-1- 2183746 PROCESS AND APPARATUS FOR CHEM CALLY

TREATI NG ARTI CLES | N A CONTAI NED CHAMBER, W TH SEALED- DOOR ACCESS TO THE
@EER In the manufacture of printed” circuit boards, printed circuit
e nts and |ike goods, and in processes in connection with the same, it
has become commonpl ace to deliver the articles, such as pri nt ed ci rcuff
boards, 5 through a chanber in a continuous manner, 284‘. %
-artlcles are being treated by the spray of-a suitable treat men 8 ?45
such as an etchant onto them Cenerally, the etchant is of a corrosive
-nature, such as anmmoni um hydroxi de and ammoni um chloride, wth a suitable
10 chel ating or2RAGESS XAND mmmastmagaaamemmwcmmrm ARTAOTNE

fluids may al s e e t he
di scl osUrg of \?vrf-rr'a-%d& £fifen %Mﬁgﬁ %i‘gﬁ gEAg"Fg -p68x %S%gmﬁ—oxr-%& arly,
when the treatnent fluids are 15 corr cSBOMBER nature, and are dangerous to

personnel handling the a@@arahuafae%trbculcaal YptOntde Sléh@cu@t‘.e&bo%tt‘as of

h d 1icul t
such, per somnel piekPaLt Ll L ichenRE R SOMLPIER e Bl Ll spany

In the course iof qorenvetiony wiklh toeesame) t i habalkebachmewecimmopgfacrem tdie
vari ous treatrq;ﬁ i b, h 1 e e at.

inl ets and out %Iﬂeﬁ:g%f %%é%%%%%rea%%%t chhahgln‘;éﬁ @éfﬁ?&f? boexas'
U S. Pat ént sthrq:gihres agoghagher ino1 mentinyeus dpagper ps whike osﬁhezas

of . which ar&'tltfﬂ@' Are Iaé:nfgoowba@ed iy r eher edlpeay | BETBAY slitthble

opﬁratlons I S deS| r abl provi de access to the_ interior, of t
chanber by per"s’f)erﬁf'eﬁ1 R oni Eﬁ ég('lesss r 8&di I?/nbee(*}ﬁth&lnr’fabl%"ﬁﬁontgﬁgh ng

or renoving 3Genarlws the ét&kantod spwfpesemfosipai natakeanisngh as
correcting so Iwcﬁéﬂbxﬁf%fQrg%agﬁ{mgxihﬂdcﬂﬁoliqaﬁgn%iittrﬂa% T atate
t he desirabili access to t

10 cnelatlng or complexing agent, -although other etchants or

treatment fluids may also be utilized. See, for example,

G.S. Patent 4,233,106, the disclosure of which is herein
incorproated by reference.

Most particularly, when the treatment fluids are

15 corrosive in nature, and are dangerous to personnel

handling the apparatus, particularly to the skin, eyes,

etc., of such personnel, and particularly to nearby

equipment as well, it is desirable to prevent access by

g% such personnel to such-treatment fluid. (_

20 In the course of preventing such access, it has been

known to perform the various treatments in chambers, with

limited, slit-like access at the inlets and outlets

thereof to the treatment chambers. See, for example,

U.S. Patents 3,776,800 ‘and 4,015,706, the entire

25 disclosures of which are herein incorporated by

reference. |

In many such operations, it is desirable to provide

access to the interior of the chamber by personnel, which

access may r=2adily be obtainable upon opening or removing

30 a door or the 1like, for purposes of repair, cleaning,

corracting some malfunction, or for any myriad of reasons

that may dictate tne desirability of access to the

35



-2 interior of the chanber. The present invention is directly toward .
effecting the treatnent of articles, in such a manner that the same nay beﬂﬁf
done in seal ed-off arrangenents relative to the 5 exterior of the chanbe o
(except_as to inlet and outlet access for articles entering and Ieaving{ﬁﬁ%b'
chanber%y and principally in such a manner as to effect a seal of the

access door to the wall of the chanber in which such door exists, and
especially as do so in such a manner 10 the&-the seal is fluid-tight and
can prevent fluid fromthe interior of the chanber fromcontam nating the
wor ki ng environnent outside the chanber through the closed access door. The
present inventi ornterideref orhe GhamRes toward 15 the chemical treatnent

01;1 ?rtr)tiCLeS in a ?Ubﬁ%@nﬁi’élﬁéutCEQ%(itlﬁ.lbaﬂﬁ@,%ife&\hiﬁhltawaeaséﬂfdédtﬁng
chanber by means of a door thro a, . my, secure r.ovi ut
may be rel eased WHen-TRALTRRF t%%l%fcﬁ’l‘\flf%ﬁ'e laﬂzcse‘%cg" o "l%e"éllrnltq:ehraltor%cﬁ SHE
chamber. 20 may\cber diongl yin seéaled-ofif @riramgemeoljsectelatfive hte the
| nvention to ?oreo % €8¢ o185 PO @ ét{a%ééf‘g‘g é‘{c%éﬁl: egsunder i spadi Tah?ﬂ?\ﬂflet

novel control access to the interror of the chanber in which
articles are bei#greseafes. antigles senteripgr angpjleaving thej £hamRamity on

to 25 acconpli shagdepaba¥Ep®Piecin sdchhiaClimatiheac ersstaloef féot t Ae sieatierd or
of the chanber be effective

seal ed ans of . a . .
f1 ui d- pr essur e- op%f a¥T925% ¢ ??rbﬁ? gﬁ?cﬁagiyggetﬁSI85§58F§ 48 XRGHR PR or
access to the i nd@sx oexdbtshe andandspecBlly asltdd ssa fior t $nech obj ewannsr
this.inventi t oy de appar. e tr { rii [ :
substanti al | §8cl %)%%(Ej }({:h%n{s)ggl El%t Tdélr%eitﬁligt}'{%:e C da el? .bgglﬁ?g\?. (rie:glv‘\i/i tfhroénn

access door thatthey beteriettiqfkl ythealdpmhernddaned CARHRT G horthe
whet her or not agE@esnd S &I9Fi Fétinedpt t ud¥iddantiy . chamber through the

closed access door.
The present invention is therefore directed toward

15 the chemical treatment of articles in- a substantially
closed chamber, in which access to the chamber by means
of a door through a wall, may be securely provided, but
may be released when desired to facilitate access to the
interior of the chamber.

