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sever al utilized in presently available automatic refill systems,
rely on relatively large fluid volumes to intrinsidally
20 compensate for deviations in fluid level which can negatively
effect the resulting vapor concentration. Since vapor
sources in the fiber optics and semiconductor industries are
often hazardous fluids, there has been an increasing focus on
. the occupational safety and health concerns resulting from
25 use of such fluids. This has resulted in reducing the
maximum allowable volumes of many of these fluids within the
work place. It is therefore desirable to reduce the required
fluid volume at the point of vapor'generation without
- compromising vapor concentration control. :
30 Typically a bubbler container 1s comprlsed of a 51ngle
vessel which holds an expendable volume of vaporizable fluid.
A carrier gas such as hydrogen, helium or nitrogen is
. introduced at the lower level of a fluid column, travels up
through, and exits the fluid surface into a head space. As
35 the carrier gas passes through the fluid column it becomes
entrained with vapor which results in a corresponding
reduction of the fluid volume. This reduction of the fluid




reasons. For exanple, the vaporization efficiency and overall vapor
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PCT/U598/O%%%%acing the bubbler ampule once the volume of fluid reaches
a predetermined minimum acceptable level. Other manual
20 methods rely on an euxiliafy supply of fluid to replenish the
bubbler during intermittent periods of non-use. Although
such methods can result in reducing many of the concerns
associated with prior art expendable bubblers, such as
reducingithe risk of contamination during ampule replacement
25 or any necessary fluid replenishment, these systems typically
remain idle until an interruption in vapor extraction
provides a refill opportunity. With many of the advanced
processes running for long periods of time before a refill
' opportunity is presented, the fluid level may descend
'30 considerably resulting in léss than optimum vapor delivery -
“efficiency. Although there are techniques which can be
employed to compensate for the influences of a constantly
descending fluld volume, such as intermittent refill in
between process runs, such technlques can be complex and
35 costly. In'any”event; such techniques do not satisfy the
level of control achieved by the nresent invention.




In addition to manual replenishnment of fluid, autonatic bubbl er refil
systens are ailable However, such systens typically e fl oat
coupl ed el e‘c’:‘{[ﬂro "¢ °devi ces, such:as level controllers, to cof ngéfwglﬂ%’sz
repl eni shnment of 5 fluid in the bubbler. Such devices are prone to failure

- and are general Inh td@ i®Edn thﬂ|wpléﬁ£b&ﬂéﬁm bﬂ thaiayshafomatiey
types of f noni torin f the

| | h
contents, ﬁ%’%rlee%v %eaéj?gf Bﬁr)gso%%‘% a%'ze g%%% e%? b@% 16 HOV\gngvth es of .
such- devi c systaEmsh &yl arokty wmmlqmeflmErcmpleddemchronmy deviikesf,| ui ds

b fl ;
ol noai nod SRR e e ST S EontholCing PRELENIBRRERCIRE |
present Bnfdndidin £he bpkkier o YRR devieesAre PreRe; kol Gabéﬂb’leeland

reservoi r ey@ gansRablye e rmsseélémheﬁfmfé BeGRANiSh fhukfel NtO
itself to nai q__tal n %%{earl constgél%&]u veI while it bubbl es, va or to
a process. R 1 %Y? c?e%ﬁ°¥ﬂcﬁﬁFﬂga§uBBi}

fluid to th.eamtaidlar rion itrexviand @b etlie | combenits | ; omdeébbstahbe peedaeéor

el ectronic al et g¢ ev, S rth of,_.th

i nvention |§‘I;’to preglv d‘l aog}rree&ins o#&%?%%ht#tggl eS’/""'rcé um%’b ?ﬁgfg% ﬁa\g?o?ﬁrre
at the B3O wosElY25 prane tererrar orand twibth mamyrofi thegf vapds belng
concent r at iqRuaRINIE)| refiddiit RIBOLIOE d60r BEESLRInbOVERbpER1 S ThRed
prevent or reduce wear effects or particle generation fromTrictlion by the
use of nmagRPR digitadqnedy A further object of the inventionis to
provide an optimum mechani smfor controlling the tenperature of the inner
bubbl er fluid by directing makes Rear er wal |l s of the inner
bubbl er vessel where thernal EYeEEy gr—extracted, as required,
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system capable of metering an external supply of £luid into
itself to maintain a nearly constant liquid level while it
bubbles vapor to a process.

20 Another object is to restrict an incoming supply of
fluid to the bubbler to prevent overfill conditions without
the need for electronic or optical level detection devices.

