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CHAMBER BACKGROUND OF THE | NVENTION This invention relates to a workpi ece
heati ng chanber, and, nore particularly, to a workpi ece heating chanber
having a controlled int | atnosphere. Welding of certain netal articles,
for exanple ga \“&Mﬁl ne conponents made of a hig //IH Ni
base superall og\\\\%\w ed at el evated tenperatures Iﬁmgy% nber in
whi ch the at nbspher.geis® controll ed td be non-oxidi zi ng. Typ'h&@* rgon gas
is used for that purpose. An operator such as a wel der applie 3 wel d
metal, for SXANRISPHERERORAIRODLIED WRIIRKPIRS: HENAINGICHANBER! he article,
frequently in the repair but also in the original nanufacture of the
article. Associated with the chanber is a heat source such as a high
tenperature heat | anp capable of heating at |east a portion of the

wor kpi ec 8 AADKGRIGQUME QIF THE INEENTEONMel di ng to an appropriate tenperature
range. Several problens exist with such apparatus currently in use. One is

t hat contam n% ion of theﬁg];t m)sPhere wi thin the chapber by oxygen has
occurred as a dnyergiory splates toiid wrkpiscy heating kbhagbsrbend, threar ea of

v ongh WAFRPIERE 35k SRRl I, el B B A FrRi e FBRRR D0 ween

t he heat a%ﬂHﬂS’ﬁer@.ﬂd a wall of the chanber. The presence of an oxidizing
materi al such as oxygen fromair can reduce weld quality, resulting in weld
cracks. In addition, the presence of oxygen in such a chanber can result in
poor fl owabl i Welding hef werdtasinmatetali articdss,wiirl exeample g@as r furbirtealenginel usi ons
inthe weld itself. Another problemwth _known apparatus relates to the
accur at e CaRPonepisoaade ffa &&%ﬁmramreth{bbwauge@alﬂ%,ls wandrctedsat be

workpr ec8q 8l FEpdablHE witl &, BRinbed iy which, W8 SO Hert ol o 'such
as_t hese cokfgHed w%@w@oxﬁ&ﬁag{lgmcé%@ws%isﬁséhse&rfsf MATEwBege oI di 2i ng

tenperature condition during MVARY OF THE | NTI ON The

pr esent Mﬁg&ﬂaﬁm such asrewkldenappliey adesldanetd fos phanplenthedbl@cbfwor kpi ece
heating chanber which includes an operator access port, a chanber bottom
porti on, arfeaiad red ol portien abthermicte, fragventlyra thpaaprir busalso ingtheeans t o

heat the workpiece within e chanber, and ap agcess por as f]low neans to
ot r oducer gudl Meg st enat i SR 5B sABEERE Pfet S ashedlcy
curtain S n R VRT:] Q1WA er

ot roopher LRERaRENEl & hEroehibaallR, RER A REbalIp R B R

di stinct posiies esf apar ivogRpiete oxndresies m&aPriosl Nged fdr steldasg floownmeans to
introduce gas into the chanber through the chanber bottom portion; and the
access péppPropsate|tomperaitse eaNgehe operator access port is spaced apart from
the first gas flow neans by the side wall. BRI EF DESCRI PTI ON OF THE

RRARATI RN T I e

Figure 1y akeshiahBRioh WSt dtmosphere within the chamber by oxygen has
occurred as a result of ambient air seeping into the chamber. One area of
contamination entry has been observed to be at an operator access port
through which the operator works; another such area is at a joint between the
heat source and a wall of the chamber. The presence of an oxidizing material
such as oxygen from air can reduce weld quality, resulting in weld cracks. In
addition, the presence of oxygen in such a chamber can result in poor
flowablity of the weld material as well as in detrimental inclusions in the
weld itself. Another problem with known apparatus relates to the accurate
and reproducible alignment of the heat source, which must be replaced from