20 Accordingly, it is a primary object of this
invention to provide a method of treating articles under

" conditions of novel controlled access to the interior of
the chamber in which the articles are being treated.
It is a further object of this invention to

25 Adcomplish the above object, in which an access door to
the interior of the chamber may be effectively sealed by
means of a fluid-pressure¥oberative seal, but which may
be releasably de-actuated, for access to the interior of
the chamber.

30 It is a further object of this invention to provide
an apparatus for treating articles in -a"gubstantially
closed chamber, but wherein the chamber is provided with
an access door that may be selectively sealed or
unsealed, depending'upon whether or not access is desired

35 to the chamber.

- ——— = e e i rees



ect, wherein the door is provided with an expansible fluid-‘operative

{lt that may be selectively actuated or de-actuated, depending upon the 5
restriction of access to, or desired access to, the interior of the -
chanber. Reference is made to the acconpanyi ng draw ngs, wherein:- quyre 1
Is a vertical sectional view, taken 10 transverse of a chanber that is~’
designed to practice the nethod of this inhvention, wherein the path of flow
of articles through the chanber is indicated as belng into the plane of

the paper, and vnerew & hecur@hkpUSobYyaEti ope! %lfyv% otéqh
ure |1 S an

operation in the chanber rinci a Iy |IIustrated
enl arged fragffiR ‘e?%b\él c?#%ﬂv£ rreigh %p@eﬂﬁ%’ldﬁﬁ)r
in awall of with clanbexpaasdbieer ﬂmahepgeaeﬁ&é de&ayn that hQné%POFbé S

il lustrated, 20.the | foll-11
of Froure v MRG0k R0A ke e alded! JB8ee0al 05 ebt dne
sectional \A eweqtemmm o@gh apeedsortand Q/lal Ide@flrlédguaecéssgetmr althe

along the lingdddridd ¥ tHed WiambeANd Wherein the expansible seal is nore
clearly 25 illustrated;, Figure 4 is a fragmentary vertical elevational

view, of the wall &eESReRIRanie BRAEhetapphhat (ACANBANELNGY drawimaz.aken
general |y al omhededn:si-ne | V-1V of Figure 1, wherein the arrangement of the
“door and the wall . th nber |s i llustrated, .and.Figyre 5 is an

‘enl arged fragnent a(riillggqu—oss%'sec]t onal V #NL ;rt i 3FH°Pﬁlscg(ér?§’t'l c.taden he

juncture é€ a transverssf athe dmﬁmh#rtmzat:haﬁbéesmnhdt ko \walactdbet fthe
chamber, as weldtndd &€ MR e Aibd SCRREIUEN| ¥ne3SpgERAYEH gy be Foor

seal by neans of fluid. . .. ..............
rt1c1es through. the chamber is indicated as being into

' Q%gi.lt is a further object of this invention to acconplish-'the above

the plane of the paper, and wherein the various
. functional components of the operation in the chamber are
15 principally illustrated;

Flgure 2-is an enlarged fragmentary elevational view
of a portion of the openable door in a wall of the
chamber, and wherein the general design of the door is
illustrated, with the View being taken generaily along

20 the line of II-II of Figure 1;

Figure 3 is a more highly enlarged, fragmentary,
vertical sectional view, taken through the door and wall
of'Figure 2, generally along the line III-III of Figure X</
2, and wherein the expansible seal is more clearly

25 illustrated;

Figure 4 is a fragmentary vertical elevational view,
of the wall of the chamber of the apparatus of this
invention, taken generally along the line IV-IV of Figure
1, wherein the arrangement of the door and the wall of

30 the chamber is illustrated; and |

Figure 5 is an enlarged fragmentary cross~-sectional
view, partially in schematic,_ of the. juhcﬁure of a
_portiqn of the door of the chamber Qith the'wéll of the
chamber, as well as the épparatus and technique for

35 expanding the door seal by means of fluid.




. -4~ Referring now to the drawings in detail, reference is first nmade to .
Figure 1, wherein there is illustrated a chanber generally designated by
the nuneral 10, having an interior 11, defihed by front and back walls 1
and 13,~5 respectively, upper and | ower walls 14 and 15,
respectiwvely, and opposed end walls, only one of which is indicated by the
nunmeral 17. Printed circuit boards PCB or other articles being treated,

pass through the chanber 10, in a directiamg<4dnto 10 the plane of the paper,

as illustrated, being driven through the chanber 10 by means of a drive

mechanismsimlar to that set forth in U S. Patent 4,015, 706, the

di scl osure of which iRefleerding inweorpor &hed drawismiger ehrcedetal 1 punpdeente
brevity, the artiLlgs g ARV anls lS- 18 L£3/Ni ods
20, which rods 20 are#o?‘gga \Eg ?}5\1/1?% gt thee?{elﬁg%e%e %s ahl eﬁq‘@eed Q
drive 21, with themped 9gnerally Pesignatiedeybithe §@W@§Bﬂelﬁot®ﬁvénstan

shown) t hat doeiﬁwnfdi'r Mg GEGiddd P@rErehtt Bha A& WANs 202 ang 13he
et chant or her treatnent, fluid is delivered froma li’fsabb-g inte |or I i ne

28, to pr.efe abl\F SEGTE VERY 1| o WPy af"r‘?ead ?§e§2 deAder 1tne
treatment fl ui d nespeedtivalyl,uaadi bpposedpeayd waiillsgs omlyt bael olfe whdcht as

upper and | ower ;enqs qkgt Igg zﬁ.‘gl ﬁhﬁgrgg_l g 25 treat ed, as illustrated in

Figure 1. Suffice it to articl’es belngtreated nove from one
end to the other, 17Pé'f1nttl¢é aid-r}'&"éttusbo%\%d$sl’a§s@|r| hetrarticlesi bednsg.