A further object of the invention is to provide a means
of dramatically reducing the fluid volume at the point of

25 vapor generation without_cdmpromising vapor concentration
control.

Another object of the present invention is to prevent or
reduce wear effects or particle generation from friction by
" the use of magnetic forces. . ' . _ .

30 A further object of the 1nventlon is to provide an
optimum mechanism for controlling the temperature of the
inner bubbler fluid by directing makeﬁp fluid along the outer
walls of the inner bubbler vessel where thermal energy can be

~added or extracted, as required, prior to introducing this

'35 fluid into the inner vessel, thereby reducing potential for
-thermal cycling as makeup fluid mixes with inner bubbler

" fluid.
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associ at ed ¥ nger ‘vapor I nes runnin er to the
poi nt of prozlsee reguired to support the continuous delivery of vapor

20 is most notably due to its intrinsic control of makeup fluid
in direct response to small changes in fluid within the
bubbler. In a preferred form, the invention may also include
‘one or more of the following: the use of adjustable magnetic
fields to compensate for fluids of different specific

25 gravities, the use of magnetic fields to reduce the
possibility of particulate contamination otherwise resulting
from surface abrasion at the contact_points of moving parts
within the bubbler, the use of thermoelectric converters to -

" control the temperafure of the bubbler fluid, a reduction in
' 30 the overall bubbler size and temperature control type, and
the ability to integrate the device much closer to the
process site. The latter features not only reduce the final
" cost of the bubbler, and its integration into process .
equipment, but also further reduces the degrading influence -

35 of ambient temperature effects associated with longer vapor
delivery lines running from a bubbler to the point of
process. o ' '
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present ‘invention is also particularly advantageous in applicati ons where a
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systemequal to the total volume of makeup fluid required by the @Iurality
of bubbl er sTatenegBAVRISNT {0 thee SXKHT3 iTAFe Q1 VaRAT nERIBp-Re ui d
when it is pabbleky 3Fhdel icreateg wpoptinum Bodditiom| foe thevibumke of
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' 20 rate of consumption at any one or more points actively
delivering vapor. This feature is in contrast to manual
vapor delivery systems in which fluids are replenished during
periods of time when vapor is not being delivered from the
bubbler. In prior art automatic refill systems, the
25 supporting volume flow rate demand is a function of how often
a makeup opportunity is presented and the volume of fluid
necessary to refill any probable number of supported bubblers
at any period in time. In both cases, the distribution
- system must be sized for the ﬁaximum voiume'makeup flow rate
30 of the-plurality.of_bubblers;supﬁorted by the system. This
method results in plaéing a voiume flow fate'demand on the
- .refill system equal to the total volume of makeup fluid
required by the pluraiity of bubblers. In contrast,'the
present invention calls for makeup fluid when it is actively
35 delivering vapor, the maximum volume flow rate of the refill
system is a function of the total flow rate consumption of
liquid times the number of bubblers in an active vapor .
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delivery state. Thus, there is a si gnl ficant benefit on both the initial
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drawi ngs i n whi ‘i Ke Teference numerals re er to arts, t hroughout
the sever alcontaiherriapfentily simpacuerdangs r"é’t"rl'brf-*&&pﬁ”é‘ﬁ% ahP¥eREEPRy of
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fluid prgsent within the inner float vessel 6. As the 35 carrier gas

]'Elrzj:/gl zulrjfazzgr?ﬁ?h theLfI ui d it becomes enit!‘rqalplr{ggERREg ﬁﬁgglixm%tss t he

The following description is of the best presently
contemplated modes of carrying out the invention. This
description is not to be taken in a limiting sense but is

20 made merely for .the purpose of describing the principles of.
the invention. '

The description herein presented refers to the

' accompanying drawings in which like reference numerals refer
to like parts throughout the several views. Figure 1 is an
25 illustration depictihg an assembly of elements comprising the
bubbler. During operation, the bubbler assembly operates as
a float coupled metering device which supports the generation
of vapor from a vaporizable fluid contained within the float
" vessel. Among the majér'elements'depicted in FIG. 1 are the

30 primary containment vessel 5 and the inner bubbler float
vessel 6. A carrier gas, supplied and controlled externally,
connects to port 2 through fitting 24, travels through the
conduit 8 and exits into the lower level of the vaporizable
fluid present within the inner float vessel 6. As the