time to time, with a position within the chamber at which the workpiece is



Figure 3 is a fragnentary, exploded sectional view of the window in Figure
.2 through which heat is introduced into the chanber and the alignnent and
assenbly of a heat lanp with the window. Figure 4 is a perspedt 2p08w of
one formof a gas diffuser nenber and workpi ece hol der conbi nati on as shown
in Figure 2. 14 May 2003 3 Figure 5 i3 a sectional view of the gas
diffuser of Figure 4 taken along lines 5 - 5. DETAILED DESCRI PTI ON OF THE
| NVENTI ON One form of the present invention provides an atnosphere

cont r ol | ebielddonivélding. Asarésulf of ipeatiems sichhas thesatkmowp lchambetsyperealnable to

non- oxi di zj : IAL:&y ks ' ' il .and second gas
flow mean@.anﬁal? ??dgﬁél?ﬂgﬂglﬁjor{a&g&ggﬁgﬁ%%éﬁ I (lr)&n@% [&Htcagughg&%gjr"?d?a second
provides a curtain of gas directed generally across an operator access

gggtﬂgw?gw]épémﬂdw%-t%ﬁqw% | nmbine with the spaced apart multipart

en-a radiant type o eat source directs heat into the chanber
through a substantially transparent w ndow, a conbi nation gas seal and heat
source locatin e W S j i ' e
Fully under st ot BrpepnbyditBn 3R aPUEEET kel gReRRle R led wpeliRe
di agr anmabéating estepber iwhéichy inglude$ amnepédratomagtesshponbr @ sambenbetiom gugrtiand
Figure 2 | i | € i k i -
ot mospher o2 1 BpHIRE wotei¥eui) S e Bletithrs Faf e opblige
i ncl udes withiopibe athambec,cass guoacces, pahdas floanizans Hot introdyser gaorints Hben
general ly L Fi { § L 0 | i i Lece
Suppor t e ot theldeHi dcetd bot b AR S of Safocihly MHOFIn LIRS T
t he form pért do tpovilena chamber dhwdpherey atherdin shgp@tmospherddd dhaintdinedtiyt @ a

bl ade sub Lol | i LW, Li f hown
di agr am?‘?@@b%@dnﬁf d)is@E%tb&%]é:F é ag%@‘ag %{'é\?@?%%g}%@ﬂé'ﬁﬁgt@#&% aIﬂF\;'/vqﬁ outtga
hor i zont aintrastiice, gasantoi tbel chgmbgrtbriugh tise dearedrkottdd pxfitiarh @nd keerbeness Sath a
wor Kpi eCe9§§’f?&9ﬁ$eaﬁ§gpfh@aotp!epé?orpgc%&sd ort fs aggdaﬁgﬁ'[ frx\ﬁ"lttne f}ggﬁgs FIJ)\ﬁ)ﬁ{e%'n%' ty
In supporting a workpiece'in an appropriate welding positioR Fn respect to
a heat i ngbgtherside walich as a heat | anp. 14 May 2003 4 At nosphere, for
exanpl e argon gas, is nmaintained within chanber 10,

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a diagrammatic perspective view of a chamber according to the present
invention.

Figure 2 is a sectional view of the chamber of Figure 1 taken along lines 2-2.
Figure 3 is a fragmentary, exploded sectional view of the window in Figure 2 through
which heat is introduced into the chamber and the alignment and assembly of a heat

lamp with the window.

Figure 4 is a perspective view of one form of a gas diffuser member and workpiece holder
combination as shown in Figure 2.



at least in part, by first gas flow neans 22 in the form of a gasl4dviay 260
menber di sposed at chanber bottom portion 14 substantially across the
chanber bottom portion and carrying first workpiece support neans 16. First
gas flow nmeans 22 introduces atnosphere_gas into chanber 10, as shown by
flow arrows 23 in Figure 2 as well as i A Figure 5. Conbined in operation
wth first gas flow neans 22 is second gas flow neans 24 in the form of
spaced apart gas jnlet_openings 26 in chanmber wall 28 at, i.e. in the
vicinity of, oper[‘]ég‘(‘fte RS vigw the rgéétdvfléagew BUER BuiAKERy alamign
arrows 30 i% gigqr 1, in a curtain generally across operator access port
12. Shown i n"Yh ormof Figure 1, spaced apart openings 26 are disposed in
opposi ng chanber walls 28 and 30 to direct gas flow 30 fromat | east

