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"%pfwémen_ts in or relating to the Automatic Control of
Temperature in Catalytic Reactions - :

We, SinseNs-SCBGCEERTWEREE AXCTIRN-
GESPLLSCHAFT, a Germen (ompany, of
Berlin-Biemensstadt, Germany, do hereby
declare the nature of this invention and
it what manner the same is. to be
performed, to be partienlarly dereribed
and aseertained in and by the following
statement ;—

This invention relates to the prodne-
tion of syntheiie products, sath, for ex-
ample, as petrol, with the use of &
catalytic agent eomtained im a contact
chamber through whish the reactants fo
form with the aid of the eafalytic agent
the petrol or other produet to be produced
are pasged ab w controlled rate and
temperatura,

In the synthetie production of petrol
according o the Fischer-Tropsch process,
ag thas process 18 carried into effent in
practice, the petrol is produced by first
bringing coal or eoke oven gases info ¢loge

E stegzn in the
prosence of o catelytic agent. In the pro-
tess, Lieat is continuously genarated in the
contact chamber and in comsequence it is
neesssary to provide s cooling means fo
carry away continuously the heat given
oft. ~ Tor this purpose, the conlach
ohamber is gurrounded by & cooling jacket
or contains a cooling eoil through which
a Hguid eooling medium is caused con-
tinuvusly to flow, The carrying off of the
heat and in this way the temperatura
obteining within tha contaet chamber may
be sasily -regulated by permitting the
Bogling jacket or eoil to act as ax evapora-
tive cuuiel: and governing or keeping at a
Leight corresponding to the required
temperaturs, the pressure of the saturated
etaam formed in the jaelet or coll. Tor

this purpose, it has been the practics to -

insert a valve in the steam discharge pipe
of the cooling jacket or coil, which valve
has been opersied directly by an adjust-
able weighi-loaded piston continuously
maintained under the pressure of the
steam in the vapour space of the cooler.
Mo reason hag hitherto basn sean for de-
parting from this method of contrelling
the temperature of the cooling medium
and thereby of the interior of the contact
 {Priea 1]} :

chamber, in spite of the fact that the
method hes o hidden drawback which
definitely militates against the sconomy 65
of the whole process, . .

This drawbaek has now been percelved
and the presend inventios provides an im-
proved method of temperature eaniral
which avoids 1f. . 60

According to the present invention, a
method of controlling the contact chamhber
tempersture in’ the produokon of
gynthetie products with the wse of a
ratalytic agent in o eontact chamber from 65
which the heat of the reaction is continu-
ously carried away through the infer-
mediary of a fluid medium, the {empera-
ture of which as it leaves the cooling enil
or the like thromgh which it flows as it 70
withdraws heat from the interior of the
eontact chamber, is governed by an auto-
matic regulator responsive directly, or in-
directly through fhe intermadiary of the
¢ooling medium, to temperafure varia- 75
tions in the contact chamber, 1is
sharacterised in thaf the regulator acte
indirgetly upon the regnlatetﬁ;lember of
the temperatura controlling means of the
enoling medinm and i uperative in con- Bl
junction with the said repulated member
to maintain a substantially cousfant
thearetioal ‘semgcra,ture value of the rool-
ing medium independently of the position
of the regulated member, 35

In processes of {he kind iv whieh the
improved method of femperature econtrol
‘whith is provided according ta this inven-
tion ralates, the process or the eafalytic
apent employed penerally possesses the 90
characteristic that the chemieal reastion
is effected in the desired mammer only &t a
fixed or defermined temperature of the
contaet chamber. This femperaturs has
to be adapted to the condition of the 95
cotulytic agent, whose properties are sus-
tained sufficiently oxly for a2 certain
period of {ime at a temperature which
has once been fized. After this period of
time it is only possible again fo obiain 100
the required powers of conversion of the
oafalylic agent when the temperature in
the tontact chamber has been increased by
a cortain amownt. If, by such a gradual
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inereage in temperature gn upper tempera-
turs 1imit iz veached, in the sense that
the eatalytic agent.cannot be furlber used
ot temperatures beyoud this limit tempera-
ture, the catalytic ,agent is regenerated,
after which the process is recommended

at u comparalively low temperaturs which -

is then gradually jnereased again at cex-
tain intcrvaels of the lime wntil the Hmit
temperature is again reached.