35 carrier gas travels up through the fluid it becomes entrained
with vapor, exits the fluid surface into the head space 20
and exits discharge port 3 through fitting 25. As a result
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and exits discharge port 3 through fitting 25. As a result -6-
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i nner floapx¥esnghi19 s Yagf |sWu§!'den a&ﬁxéaﬂéa iﬁﬁlt 3 raagheste
cascades into the |nner | oat vessel thro%%%%holes . The |ntrod€g n of
38 e

mekeup flufd-inf8 tHe FﬁH&PPfF&&Bdbéﬁxa dudddin th
and neteri egahbprl@zt of2butesceedsell G apﬂﬁitﬂﬁhéﬁﬂﬁﬂdﬂtrweésertsng t he

oat "vesoophELByeR EoEragh ebheen S detbelledd Wb JARRERPE ' 1000,
of the 1$ushovpl aneFIGhi & andr FIG. erzer dnd oagriers ¥urane anedsedeby at ent
heat of Va??gtlﬁ&boﬂsf ‘ih Ela%h?’gff (f%‘%if“%cﬁ‘f@l%r Y r@‘%ﬁ%ﬁé‘%ho”

rate of fl ul g uni t tenperature Wt
be contr ol PEdtRRJCHERKL 8P§&el§y53t aﬂ'@&rﬁ%%tmf@r HaIe83el 6 is

t enper at UrEnﬁQéhéth@dﬂh@%lZEd PyChenas fihal Sid1edwMldgretorpoagation as

part nunbeascends 1n100%%e fiux fields of magnets 14. At a point when

20 the repelling force exceeds the buoyant 1lift of the inner
float vessel 6, makeup fluid in the outer vessel S reaches
and cascades into the inner float vessel 6 through holes 9.
The introduction of makeup fluid into the inner float vessel
6 increases its weight causing it and metering tip 10 to

25 descend into aperture 10a restricting the makeup flow rate.

During operation, the extraction of fluid from the inner

float vessel 6 by means of evaporation results in lowering
the energy level of the fluid volume. . This thermal energy

- loss is a functlon of the latent heat of vaporlzatlon for the

30 fluid being evaporated and the extractlon rate of fluid per
unit time. The fluid temperature within the bubbler may be
controlled and monltored by standard industrial
thermoelectric temperature control modules 27, such:as that
sold by Melcor Corporation'as.part number CPl.b-127-051-2 and

35 a thermal well 7 filled with oil and incorporating a
temperature sensing thermocouple, such as that sold by
Simpson as Type 21244, Sensor.Type RTD. The thermoelectric
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35 a thermal well 7 filled with oil and incorporatihg a tenperature sensi ng
t her nocoupl e, such as that sold by Sinpson as Type 21244 Sensor Type RTD:
The ther moeWera8/38478- 7- WD 98/ 138478 ' PCT/US98/02382

PCT/ US98/ 02382 tenperature control nodul e power |eads 29 and tenperature

probe sensiiedSaiedeLILERLALE BalPa"oRle S100AE do! QHHSLERBLAAGI C° 1O

‘a progranmmm erature contro um num pl at es
26 fastenmxthbQFEeES@Rtbﬁaéﬁ faintegratecby meanscofcstandasdease t he

thermal eXchoduerr fAE BRhUEEBe! BS ahgoaaﬁhﬂﬁame teiigerhense? Lot dllier

fluid volune in the outer_vessel nirer ci al g aval | abl e convection type
c

heat transf¥%s fFPRWDgINEIF. 53 thﬁ%@méﬁPﬂ ByakeBc4p §BF§6F391$H e placed
on the oug %xﬂ&ri@ﬁeﬁaDistbﬁ thar sutkeciesseloBVéhteease’ the itheraale t he

.th I h I ' h

Lo T X RRRE 8 FaFh hESREK, Ehn! LEeEERRTATHIE, EBRLESLaMA b U
dlcpated bythéief labd nvodame| indthe butevapesaeddSper Commercimdland t he
fluids |atgpl ef'&z? %oﬁ@g&é@%' Fﬁéoﬂeatrhtrﬁfx%ﬂéﬁe@%so‘iat hgulctgls vessel

6 is conpensat repe orces o osin f| s of the
i nner vessefh Qﬁ%CSQ%S Elﬁﬂé FﬁEPSHPEF°Fes§€F Pﬂﬂseﬁaﬁﬁe €2 o use

