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Be it known that we, Heinrieh Dorndorf, whose
vermanent address is 33, Krumme Strasse, Witten-Ruhr,
Germany, Max Kelting, whose permanent address is
23, Jahnstrasse, iMlheim-Rulr,Germany, end Heinrich
Tramm, whose permanent addressa is 22, Holzatrasae,
Oberhuusen-Holten, Germany, having invanted certain
new and useful "Cooling epparatus for produecing
synthetio hydrocarbons™, do hereby deolare that the
following is a full, clear, and exact deseription of
the same;:-

The present invention relates to cooling apparatus
for effecting tha aynthesis of hydrocarbona from
hydrogen and oxides of carbon in the use of solid contact
substanoces.

To render cooling apparatus suitable for this
process 1t is necessary %o have a high speoific hsat
utilisation, that is to say, large cooling surfaces; and
furthermore, it must be possible to maintain not only
definite uniform temperatures in all paris of +the
apparatud but also the relative positions of the parts
of the appesratus when it is in operation. These require-
mentas are met by epparatus consisting of numerous - not
less than five - rowa of cooling tubes lying one above
the other at small intervals {eaoch row having numerous
- not less than five - round tubes) and of numerous
vertloally disposed rivs of sheets of smooth metal
disposed at intervals of a few millimetres, for example
7?m.m., the tubes passing through each rib. It ia
preferable that tlere should be at least twice
a8 many tubes msuperposed as there are tubes juxta-

posed, and the tubes of one row staggered in

relation to the tubes of the next row, sc that the



sonens sholl be snall. T Lubesn ale ronosd
ticotiy acninat the rion, tims forming cumlote
ot Losulation, ng coan be weoduend, for exuanle,
by wigenins the tubes wnaic: ares uisnosed in the
holss in thae riba.

Tor ensurin: the swoinz ol tne sheets,
these ay be provided with wart-like protuberances,
or mempers c¢f suitavls forn may be interposed, to
be removed if desired alter tue widening of the tubes.

All the tubes nay terminate in headers or
common chalbers for the admission and discharie of
the cooling liguid. In the cooclinz avnaratus
according to the invention several tubes sre connec-
ted together by double elbows or U-wieces, to producs
coils terminating in the headers. The c¢oils may ve
of the same dimensions or of different dimensions
within onse and the sams cooling apparatus; it is
thus possible to provide within one cocling apparatus
zones of different heat utilisation or to adapt the
heat utilisation to the dégree of cooling reculred in
+he individuwal zones.

During operstion, coolins apparatus eXxpsr-
ience, as the result of the working temperatures
differing from room temperature, a change in dimensions.
The changes in length render it almost impossible to
produce & gastight jacket or to obtain, during worlking,
a complete seal. Leakiness commencos usually at the
need ends, that is to say, on the metal jeckets which
are provided at right aengles to the axes of the tubss

anéi through which the tubes pass.



sceoprding to $hr invention tae odoas of
the rinid vesistunt et metnl Jackets wes so
tavered thut the Lot L naeets can rive, Like dia-
mirasns, when the tubes chande in lencth, The
regillence in the netal sheets comnletely nrotects
the rolled-in parts of the tubse - wihich Ley he
welded ~ and the joints at the edzes of the petal
gheets from injurious stresses undsr the action of
heat,

The invention is disprammatically illus-
trated in the accommanying Grawings.

Figﬁre 1 is a front 2levation of the
apparatus.

Figure 2 is a side elevation,

Pigure 3 is a plan,

Figure 4 illustretes cne of the metal
sheets tarough which the tubes pass, and

Figure 5 illustrates a section of a head-snd
taken from the apparatus.

Referring to the drawings, L are the metal
sheets whicn ars held fust to the tubes by the expen-
sion of the latter. The tubes, whichk ore shown in
the drawings only by the ventre line 2, ore joined
together by elbows tc I'ocrm ecoils of differsnt sizes.
Figure 1 shows such coils with different mmbers of
tubes. The cooling liquid flows tirough headers 3
by way of the distributing tubes 4 to the gooling
coils, returning through the tubes % to the headsrs 5.

The position of the individual tubes is
shown in Fisgure 4, partly by circles and partly - in
order to render the drawings siuple - by the points of

intersection of the centre lines.
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e nhown in UL e Bor e onoc winh Lorear seole
inoordor bact b b owmr 7o) i metal chosto
aotine an qianhrasme s be cle wly reco nlsod,
Thg grawine shovun eloowlyr the Leaes macbae of rows
ol tubes oni ths Laree i o of dnbas Anoeoch o,
there baineg oluays at feust Tive to the row, In
practiee tnore nre consifersbly morz, fov sxaunle,

as 1llustrated, twentv-se2ven rows, nilas tubzs one

above the othur, and ten or sleven tubaoc in e.¢7

[

TOW. Tha coolinsg o0 raitns iz thus very larss.
#icne B sihows the sta-nered position of

the tubes, Thz rivs, wnica are Gisnosed vertically
fori: clossd hollow =hxfts -nd are snaced apart only
g Tfew millimesres, fou exwmuple 7 Iuwi., vihiereoy & very
uniforn und considerabls removal of the heat is
ef'feated. The ribs ars nreferably formed of sheets
~of smooth metal in ovrder tu avoid the danger of ths

shafts beins obstructed,
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We claim:

1. Gas reuctlon appuratus, particularly for
precige temperature control as required for the synthetical
preoduction of benzine hydrocarbons from hydrogen and @
carbon oxlde, comprising in combination, a gas-tight
casing having opposed end walls uefining a catalytic
chamber, a plurallty of superposed rows of cooling
tubes extending substantlally -horizontelly through said
caging and through the end walls thersof, thin heat
conductive plates extending in closely spaced justaposi-
tion through the whole length of said catalytic chamber
in the direction of flow of the reactlon gas and
substantially throughout the entire width of said

.chamber substantially at right angles to and traversed

B by sald cooling tubes, said plates forming heat
abducting elements and defining narrow shafts, thin
layers of & catalyst arranged within said shafts
intermediate said plates, and means for passing the gas

to be reacted through said apparatus in the directilon

of said plates.
J 2. Gas reaction epparatus, particularly adapted for
F o ” precige temperature control as required for the synthetical
pfoduetion of bpenzine hydrocarbons fron hydrogen and a
carbon oxlde, comprising in combinatlon, a ges-tight
casing having opposed end walls defining a catalytic
chamber, & plurality of superposed rows of cooling
tubes extending substantlally horlzontally through seid
casing and through the end walls thereof, the outer
ends of several pluralitles of adjoining tubes heing
connected to form several colls, thin heat conductive
plates extending in closely spaced juxtaposition through

the whole length of said catalytic chamber in the
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dlrection of flow of the reaction gas and substantially
throughout the entire width of said chember substantielly
at right angles to and traversed by said cocling tubes,
sald pletes forming heat abducting elements and defining
nerrow shaits, thin layers of a catalyst arrasoged
within said shafts intermediate sald plates, and means

for passing the gas to be reacted through seid apparatus

in the direction of sald plates.
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Fig. 3.
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¢ Specification hereunio annexed,
Lomj,’an, the 13th day or June 193p
. H, DCRNDO R &AL
Vo g et Attorney