general | y OppRBAIIED DESCRIPTION @FCEHE IDVENTAONPSphere gas such as argon
is supplied to openings 26 from an atnosphere gas manifold 34 to which
openi ngs 26 are connected. In Figure 1, a pair of protruding gas manifol ds
is provided, one Qg farathf e pa¢dest d8vemitbraproidesanrdmospbereatdrdrolied t he
first and second, gas, fl ow npans 22 and 24, atmgsphere within chanber 10 is
mai nt ai ned worméec&eé%%tirtfegﬁea%r n‘attﬂoweoﬁtrae%ﬂf%e teRicRLY RATE0YLZINB ow

whil e an op . ts O i i g, Wt hi

L 2 PSSR £O5HBLLA0R o i SRS SN AL A L
in the formigshewnbbitol PoFtforl of ithe &HadiberOh McBAAVSro3edéLaddreihhsfagasnaves
froma heating neans 38, such as a high tenperature quartz hal ogen T'anp, to

be i ntroducelirdchdc geinardlbr atfossThr bOpettaitory aceesss phetat sOthero fdapnse o, theot
shown, supported by wor kpiec upport neans %&_or 18, dependi ng upgn the
portion of tREERtiNkePBEEG Withether shaced apariepuliipart gasviiow: wheBa radjankans
38 is provided in the usual nnekr such as thyough ctrical ;connegi.ions
to a powers ¥Bﬁ_r° eh%ﬁ?aij)r"ﬁﬁ%ﬁe&gﬁ h?atjéli}lpe enffé%xng§r 3}1‘?%%3}}15 s%sg%nr}bqﬁ vi ded
w thin or a%ﬁ&f‘spai-&ﬁ WirddowWed LSnBindtish g@g@ﬁrar@r Redt! suflc€ RatiRG mBaREk et ,
coils or channefs, tor exanple for watel cooling, supplied from'cooling
fluid mani f et thet&indow4 May 2003 5 As shown in Figure 2, first gas flow
nmeans 22 is in the formof a gas diffuser, one formof which is shown in

nore detail in Figures 4 and 5, disposed at chanber bottom portion 14.
First gas flow present invwytiosy wall beumwradullyirudgrsiogddby treference & gas
source represenied.by arrgw . for.examl e ar .gas.under pressuyre. As
was ment | ondbE A5t FoaMErE TigbBhl 3F e AreRai CPESIBRATs B Wi Sre

wor kpi ece heggihng GRapRaest il s, Lhe Pipebb ©Msof sbaakddsiel sk 1
oxi di zi ng at nosphere ?ﬁ%o t he chanber frgglmjnéomg, such 55 36 iéﬁ?he
drawi ngs, andkémelopgdiesd-df. t he accurate rel ocation of a heating neans
initially and/or when replacenent of the heating neans is required. Forns

of the present inyention provide a seal to avoid such | eakage and, a
conbi nation of suldi® satEnrosphere agentrabied | yeakpPHiTe ofherHBSh ARIRET mSRRY Mht

wi ndow 36. ne sygh angenent_ i s _shown in th gneptary. e

cect i onal - viEeBHRRfaD REBARY o SrEaRin st Pt APOTR SUHeRERLBEfEm
described chayigh éﬂomc?eﬁsﬁanf;{h@?uw iﬂﬂrigsﬁ% 2. Wi RGQih SehARBESSIOMRY G 1S
seal ed a heat resistant Substantially transparent nenber 48, for exanple a
sheet of quaonibinatien i workpieceseghpoet eheanst hepresembedt bana phrse nvorkpiecespect
to such a nenber as 48 neans transparent to heat rays such as would enanate
from a heat SUppert eassolh, cdhawyds Bwaforapsit a furbiae erging hlade davetadht

resi stant gaskets, 50.and 51, such as,of a glas i ber material, are

di sposed on Wrg?gégoqgfa%ﬁggqte@ﬁ%%é% ﬁBaﬁt?nﬁggch%ﬁnggﬁW #Rd @ 560 %6 and
menber 48 i J , i ; i Ly igber 10
In Figure S,S‘Ngﬂlclﬁé%ée%%ﬁr?égﬁgﬁg SPE%%%%%}?I%%%&?C%%%% aH%?randat {‘e‘&nper ature
heat |anp, dsledé gpbstehtinily abousa ho220Atalaixis, Guatidd bh Dppaeing sidp waliglmed
with an elliptical mrror to focus heat rays within chanber 10. As was
ment i oned abdube chambent Budtoe atdrspiess suppbrixombipationgiresidesdhel chamnbent i on

