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Thle Lnvenklon rslates To s nethod and eppanatis
far seontrolling the tempersturs of shambera in which an
exothermde rasotion iz taklng plapne,

Acoarding to the prosent invention the éemper&turﬂ
of the reactlon chamber is maintsined at the desired
polnt by cooling It by the evaporation of & Iiguid and
adjneting the temperature at wkich the ligquid bolls.
The 1iquia uasd for cooling f3 watarally a¢ chosen tlek
its bollling point corresponds approrimately to the
tompereture at which the reaction chamber 1s to he
waintatned: by varyiang the pressure umder which the

1iguid boils, the temperature can be adjusted within

fine llmits.

Lpparatoa in accordsnce with the Invention for

carrylng out thls methed of tampargture sontrel com-

' prisag a reactlion chambepr, 8 bolling chambey Iin therﬁal
f EDntac¥'ﬂ1th thﬂ reﬁctian chambor, memnns fnr heeting a
oo Hgudd to its huiling point snd intrﬂﬂueing it into

'i.thﬂ bailing chamber and a&justable means for sontroll=
{ing ‘the pressure in the bolling chamber, Proforably
| .means Are. provided for condenslng ths vapour pro;ﬂ:uuaq
“in the beiling chamber and-leading it beck 1nto the
Sotling charbez, 0 that a closed circult ia Formed.
:5f?f$§h;#_fagﬁufés of tha invention will sppear from the
| ':.ffpihowing ﬁﬁsqription.

Apparetus for carrying out the invention 43 shown

-'rh_thﬂ Becompanying drawing, which is of a somewhat
.ﬂi&grammatia character. In the apparsatus shown, ths
© reactlon chamber and tho béiling chambar are Tormed by

':' three sonxial tubes i, 2 end &, the space betwsen tubas
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;gf. 1 and 2 Torming the resction chamber and the space

z betwesn btubes £ oand 3 forwming the bolling chamber.
At their lowsw wrda tubes 2 znd 3 ero connscted
togethor and provided with an inish for the Liguid,
The upper e#ni of tubs £ 1s elosed, while the upper
and of tube & is open. The diguid is tho bodling
shambor bolls off, the latent host of vapourisatlon
haing tekew From the reaction echamber, Tha Vapoun
thus produced passes down Bhroagh tubs 5 bo en eutlet,
from which 1t passss through 4 pipe 4 to a condsnaer
S, The liquid from the condenzer +8 raisad.br a pumny &
through = plps 7 te a recelver 8, from which 1t flows
by gravity through & pips 9 to a heafer 10, whish
raises its bemperature to boiling peint, sud thence
through a pipe 11 back In%c the bolling shamber. Tha'
Jovel of 1iauid in the boiling chamber depends on the
“lagval in the recslver 8 and thié'lattar lovel is meina
tained by an overflow plpe 1B wﬂ}ﬂﬁ loads from the
rapsiver to & 1llguild trap 13. Tﬁa liguild traep alsc
apts aa a pressure chamber by ﬁe;ﬁs of which the

; ﬁnessura*im tha oooling system {and thus the boiling=
point of the cceoling 1lguid} esn be controlled. Te

..ﬁhia end, the preasure shatber 13 la connected through
a pipe 15 provided with m regulatar valve 16 with a

. goures of compressed gas 14 and 1s pru?ided-#ith B
presgurc geuge 17 and with a safagy valve 18, 4lter-

. nebively, or in addition, the pféﬁéure sharber can he
somnacted to s vicuwm amp, éo:ﬁhéb the pressurs in
the cooking syatom {and tima fﬁa béiling point of the

1iguld) ten bea reduced.
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Gwing to the fact that the eo-afficignt of
transmidsion of hesat to o liguid from a surrounding
wall 1a mmach geeater whon the liéuid ie hailiﬁg than
when it 13 not, the temperaturs aiffersnce hetwoan
the resstion chamber and the copling liquld ia raduced
to & minlmum when the aystem of ths prosent invenbtion
1a employed, Tha syatem thus presenkts sonalderable’
advantagee over syatems which depend simply upan &
pircuteting liduld.

