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COMPLETE SPECIFICATION

Improvements in or relating fo Apparatus, toi.- the Production of
Synthetic Hydrocarbons, .

We, MANYESMANNROUREN-WERKE, &
German body corpovete, of 1b, Bergor
Ufer, Diisseldorf,  Germeny, and Ruxs-
CHEMIE ARTIENGESELLACEAFT, & German
Company, of Oberhausen-Holten, Ger-
muny, do hereby declarc the nature of
#his invention and in what maenmer the
same is to be performed, to be parlicu-
larly described and ascerfained in and by
the following siatement: —

Thizs invention has for ibs objest
imgprovernents in pr weloting o appuratus
for the preduction of synthetio hydro-
carbons from oxides of carbon and
hydrogen, using solid contact mamics a8
described, for exmmple, in  United
Kingdom  Patent Specification  No.
355,818.

Tt is important in the vse of ecooling
apparatus  for  the above-mentioned
process that the said apparatus should
have a high specific heut outpul, e.g.,
lorge cooling sutfoces, and, furthermore,
thut they should be capable of maintain-
ing determined femperabures uniformly
over all parts of the apparabus whilst
ensuring the eorrect relabive positions of
the individusl parts of the apparatus
during operation,

Tt hes hitherto been proposed to pro-
vide s cooling devies which ecomprises a
plurality of rows of cooling tubes super-
posed one row on the other and having a
plurality of tubes in each row topether
with a plurality of ribs arranged ab right
angles to the axis on seid tubes and con-
sisting of flat plates through which each
of the said tubes exiends.

Aceording to the invention, the above
vequirements ave fulfilled by the pro-
vision in an apparatus for the produetion
of synthetio hydrocarbons from oxides of
corbon and hydrogen at normal, slightly
increpsed or decreased pressure and
inereaged temperatures with the use of
solid contact masses of e cooling device,
comprising a plurality (at least five) of
raws of couling tubss superposed ome row

[Trice lf—lj . .

on the other 2k a small distanee apurd, and
having a pluzality (at least five) of fubes
in cpch row, fogether with a plurality of
ribs arranged perpendieularly relatively
4o the said tubes and consisting of fat
plates positioned ut a distance of n fow
uitlimetyes, 8.g. 7 mm. from one auother,
the said tubes extending through each of
the said ribs and the said ribs and
portions of the tubes extending there-
between being conbained in a juckeb
encloging the deviee.

According to a festure of the imven-
tion, & catalyst muss jor carrying oub the
rocess is saranged between the said wibs.

Preferably, therc are provided et least
double as ~wmany superposed tubes- as
adjscently disposed tubes and the tubes of
one row are staggered with respect to the
tubes of gn. intermedistely adjacent row,
in order *fo “produce skight separations

thersbetween. © The eonnection of the

tubes with the Tibe is effected =0 as to be
hont sonducting, for exzample, by meuns
of a pressed joint sich ag ran be produced
by expanding the tubes loeated in the
gpenings in the ribs.

To cosure and meinfain the separation
of the individnal plates, these can be pro-
vided with projections or guitably shaped
gpacing membera ocan be inserted there-
between, which members can be removed
agsin after the expomsion of the tubes.

The ends of all the tubes can be intro-
duced info common collestor pipes or
chombers for the dalivery and digeharge
of the ecooling modium (liquid). With
the cooling deviee according to the ioven-
tion s number of tubes may be combined
into tube coils, using double fube bends
or reversing ends, the cnds of which coils
gre carried to the collecting points. The
jndividual coils may be of the same or
different sizes in one and the same enaling
device.: In this way it is possible to pro-
vide within "the same cooling fevice zones
" hewl oubput, or to adapt the
ta the conling requirerment of

{ One Complete Specification Left undar Section §1 {2) of the Patents and
Designs Aats, 1807 fo 1832.)
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Furthermore, sines  ecoling - devices
undergo, dwring working, o modifiecation
of their dimensions caused by the worling
teruperatires  differing from the voom
temperaturs, the lonpitudinal varisifons
make it very difficult to produce a gas-

working an effeetive sealing. It iz found
that the joints fend to leak, chiefiy nt the
head ends, l.e., ab the jacket platcs
arranged perpendicnlarly to the uxes of
the tubes, through whivh plates extend
the individual tubes.

theraof, which are »igid and resistanb in
themselves, are veduced in thickuess gt
their edges to such usn extent that the
Plates can yield in the manmer of a
diaphragm upon the ccourrence of vaxia-
tions in the lemgth of the tubes. Owi
to the vesilience of the jacket plates, the
expansion joints of the tubes, which may
also be welded, and the edge connections
af the metal jacket plates are, to a karge
extent, zrelieved from injurious slresses
due to heat,

The invention will be elearly wnder-
stood Irom the following' deseription of a
preferred embodiment thereof  which is
given, hy way of example, with reference

to the avcompanying drawings, in
which
Figares 1, 2 and 8 ilustrate an

improved constenetien of cooling devive

according to the invenlion, in elevation;:
in side view and in plan view respeetively,’

and

. Figoves -4 and & represent further:
Aebafls of the epparatus shown in I"igures.l_'.

1to 3.