I heat i . h bl em. i .
2003 6 knowrpaascuSe kIR BIPRIENG, 2 SEKPIGsGdR TDAPPFOT HeSvaling
accurate, . eashbyif f15aSAR! LA {86 WRA AL [ Qhpheat i ng means 38 in

respect to



wi ndow 36 and the wall, for exanple wall 28, through which the witidday 2003
penetrates. Such a conmbination is shown in Figure 3 as a substantially
rigid heat resistant gasket plate 52, such as of a stainless steel, secured
with wall 28. Gasket plate 52 is sized to fit between protrudi ng at nosphere
gas manifold 34 and protruding cooling fluid manifold 42, both of which
function in conbination as |ocating menters as wel |l as manifol ds. Gasket
plate 52 includes a plurality of Sﬁgced apart |ocating protrusions 54,

shown in the for AMEIOSHI6E JaF BYAPPHS ALY Basd ihipagatained yithin chamber 10,
Protrusi ons are | ocated abqut sket plate, 52 to tch.the |ocation of a
mhmnm@ﬁ%ﬁ&%&%ﬁf&%O%m%ﬁ%ﬂﬁﬁﬁwm%%%ﬁgﬂ
heati ng nea y: S C i4t4h n
nanifo?ds 32ﬁgﬁ§eﬁgﬁﬁgﬁ%ﬁ gg%ﬁghE%FﬁﬁﬁgéﬁaEﬁ§g¥?ﬁg ﬁggﬁén%§HP%%H?§CQF%d and
secur ed accuhairiley battom Fda%raﬁna lamz_g{g fife warikpidatsuppotf merhs MedFirst

im

protrusions 54 and indentations 56. larly, the heating nmeans can be
renoved easigag flvd maeansr sltyodunes atmaspheregigi intoghamber 4@/ ast shasvy hyi de
surface of rjgid gasket. pLate 52 in conpipatio jth la housi ng 58

o v des. rorloW BEBnTas LFete Jasstelf o HguseS Loabiord S deceioh Fakp seal
used in kno .t n . h i nt
gasket s 50 diaf B I8 Tedls R is SRBRHREECho TR, 31 e ol LPRPANELT
shows first agast gb@%l@aﬂﬁrﬁﬁgé Q6biey EleaABEbWalb 2BPAY, tiRd iACIHRS §iceRieyTas!
bottom portion 14. That formis shown in nore detail in the perspective

vi ew of Fi guperatoanadcdss ponel ax tirectagasvilew, siowndyr Bo@ arates 38lindgglirenes 5

- 5 of Figure 4. First gas flow neans or diffuser 22 includes a
subst ant i al Ily iR pgugtainy geperallysasess eperatqraccess RArt davhoudsinsthesformsphned

to fit closegly within cha r tom,porti of [ cr a

snmal | gap G?Iéﬂeh.{’ﬁpécgﬁzf%gﬁ' oﬁ%{hﬁxgs ggc%ga(glg&#%dzlg ﬁg&ggg Céga‘la?ﬁéqgalﬁ n the
enbodi ment  SRoYMY B 151 d3rEE g%s v BOSRE M lbﬁstsgﬂ?@éllf@Ppﬁsﬁgediae@gf W ch is
secured with 14 May 2003 or a part of such"walls of "the chanber. A
plurality ofacogsrporys Adnddpheryhasapcors angoés slpliec ta operitigs @6 from
exanpl e through conduit 44, with a supply of atnobsphere gas such as argon

r epr esent ed asy atmesphare gas pEnifodd e to akhishsopenings i%natst campeded. nbnber
60, as showy.in Fjqures and iS a ga r.ous | r 66, conveniently in
one o m a6 Bt b e of pfaruding ErgurntpbRIR o HLoR fop ety s