:he I nVeﬁ'@é‘cé? éﬁteﬁdedhéﬁx(rjtbé%dbtk%éedofwbbtezaﬁ220tdl fiheft@atsd Furjefl .
ypes, conpensat i ui ar eristics,.s s_specific grayi an
viscosity |€h35%% ?¥§ﬁ%ﬂgﬁyr§ FtFﬁglFﬁ8“8¥sPﬁngﬁebEFREEHaFHE o%ﬁdﬁ se
ri ng nagnetud®t andrhései ehementssaredincorpgnatedlsoThes tadprovidie s

acconpl i Shn%jmo‘?'%{:hé U%ﬂéfﬂa?.hgﬁgﬂ nggésﬁkcfmggﬁt gathgpafnbﬁﬂtzgfl%l\m.d: kd S

t hr eaded i ase o0 r vesse an othérw se dry

i nner vessdpe eevep@;aaﬁﬁﬂcaeryuami;pémgdapds!:habﬂélﬂt § flaFIe}ﬂts@@taéTd of

posi tiong g $hhdri P& PYHEr vessel metering aperture 10a. This results in

reducing the nmetered_influx of a nakeuEBfIU|d entﬁrhnggthe out er .30 vessel
0

to a point |ess TRANAFReWPIABS Of cERPHEBNEY A ¥EFSE; t EOTRENTS
|ntroduct|qmyothe tépéliingasortas| afi thevappesingcdipddst ed whichiinmdre

supply stre@g& t&fsélﬂégnet 11 and the outer vessel ring magnet 12.
Because the invention is intended to be utilized with many
20 different fluid types, compensating for fluid characteristics
such as specific gravity and viscosity is accomplished by
setting the distance between the outer vessel ring magnet 12
and the inner vessel disc magnet 11. This adjustment is-
accomplished by turning the outer vessel magnet backup ring
25 13 which.is-threaded into the base of the outer vessel 5. 1In
function, an otherwise dry inner vessel 6 is dynamically
suspended just above its fully seated position within the
outer vessel meterlng aperture 10a. This results in reducing
" the metered influx of a makeup fluid entering the outer
30 vessel to a p01nt less than the lowest possible evaporation .
rate during the introduction of a carrier gas. Isolation
valves incorporated"within the supply stream of the fluid -
' makeup, carrier gas inlet, and vapor delivery lines work: as a
group and are either open or closed as a group thereby
35 totally 1solat1ng the invention when vapor is not needed.
Optlmum functlonallty ‘of . the preferred embodiments are
dependent upon the strength of the magnetic fields. For this
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nakeup,,carrler gas inlet, and vapor delivery |ines'work as a group and are

ei ther - open’'yH o g¢d as a group thereby 35 totaIIy i solatin tion
when vapor is n%,%ﬂneeded Optimum functionality of the pref e?‘F‘Téf!G“MQ

enbodi nents are dependent ugon the strength of t-he magnetic fields. For
this -8- regson; Jgape earth magnets such as the type sold by Master

PCT/ US98/ 0288gne €68, Thal cagabhilafifRctobalthaze Prarfetieddd it
Magneti cs, as, Sana are referred to _satisfy the varlous

shapes noteﬁhisvﬁﬁbﬂg?sskipeTZnokﬁd afd T@n egsc ddee 12he 14 AN AP s
i nt ended t cBéoavse -thei isvehktiionuis Snhenderdt &oi handle fAlecidncthat must

f [y, f t|o the fluid
P he o e ' 68ReBhRUBI Bl EL RS BRY) LR PRI S30H Bk SRS IAe, T 1)
same nater|%$s%%t%h§tf69mtﬂerﬁﬁﬁeioanbeﬁvﬁén shepifduide ol $hern@gretic

depi cts a GhaE&AHR} | faghbdst 1at aﬁa Qts hheuiap% %Qusii;n%&ﬁédsf&a SH$ 1B

Representative are, the reservoir fluid | evel 30, rnner bubbl er vessel
fluid | evel S¥1e %et%?&a r p8r that PE FHFréBH@EdaPﬁreﬁﬁﬁrb e vesgels.
into and traveISFnG tmradghctbealdmagruﬁﬁiehcbuhhhetrEEWdh(aﬁﬂﬁhéﬁﬁhpor

th av st a This_action_15 reduces_t

angLﬁ{no f?%ﬁ%g gﬁE§Pfh| PHSSFR%EFIBﬁbBFgr s & &sqgvoﬁﬁaﬁ%ﬂihtlng
| oss of flulﬁvﬂlthﬁn @h@ inner bubbler vessel 6luid flewed i3t,cameted to
vapor, reduggsrids %QE ais"‘@hﬁ?&dﬁ@é&' i:h?gubﬁ @Bnll4kesse é)ﬂ.@’q}ﬁ?{‘yan& he

total dry nmass of the |inner vessel in 20 conjunction’wt rred
i ni num vol tFRvets  vRi BhrAveR ﬁhFeé{}P?rl Heﬁsﬁﬂrl Plibbd gire f 1axigt é’%‘%&?—l‘r%pect

