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Improvements relating to High Pressure Reacltion Vessels.

. We, Giuserr TroMss MorGaw and
Haroip ioxeum, buth of the Chemnieal
Hesearch Lahoratory, Teddinglon, Middle-
sex, both British subjects, do herehy

5 deciars the mature of this invention fo
be as follows :—

This invention relates to bhigh pressure
reaction vessels such as are mused for
example, in the synthesis of ammonia,

10 methanol and the like, _

Such vessels usually comprise a eylin-
drical hollow container having its ends
clozed by end plates bolted to flanges of
the cylindrical wall, . .

15 According to the inveation, we provide

a heuating or cooling means adapted to be
variably positioned relatively to the
interior of the vessel, and capable of heing
withdrawn andjor replaced withou{ inter-

20 fering with the reaciion. ]

According to the invention we pravide
one or mere tubes extending inwardly
from. one of the end plates, the tubes
having a closed inner end and being cap-

25 able of withstanding the roaction pres- -

sure, )
In the case of heat sontrol, we provide

au electrieal Tesistance unif adapted to be

a loose fit in each tubs. TFor maximum

30 heating, the resistance unit is imserted
into tha hottom. of the tube so that the
whole tubular wall is subjected to heating,
bhut in vases where, far ezample, the
application of heat is only or principally

85 required at a certain zone the unit may be
parily withdrawn to any required exfent.
Alfernatively, we provide a series of
units of various heat capacities adapted
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to produce a heating zome at any given
point 1n the length of the tuhs,
Alternatively, for cooling purposes, we
provide the vpen ends of the tubes, which
may project throngh the end plate, with
an inlet and an outlet port, and provide
a centrally disposed tube through the inlet
port to lead a supply of cocling finid to
the bottom of the conling tube whence it
passes exteriorly of the Zeod tube to the
outlet port. . -

In this modification also we may pro-
vide any suitable blocking means and size
of feed tube to confine tha cooling effect
to the upper pari.of the tube held by the
and plate when' desired.

It 16 to be undersiood that the invention
13 desvribed may be combined with any
usual or well: known forms of permancot
heating means such as eoils surrounding
the bedy of . the -gontainer aor mounted
within it, as the invention provides move
specifically for a ready means of control
for the exsct amount of heat reguired, At
the same time in many cases where the
amount of beat required is not excessive,
the invention 15 intended to be adopied
instead of the  uwsusl or lnown means,
since with the Lealing means externally
uccessible as complete units a raplacemant
of 4 broken down part mey bhe readily
effected without nccessarily arresting the
reaction laking place within the vessel.

Dated the 6tk day of Fabruary, 1928,
ANDREWS, BEAUMONT & BYRNE,

Agents for the Applicanis,
201—40, Banli Chawbers, 328, High
Holhork, Tonden, W.C. 1,

Improvements relating to High Pressﬁref:'itreé:ction Vessels.

We, GpseT TwEomas Momcaw and
Hirotp Toweue, beth of Chemical
Roscarch Laboratory, Teddington, Middle-

7% sex, both Beitish subjects, do hershy
declare the nature of this lovention, and
in what wmanner the same is to be per-
formed, to be pariienlarly described and
ascerbeined in and by the following state-

80 ment :— .
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This invention yelates to high pressure
reaction vesscls such as are used for
example, 1n the synthesis of ammonia,
methanol and the like.

Buch vessels vsually compriss a eylin-
drieal hollow' container heving its ends
closed by end plales bolted to flanges of
the cylindrical wall.

For the purposaes of this invention, high
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presaures are definad as pressures from five

atmospheres upwards but, as will be:

readily apparent, the invention becomes

more economical and sfficacious at higher
b pressures such as are now used, for
cxample, in the synthefic production of
wethyl aleohol. S )

According to the invention, we provide
& heating or cooling means adapted to be
veriably positioned velatively to the
interior of the vessel, and capable of being
withdrawz andfor replaced without neces-
srtating the release of the pressure in the
vossel or Interfering with the reactiom.

Tn one preferred form of the invention,
we provide one or more tubes extending
inwardly from one of the end platey, the
tohes kaving a closed inner end and being
capable of withslanding the reaction
pressure.

In ihe case of heat control, we provide
an electrical resistance wnit adapted to be
a loose £t in each tube. TFor maximum
bealing, the resistance wuuit is inserted
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bhut in cases where, for ezample, the
application of heat is only or principally
required at @ certain zone the unit may be
ap partly withdrawn o any regnired extent.
Alternatively, we provide o series of
units of warious heat capacities adapted
to produce s heating zone at any given
point in the length of the tube.
g Alfernatively, for coolinghpurposas, we
provide the open ends of the tubes with
an inlel and an outlet port external to the
and plate, snd provide a centrally dis-
posed feed tube through the inlet port to
lcad & supply of coclingfiuid tothe boitom
of the cooling tube whence if passes
exteriorly of the feed tube to the outlet
port.

In thie modification alse we may prn-
vide any suitable blocking mexns and size
of feed tube ta confine the cooling effect
to the upper part of the tube held hy the
end plate when desired.

The inventior s illustrated in the
accompanying drawing in which

Fig. 1 shows a modification for supply-
ing heab, gnd . ] g

ni‘ig-. 2 s medifieation for cooling.

