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COMPLETE SPECIFICATION
Synthesis of Hydrocarbons

‘We, Branparp 01w DevuropmirT CoM-
pany, a Corpuration duly or anized ond
existing under the lows of ine Btate of
Delawsare, United States of America,

5 having an office ab Elizabeth, New
Jersey, United States of America, do
Lereby deolare ihe naturs of this inven-
tion and in what manner the same is io
be performed, fo be particularly deseribed

10 and ascertained in and by the following
siatement :— .

The present inveation relates fo the
synthesis of hydrocarbons and ogygenated

By organie compounds from carbon oxides
515 and Lydrogen in the presence of mitable
A eptalysts. More specifically, the invention.
* pelabes to an improvement o this process,
which affords & comvenient means for
adjusting tke molecular weight dishrilra-
90 tion of the synthesis product in. accord-
ance with market demands.

The - synthesia of hydrocarbons end
other valuable products from gas mix-
fures combwining vorious proportions of

o5 hydrogen and corhon osides, particularly
carhon monoxide in fixed bed as well 23
in dense phose fluid eatalyst operation is
well known in the axt. The character and
quality of the synthetic product depends
largely on the temperatures, PresguIes,
H, : 0O ratios of the faad gas and the typs
of catalyst used, the latter being wsually
an iron group metal eatalyst promotad
with such promofers 28 various alkali
metal compounds, IaTe earth metal
oxides, magnesia, alumins, and [or other
compounds in amounts of 2bout 0.5—
109%.. :
 For example, cobaly supported on an
inert carrier and promoted with thoria
andfor magnesia may he used in com-
bination with relgtively low pressures
{etmospheric to abowt & otmospheres),
Tow temperatures (about 375°—425° 7y
and high 1T,:C0 rotios of 3 or more, to
produce a substantially seturated hydro-
earbon material from which valusble
diesel fuels, Inbricating oils and waxes
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may be obtaived, Iron-type caiaﬁsts
asually promoted with » guifable alkali
metal compound suck as the chlorides or
flporides, carbonates, oxides, phosphates,
silicates, acetates, eto, of potassium or
sodinm may be used in eorabination with
relatively high pressnres (about
afmospheres), high temperatares (aboul
500°—760° ¥.) and low H,00 ratios of
not above 2, to produce 2 predominsntly
unsaturated material from which large
proportions of high octane motor fucls
may be recovered.

The synthesis feed gas moy be pro-
duped either- by anijable conversians.
guch @5 oxidatiom of reformation of
hydrocarbon  gases gueh as  malare
‘gas  or By guitable waler gas _pro-
cosses from solid carbomacecus maferiala

or coke. Tn either case, the
. iy gynthesis products are
more valushle ¥han the hydrocarhon
gases which may be synthetically pro-
duced. Priov io the preseut invention,
therefore, the vegearch and development
work as well 28 commercial operation
have, Wwith very minor exoceptions, been
directed to an improvement of the liguid
product yields of the invention. The
excephions were mainly concorned with
the development and Tse of apecific cata-
lysts promoting the formation of goased.

The market demands for normally
liquid and normally  geseous fuels
fluctuate considerably depending on
varions foresséable and unforeseeable
fnctors. The most marked #nd consistent
Fuctnations of the market demands are
seasonal cha:n%és. The demand for lignid
fqels, particularly motor fuels, is largest
during summer and lowest during winter,
while the demand for fuel gases is
highest during winber and lowest during
the summer. Thess {luotuations are of
course of rather irvegular intensity de-
pending on weather conditions and other
fuctors, In addition thera arve other
furtuations of various frequencies for
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which the foreseeabls ohenges depending
on the times of the day ara oge example.

ese fluctuations in market demandy
require highest Hexibilify of the synthesiz
operation and thig i
synthesis is based on carhonaceons solids
48 the raw material, Tn 2
mally Hifle or np gas in evailable g
supply peak demands exeeeding the nor.
mal mas outpnt of the plaut. However, the
problem, is appreciable even in synthesis
plands based on natural gas, bacanse {ha
yield of Liquid products

function of wnforeseeahle Huctwations in
the market demand.