a g[the] pOSIﬂlrn]@fieiﬁzfx &ﬂ@l irtet edfm{aler'tétaam:b:c ] irEpéBdfs}ta%ef Lumlrgila%ﬁlt do?lpe&turte
err t apsol ute i so | makeu ui eing introduced into
t he rese*éiﬁ?g#geio ?n?@ﬂﬂ@g ? f?ﬂégfﬁpp§a2§ege¥F Ba%y YET nf | ux
rate of nakewipbléni vesselasd.beThe tasulltimgt 1psssblfl ilhmqluiwitﬂnn/atmﬁ
conver si on iﬁﬁé&‘%&%ﬁlé?yvag%gﬁlGStﬁgeﬁ9§ﬁ EaEb Qer d @% t the
econe e

reservoir cannot over en ent i‘on of the
fluid rrakeLﬁﬁ%*m%eltﬁrea‘gﬁlpuergntaﬁesu%lam rneangaecseammre t hr ough

port 2 is imebysiesy; tBeSE8BalnNdt{Gnads of the inner vessel 6 in
20 conjunction with a preferred minimum volume of fluid therein
result in a fully seated state with respect to the position
of the metering stem tipilo and the fluid makeup aperture
10a. Although absolute isolation of makeup fluid being
introduced into the reservoir is not intended, in the fully
25 seated state, the influx rate of makeup fluid is far below
the lowest possible ligquid to vapor conversion rate under any
normal state of operation. To insure that the reservoir
cannot become overfilled with fluid, independent isolation of
- the fluid makeup source through port 1 and the carrier gas
30 source through port 2 is included. As seen in FIG. 3,
representative industrial standard valves, such as that sold
by Nupro-Swagelok, Co. aslpart numbef S§-BNV51-C are used for
positive isolation of the inlet ports 1 and 2, and outlet
port 3. In the preferred_émbodiments, all three valves, 34,
35 35, and 36, are of the normally closed automatic type. As
represented in FIG. 3, control signals to each of the valves
would originate from a control system 33. This control
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representative industrial standard val ves, such as.“that sold by
.Nup-r0'—'vaa1ge#)ﬂ%<85_{,('8‘5")7 as part number SS- BNV51- Care used for positive °

i sol ation of 3 EST8 of ports 1 and 2, and outlet port 3. |n PREYNPUIBEF ed
enmbodi ments, all three valves, 34, 35 35, and 36, are of the normally

cl osed aut cswstemtweldAsos'eplekehyeueupaftCofStheoowﬁhlm gaabasbo each of

05y 3aa7s | Heone 1SR PRAECHR BEnEASLL tho UL b gy Lo (B8HEREpEY . o

woul d nost SYBRIKE Hehgavaper depositien| appbieatiant omation platform

controlling all Iﬁlegmy]_@%e NSSEESSHE e
appl i ca’;m#)g} [ t. shouléjl]t de st ooda?%g?ﬁﬁgﬂ%%b%ﬂlsﬁaégﬁgﬁ gsgragbkgsgd

herein %F?]r’f g% TRtR RFin¢iplesof thei inventiendipreferred |
f orms. Ntan;sem&ed:apre)tsrredidfdsrms mhylah@diﬁﬂéaﬁﬁdnspf afQitsensbangude

thereto wit 0 nd, ,SCo ention as set
forth in the # E% | a%%s&‘iﬁe_[‘s% 1&%3% %%rg&i iéﬁ"u%\héFpP’s' BF&i med
is: 1. A seﬂ#omeﬁl@ﬁmlme%em@mccpm ofii thai inventigenasaséy fopthadh | evel

of fluid irre vsRlwideedigd, fluid is used conprising: a prinary
contai nment vessel having a fluid inlet, 5 a float vessel disposed

within tife primary contai nnment vessel havi ng a nmetering nenber adjacent the
fluid inlet for controlling an incom ng supply of fluid, said float vessel
further having at |east one opening for the passage of fluid fromsaid
primary: contai nnent vessel into said float vessel to maintain a generally
constant 10 level of fluid in the float vessel. :