Referrinag now to Fig, 1, the reaction

5 vessel comprises » cylindrical flanged
chamber 1 having end plates 2 bolted fo
the flanges 3 of chamber 1 in known
manmer.

According t. ihe Invention, ome of the

5t end plates 2 is pravided with one ar more
tubes 4 opening externally of the reaction
chamber 1, the iubas and the jolnts
hotween the lubes and end plate 2 both
being- capable of withstanding the Teze-
i bion. pressure. The tubes are formed of
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into the bottom of the tuhe so that the
whole tubulzr wall is subjected to heating; -
‘prevent escape of liquid

awy suitable non-porous material capable
of withstanding the temperatures involved

" and are adapted fo receive healing units 5
whick in the form shown are electrical. Tt

will be realised that as the Teating umits 70
are freely insertable into and withdraw-
able from the tubes 4 the advantages set
out zhove are thereby aiforded, the uniia
being of such eapacity or oulput to aiford
the required variation sufficient to effevi 75
the conlrol of +he reaction within the
desired limifs.

In. Fipure 2, the comfrel fubes 4 are
intended fo- receive a circulating fluid
which may be s cold fluid, and they are
mounted 1n the end plate 2 similarly to
the tnbhes of Figure 1.

The vavities § ave fittad by ported tubes
or nozzles § having inlet and outlet ports.
Through the inlet ports fluid tubes 7 are
slidably inserted tn convey eooling liquid
o {he Dotloms of the tubes 4, the liguid
thereafter passing beiween the walls of the
tuhes 7, 6 and eseaping through the cuilei
ports, suitable glands which will usually
be*low pressure glands being provided lo
L etween the
tithes'T and the walls of the inlet ports.

- Normally, this modification is primarily
intended for use with cooling fluids, but
of course it is equally applicable for use
with heating fluids whars the ranges of
températnre involved render suel fluids
degirable or eonvenicnt,

In both cases the recesses B in the inner
face of the plates 2 which receive the
tuhes-4 are wider than the bares ¥ through
which access is given to the (ubes, inter-
vening shoulders serving as abutments for
the ends of the tubes 4.

Any snitable form of packing may be
laid on these abuiments so that the reac-
tion, pressure ensures therswith a satis-
factory closure of the joint between the
tubes and the end plates.

Tar Iocalised heating, the coil wire
resistanee unit may be arranged fo have
its cails set up mere closely together in
the region where the heat zone is required
agwill readily be understocd.
=.T#'18 fo be understond that the invention
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-astdeseribad may be combined with any

ustal or well known forms of permanent
hedting means such as colls surrennding
the body of the container or mounted
withifi it, as the invention provides iore
spetificaily for a ready means of vomtrol
for the final adjustment of the exaot
swount of heat required. At the same
lme In many cases where the amount of 129
heat required is nob cxreessive, the inven-
ticn is intended tv be ndopied instead of
the usuz] or kmown means, sinea with the
bealing means externslly arcessible as
romplats wnits a replacement of & hroken 180
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down part may be readily efected without
necessarily arresting the reaction taking
place within the vessel.

Although the inveniion hus been
described with mors partienlar referance
o reaction vessels of the ¢ referred to
in the first puragraph, it 1s obvious thai
the invention is eqmally applieable fo re-
action vessels of lhe autoclave type in
which a tep plate is bolted to flanges on
the cylindrical portion of the autoclave.

We are aware that, in apparatus for
the production of cyanogen compounds
comprislng @ chamber having » cover
logsely secured as, for example, by a luted
joint, it bas been proposed to fix refrac-
tory ‘ubes to the cover and to imscr
therein electrical heating elements, bui
such & ematraction is ohvionsly not suit-
able for use in high pressure apparatus,

Having now partlcularly described und
ascertuined the nature of our said inven-
tion, and in what manner the same is to
be performed, we declare that what we
claim is:—

1. High pressure reaction vessel having
heating ar nooling means exte:rna,ﬂy acees-
sible and adapted to he variably positioned
within the interior of the vessel, the con-
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siruction Deing such that the removal or
adjustment of the heating or cooling
means does not necessitate The release of
pressirs in the system.

2. Reaction vesgel as claimed in Claim
1, having en externally open tube extend-
mg inwardly from a wall thereof and
adapted to recoive heating or ceoling
ImeRLA,

3. The combination with a reaction
vessel as claimed in Claim 2, of an elec-
trical resistance slidahle into and out of
sald tube,

4. The combination with a reaction
vessel as claiméd in Olaim 2, of means to
deliver o currenl of hquu] to the bottom
of anid tube,

9. The combination with a reaction
vessel s claimed in any of the preceding
claims, of means whereby the application
of the heatmg or cooling medium may be
localized.

. The improvaments in reaction vessels
substantially as deseribed.

Dated the 15th day of Octoher, 1929,
ANDREWS, BEAUMONT & BYRNE,
Aﬁ'ants for thé Applicants
201, Bank Chambers, 529, High

Holburn London, W. e, i

Redbill: Printed for His Majosty’s Siationery Office, by Love & Malcomson, Litd.—1980.
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[Thes Drawing is & reproduction of the Original on.a rednced scals]

Charles & Bead Ltd. Photo Litho.