di stributeds a J iHof fhSer | QU

i ncl udes a hZ|89 I&% g?rberﬁr?g?ﬁlug% ?%)%ﬁghg%gﬂ%egﬂ%?gg,azsv?hh?réﬁ g%?ifg)gggngd;% %23. One
formof flexnd @4gasneephe®d wishia shimbenelld npragimaiiedd Tef | tie detaibel
rol Il ed and bonded around the peripheral rim70 of diffuser 22 and over the
edges of gasopehinaon [fepositive catarasphgre gas sihewnwihilenn eopesatgr| canductyur e
5. In such form. .diffuser 22 is releasabl as _sealed within cha 1 and
oasi 1y T ooy ROhe S St e RS Ena e ShaR s o et RS SRt e
invention provides an atnosphere controlled workpi ece heating chamber with
a spaced apart MplyRIE Awallb 9WaRBA0GCATRITAADOM HBIFSH3KBUARIN Figure
contam nation of the atnosphere wthin the chanber from anbi ent atiosphere
such as air.1,lig1a pdéti ¢ winddws 86 tohllbhehéatwemtdsoifoimns heating ngass B8f suder and

heating neans which are readily renovable and easily and accurately
r epl aceabl e.aswhkighrtemmeratung guer@haiegeblasnp dederinteduced svarbenbss 1 t h

Bt her than THF BRYRJFATR ety SoNoF KEIecE o ShRTHYeS STk DY P Rpiece
perti nent. ardboti! Inddd6SA0d ddhRhaPubBUARE RRLLA JHARBRL GG BE | Ons

and nodificatrons w thout I'ng e of the appen ai ns.
14 May 2003 tBedtedl Flictrlcal povadriiosidhcihg ity 38 isgovwiddinate udaal magnehamber
whi ch includes an operator access port, a chanmber bottom portion spaced
apart from thehaascdwsugbralediyical eirthectians to mepowetoshwicd ciaguamkmiaticallynv t hi n
t he chanber, heating, neans to heat the, kpiece withjn the chanber, and an
access port GRECERERA %éoﬁge%%@-iﬁgpﬁeeﬁ%gwl Br ppROCANeHBAIN B thé
operat or acc ri. t {rect. a.curtain,;of eral | h h ccess
port to provai it et BiloRaie BT o A RREen 1o st 2P0 B afef

mai nt ai ned babo@i,ngpgﬁ)%pwéd f8nPodlirg At mapPaLed2 apart gas flow neans
conprising: a first gas flow nmeans to introduce the gas into the chanber

t hrough the chanber bottom portion; and the access port gas flow neans at
the operator access port is spaced apart fromthe first gas fl ow neans by
the side wall. 2. The chanber of claim1 in which the first gas fl ow neans
is a gas diffuser nenber disposed substantially across the chanber bottom
portion. 3. The chanmber of claim2 in which the gas diffuser menber: is
removably supported across the chanber bottom portion and is in contact

o " . a o, Y b1 N S



4. The chanber of claim3 in which the gas diffuser nmenber incl utiesap200s

to support the workpiece. 14 May 2003 9 5. The chanber of claim 1 which

i ncludes nultiple neans to support the workpiece conprising: a first

wor kpi ece support neans carried by the first gas flow nmeans to support the
wor kpi ece generally vertically within &he chanber; and a second workpi ece

support neans carried by a wall of the chanber to support the workpiece

generally horizoptally within the.chanber. 6. The.chapber of claim5 in
SR eh thy secondunahRebcgipnar frTasmeo ETah 2oy Sife oirs o1 ot
hori zont al | 7.7 k_,0f o i et he o I.Nn aps to
heat the V\DC?}EH? e i ?(ﬁ‘irﬁhcﬁﬂgl%é%hafr%gb% gih gg%el%ggghleg} Ffl]g%sr‘gr%m\aa 1y

carried by fisyedeld Afchhfibes hartdes pattich TM.NERYY gaetseﬂ[&vtrhé&m istcBgn¥étBd oW
i ncluding there across a heat resistant substantially transparent nenber