Patent 4,015, 7OQmehheu Migals sgeRebakhy the %uan@@&edotolﬂ BUEHQ@cQﬁoﬁ'thBr

S treat to that 30 ustrated in he treatrrent
fPﬁlaé i s cg‘f3 ;hgd Rt38fe 9% \NQ’ CeMPRSFT 1 hBS hh#‘rg’é?tiitegt ?oe”ﬁ)r FdVESe,

and such may be téxfrb@ghedtttg dbhmberi N t by smeansprof eaalbd yiverr meghaaism

e s So HTLaRod M 1LY BB 115 S SOtk 022, . 20 @
disclosure of wh1ch is herein incorporated by reference.
For purposes of brevity, the articles are driven by means

15 of wheels 18 carried by rods 20, which rods 20 are
rotatably driven at their ends by a suitable gear drive
21, with the gear drive 21 being driven by a suitable
motor (not shown) that does not form a specific part of
this invention.

20 The etchant or other treatment fluid is delivered
from a suitable interior line 28,'to preférably upper and
lower spray headers 22 and 23, to deliver the treatment
fluid through a plurality of spray nozzles or the like
24, to upper and lower ends of the articles being

25 treated, as illustrated in Figure 1. Suffice it to say,

" as the articles being treated move from one end to the
other, 17 of the apparatus, as is described more fully in
U.S. Patent 4,015,706, they will generally be subjected
to a number of similar spray treatments to that

30 illustrated in Figure 1. The treatment fluid |is
collected at the lower end of the chamber 11, at 25, for
re4use, and such may be effected by delivering the same,
preferably through a filter 26, to a pump 27, to be
returned to the'spray headers 22 and 23 via line 28, as

35 illustrated, for recirculation of the fluid in .that



manner. As aforesaid, the treatment fluid will generally bé_an etching

Ad or an oxidation/reduction fluid, or a treatnent fluid related to
ézga .an etching or like 5 chemcal treatnent operation, and, it wll
thérefore be desired that a treatnment fluid be restrained, durlng t he,
treatment operation, from passing outwardly - of the chanber thrb&gh
wal I's thereof, so as not to contam nate the exterior environnent and/or
personnel outside the 10 chanber. The uppet portion of the wall 30 is
provided with a renovabl e door 31 therein. The door 31 is provided with a
preferably tra St rectangul ar plate 32, situated in, and sealingly
secured to a notched "opening .33 i-n .a frane 15 portion 34 by means of a
sui t abl e bondi ng medss afOfﬁi‘@lfdrrarﬁé’l%)oH?@tm%mtl £§luddi wédlbgenenaldyede

peripheral por tde”ét@l51n§6flﬁQan%Czt eain bbxaaataaba/&@ah&aanwﬂm Chor a
aggregatively define the pg gher f the door. The frane portlon 34

carries a flandFeathentsot reHeéetF er EPo, SUERh 3MatSESINRS t IRE dddkes
is applied tp tdemidddl SO:eétmmt hepexaelon; ahdt, he tchahber thereffbee be

protruding 1o fedled "Gdd W9 ROL0 PIGRISHo9BLERE A0, SHASHY. tng

surface ustr n‘Fig
Wi ll thus be aﬁp&ﬁ@ﬂﬁﬂﬂuu09§¥Q¢KpnperfbﬁérapasgyngaCQUtQSrdéV pﬁé tdhsor

31 faces a CQUHRIRIEN! Arddugh mlguwdreéyrfeseas%otofto tJ&taeﬂAate
portion 30, which conprlses nmeans faC|I|tat|'p the cl osing of the_door, as

does the flangdlf af¥tesioTheenyiroRmeny Fnd/or (BESFSRRESAn QpEdide, the
general |y 3fpsefHamgeiterical (in transverse section) groove 46 therein,

whi ch receives a hoI,Il&(r)]e[W&u Luag;ozstaci& ;5?(]) tpﬁéei 1lt98f ?tsh?rr Wgegy Qg.rgagf);

31. The seal 50 is ¢ ous "ar-oun e periphery oar’, pre
bonded in pl aceremoveddle siatr Jl tthengigoy s daar Sk i 0387 idast etifthata 49

35 as shown in HgRply AdPdfert FRIMSIIEIPULAR I NGituated in,

and_sealingly seéured to a notched opening'33 in a frame

15 portion 34 by means of a suitable bbnding means. The

frame porﬁion 34 is defined by flattened peripheral

portibns 35, 36, connecfed by arcuate pdrtions 37, which,

aggregatively define_the periphery 38 of the door. The

frame' portion 34 carries a flange plate 40 secured

20 thereto, such that, when the door 31 is applied to the

wall 30, from the exterior of the chamber 10, the

protruding lip 41 of the flange portion engages against

an adjacent surface 42 of the wall portion 30, as

illustrated in Figure 5. It will thus be apparent that

25 the peripheral surface 38 of the door 31 faces a

complementarally cbnfigured surface 45 of the wall

portion 30, which compfiées means facilitating the
cloéing of the doof, as does the flange plate 40.

The surface 38 of the door_hés an arcuate, generally

30 semi-spherical (in transverse section) groove 46 therein,

which receives a hollﬁw.tubular seal 50 therein, to be

carried by the door 31. The seal 50 is continuous around

the peripbery of the door, preferably bonded in place on

each side of the groove 46, on surface 38 thereof at 49

35 as shown in Figure 3, and forms a closed fluid-containing



-6- | oop therein, wth, opposite ends of the hose-like structure br ought

together and sedl ed (not shown) to conplete the loop. The seal 50 is RYT
adapted to receive a conpressed fluid, such as conpressed gas therein, {tp$)"
effectively expand the seal 50 radially outwardly as viewed in Figures :
and 5, to tightly, frictionally engage against surface .45 in the wall
portion 30, to sealingly engage the rennv%gle door 31, relative to the wall

portion 30, 10 It will be noted that the seal 50 is constructed of a
corrosion-resistant material, such as a suitable plastic or the like,

hese-1ike mat enigly, -Sl#ié I, fofidihe SEpddOruentngd WaEChthe | hodRenakiend,
and being generall'y flexible and’expan3|ble upon receipts of air or other