15

25

30
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2. The apparatus according to claim1 wherein said fetering nenber
conprises-‘a- Lon on one end pd—sai.d.float yessel for regiricting the
flow of fl u‘i‘gi)%h)égﬁgh.the fluid in|-BHIS SBEET. HAHREENHar at us acEST@§?Rjozg§?
claim1l further conprising at |easf one Rgpgagtp mountjed within the primry
cont ai nnent whatsds alailmed dg:a nav ' e-eemyidmgll MBI Nt @i NS concentric
suspensi on of thg_ fl ogt s\éeﬁs-ﬁnlet\@.r&i.% g.@%ﬂéi@ré'of%ﬂ ' n Oavessel'.~'4.
The apparatus according to clhaim Fher conprising @ T1T7StT. agnet
nounted to gkberrddy Fonsdlantndeyededhd Inighetn murassel £xor Yaldhry
contai nment eyg3delis tdled domphridithgsecond magnets having a nmagneti & field
and 25 separated by a-distanCe that” nay be adjusted to account for -

di ffering3f | ui d 8hRFiEasy, sontainment, yesgal hawing o rhHR triehim 1
furt helr corrﬁri si ag fa_oth@‘hélf ail%dyau Ralthiae e %fﬁi@ﬁf?@?&i%ﬁﬂf'&e
control nechanis eing in thermal co nicatjon with.sai i d. n
appar at us fXstsﬂjt BBIVI ' gaaﬁ‘%%ﬁ&'dﬂgné“% )?d(?faq’?rtﬁ le'fﬁjrﬁd]n‘bl PPieEsEoF o
gener at e vapontroljing mgx iXNcoming supplya qff ifiiarid ceaiad fbodt veessel

Lot LSSy Aot SR A 60, g Sipegd e naia

bubbl er fl oat vesse Jin the primary ment ves

met eri nglRefisenm grdfoPprdmaayacontaianent Vease) inko saldl HLOAF cvesselkt
vessel further having at | east one opening for the passage of fluid from
said primary contai nment vessel .into said bubbler float vessel, wherebhy the
buoyancy of the 8- bufteAPRAFAtUF aGqondinNg £ t@?%&ﬁ‘ﬁf%ﬁ’p‘bl?b& _

fl uit d. 7. ?meaaﬁahgt ufenit?)clmr g?n@tlarsem a]\cllzpmfjtmmm:]n IMPne eid nof ysaid .
TPt roduct | ofLoRty VeERRL: Bre mERAT Ansh o g ek O, Chadsh t8E

vessel witshEduide ipdietary contai nnent vessel having a netering tip adjacent
said inlet to control the introduction of fluid into said primary

contai nment vessel, said inner bubbler vessel further having at |east one.
port for repleni Shmenffi§f APPFEHYSH ARGF BNhdry DA™ hilg RS sel , 15 -

a conduit febmpilicAACiaty 12aR) Oy n@Rfdtd fdie nalitta ininy etovesnetito

d I f ' f. sali L Wh b
Phe. goner at PORPET S8R0l SR 42 B VRaRTE W AT (HIE o are BughE ™

20 vessel.

4. The apparatus according to claim 1 further
comprising a first float vessel magnet separated by a
distance from a second magnet having an opposing magnetic

25 field whereby the distance between said magnets may be
adjusted to account for differing fluid characteristics.

5.  The apparatus according to claim 1 further _
- comprising a temperature control mechanism for controlling
30 the temperature of said fluid, | |

6. An apparatus for controllihg an incoming supply of
fluid during a process to generate.vapbr comprising: |
a primary containment vessel having a flﬁid inlet,
35 . an outlet for the extraction of vapor, o
a bubbler float vessel within the primary containment
vessel having a meterihé mémber'disposed adjacent to the

-1 - | AR O AN A
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20 8. The apparatus accordin rther conprising a plurality of
magnets for mai ntaining: co mwiauﬂh on of the bubbler float vessel®
within the rwomgm&ont ai n " 9. A nethod ferr/Us9s/ 02382
replenishing fluid in a reserv0|r used to generate vapor conprising the

f: YRR ' d
Tevel, () PARIBatRERS " opdfl buBBlar s Aty Yesen surtritn B TR | s
30 bubbl er lesstl pnecppgpingaitiongtheppassade p@dﬁdmng.mMQmeﬁnﬂd(yrinanxl|n
the inner bEQﬁ&ginﬁﬁﬁie'ves%@l ﬁ?ﬁ%’oeghih' @ﬂbtb*i‘“en:J atOfv dedd ﬂﬂér{}éﬁ%“ L y

bubbl er vesse al I'ow n ILnner__bubbl er vess oat int
contalnnentb99¥§§FY 9f IEE bubbler £leat)yessed MEﬁﬂﬁﬁlﬁhﬁ;%PQﬂﬂkﬁ%le
const ant begﬁpr§ beUirdudi@thi n an appar at us in which fluid is depleted
during operation of a process conprising the steps of: (a) filling an outer
vessel wth fluid froma supply source through a fluid inlet, (b) situating

