the workspace and a
pressure tside the biosafety cabin r tween the pressure jin th
hor kepdiel SHe FE5raes R SR Fam ARCOraB I oo THETT A per aBRoRaLbR e
unit for 5 controlling an output of the exhaust unit according to a
di f f er PR AOPrieds Gfed stafrrya 1 ip PUEedPESNPRAC Hitth e PERERAR T @8 stirael 1
sensor. 10. The biosafety cabinet according to claim4, further
conpri siimdawsli $ exach | sidgr essure sensor for detecting a 10
differential pressure between a pressure in the workspace and a

pressure odlf shdepidea béopafptitetaBbnELdOhghed WeaAmt NEe wic@eSW & HdL dihey
wor kspace and a pressure at downstreamof the filter and a contro

uni fo€§<gfé riQl irr&gri%_douhpggcﬂf135{6163-(@%%%5%3}4@%985@%@%&, the

differe pressure signal 1 nputt erentra
pressure sensor. 11, Th biosaf%% cabj net according tg,claim]l,
Fur t her "SRG 0678 BPLUG TRinFTPERBYAoRSL F1RY 21 FeE PROPRGLRY Qratetal
opening to be below the front shutter, the glove panel being attached
w th a erdwertiom ocfmhel divsdilet putebmest acecrdithg Poduehaifpy20f small
further conprising a glove panel renovably installed in the front
openi ngviroddies bel ovedhesfdeont shutter, the gl ove panel being attached
with a glove.
7. The biosafety cabinet accoxding to claim 1, further comprising
10 a differentizl pressure sensor for detecting a differential
pressure between a pressure in the workspace and a pressure outside
the biosafety cabinet or between the pressure in the workspace and
a pressure at downstream of the filter and a control unit for
controlling an output of the exhaust unit according to a
15 differential pressure signal inputted from the differential
pressure sSensor.
8. The biosafety cabinet according to claim2, further comprising
a differential pressure sensor for detecting a differential
pressure between a pressure in the workspace and a pressure outside
20 the biosafety cabinet or between the pressure in the workspace and
a pressure at downstream of the filter and a control unit for
controlling an output of the exhaust unit according to a
differential pressure signal inputted from the differential

pressure sensor.

25 9. The biosafety cabinet according to claim 3, further comprising



13. The biosafety cabinet according to claim3, further 25 conprising
a gl ove panel renovably installed in the front opening 23 to be
bel ow the front shutter, the gl ove paB2l being attached with a gl ove.
14. The biosafety cabinet according to claim4, further conprising a
gl ove panel renovably installed in the front opening 5 to be bel ow

the frontdiHptEtiahe T DR Peitry Aatedddana Kiffgraneial

15. The bi osafety cabinet according to claim5, further conprising a

gl ove parsdsumnoeabbyni agralslsede hntithe vookspepemng at prdes bed ow tdiale

front shutter, the glove panel being attached with 10 a gl ove.
the biosafety cabinet cr between the pressure in the workspace and
a pressure at downsiream of the filter and a control unit for

5 controlling an output of the exhaust unit according to a

differential pressure signal inputted from the differential
pressure sensor.

10. The biosafety cabinet according to claim 4, further
comprising a differential pressure sensor for detecting a

10 differential pressure between a pressure in the workspace and a
pressure outside the bicsafety cabinet or between the pressure in
the workspace and a pressure at downstream of the filter and a
control unit for controlling an output of the exhaust unit according
to a differential pressure signal inputted from the differential

15 pressure sensor.

11. The biosafety cabinet according to claim 1, further
comprising a glove panel removably installed in the front opening
to be below the front shutter, the glove panel being attached with
a glove.

20 12. The biosafety cabinet according to claim 2, further
comprising a glove panel removably installed in the front opening
to be below the front shutter, the glove panel being attached with
a glove.

13. The biosafety cabinet according to claim 3, further

25 comprising a glove panel removably installed in the front opening
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23

to be belcocw the front shutter, the glove panel being attached with
a glove.

14. The biosafety cabinet according to claim 4, further
comprising a glove panel removably installed in the front opening
to be below the front shutter, the glove panel being attached with
a glove.

15. The biosafety cabinet according to claim 5, further
comprising a glove panel removably installed in the front opening
to be below the front shutter, the glove panel being attaéhed with

a glove.