15 fluid appl i SFRUSHHE | Rreppbt SBRIsor 2ng nfralery, [PRtorHgwn) to
structural conpeMlicsteoftidiclsdpliberhessehlasot hiss viddpted hes eobceivel b

preferably be _construcie of, a YRI.OpP taLnle teel or
ot her sui tablc@%eeﬁ'siezﬂt s(%tlﬁéfi'ar% ‘%LI %st oxéﬁﬁpggfﬁgﬁé aé%%r ?}s?‘vezmzo ro
envi ronnent 2 Ties featli vl yni Ekppndf ethb| pelsd phBvi Hedialin putivarddive 8§l et

port, in the forawfa aipr opangq;,-gg N PR 54,thgd exiands, j nteq jethlbnad1gore
55 for accommodating the sang, fraomthe bottom of the arcuate rgfve %r
recess 25 46 i £SR3 HeRAPAENGE| 1SurFage the ddbr thend"ahh sPRFEA hoT s 55°
comruni cat es Widda ld igiansesgage behe pémoedbiedideprt Bughelabivér aoe thé, as

illustrated in Fi.gure 5,.1intg the flange portion 40 carried thereby, to, in
FARh

turn, neet witﬁ’a& C Chat ng, |ongitudinal bore 57 therein, which 30 in

turn, commifi cates it widklotbeernetehsthatcthrreeal b iFecppafEustnbderfso.

A transverse bgre 0rissisPasersidhial haPoFidpn 38uchs hbl ugtrhgeable
Figure 5, and this communicates wth a ynting blaock 61, .in rdlfy of .t he
wal | portion 3®lasticay the |Like  asend 162 B 355116@,‘\;1& | g

inl et hose 64, eaasriddnmdntatiad.which it is operating, and being generally
flexible and expansible upon receipts of air or other
. 15  f1luid applied to the interior 53 thereof. Similarly, the
other structural components of the chamber, such as the
walls thereof, will preferably be constructed of a
polypropylene, stainless steel, or other suitable
materials- that are able to withstand a corrosive
20 environment.

The seal 50 will preferably be provided with a
suitable inlet port, in the form of a protruding nipple
/ 54 that extends into a blind bore 55 for accommodating
the same, from the bottom of the arcuate groove or recess
25 46 in peripehral wall 38 of the door, and this blind bore
55 communicates .with a transverse bore 56, extending
through door frame 34, as ‘illustrated in Figure 5, into
the flange portion 40 carried thereby, to, in turn, meet
with a communicating, longitudinal bore 57 therein, which
30 in turn, communicates with another transverse bore 58 in
the frame number 40. A transverse bore 60 is disposed in
wall portion 30, as illustrated in Figure 5, and this
communicates with a mounting block 61, inwardly of the
wall portion 30, to carry a fluid fitting 62, coupling

35 63, and fluid inlet hose 64, as illustrated.



- -% A sealing gromet 65 is provided, recessed in the outér surface of

! . portion 30, as illustrated in Figure_ 5, carried t her'eby, but

% ‘Qggyﬁ- an opening therethrough, as illustrated, to forma part of the 5
dui t- 60, such that, upon placenent of the door 31 in the opening in, the

wal I portion 30, such that the flange postion 40 is disposed against ye

wal | portion 30, as illustrated in Figure 5, the transverse conduit 58 in

the flange portion will register with, and conmunicate with 10 the conduit

portion 60 in the walseal@hbi Yroihet N65UGs pieyiddtd) tbeeseadi riga gtﬁmt
65 will seal the neeting surf, es gains esc t he

e of .
conduit portiBR5eE0 & pBPRFEOBortilimi &t | 6§i|1 QFF bb?ween
the conduit pBigupbas 58 andaﬁﬁ;e&ronthﬁmebym 15butte ovker. lam opepering, the

d 31 will h : h
Closed f1exi bbGebag FOPRy ) T YaBAnedr B8 PEobly £ of fnphe

expandi ng $I ufandyith68s @@#bré?@édgﬁﬂPQNP%?@ﬁm$RE ofi the @R ¢} | ¥Br ed

bK means ggt thews éﬁlhann7Qhet bfaqqgfpoa:uqroei GEblsudmnerdt behé Frangeor
the |1 ke Sul

and. permit pB%%{b@ of4%tch’e5fgb?8°¥?8mﬁ%raﬁk‘sgoyt?{?§gg#ﬁ \?Q%qu;l el h%guopen

manual | y opeiamhetrpteésmneFxgageIatothe?grazsvenseughndunSt5&c;nnghe

orifice 72, igigy, %%&%@Wﬂk gﬁwahﬁ%ﬁw&@mau&wﬁ

operation sho |vere to flexib ose, or the |
64, and e%@ntﬁh?l9°PﬁPéGgE°Fﬁé°@oﬁ§wHﬂsQh? wall RPrEipn o iheSHEH o port

54 of the seaya arlﬁméﬂmﬁhéms%allﬁ@ig?:(btdlﬁxﬁét 06553wﬂf1tb€a$eaihetﬁeéﬁﬁ)ﬁ§d t he

to tight f t t f |
or i on 30, CBUBGAFRSSLABRAPEN | FoCRBR:  Boadeiil (Mgt ne: cRBTpLE

prevent manuaporedoual €F thd db®;, butti Wil mm:ot Fogwuisatiiom nofhe
seal 50 is efEiﬁ&ﬁdbaﬁéeénpEﬁéSH&ﬁaﬁ%ESﬁarZ%onerghesaalxooffkaﬁ bhangducer
type,

15 the other.

'~ In operation, the door 31 will be provided in the
wall portion 30 of the chamber, with the closed flexible
and hollow seal 50 therein, as aforesaid. Then, seal-
expanding fluid, such as compressed gas or the like, will

20 be delivered by means not-shown'to line 70, through a
preferably manual ball valve or the like 71, suitably
actuated by preferably manual handle 74 to open and.
permit paSSage'cf the fluid from line 70, through valve
71, through manually operable pressure regulator 79, e

25 through constrgcting-orifice 72, into line 75, when the
valve handle 74 is in the full line operation shown in
Figure 5, to be delivered to flexible hose or the like
64, and eventually through the conduits 60, 57, 56, 55,
into the inlet port 54 of the seal, and then into the

30 interior 53 of the seal, to expand the same into tight
frictional engagement against the surface 45 of the wall
portion 30, to be in sufficiently tight engagement
thereagainst as to prevent manual removal of the door,
until release of pressure within the seal 50 is effected.