When the liquid in the annmler spacs between tubes

£ end 3 ia aeotually bolling, its apparent denslty will

' be lssa then the asotmal dansity_qf'the ilquid, owing

to the presemee of vapour hubblaﬁ 1ﬁ the 1ignid and

1ts gurface 22 will accordingly Lis above the level

‘of the liguid in the receiver 8. If now the predaurs
':__wiphin the poﬁ;ing aystem is 1na£éaaad in nrﬁsr to

_ggiﬁa the boiling peint of the liguid, and timse the
_i:taﬁ;erature at which the reaction chamber 1 maintsinad,
'Tf£ﬁ£'i1qui& will toemporarily cesae bo boil. Owlog to

”tﬁh disappesrencs of ths vapour bubbles, the spparent
.;sdansity'ofpthﬂ 1iguid in the amular apace williincrﬁasa
L and comequently the surfeca ol ths 1iguid column will
5 :ra11 to the position indleated 1n dotted lines at Z3.
':itThp upper pgrt of the tuba 2 1a thua no. longar in
" pontact with the cooling 1iquiﬁ;aﬁ§ can effeot no

" appreciable ¢ooling of the reactlon ohawber., The appara-

fus described 1a partimmlarly intended for conbrolling

- ghe tempuraturs of setalytle reactlons, In such czaen

it 13 lmportant that the catalyst 1tself should noh

e averheated end it ie therafors srranged in a o¥lind-
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ricel bed immadlatsly surrpunding the cooling tube 2.
It will be clsar, however, frcm the Toregolng aRplENS-
iom that in certain eireumerences the upper mart of
tho oooling tuba may cense G0 nave any apprecinble
sooling effect,  Aecordingly the catalyst shomld, oa
tg lpdicated in the Arawing, be arranged arcund lhe
lowar parf only of the tube 2, whieh is allowed to
project above the tep of ths cabalytiec bed. Thia
snguroa Phab bhe catslyst is always sdaquately booled
snd orerheating is preventsd. Thia srrengenent haa
'alsc g further adventage, The flﬁid whilch 1a to fole
. part in the reactlon should when 1% raaches the sataly=
tic bed be at B temperaturs a3 noar mg possible fo thed
of the cataiyat 1taslf., 4 prehsster can, of courae, be
ﬁaad to raiss the temperaturs of the gss or othar -
flu1d to the reguired isvel, but it 1s always posa-
Cible thnt the temparature may vary hotweon the pra=
ughtep and the catmiytic bed., With the arrangament

" above Aesoribed, however, the prnﬁruding portlions of
the tubé 2 {whish m¥e normally at. substantially the,
mame temparature 28 the catalyst) adjust the temperes-
Huro of the lopoming gas {whinh.ﬁrararably'antera b
‘the uppser end of the reagtlion shamber throagh 2 tube
22 ﬁnﬂ laaﬁes at the lower end through a tube E5) in

a wost efflelent manner, bofers it reachaa the eata-
lytic hed. .

The condenssr 5 and pump & of the spparatua ahove

deseribed mey be omitted snd the vepour from tho
bolling chambsr led through 4 plps 13 to B oondensar

o0 gltunted sbove the reesiver &, anﬁ amall quantlty of

—&- o
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1iguid whish condenses 1p the rising pipe bolng
reavapourdsed Ty means of o haatesr &1, all &3 ipdien=
tad in btroken lines o ths drowing. In this wa¥ the
g wey he elininated and the gooling ayatem ia ren-
dered independent of any moving porea.

The condsnmer & or 20 of the npparsbus abovs
degoribed may take the form of & hest sxchanger in
which the heat of the vapour 1s givem up ond kil aed
for heoting purposes of mny kind, or it may by ropleced

Ty & yapoud ghgine of mAy sultable construchbicd,

.
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1.. bpmaratus for coatrollling by coollng
thre tempsraturs at whieh an excthermmioc reéctian
tokes placs, comprislog s reactlon chambsr, sontalning
a catalytic hed a bolling chamber definaed Dotween &
wall of the resctlon chamber snd a secend wall clomely
ad jacent thereto, msans for heating = liguid to its

boiling polnt, meanse for Ilntrodusing such neated

1iguid inbo the lower part of #aid bolling chamber,
meana for mainteinlng the lewsl of the 1lquid auffaca
1n -sald bolling chamber above the lavel of ths top of
said oat&lytic bed, means for withirawing vapour from
A tha uppar part of said bolling chamber, weans for
}candansing seld vapear and raturning it to asid hsating
:'}imaans, and maans for varying tha preasure 1n said

.M__bniling chawber.