Tt has now been ascertained that the
catalytie agent in proccsses of the kind

referred togbove has auolher characteristic

which har +o be t2ken into account if the
most economical wse of the agent i3 ta he
obfained., Thus, it hes been found thet
ufter each inerease In temperature, that is,
in the gradual raising of the temperature
of tha eontact chamber, heyond the fixed
or predetermined tempernture at which
the eatalybic materiszl 1s operative with
optimum produetion of the petrol or other
synthetic produet being produeed, the
catalytic agent refuses to be active at any
temparature within tha range of tempera~
tures below the fiwed temperaturcs, irre-
spective of whether it has previously been
used within this range of temperatures or
not; in other words, 1t iy impossible, once
the temperature of the eontaet tempors-
fure has-been raised f{o e [lemperalure
above the fixed temperature, to reduce it
again to a temperaiure below the fixed
temperafure, even if the raising of the
temperature has hbeen premature, for
expwnple, through an act of carelessness
on the part of the operator working the
process, with respect to the condition. of
the eantelytic agent, that is, has been
effected before it hus needed 1o be ox before
the catalytic agent was really exhausted.
Consequently,  if the tfemperature 1is
raised to the limit tewpersiure hercin-
before refarred -to at omce, Instead of
gradually and as necessary to restors the
activity-of the catalytic agent, the latfer
can only thereafter, until the next sucs
ceeding Tegenerating operation, bensed in
the range of temperature ahove the fixed
tempersinge and in this way the whale of
the range below the fixed temperature be-
comes lost, and 1% is necassary in the resuld
to repeat the regenerating proeess soomer
than it would otherwise, wilth consequent
loss -of time and also loss of -effective
ulilisation-of the catalytic agent; which
guffers a loss In activity every fime it is
ragenerated. Tn this conmection it should
be added that, as is known, the valne.of
the batalyile agent-in these conversion
plants represents a substantial proportion
of the total valne of the plant, so-that it
is -essential for an economieal nse of the
plant, to avold any fnproper treatment
af the catelyile agent sush as that re-

ferred #0 above, which would in effeci
prematurely terminate the usefnl life of
the eatalytic agenf,

TUpon consideration of this ifurther
characterisiic of the catalytic agent in
eontaet processes of the kind referred to
above, nomely that the agent becomes
dul! or inachive even when its tempera-
turs is increased during the proecess,
without its catelytic properties being pro-
perly or adequately wufilised, und uwpon
cothperison of the warking of. a plant

Jhaving a valve directly controlled by

means of an adjugtable weighf-loaded
piston with a plant ia which the pressure
is sonfrolled by an twlirectly acting re-
sulator in accordanec with {he present
wuvention, if ean be proved that it is
impossible with the use of a plant of the
first-mentioned kind to obtain an esconomie

.use of the eatalylic srenl and it Is only
with the use of a plant of the second-

mentioned kind that this ean be ashieved.

Consider first the application of a valve
directly repulated by an  adjustable
weight-loaded piston. If an Inerease is
cffected in the amount of gos supplied to
the contact chamber, the amount of heat
given off therein will also he inereased.
In consequence, the enolér, that is, {he
ecoling jacket or wvoil, produces an in-
creased gmount of stesm, the steam
aceumulates and the steam pressurs and
in thia way the temperature of the cooling
liquid are increased. According io Lhe
increase 1 pressure, the adjustable piston
will open the wvalve interposed in the
gteam discharze pipe of the eooler slill
further in order to péfmit the discharge
of the Increased amount of steam and so
detraase the pressure, The desiding factor
here 1s thet it is not poessible for the valve
{o reprutduce exaetly by means= of +his
control devies the previeusly prevailing
pressure, sinee ab the instant when the
original 1pressm'e would act again on the
adjustable piston, net only the adjustable
ston, bnt alsa the valve come or valve
head would agein return to thHe original
posilion, by reuson of these parts heing
rigidly connected togather. This indicates
that the cross-section of the epening and
the pressure alwavs have two necessarily
correspording values, so'that the pressuze
enrresponding to the enlerged cross-section
of " the  valve "opening, which enlarged
crosg-gection is required In order to permit
the disnharge of the increased amouut of
steam, musi necessarily Le greatér than
the pressure which the regulater pre-
viously maintained. 'Chis means that,

withaut being eanused to do so by the con-

taet mass liecomding dull, the tegulator,
when, the load o7 the plant iz inerensed,
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. eooler and” sccordingly the lemperature

obtaininyg in the contact chamber and in
this way a temperature range of contach
-is nnnecessarily wasted.