.35 A pressure sensor 73, preferably of the transducer type,




is,_f)rovi ded to sense a.reduction of pressure in the line 75 (which reflects

an insufficiently tight sealing of the door 31), and actuates a control &

device 76 which is connected via line 77 to shut down the punp 27, and t ¢f &3
di sconti'nue the treatnent operation in the chanber, until the door seal i
proper|'yspressuri zed or the mal function properly corrected. Accordi ngly,
the pressure to the seal 50 will be maintained during the application of
treatment fluid to the articles being tre8ted within the 10 chanber. Wen

it is desired to open the door, the manual activator or handle 74 may be
engaged and noved in the direction of ar({apow /8 to_assune the_apgroxi mat e

posi tion illustPaPF@Yiieshdf GifNse @ fFIPILion, of RECERRIGLEP tBe Jipge
71, whereby pr@Ssumhiwhl Irefiectenger ihsufifdeidadlyheighitr eeghihg bifnenés,
and whereby pr e at j.sqy Wi_t.hi e se y .rel eased.. . Ln the
case of air be?ﬁ’%q{ hgi?fui%, tgtcgihgct::%gr g% taéc?ngftq#égpﬁ%?éc%no?és%hm%%tﬁ?ough
bl eed type regGPRNGcted via line ZAVssobeshmy dqpurthe pumat 27, randi tes

Ol ampor’ 576Y  dscotands the WhebPkBhtIepBEaLiBn! 18 theCthAned) uhBSl
chanber i s desi _ i S i v ans
the |ever arm T2%A%%% 583k 1§ @W%ﬁé’e Rll'etﬁﬂ"f‘)r/?f;t‘ﬁ’é £hs f“ail%}'/‘f’ﬁélﬂﬁnner

just describedpr@pe3ly3scorre@tedl Al Nicdordi my by pstifeor pebesical 8o t EREL I Ng
reatnont, wherern oodomidd| b Hilntathed ! 8lkERg, fhe | dbbyiEdldH) of
del i.ver ed t hr of§Radments fdmidaltioy thieo aativ lamiring ntreated t withinsthe
openabl e deer ichamperwal | of the chamber, the process conprising
providing the When it is desired to open the door, the manual
activator or handle 74 may be engaged and moved in the
direction of arrow 78 to assume the approximate position
illustrated in phantom in Figure 5, to close the ball
15 wvalve 71, whereby pressure will no longer b'e provided
therethrough to 1line 75, and whereby pressure that is
within the seal 50 may be released, as, in the case of
air being the fluid, to discharge to atmosphere (not
"shown) through bleed type regulator 79. It will also be
20 apparent that, in times of emergency or " the like,
wherever access to the interior of the chamber 10 is
desired, the control mechanism may be activated by means
of the lever arm 74 or the like, to release fluid from
the seal, in the manner just described.
25 '
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nable t he chanber; (b) providing an expansi bl e,
hoIIewerX| bIe fl‘tudi ing seal at the closing juncture of the wall
and the door, about the peri phery thereof; 15 (c) closing the desér
relative to the wall of the chanber; (q)‘prOV|d|ng under pressure, a
seal -expanding fluid to the hollom/seal to expand the seal at its juncture
with the door and seal the periphery of the door relative 20 to the wall
“agai nst passaa s t he corrosive substance i n the chanber, outwardly,

t hrough t he juncture of the d m@ll e) nalntalnln% a_door-sealing
pressure on tltTe f 1%i @ERGESE a??FcI ndiSaHted PREERdeEhaiBerd 25
(f) treati ngotrtmsiwetieheirbnmehbe bqharélmhmgthora QdkeoSiokem ISt ance
while the d t ed, n | and g atutin a
rel ease of f%ec?dﬂféedsgurgﬁ? E?E dano???’)%vgglseéz@al glutb '(t%%rn éPP? g are
treated in antddeshbabag, dtedwelredse:hm@eaa @tuhsttsqtuladtlur elagdd t he

door and wal lohakber T vﬂ’ff&?sﬁté’féoiréj'élﬂ dzférgﬂénéoof’""&ex{ &dfe tWha step of
provi ding the seal jnc]Judes providing a seal m[()lartlall enbedded 1n gne of

the door and ¥ WBPEMBRE: palthesl RFofiess (comprising) prgvidipg. the
proj ecting outreatereantf wmier drébeasabre bhtt sealed-deod tdemdiwdldns and

e T e
o

| 1 eat ment u reI easabI e eal ed-door conditions at the closing
cture of ml/ by the steps of: 10 (a) providing an

accordlng to ste pr ovi di ng sea
i ncl udes pr oWt ng t he
10 (a) providing' an openable door in a wall of the
chamber;

(b) providing an_expansible,-hollow flexible fluid-

recéiving seal at the closing juncture of the wall and
. the door, about the periphery thereof;

15 (c)' closing the door relative to the wall of the
chamberf _ '

(d) providing under pressure, a seal-expanding fluid
to the hollow seal, to expand the seal at its juncture
with the door and seal the periphexy of the door relative

20 to the wall against passage of the corrosive substance in
the chamber, outwardly, through the juncture of the door
and wall; . [

(e) maintaining a door-sealing pressure on the fluid
while articles are being treated in the chamber:;

25 (£) treating the article in the chamber with ‘a
corrosive substance while the door is in the closed,
sealed condition; and

{g) actuating a release of fluid pressure to the
hollow seal after the articles are treated in the

30 chamber, to release the seal at its juncture with the
door and-wall.

2. The process according to Claim 1, wherein the step
-of providing the seal includes providing a seal partially.
embedded in one of the door and the wall and partially

35



f1'ui d under suff|C|ent pressure to expand the seal

to sufficient engagenent..