The lguid/gas ratie in the aynthesis
product may, as Previously mantioned, be
infinenced iy a oertain extent by changing
the character an Jor composition of the

tent of iran catalygts, decreasing pro-
maoter coneentrations being generally eon-

acive iy ap increasing oag yiald, How-
ever, the changes whiah may be sacured
in this mannep gre minor atd rather eum.
ersome to achieve. Thare remaing there.

function of flmetuations ju market demand
of any conceivahle magnifude and fro.
qne(:?ay. The present Invention filly #his
need,

1% is therefore #he

Prineipal object of
the Present invention )

to provide meams
Ur mmproving the catalytic synthesis of
hydrocarbons from £35s mixtures contain.-
ing carbon nxides angd hydrogen,

A more specifie object of the invantion
i ’d% means for increasing the
Proeess with respact 4
the liguid/gas ratin In the synthegis

Other objects and advanisges will
oppear hereinafier,

t hes been found thai the selectivity
of the ‘synthesis reaotion fowards forma.
tion of gases pr Yquids is & funetinn of
& composition of the feed

-

eXtensive remparch
work has demonstrated that the liguid
gas distribution of the synthesis produet
nzy not he controlled by a mere adjust-
ment of the H,C0 ratip in the fresh feed
but that ulf rescting gas comimnents musk
be brought into ] ationship,
More specifically it has beon found that
the gas/liquid distribution i the B¥T-

646,122

particularly when the - &
this oase, nor.

is substantial]y :
i i

3% otherwise eomppruble

thesis produet
18 a function of the

reaction conditions
value of the railn

H, +H,0
H, + 5,0 +00+ 0,

where H,, H,0, CO and CO; are respec-
tively the molaenlax proportions 6f hydro-
gen, water, earbon monexide and earbon
dioxide in the feed gas, This rativ may
be defined by

H,
B

“H,+D

C_represent the molecu-
ar praportions of the tolgl hydrogen and
tntal carhon in the feed in whatever form
the hydrogen and carhon arg present, The
effect of this relationship is that the
selectivity  to gaseous  hydrocarbons
increases as the value of R increases and
decreases as the value of R docreascs,
while of ponrse a similar but opposite

-Telationship eviste with respeet tn the

-yroduction of liguid hydrocarbons,

Therefars, in aceordance with {he
Present invention the gas/liquid ratio in
the synthesis product 1 controlled by con-
frolling the value of R ig the gas mix-
ture entoring the reachor, Tn the ease of
iron type cafalysts flhese velues of R may
vory, for example, from ahout 0.2 for

2as and highest lquid Production
fo ahout 0.9 fop highest ‘mas and lowest

Jiguid production. The relationship is not
a siraight Tine funetion; its slope in-
creases slightly ag the valus of B

Tnereases.

where the H, and

0

i)

2

The existence of the above deseribad 100

funetional relationships, which forms the
basis of the Present invention, ig clearly
demanstrated iy Figures 1 and 2 of the
aceompanying awing. The enrves
shown are the resnlt of an eveluation of
some 50 hydroearhon gynthesis rumg
rarried out on {d; t iron-type eata-
i fluid operation 5t
varying relatively
widely angd falling within the sppraxi-
mate ranges given below ;

. 'Temperatnres, P B00-—890

"Pressures, Psig 285400
.. Fresh Feed Rates,

. VW /Hr, 370

',':'.?Reeycle Ratio, ViV
" Fragh Fead

1.5—p

105

110

1158
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H,: CO Ratio, Total
Feed

Superficial Velocity 0.3—0.9
Average Catalyst Par-

5 ticle Size of frash
vatalyst, Microns 20—200

-7

Beferring now to Figure 1, the curve
.Bhown therein is the correlation hetween
B and the selectivity of the resetion io

1¢ U, +C; hydrvcarbuns in the prodact, i.9.,
the perceniage of carbon contained in the
product hy(imcarhuns end oxygenated
eompounds aceounted for by Ci4+C,. It
will be seen that gas formation inereases

15 rapidly as B inereases. For cxample gas
formation al a value of B of ahout 0.86
ir approximately four times that at =
value of B of about 0.25. Tt is of interest
{o note in this connection that no meeful

2{) .correlation boetween any other gas com-

" pusition parameter and the amount of gar
formed eould be found. Tn particulsr
there is no clear funciional relationship
batween the simple H,: 00 ratio in the

26 feed and the gas content of the product.
Also, the ratio H,:H,+ 00 + C0,, while
correlating well in s large number of
cases, does mot satisfy all sjtwations, Tor
example when large quantities of water