Thiz iz not the vase when, in acoord.
-ance with the present invention, the

. presgure, that is, of the saturated gteam
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in the cooler, when an evaporative cooler

.is employed as above deseribed, pnd thers-
fors, of the femperature of the cooling
medinm, is_conirelled by an indirsetly
acting regulator.  Since in such a re-
.gulator the posiiion of the regulated
.member is uot dependent on that of the
regulating member and these members
. are operative to maintain & substantially
-eonstant theoreticnl value of the tempera-
#ure of the ceoling medium, a permanent
detrimentally acting increase of tempera-
“turg of the eooling medium is eliminated
when the load on the plant flmetnates, and
in this way, in accordanve with the
relationshipy set out, an improved utilisa-
tion of the catelylic agent, that is, an
increage in the economy of the plant, is
actualty ensnred.

The accompanying drawing shows in
combinglion the layout of the substantial
parts of a plant for producing petrol
equipped with an indirecily acting re-
-enlator of the kind referred to.

At the left hand 'side of the drawing,
the regulator is illustroted whilst the
means required for carrying into effect
the contact process are indicated on the
xight hand side of the drawing, The de-
tailed construction and working of the
regulator is of no importance to the inven-
tion so lomg as an indirectly acting
regulator with the properties mentioned
is employed. The drawing illusirates
koown contact indieator regulater by
which is meant a regulator intluding an
indieator which also males eleetrical con-
tact to complete the eclreuit which
actuates the conirol and is of known con~
structon and operation.

The right hand side “of the drawing
ghows ths prineipal parts of an spparates
for carrying info practice the process of
Producing petrol hereinbefore reforred to,
which parts comprise a contact chamber 2
charged with o catalytic agent 1 whith is
carried upon a grid 8. A gas pipe 4 leads
from heneath to the contast chamber 2,
coke oven gas, for instance, being sup-
plied to this pipe through a pipe b and
sbeam through 4 pipe 6. The upper part
of the eontact chamber 2 iz connecied to
a pipe 7 leadinsg to & pipe 8 through
which water gas is supplied. A pipe 8
leads to an eapparatus in which &he

product obfeined from - the contact
chamber 2 is further treated fn kuown
manner, The contact chamber 2 is

— T .

mounted iz a cooling tank 10 to which
a cooling Hquid, for jmstance water, is
continuously supplied theough a pipe 11.
The steam given off by the cooling liguid
is carried off through a pipe 12 in which.
is inter%osed_a valve 13. The valve 18 is
arranged itc be opened and -closed by a
motor 14 whith is controlled from a re-
gulator 1T through the intermediary of
relays 16, 18. Impulaes are transmitted 70
from the regulator 17, h{ a cuzrrent
carrying contaet indicator 18 by which
is meani the type of indicator described
in the previous paragraph, of a man-
ometer eonneoted to the pipe 12 by a pipe
19, The coptact indicator 18 may make
contatt against either of the two counter
contact indicators 20 and 21. When sfeam.
pressure is incressed in the pipe 12, the
gontact indicator 18 is deflacted clonkwise &
and contacts with the counter vontact in-
dicator 21 to close a eircuit, resulting in
the motor 14 energised throngh the infer-
mediary of the relay 15 so that the valve
13 is opened. When the pressure in the
pipe 12 decreases, the contact indisator 18
is deflected in the opposite direotion and
by contacting with the counter contact
indicator 20 eloses & circuit through the
intermediary of the relay 16 to emergise
the motor 14 so that the valve I3 is closed.
It will be observed ifrom the wiving
diagram, that a mofor 22 is switched on
and cut with the motor 14. The connee-
tion 38 selected so that the direction of 100
rotation of the motor 22 is reversed

slmultzneonsly with a reversa]l in the

direction of refation of the motor 14. The

motor 22 drives a rotary pump 23 which

aceording to its direction o])gurotation drawa 105
off & liguid from the space heneath =