Wth thga ot her of ‘said door and yvall to preveng”lmﬂﬂllmnﬁmlmmni ng of Fhe’fﬁ;

to Cai‘m 2, wherein the step of providing seal - ekpahdi'ng"f 1 &i d*i ncl udes
delivering a pressurized fluid to a seal in the door, through fluid-
delivery conduit portions extending throygh both the door and the wall.

door prior to release of the fluid pressure. 1

5. The process according to Claimd4,
includes bringing a conduit portion in the door and a conduit portion in

the wall,

s accordi ng

15

rein the step of closing the door

t t |
conmuni cat : gn%t%é db out %}]éé&ﬁ ﬁ'ﬁgéggogggs OE‘B.I:%COI’ (?f Eljié“ %)gg | grl nd
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condui t pOFtI@@%c&hf@th@Q@bf&ﬂd wal | as they are brought into
registration,

port I ons,
Pprocess

to thereby release t
Theéu

door. 8.
of the

oth

ai nst esca of ressurized flui.d out of the co dUit
&t hrher (RARGRES ARCRFALDS £8r GLAIM of mrtheEFLD EPe BhED

aqpomﬁrgxouxﬂldgeﬁealébxpaﬁ&ﬂmgnfluhé antliadesgpsbepdingl ttes
manually acti \ldyo gndop! s@ffr{%q@%@hsgfég?ﬁféeac%e kgl ' 0 L8, POl and
e press

seal

frictional en
process accor .
se@/I exparxd ngt Jf | uiThe rp:tcmm Jatcordimg &opCdadur iZedvliereiint btha s¢ap in

i ncl udes bri n@nessBrdgeduiflyis ttoni Reahe m&h%@%rcoﬁaﬁppgboﬁtlpéﬁ in

t he door,
t he door and
the wall into
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ure int and openi_ng_of 30 the

wallfldﬁtro pretictht HeR¥FUmAnual openPhRT @hel dodrt bﬁ'libr to
enent th t@ﬁwﬁ er of the door and seal. 35 - The
A4%5 a & BrRSS % Sstep . of providing

th osi n

delifieive ondRdits ipoditiidhs extending through both the door
and the wall. |

5. The process accofding to Claim 4, wherein the step
of closing the door includes bringing a conduit portion
in the door and a conduit portion in the wall, into
sufficient registration for fluid-delivering
communication therebetween.

6. The process according to Claim 5, wherein the step
of closing the door includes sealing the fluid-delivery
conduit portions of the door and wall as they are brought
into registration, against escape of pressutized fluid
out of the conduit portions, other than from one conduit

portion to another.

7. The process according to Claim 3, wherein the
actuating step includes manually activating a control
mechanism to release fluid from the seal and to thereby
release the pressure in the seal and permit opening of
the door. _ |

8. The process éccording to Claim 3, wherein the
expansion of the seal under fluid presshre is an
expansion into tight frictional engagement with the other

 of the door and seal.

9, The process according to Claim 3, wherein the step

thisiead ergazement wdthg Bhen 03 erpief eispidt Ho@Xpandi on

thr%fgzbitéf dlin %Eéé{frééx?ﬁﬂﬂk'h% Eﬁ%&f@q&ﬁ&é@&%ﬁ@%ﬁ'ﬂ& got h



for fl ui d—deH-verimg communi cation ther ebet ween, wherein t Re step of
€§§§ ng the door ealing the fluid- dellvery condui t portions of
door a\ ‘“M\J!ﬂ&j“io are brought into registration, agai nst
escape of sfluid out of the conduit portions other than prm
one conduit portlon to another, wherein the actuating 'step includesw/ -

manual ly activating a control mechanishito release fluid fromthe seal
and to thereby 15 release the pressure in the seal and permt opening of

t he door, and wherein the expansion of the seal under fluid pressure is an

expansi on | ned prpyRfing: saaloespaiiidgentheidi drclmdes: sl bieiing ddor
and seal . ré@s@m@@@amwa feer aCf'gﬁHlCaihYthéeﬁddm athrelgs fruPd-a

Corr osi ve iﬂﬁé?ﬁﬂ{%%?%s A R Y

subst anti al | yan@ostike chewiligr whewkioh ther estep amﬁ)p@i@lalelgdo@hel ndedr wal |

of the chs eincg‘uﬁl§¥' B i@ n?oé“ gbﬂauﬁlﬂe ﬁcfxeéitéwnﬁnurﬁ% 3éorre§rﬁaséb| e

but seal ed-cl osed conditions l'osing juncture of the door and wal
i ncludi ng: (afoRAubpeRBBFEOBOAP tﬁeaﬂﬁ%h RﬂthﬁP%ﬁhﬁb%?t (S?léﬁrat1°“
expansi bl e, hﬁbi‘O\ﬁ/lUJ.ﬂdethvfah:lih@ cRu@ivd iR tieal tharsbetwéde, cwherain

' t ft b h .

heans 1 aci |1t BEEnGEEPoSn g IR ol 4R vETIaTE SETTidy PREBhaige
(d) neans fordplmvedyngomd@em[pqxﬁnnmg af s¢hle dopunandg walli RS othar
hol | ow sepd TERAS &&@P@ndlhbﬁe%ﬁ%ﬁ%m& at hbajih4Rct Lbfé‘cé’{iéh bee

door and seal Eerl ry of the door relative to
agai nst passagEegpurhaedof Bé@v8u§u8§t§ﬁ@eqqpqqﬁ$(ﬁﬁﬁﬁ%ﬁ“soﬁFﬂﬁdeban
t hrough the Jeashuran@f tdendliy apsrwbdh; €6) mewthdrr neheteimi ngha