a netering menbe?.of an hpparamass@brwgehbmaxamg'Gummr\uampﬁismmbadjecent
to said fluid 'nsegﬁi&@} o9 nidhi vagerelveai,%p?w O Hdididd ¥R d

outer vessel throu 0 [feast one € | nner vess

net ering rreﬁnérhemngcaéntm}erte§pru @ine tlmtrpldmtépnf lofi lwid thhat er
vessel , ﬁg)pggﬁggynhagtaanggaklQ%Fggu whi ch uses flu;dfrrog1the hnner
vessel, (e) naintaining . a ra const an 0 uid in the inner
Vessel by T epl enpBNARGSF BLELAT: MESRATe M Lhise e G iotAT o AR by
decreasi ng vassél hastingch meteflrinke tipuiadjkcentt Fadd)inlet |tn$ eﬁoxﬂsrdhe
1 t
e eSS Ch R RIRRATRES oRUBEAR T 1) URY AriSily R | Ll on

bet ween two "V OerrI Sin vesse
i nner chanb¥essed,i sadd wml bybblerewesisedi furdiherc haviicrg at figast ioneer

vessel magnghydi $8PSPApdkbniBEmeRt @F FAudd PRem LEeS Pr il P Bt Pifndrt at
| east one first outer vessel magnet having an opposi ng magnetic field,
vessel,
- a conduit for introducing a carrier gas to the inner
bubbler vessel to generate vapor, and
a vapor outlet for the extraction of said vapor whereby
20 the generation of vapor reduces the fluid within the inner

bubbler vessel.

8. The apparatus according to claim 7 further -
comprising a plurality of magnets for maintaining concentric
25 suspension of the bubbler float vessel within the primary.
containment vessel.

9, 'A'method'for'replénishing fluid in a reservoir used
" to generate vapor, comprlslng the steps of: _
30 (a) £illing an inner- bubbler vessel with fluid to
a predetermined 1level, - _
(b) introducing a carrier gas below a surface of
the fluid in the inner bubbler vessel,
' {(¢) generating vapor,
35 (@) reducing the level of fluid in the inner
bubbler vessel,

\-'
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25 | a secon n opp05|te end of
said first i.nner vessﬂ"lllumnﬂﬁﬂﬂfullw yéH E’%ﬁd BgEN ter vessel magnets
positioned-WO9BMBNi ty t dnd"ha¥iny o RE fi el @CTUSISOA382
‘second inner vessel magnet wher eby 30 opposing magnetic fields of said '

i nner and outer magne{ arxeagfgﬂrxf’é’ﬁfn OtHB' i‘&@é?o 9”%?8&%&%%‘&6@&'} of

sai d i nner vessel . atus accord

di st ance bé’t‘-\k?@ﬁ%éﬁfﬁ## sl?Yl%%‘PW#é%s’éhe r’rh@h@é‘ hukbigrdvessed &ot £lopdssel

nmagnet nay ke vl liﬁtﬁqg&p SEneELimreset Gedoe1 i fferent weights of fluids to
be contained within said vessels. -13- 13. The apparatus according to

claim12 wherein said first outer vessel magnet is a ring nagnet. 14. The
appar at us accor diong tmm:éﬂwd Ifomhma thtainingfargenepratlyvesnstamtgievels a

Mner vesedit Ry Y EBEE, M CEERANE T YRR THLRAY P RS TTY o
second out @unmapmmqu a Jprogess ucomprnhdinggthepstepss ofanpri si ng:
a primary containnment a/)essﬂ_ ?%ao\ft{éi[-dvhﬁééi  with! glqlaog%gﬂ amaterl ng

menber adj acent_ t he f urd in 0 contr e 15 anount of fluid entering
the pri mar FPURRHYaiSAHFRe @%%@thaaff%‘&%dvé%%ﬁtrf romwhich fluid i s used

fll Sp?seciow thin th}g pﬂ?)ﬁ”é’lﬂﬂ&ﬁhdﬁ@%eﬁ@ﬁﬁﬂ? , m&bérf ldaﬂahnvﬁﬁﬁeﬂr Reseq az
eas one 0O ni.n (0]§ e assage e e sai ai nnen
veasel “nng SAERY da¥a |k VERe D] and a0 1RGNE B0 T S AR F LIREY BRSO
sel f-metering vessel {x) trﬁillhwasmmumheflueslseh vhthf fdntdvEreom said
affects the éif éﬁﬁﬁ%ﬁ#”ﬁoa She '8 ggiﬂ aif gnaeinnhal! ¥resse1