With referenee fo the druwings, mstal
(tron) plates or ribs 1 are fimly eonneoted
with the tubes of she apparatus by
expangion.  The said tubes, in order o
simplify the drawing, are oily indicated
by thelr axes 2 and: are conmected by suit.
wble . bends into coils of diferent size.
Figure -1 shows such goils iwith different
numbers of tubes, - Tha cooling liguid
flows  through cdllseting pipes 8 ‘and
distributing pipes 4 to the cooling coils,
whence it flows oub sgain through pipes .5
nto eollecting pipes 8. - e

Tigure 4 shows one of the numerons
metal plates or ribs of the apparatus
fheough whick extend the tubes 3. The
position of the individual tubes is shown
in Figure 4 partly by eireles and partlv--

in order- to shuplify the drawing—by the

points of interseetion of the cenire lines.

Figure 5 showe in section ome of the: -
The drawing is.
scale  than .

ends of the apparatus.

wade on a much larger

Accordibg to a
further feature of the invention, how-.
ever, the plates of the enclosing jatket’

2ibg”
1o ‘the sald tubes aid consisting of flak

Figures 1 to 4, se that the reduetion 7 in
the thickness of the jacket plate made as o
diaphragrn ceni be clearly seen. The
drawing clearly shows the Targe number
of rows of tubes and the large number of
tubes in sach row which amounts, in ajl
cages, to ub least #ive., Tn practice, this
number iz considerably greater, e.g. as
shown in Figure 4, twenty-seven super-
posed rows of tuhesr and ten or eleven

_tubes in each row. The cocling deviee is
" consgquently higher than it is wide.
.- Figure 5 shows the sta cerad arrange-

ment of the tubes, The zibs 1 which are
arvanged perpendicularly to the axcs of

. the {ubes form enclosed shafis and are
""spaced at only o mmnall distance from each

other, e.g. shout 7 milfimetres, so that
there' fales place a consideruble and
uniferm dissipation of heut. The vibe 1
are preferably made of flat metal plaile
sheels in order to avoid the danger of any
cbetruction in the individual shafts.

Waving now parBeularly desoribed and
ageertaingd the natwre of our saeid inven-
tion and in what mouner the same I &0
be performed, we declare that what we
clatin is:—

L. In an apparatus for the produchion
of synthetic hydrocarbons from oxides of
corbon snd hydrogen at normal, slighitly
inereased or deersased pressure gnd in-
creased temperabures with the wse of
golid- contaet masses, a sooling device
vomprising o plurality (ab lesst five) of
16wy of eooling tubes’ superposed one row
on the other at a small disfance apart, and
havink o pluraliby (pt lvust five) of fubes
in: each row, logether with a plurality of

_arianged perpendicularly relatively

platés poditionsd ot 2 diskamce of o few
willimietres, ez, 7 mm., fTom- one
another, the said tubes extending through
each of the said ribs and the se¥d ribs and
portiony of the tubes exfending theve-
hetween being -contained iIn a jackah
enclosing the device,

2. Appavatus- accovding.. to Tlaim 1,
whetein n catalyst mess iy urranped be-
tween the snid riba.

8. Apparstuz aceording to Claim 1 our
Claimm 3, comprising nt loasl double as
many tihes superpozed one on tha other as
there ore swonged adjacent " to  one
another, -

4. Apparatus aecording te Claim 1 o
Claim 2 or Claiw 8, wherein- the tubes of
ene ' row gare artangad in  staggered
relutionship with vespeet to the tubes of an
imihediataly adjaccnt row. :
.3 Apparatuzs asccording to any one of
the preceding Claims 1 to 4, wherein the

. tubés“extend through the ribs by & heak

luctive joint, sueh as by being pressed
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finnly thereagainst.

f. Apparatus aceording to Claim 3,
wherein the tubes are comscted with the
vibs by expansion.

7. Appsratus secording to any one of
the preceding Olaims 1 fo 6, wherein pro-
jections are provided on the plates form-
ing the ribs or suifably shaped spacing
members are inserted therebetween in
order to spase the said rfbs from one
another,

8. Appmenbus aceording to any one of
the preceding Clelms 1 to 7, wherein u
plurality of tubes are eonnected by bends
or yeversiug ends into tube coils.

9. Appavatus aceording o any one of
the preceding Caims 1 to 8, wherein fhe
numher of the individnal tubes which are
combined into a coil are different in
individual zones of the device so as to
obtain a different heat output in the said
individual zones.

10. Apparatus sceording to any one of
the preceding Claims 1 to @, which is
enclosed in o matal plate jecket, the walls

of which perpendicular to the axer of the
tubes are inade s disphragms into which
the ends of the tubes are expanded o
welded.

11. Apparatus aceording to Claim 1,
wherein the jacket plates arve rigid and
resistant in themselves and are made into
flexible diaplragms by the cdges of the
said plakes which are welded together
boing redveed ir thickness.

12, In an apﬁg&tus for the produetion
of synthetio hydrocarbous from. oxides of
cathon and: hydrogen at normal, slightly
increased or: .decrossed pressure and in-
ercosed tepiperaturs with the use of
solid vontact<imasses, and improved cool-
ing device, comstructed and arranged sub-
sbontially as hereinbefore destribed and
Mustrnted In thé accompanying drawings.

Ikated this 26th day of June, 1886
G. F. REDIFERKN & CO.,
Chartered Patent Agents,

15, South Bireet, London, F.C.2,
Agents for the Applicants.

Abingdon : Printed for His Majesty’s Stationery Oﬂica..l.)y Borgess & Son.
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