di sposed betwbess theughatonduip 44ntb thgas bautrer repoesentadvbyeatromavés fér om t he
heat |lanp to enter the chanber, wherein: the heat |anp includes a | anp
housi ng had*agrie Breemsay Ynaer pigesidtieng i ndentations therein; and the
transparent nmenber and the heat lanp carried by the wall of the chanber are

rel easably positjoned t 1 ndow t hr th | natjon of;:a pair
of spaced apart ‘%’grﬁ? So%%@%f?ré&%ﬁe%%@?gda%ﬁ%ﬁn% B’Y%}Prﬁ&i éfgkf‘%)&?ﬁthe
wal | of t heoph@nbeiv RpRite Rédlfgolhhii®erd wwa@rmeogfobq&w bededRagands
protruding fromthe vvaPI of the chanber on another side of the wndow, the
t r anspar entambiehe oxiizing aimsphere intd thetheabet fremmarindows, sty 36 irand  b)

a substantially rigid heat resistant gasket pl at e di sposed between the
t ranspar entthﬁéi/raé@namr\dh@er@r@blerarﬁf,t £ Recyrask selopatiareobaihegtisgmgansy fit

initially and/or when replacement of the heating means is required. Forms of
the present invention provide a seal to avoid such leakage and a combination
of such seal with accurate location of the heating means at window 36. One
such arrangement is shown in the fragmentary exploded sectional view of

Figure 3.

In the embodiment of Figure 3, the above described chamber 10
includes through wall 28 a window 36 across which is sealed a heat resistant
substantially transparent member 48, for example a sheet of quartz material.
As used herein, the term "transparent” in respect to such a member as 48
means transparent to heat rays such as would emanate from a heat lamp. To
provide a gas seal about member 48, a pair of heat resistant gaskets 50 and 51,
such as of a glass fiber material, are disposed on both sides of member 48 as
shown. Associated with window 36 and member 48 is a heating means 38, for
heating a workpiece within chamber 10 In Figure 3, such heating means is
shown in the form of a high temperature heat lamp, one type of which is a
2000 watt quartz halogen lamp combined with an elliptical mirror to focus

heat rays within chamber 10.

As was mentioned above, accurate location as well as rapid release and

relocation upon replacement of heating means 38 has presented a problem in



between the manifold menbers and carrying a plurality of spaced ey 20034
May 2003 10 | ocating protrusions di sposed about the gasket plate to match

| ocating indentations in the |anp housing. 8. The chanber of claim?7
wherein: the transparent nmenber is sealed at the window with a gas seal
which is a conbination of: a) a first heat resistant gasket about the

w ndow between the wall and the transparent nenber; and b) b) a second heat

oot R B R R DR et SRR,

: eas11y releasable locating combmat1on for heating means 38 in respect to
window 36 and the wall, for example wall 28, through which the window
penetrates. Such a combination is shown in Figure 3 as a substantially rigid
heat resistant gasket plate 52, such as of a stainless steel, secured with wall 28.
Gasket plate 52 is sized to fit between protruding atmosphere gas manifold 34
and protruding cooling fluid manifold 42, both of which function in
combination as locating members as well as manifolds. Gasket plate 52
includes a plurality of spaced apart locating protrusions 54, shown in the
form of protruding pins carried by gasket plate 52. Protrusions 54 are located
about gasket plate 52 to match the location of a pattern of locating
indentations 56 in lamp housing 58 which carries heating means 38. With
gasket plate 52 secured with wall 28 between manifolds 34 and 42, such as by
bolting, a heating means can be located and secured accurately at window 36
through the combination of matched protrusions 54 and indentations 56.
Similarly, the heating means can be removed easily and accurately replaced.
In addition, the relatively wide surface of rigid gasket plate 52 in combination
with lamp housing 58 provides more locating surface area than does a smaller
edge of a lamp seal used in known apparatus. Also, transparent member 48
and heat resistant gaskets 50 and 51 are sized to fit between manifolds 34 and
42,