const ant Iev of vesse operation of
appar at us. anEila S(ﬁ,ﬂt%d%?‘f@?l%lmﬁ%bﬁ n@uﬁfg‘ém‘éh’yr§§h§ﬂ-§ﬁﬁ Itbﬁelflélw Plfw d

within as ﬁlﬁm)qrﬁdja;ﬁ@%@lge@nvggg@]: vessel, an inner vessel wthin said
outer vessel and a ne n nber adj acent to a fluid inlet npri sing the
steps of: (a) filli ng{‘f og%‘f?%?m*/%%s Ipﬁ??ﬂs?l‘(ﬁpae}f‘rﬁﬁfi&c?ﬁpg% rege
t hrough a fdfuifduirl eitn ﬁﬂe inner vesselp) netering the amount of fluid

entering the outer ve al#%f?éﬂﬁl eﬁ%ﬂge@g‘%# T‘iﬁl f%l 'tﬂ% iﬁh@r’ nner

vessel vmthflwdfro er ves rou eas One “openi ng
the inner vesssl Jfnae ﬁmcpmlerver@s%nbmdmseascng the riegwr@ptﬂlom @f

into thegoWnd MRSE!flow through the inlet as the inner vessel becomes
more buoyant.

11. An apparatus for reducing friction between two
vessels comprising:
25 an outer vessel having an inner chamber,

an inner vessel disposed within said chamber[

a first inner vessel magnet disposed at one end of
said inner vessel and proximate to at least one first outer

" vessel magnet having an opposing magnetic field,
30 . a second inner vessel magnet disposéd at an
opposite end of said first inner vessel magnet,

a plurality of second outer vessel magnets
positioned in proximity to and having opposing magnetic
fields to said second inner vessel magnet whereby opposing

35 magnetic fields of said inner and outer magnets are employed
to maintain concentric suspension of said inner vessel.
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(d) perform ng an applicati id fromtthe inner vessel, -14-
'NY2 -.944629.1 (e) nmaint H'mmﬂgl EWIH' y constant |level of. fluidin-
the i hner vaweetasays repl eni shi ng sal Ienek vessel with flui @dnmmmz
outer vessel by decreaS| ng the restriction of the fluid flow through the
inlet as the inn el beco serreb 5.18. The nethod of claim
17 furt her corrprﬁéi ?‘ﬁe ﬁlﬁqg[tl“ngllaéﬁbé‘ﬂat‘&%e"%fnt%e f1uid
i'n the i nnedlseaneb betwbbacSaaddéams&d innerd vissse)i magoredi tamh saidin the

apparat us. oﬁggr’*‘g’a@%@l% gnacghégt o & hs%%@o@os'd&x dé %&9 the

t enper ature o n the ween the 1 nner ves

out er vesseﬂlfférentséfleﬂ-ghﬁﬁepifn§lﬂé§érm pef Gontaiimes mtgn:p g%ihb,dal |y
const ant keygksgfigl5 flui-d in a vessel fromwhich fluid is used conprising:
a primary contai nment vessel having a fluid inlet, a float vessel disposed
within the primary containnent vessel, said float vessel having at |east
one oloeni ng for u.]l:'ae pa'heagppafr:aths: acoording d:oprdmw ﬁommﬁnb eﬁimdrﬁmid .
vesse into : r|ng nmenber adj acent the
fluid inl et %ghom e)s(’%%%gﬁlvgggg' ?‘hg a%o&'rr#'g | % in the float vessel ,
said netering nenber constructed and positioned so as to allow a vol urre of

fluid i ”5.8 the ppiyar %h%%?ﬁ'a?‘i%ﬁ% ‘é%%%‘i-'dl‘hgf RS RARGNY 3t QrHdfe MP!
fluid use durlng operatio t he appardatus to nmalintain a genera y
constant | e¥dFsEf iphgrd vessede mpEpet Jesgelisk) magnetappar at us according to

claim 20 further corrprl sing a ther mal devi ce nounted outside the primary
cont ai nnent vessg% & in ther communi.cat i n vmth 3Q.sai,d fluid to
at

control the tenpe ® onPﬁg i 3CERTERR | (S’atc 2 wheredn sa%’d%\r atus
accordi ng t secbadmiBferuveseelc magnes ig ae&ﬂma)mmm filwex stiid e

of said fkupg isgihhﬁﬂlk‘aitit‘{re%%egecﬁﬁd' Liter vessel magnets.
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