;i..g,n. 2. Apparatus for cnntrollinb by cooling

' the tampar;tura at whlch an exothermic raactlion taks;
'-plac&, cnnpriaing a reactlon chamber, a catalyst
ﬂituatﬂﬂ in tha lower part of aald -yeactieon chambar,
_&'huiling'uhambsr defined betwsen a wall of -the
i'raﬂction chnmhar and = second wall clogely adlocent
:_ﬁharetn, mesns for neating & ligwid to its boiling

. thpaint, #eans for continuwously intreduclng such heated
" 1iquid into the lower part of sald bnﬂing chamber,
méans Tor melntsining the surface level of said 1iQuid

above the top level of sa&id cetalyst, meszne for with-
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drawlng vapour from the wpper parg of asid belling
cnamter and mesng for verylng the pressure 1n sald

i boiling chamber .

3. Apparatug fop contrelllng by cocllng
the hemperaturs st which an exethermic reactlon hakes
place, compriping a tube closed at its upper and, a
gaoond tube oren st 1ts upper end disposed coazially
within sald first tube, msany for contlnuously In-
trodueing & liquld heated to ite beiling point Into
the lowsr part of the annular Doiling chamber dek
fined between said coaxlal fubes, a resctlon chawmber
An thammal comtect wlth the llguid in sald bolling

| chsmbar, a catalyst in the lower part of sald resctlon
| chember, means for malntaining the surface level of
-ﬁha 1Zgquid In said bolillng chamber abt lesat as high as
:“_ tEa tap 1af§I of #ald satalyst, meanz for withdrawlng
:.'}'ﬁapour dnwnﬁardly through said segond fube and adjustable
"f_.ﬁgana.for Bnﬁtfuiling the pressure in gaid bolling

. chamber. '

. . 4,-_” App&ratus far controlling by eouling
_thﬂ tempera;ura ut which an axmthannin reaction takes
:'i?plaee, somprising a tubs cleosed at ifs upper end, a

| _$econd tuba:apah at 1tz upper end disposed cﬂaxiaily
'f:iithin sald first tube, means for-continucusly
:fintfuﬁucing & liguid heated to iks bﬁiling polnt

s into the lawer part of the ammulay beiling chamber

: dsfinaﬂ botwesn sgid first and second tubes, 2 thied

| -tube 4ispossd coaxlally about said Iirst tube, a
¢utelyat dispesed In the reaction chember deflnad

" betwean 2gld first end thipd tubes, meansa fbr meln-

taining the eurface level of the 41quid in =aid

boiling ahambar at least as hiJh ol Ehs Lop 13?31
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of said cebalyst, means for withdrawlng vapour
cownwardly thromgh sald sscond subs and adiuatable
means for contrcliing the pressurs in sald Bolling

shanbar.

" 5. Apparatus Tor eantrelling by cooling
ghe tempsrature &% which an prothemmic roaction tales
place, comprising o tube slosaec at its uprer snd,
a second tube cpen et 1ts upper end diaposed co-
axizlly within said [irst tube, means for con-
timiomaly Ainbradueing a lligquid heated to 1ta bcil}ng
point into the lower part of the annular beolling
chapber deflned bstween sald first and sscond tnbse,
5 third tube dlsposed cosxially sbout esid Plret Lube,

& catalyst dlsposed 1n the reactlon chamber defined ’

_bétwean pald firat and third tubss, meana for main-

: taining the 1eve1 of tha 11quid purface 1n seld bolling
“-ﬁhamhar above the lavel of thﬂ tup of #nld eatalyiic
'A'bad an inlat for raaction gados at ‘the upper ond of
""-_-.aa.td poactlon chember, and outlet for the products of

“fhraactinn at the lower end of sald reaution shamber,

means ror withﬂrawing FApOur uawnwardly through sald

o o
_aenond tube and adjusteble wmeans for sontrolling the

' preasure ‘in 521d bolling cheaber.
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i fertified to ba the drawinga referred to :

1% the spacificstion hereunts sunexed.
Ottegn, Ont., Ganwda,Bovesbor 16, 1938 Attoreays