?ggréﬁ:%;p? gr ua ggggonst?eé h%nfclll{nlddes x'n!’:x%ug'i& ¢! eétia\rraetPgé n%t gﬂtl:?gl' n
mechanism to release flu1d from the seal and to thereby
15 release the pressure in the seal and permlt opening of
the door, and wherein the expansxon of the seal ‘under
 fluid pressure is an expansion into tight frictional
engagement with the other of the door and seal.
10. In an apparatus for chemically treating. artlcles in
20 a corrosive environment by etching or 1like chemical
treatment, wherein a corrosive substance is applied to
articles being delivered through a Substantially closed
chambef in which there is an openable door in the wall of
the chamber, a device for providing the treatment under
25 releasable but sealed-closed conditions at the closing
juncture of the door and wall, including: '
(a) an openable door in.a wall of the chamber;
(b)'an expansible, hollow flexible flﬁid-receiving
seal means at the closing juncture of the wall and the
30 door, about the periphery'thefeof;
(c¢) means facilitating closing the door relative to
~ the wall of the chamber; ,
(d) means for providing under pressure; a seal-
expanding fluid to the hollow seal means, to expahd the
35 seal means at its juncture with the door and seal the

1
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_ (fL means for treating the article in the chamber with a COFTO
substance while the door is in the closed, seal jm

(g) nmeans for actuating a rel ease of flui d pres mu !! m seal
means affer the articles are treated in the chanferf tb rel he seg
means afh.its juncture with the door and wall. 11. The apparatus accor §

to Caim10, wherein the 15 seal neans +bz+udes a seal partially enbeooed
in one of the door and the wall and partially projecting out thereof toward

the other of the door and the wall, and substantially conpletely around the
juncture thereperippery Thef aphe adeSIof relativel, tahekben wabl neagminst 20

provi di ng Se?és@é@éndbﬂg thé| Ubrrobeé UIBSHsERAES i OT il OVeKhdik £ NE
fluid under suffjcie %Y ressure to expand the seal to suff|C|ent engagenent
d

with the other°BFw§ obRIGNED wERE JURGERERPL r%%ﬁyd?ﬁﬁuﬁﬂ ofththg of the
door prior to rel ease)ohedhe fonidlapnessning 25dodﬁ-se§mgimﬁésﬁun5e on

-accordi ng gto ﬁ:}eal %?d V\Q f'én a{'@fci@ nsa;gr 'ﬁéﬁ{ asgésg e anqﬁlg

fluid |ncludes neans verlng pressurt ze 0 a sea
door, through ¢ham§ede||very conduit portions extendlng t hrough both the

door and the wall. 39) }bansTh&@PPRERLLSg a@ﬁercamclté) £haithel hahss £1 n
t he neans faC|ILtgt|ng cl osin %Fthe door |ncI ond it partigon in the

door and a condbFR pbr €P5F St VeneSHRFFANES H %n St g i oA i€ he

door - cl osed coollosedp, séaledi! condileionerand connunlcatlon t her ebet ween. 35

15. . The apparatus SgﬁﬂéghgngEO ggggqggéhs %ﬁ I1e e Q%Ff$f%f%g%ﬁ?|very

faleltatlng cl osi ng I'nc es e sealin
conduit portiokg &het holdewr sead weeansisafhey &he Bréighes mre treated

registration, agatﬂétcﬁéﬁsaﬁ 0£opf@§§yéézeﬂeféélaﬂ Redndfat hfv‘t§0j\ﬂ§’éi§ure
portions, 5 othga than_from ope copduit portion to another.
g

appar at us accofudFfigtPs €Par A% Waktrein the

11. The apparatus according to Claim 10, wherein the

15 seal means includes a seal partially embedded in one of
the door and the wall and partially projecting out
thereof toward the other of the door and the wall, and
substantially completely around the juncture thereof.

12. The apparatus of Claim 11, wherein the means for

20 providing éealéeXpanding fluid includes means for
providing the fluid under sufficient pressuré to expand
the seal to sufficient engagement with the other of said

\_/ ' ‘door and wall to prevent ready manual opening of the door
prior to release of the fluid pressure.

25 13. The apparatus -according to Claim 12, wherein the
means for providing seal-expanding fluid includes means
for delivering a pressurized fluid to a seal in the door,
through fluid-delivery conduit portions extending through
both the door and the wall.

30 14. The apparatus according to Claim 13, wherein the
means facilitating closing the door includes a conduit
portion in the door and a conduit portion in the wall, in
sufficient registration in the door-closed condition, for

- fluid-delivering communication therebetween.
35 15. The apparatus according to Claim 14, wherein the



aectuating neans includes neans for manually activating a cdntrol mechanism
A ease fiun 'ﬁal and to thereby release the pressure in the
sgfczand peH“mmﬂmmU f the door. 17. The apparatus according to
ClaFm 12, wheretn,t i tfie &l osed condition of the door, the seal is __
expanded into tight -frictional engagement with the other of the door a?ﬂ
seal. 15 18. The apparatus according tel®raim 12, wherein the neans for

provi di ng seal -expanding fluid includes neans for delivering a pressurized

fluid to a seal in the door, through f]uid-delivery conduit portions
ext endi ng thHﬂEﬁP%o?ﬁ°1 H@atdagréiﬁﬁﬂnﬂhéhewﬂqqr ipatrdes megas nfans 20

facilitating céesii@gtbhed&&mianFFudQ%ﬁy<E?Eﬂﬁitp@éifpa?égfﬁthﬁuaQ?ﬂér and
a conduit portio in__t wa, Ln.s i,cient_registration in e
door - cl osed coénlrciﬁt{;}%%,i & hcﬁeali L2 |b\1/'8P|gH &&ﬁ‘?urﬁ%ga’%’b?ﬂfb‘?'eb%%\b‘éﬁ?
wherein the neefeapecefipresayritedi ijuifeodsoof ndieudesndwbinspboti@is,

seal i ng tr“%T|é@ﬁbﬁeihyﬁrﬁt&ﬂngﬂétc@ﬁ&ﬁiQnﬁoPéi%QetgogﬁoéﬂgrpalJ.as they
are brought in regi stration, agai nst escape o Eressyrlzed fluid out of
the conduit pot®tonst® oPRRATALAES {RERPBAENG oridui ELRdMt i bAr t ¥hgkednerthe
wherein the oattadting mexmesinclodésdpeansNEdYS marfudill Yo

vatidy a
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19. An appar at for treating articles as part of an etching or |ike Co
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15 18. The apparatus according to Claim 12, wherein the
means for providing seal-expanding fluid includes means
for delivering a pressurized fluid to a seal in the'door,

- through fluid-delivery conduit portions extending through
both the door and the wall, wherein the means

20 facilitating closing the door includes a conduit portion
in the door and a conduit 'portion in the wall, in

- sufficient registration in the door-closed condition, for
.fluid-delivering communication . therebetween, wherein the \U/
means facilitating closing the door includes means for

25 sealing the fluid-delivery conduit portions of the door
and wall as they are brought into registration, against
escape of pressurized fluid out of the conduit portions,
other than from one conduit portion to another, wherein

_ the actuating means includes means for manually

30 activating a controcl mechanism to release fluid from the
seal and to thereby release the préssure in the seal and
permit opening of the door, wherein, in the  closed
condition of the door, the seal is expanded into tight

. frictional engagement with the other of the door and

35 seal.