viston movably arranged in a eylinder 24

and forces it beneath a piston located in a

eylinder 25 or vige verse, The piston Tods

of the pistons, which ave movable ageinst 110
spring pressure in the two oylinders 24

and 25, act on a besm 26 through the

intermediary of connecting rods, By

means of the conneeting Tods 27, 28, the

movement of the heam 26 rotates o toothed 115
sepment 29 engaging with # pinion 30
sonnecled fo the two counter contact in-
dicators 20, 21, which ifogether form
resilient owrrent conduclors for the
regulator cirenit. In order ip adjnst the
theoretival pressure 1o whie the
regulator is to he subjested, o sch serew
31 is mounted on e rolntably supportsd
spindle 32. The spindle 32 carries a nut,
not shown, which upon moving 1o and fro
rotates a plate 38 aboul a pivol 84. The
pivot 34 for the toothed segment 29 is
varried by the plate at 85, e limite of
deflertion of the regulalor may be
adjusted by e hand serew 86 arranged to 130
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.move a member 87 operable to keep apart

the tweo counter contaet indieators 20 and
2. The ecloser the counier contact

. indieators 20, 21 are -brought fowards

gach other, the closer are ths limitg of
defleetion of the regulator and vice varse.

. T'he yegulator is provided with two seales

88.aud- 39 of which’ one indicates the
pressuze in the pipe 12 and the other the
temperatires of “the correspoading
saturatd steam. Turther it is fo be
observed that it is possible to control the
motors of the plani by hand. A push
button switeh 40 anabies the wofor 14 to
be started so as o open the valve 13,
whilst a push builon switch 41 can be
operated to closs the valve 18 Dy the motor
14, In order sutomatically to swileh off
the motor 14 when the valve 13 has
reached ome or other of ils end positions,
{wo switches42and 43 are provided which
are operated wben the wvalve 13 ha

reavhed either end position. :

The operation of the plant is as
follows : — .

As long as the balanced working of the
whole plant is majotained, the pipe 12 has
& eerfain balancing pressurc which 1ia
delermined by the opening position of the
valve 18. The contaet indicator 18, the
fwo counter vontgct indieators 20 and 21
gpd the beam 26 ussume the position
indicated in the drawing and the motors
14 and 22 are at zest, When the load vn
the plant is increased, that is, more gas

lied to the sontainer 2 through the
, o greater amount of heat is given
off amd more cocling ligqeid is vaporised

" in the cooling chumber 10. The pressure

£0

45

&0

55

60

in the pipe 12 iz increased aend the
indinator 18 of the manomater is deflected
clockwise and centacts with ths counter
contact indisator 21 1o tlose the cirenit of
the relay 15 whereby the moter 14 is
energised and rufates to open the valve 13.
The motor 22 is simulfaneously started
and drives the rofary oil pump 28. The
pump 2§ drawe oil from the cylinder 24
ared Torees it irto the cylinder 25 se as to
cause the piston in the cylinder 24 to
move downwardly whilst the pisten In
the eytinder 26 woves uwpwerdty. The
beam 26 iy moved and rotates the toothed
segment 29 in an anti-clockwise direction
and the pizion 30 to which are fixed ihe
ecounter tomtact indicators 20 and 21 m a
clockwise diraction. At the same time the
cizeuli, which had been closed by fhe
indicator 18 contacting with the counter
contaet inditator 21, s again opened so
{hat the two motors 14 and 22 come fo rest.
The movement of the counicr contack
indicator 21 is now reversed so thab it
follows the comtact indiester IB which

-B% moves towards s Imitial position by

veoson, of the faot that the valve 13 is fur-
ther opuned and the pressure in the pips 12
is deereased. The return movement of the
counier contaet indiestor 21 iz effected by
the oil which was pumped beneath the
piston in the cylinder 25 Leing foreed by
the action of a spring disposed above the
piston, through a return flow conduit into
the cylinder 24, TIn this manner, the
pistons located in the two cylinders 24, 25
return to their meon or original position
and in this way move the beam 26 back
to its origina} positicn. The ioothed seg-
ment 29 is +hus roiated In a clockwise
direction and the pinion 80 in an anti-
clnclewise direction so that the counter
contact indicator 21 secured on the pinion
30 actually cffetis the said refnrn ave-
ment, If the confrul impulse is sufficient,
by the further opening of the valve 13,
the prossure in the pipa 12 iz again
lowsazed to s vriginal velue and a further
regulating zetion does not take place since
the indieator 21 cannof reach again the
indicater I8. Otherwise, another contact
ia effected between the jndieators 18 and
91 as a result of whkith the moter 14
opens further the valve 18. If the conirol
means are still not balanced, the operation
described Is ropeated until finally the