Figure 2 shows first gas flow means 22 to be removably supported
across chamber bottom portion 14. That form is shown in more detail in the
perspective view of Figure 4 and in the sectional view of Figure 5 taken along
lines 5 - 5 of Figure 4. First gas flow means or diffuser 22 includes a
substantially rigid support member 60, such as of stainless steel, shaped to fit
closely within chamber bottom portion 14 of chamber 10 across a small gap 63
with the chamber walls such as 20, 28 and 32, Figure 2. In the embodiment
shown in Figure 2, diffuser 22 is supported by shelf 62 which 1s secured with
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is"a gas porous layer 66, conveniently in one form as a wire mesh layer or
screen, to enable gas flow 23 to be distributed into chamber 10. Removable
diffuser 22 in Figures 4 and 5 includes a high temperature flexible gas seal 68,
which bridges gap 63. One form of flexible gas seal 68 is a silicone
impregnated Teflon material rolled and bonded around the peripheral rim 70
of diffuser 22 and over the edges of gas porous layer or screen 66, as shown in
more detail in Figure 5. In such form, diffuser 22 is releasably gas sealed
within chamber 1 and easily removable therefrom for replacement, as

required.

The present invention provides an atmosphere controlled workpiece
heating chamber with a spaced apart multiple gas flow means combination
which avoids contamination of the atmosphere within the chamber from
ambient atmosphere such as air. In addition, forms of the invention include a
gas diffuser and heating means which are readily removable and easily and
accurately replaceable. The present invention has been described in
connection with specific examples and embodiments which are intended to be
typical of rather than in any way limiting on its scope. Those skilled in the
pertinent arts will understand that the invention is capable of variations and

modifications without departing from the scope of the appended claims.
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1. An atmosphere controlled workpiece heating chamber which includes an operator

access port, a chamber bottom portion spaced apart from the access port by a side wall,
means to hold a workpiece within the chamber, heating means to heat the workpiece
within the chamber, and an access port gas flow means to introduce gas into the
chamber at the operator access port to direct a curtain of gas generally across the access

port to provide a chamber atmosphere, wherein the chamber atmosphere is maintained

by a combination of distinct, spaced apart gas flow means comprising:

a first gas flow means to introduce the gas into the chamber through the chamber

bottom portion; and

the access port gas flow means at the operator access port is spaced apart from

the first gas flow means by the side wall.

2. The chamber of claim 1 in which the first gas flow means is a gas diffuser member

disposed substantially across the chamber bottom portion.

3. The chamber of claim 2 in which the gas diffuser member:

is removably supported across the chamber bottom portion and is in contact with

walls of the bottom portion at a peripheral rim of the diffuser member; and

the peripheral rim carries a flexible gas seal about the peripheral rim for registry

with walls of the bottom portion to provide a gas seal there between.

4, The chamber of claim 3 in which the gas diffuser member includes means to

support the workpiece.
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chamber of claim 1 which lncludes multi Ie means to support the work iece
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a first workpiece support means carried by the first gas flow means to support the

workpiece generally vertically within the chamber; and
a second workpiece support means carried by a wall of the chamber to support

the workpiece generally horizontally within the chamber.

6. The chamber of claim 5 in which the second workpiece support means is rotatable

generally about a horizontal axis.

7. The chamber of claim 1 in which the heating means to heat the workpiece within
the chamber is a focused heat lamp removably carried by a wall of the chamber at a
window there through, the window including there across a heat resistant substantially
transparent member disposed between the heat lamp and the chamber to allow heat
waves from the heat lamp to enter the chamber, wherein:

the heat lamp includes a lamp housing having a plurality of locating indentations

therein; and

the transparent member and the heat lamp carried by the wall of the chamber are

releasably positioned at the window through the combination of:

a) a pair of spaced apart manifold members, one carried by and protruding from
the wall of the chamber on one side of the window and one carried by and
protruding from the wall of the chamber on another side of the window, the
transparent member being sized to fit between the manifold members; and

b) a substantially rigid heat resistant gasket plate disposed between the
transparent member and the heat lamp, the gasket plate being sized to fit

between the manifold members and carrying a plurality of spaced apart
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combination of:
a) a first heat resistant gasket about the window between the wall and the
transparent member; and
b) b) a second heat resistant gasket about the transparent member between the

transparent member and the gasket plate.