_(b) “an expansrble hol l.ow fl exible fluid- recervrng seal neans at the

<l 0si ng Juncture of the wal | and the door, “thereof 10
i bttt || T 1111 et
of the chanber; (d) means for providing under pt essure, "a 8eal - expanding
fluid tnQ,the hollow seal neans, to expand the seal neans at its juncture

with the door and seal the 15 periphery afy gthe door relative to the wall;

(e) neans for maintaining a door-sealing pressure on the fluid while
articles are being treated in the chanber; (f) nmeans for treating

articles in thdsxhamerapbatet?d folre tiveatingi antielelsoses, pacal esif an
condi tion; and t@hlﬁ?;:n%xj ory 3Gt “?:rr:'eH\chlrelt‘i%% fntfl %Ip%hrB%g% urelko

hol | ow seal -neans r the articles are treate I'n the tdre ease
t he seal neansSﬂbSQQPQHﬂiﬁMMQ§Qm$§hchﬁ@bdéorS&d@ WREparatus gomPrigdng:

apparatus according (40 aﬂﬂaat%%tlma.@elénam seﬁémﬂeanaltﬂcbude@eaasqel
partially e egded i,n one %& %F%a and p tlaII Qj ecting
out thereof to e %t f dntng a S§d€st3§Ft§

conpl etel y ar owheridwd ghuratt wb@dﬂremeofperaﬁhéky '&fetaqepalo@trus accordi ng to
O B e e g (B a= ckBhnRE BYLS: Hb13RA - £XBRIAL 00 sllufed delElibley

means for providing t Gf ficicent pressare to
to sufficient eaﬁydgemns V\Pththﬁe CdpﬁémgofJ@m%P%onaﬁde/\/a’{qllt o2 pd e bt

ready manual O[F¥Y Y0 aoudd tihee p&eq rh@&yokhgqebghease of the fluid pressure.
-15- 22. ng apparatus accordin
a

1, wher n Ihe
pnsyldlng | - expariding e ?ﬂﬁ?ﬁd&%thﬁﬁnst?%r nﬂ? %ﬁFESSSP
fluid to a sealrelattive dmorthet wadlgloff thied -chalmbear;y condU| t portions

oXtending poronan SO ekl O FVilInY! hnadd JPEERPE] 2'd'S seal-

according to Claim?2 erern
expandlng fluid to the hollow seal means, to expand the

seal means at its juncture with the door and seal the
15 periphery of the door relative to the wall;

(e) means for maintaining a door-sealing pressure on
the fluid while articles are being treated in the
chamber; '

(f) means for treating articles in the chamber while

+ 20 the door is in the closed, sealed condition; and

(g) means for actuating a release of fluid pressure
to the hollow seal means after the articles are treated

W in the chamber, to release the seal means at its juncture
with the door and wall.

257720, The apparatus according to Claim 19, wherein the
seal means includes a seal partially embedded in one of
the door and the wall and partially projecting out
thereof toward the other of the door and the wall, and
substantially completely around the juncture thereof.

3C 21. The apparatus according to Claim 20, wherein the

means for providing seal-expanding fluid includes means

for providing the £fluid under sufficient pressure to

expand the seal to sufficient engagement with the other

~ of said door and wall to prevent ready manual opening of
35 the door prior to release of the fluid pressure.



means for Wr in the closed positjon‘includes a
gsgggit por-ti I'n the do and a conduit portion in the wall, in
cient regi mm ﬁ&\\\ﬁe 10 door-closed condition, for
fl -del i ve\mg\m on therebetween. 24. The apparatus according
eitn /

to Caim21, "the actuating neans_includes neans for nanual l Yieestt
activating a control nmechanismto rel ease!3¥Tuid fromthe seal and to 15

thereby release the pressure in the seal. and permt opening of the

door. 25. t f hem cal |yt ' [ . '
ubsiance | SoppiTe aBgararic 2ecSRARY Xl | GaRln (R DuRefRinoLg
substanti al | y méased folranrevilddiongsedl -expapdi ad| §1udér inerl uderestedys
per sonnel and £exib ¢, 5pahd 0 gRads.DerdRor ihe doos assh Lhe enTauBE] ng

wal | of the ch e se g neans bei ,ng I nfl atable for_sealing the . .

chamber ar oundthreugioof 1 etd pRelETR TesEapdvs PPEFHORRCHEF P 2B BREQUPRr i t

opgnl ng p_f_ g hep@ERT theSdodk - and\PEKRE aqza,_l_m,accordi ng to daim 25
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means for ~securing the door in the closed position

includes a conduit portion in the door and a conduit
portion in the wall, in sufficient registration in the
10 ‘door-closed condition, for fluid-delivering communication

therebetween. W/

24. The apparatus according 'to Claim 21, wherein the
actuating meané‘includes means for manually activating a
- control mechanism to release fluid from the seal and to

15 thereby réleaée the pressure in the seal and permit
opening of the door. _
25. Apparatus for chemically treating artiéles,_where a .
corrosive substance is applied to articles being
delivered through a substantially closed chamber having

20 an operable door for access'by personnel and flexible
sealing means between the door and the surrounding wall
of the chamber, the sealing means being inflatable-fpr
sealing the chamber around the door to prevent escape of
fluid and deflatable to permit opening of the door.

25 26. Apparatus according to Claim 25 substantially as
herein aescribed with reference to the accompénying
drawings. |
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