- counter contact indicator 21, which every

time moves towards the original position,
does not strike against the mdicator 18.
Tpon comparison in this conncetion of
the contact manometer inditaior 18 us an
impulse eomirol member with the adjust-
gble piston of the known contrel means
hereinbefore described, the substantial
difference of the {wo conirol wethods is
partieularly elear. As has heen shown
above, in the known regulator any posi-
tion of the conirclled valve always aubo-
matically eorresponds o a delermined
position of the adjusting piston. Tn the
prescat case, there iz not any gueh de-
pendente of adjustment. At the end of
the regulating action the indicator 18 re-
turns to its original position independent
of the fnal position of the valve 13.
The invention is pot limited to the case
where the eontact chamher is cooled by an
evaporative ecooler and the cooling is
regulated by e pressurve conirel. Qun the
contrary, it iz applicable io apy method
vwhich makes usa of a flowing cooling
medinm ag the means of sontrolling the re-
gotivn  temperature in  the coniech
chamber, the temperature of which cool-
ing medium iz poverned by an automatie
regulator responsive fo temperature veria-
tions in {he conlact chamber. Yor es.
ample, as already indicated, the regulator
may if desived be respomsive directly to
the {emperature varintions in the contnot
chamber instend of indirectly through the
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intermediary of the cooling medinm, as in
the ahove specific smbodiment of the
invention; or in this event of the
regulutur being responsive indirscily
through the couling medium the arrange~
ment conld be cne in which the regulsted
member under the control of the regulator
is & valve controlling the zate ol supply
of the eooling medizm o the cooler.

The invention is further not limited in
its application to processes for the produc-
tion of petrol, but is applicable broadly
in this respect tn all cases where similar
working condifions prevail.

Having now particularly deseribed and
ascertained the nature of vwr said inven-
tion and in what menner the same 1s {o
be performed, we deolare that what we
claim, 18 :—

1. A method of conirolling the resction

-in the produstion synthefie preduocts with

the use of a catalyilo agend In z conbact

. chamber from which the heat of the rc-

25

30

aelion is continnously carried away
through the intermediary of a fluid cool-
ing medium, the temperature of which, as
it leaves tha eoling jacket, cooling coil or
the like through which it Bows as it with-
draws heal from the interior of the contaot
chamber, 1z governed by an awbomatic
ragulator responsive directly, or indirectly
through the intermediary of the canling
mediuvm, lo temperature variations in the

contact chamber; characterised by the
use of a regulator which aets indirectly
upon the regulated member of the
temperaiure econtrolling means of the
cooling medivm and is operative 1n com-
junction with the said regulated member
tc maintain & substantially consiani
theoretinal temperatuze vulue of the cool-
ing medium independently of the position
of the regulated member.

3. A mcthod as claimed in Claiw 1,
whersin the cooling jacket or coil is
employed a3 an evaporative cooler and the
reguluted member is a valve in the steam
discharge outlet of the eogler.

3. A method of controlling the reabiion
femperature in the production of synthetic
preducts with the use of a catalytic agent,
substantially as hereinbefore described
with reference to the accompanying draw-

4, Antomatic reaction itemperalure re-
gulating means for use in processes for the
production of synthetic produets with the
use of a vetalylio agent, construcied,
arranged ‘and " adapied to operate sub-

35

40

60

b5

stantially as hersinbefore described with G0

reference to the nocompanying drawings.
Datsd this 5th duy of April, 1937,
" G. F. REDFERN & CQ.,
Chartared Patent Agents,
15, South Btreet, Londen, E.C.2,
- - Agents for the Applicants.

Leamington Bpa: Printed for Hiz Majesty's Btationery Office, by tﬁe Courier Press.—18488,
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