80 are added to confrol carhon formation or
oxygen content of the catalyst, no satis-
factory correlation exisls hetween this
ratio and the selestivity to low molecular
weight hydracerhong,

45 In Pigure 2, gelectivily to C, + 0, hydro-
carbons in plotted against selecﬁvit% 1o
liquid hydrocarbons, i.e., ce. of 0,4+
hydrocarhons formed per cubie meter of
H,+CO consumed, R-values correspond-

40 ing o some values of selectivity to C. 4
(. hydrocarbons are likewise given. Ii
can be observed +that lignid produet
formation falls off sharply with risi
volues of B or seleclivity to (;2C,

46 hydrocarhone. Tor example af a selec-
tivity to 0,+C; of about 11, sorres-
ponding fo a value of B of sbout
(.26 the liguid product formation is
ghout twice =s i ag that at a

5O .+ O, seleetivity of about 40 correspond-
ing to an B value of abowt 0.87. :

Tt follows that control of R is a reliable
means of controlling gas/Liquid distribn-
tion in the synthesis product. Any means

38 suitable for changing the value of B may

(1) Promoter Jontent, 94 K0 en Pure Iron -

115
@R - - - - -
(4) Temperature, " F. - -

{2) Oxygen Content, % O, on Pare Tron -

be ased to establish the desired gas[iHguid
distribution in the product aecording to
the market demand.

If it is desired to roise gas production
and lower liquid produclion the hydrogen 60
over (O ratio:may be increased or steam
may be added to the feed in once-through
or recyele operation or G0, may be re-
moved from the recyele gas in recycls
operation until the value of B corres- 85
ponding o the desired gas or liguid pro-
duction is established. If it is c%asirad. 1o
lower gas production and inereese liguid
production CO or CO, may be addad in
once-through operation or 00, serubbing: 70
of the recyole gas mey be reduced hy par-
tially or completely by-passing the CO,
scrubber in resyele operation. Any suit-
able combination of thess moesns may be.
employed. _ ] 70

Suitable values of B for high gas pro-
duction for examgle for the production of
volatile gasolines for wse in winter opera-
tion ere those above ahout 0.6, preferably
above 0.65, and.up to about 0.85 which 8&p
permit an incresse in gas production of
about 100—800'% and a decresse in lignid
production of sbowt 10—809% over condi:
tions of peak Hguid snd Jow gas produe-
tion. Wor high liguid and low gas pro-
duction. for example for the produckion
of gagolines for use during summer time
R values of less than 0.65 preferably of
about .8-—0.6 should be used.

It has further been found that the 80
effect of a contral of the value of B on
the gasfliquid disizibution in ths sym-
thesis produst will be even more pro-
aounced when the promoter and oxygen
contents of the catalyst, partienlarly of 98
irox catalysts are properly edjusted and,
optirm femperatures are employed,
Quite generally, low promoter contents,

igh oxygen contents and bigh tempera-
tures have been. found to be conducive to
increased gas foimation in combination
with the higher ranges of B-values speci-
fied above, Any change of thess variables
in & direclion opposite 4o those indicated
will tend to influence the reaction toward 106
a decrease in gas formation snd an in-
creage in liguid  produet formation.
Manipulation . of these additions]
variables is of greatest advaniage in con-
neckion with the use of iron-type catalysts 110
in fluid operpiion. For this case, condi-
tions favorable to high gas formstion are
ag follows ;—

85

100

<0.B

>20 and <32
-~ - - >08and <0
-~ 850 and <800
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These conditions may be met with a
minimum of cha:
synthesiz plant. In regerd to item 1, the
promoter content in the reacior mey be
conirolled beomuse eatalyst will he added
mora or less continuously to the unit, and
whea it is desired to make a maximum
amount of C:+ C; hydrocarbons the eata-
Iyst with little or no promoter may be
added tu the unit. Of course, when a shiff
to low O, and C. produclion is desired
eafalyst with higher than average pro-
moter content may be used to fortify the
catalyst in the reactor. Regarding item 2,

the iron catelyst normally becomes oxi--

dized in operation, and reduction with
hydrogen or other gases is emplayed fo
keap the patalyst in the reduced state. It
is very simple to raiza the oxygen content
of the catalyst either by omitting hydro-
genation or
such as steam, ©0,, or 0, to the reactor
in any manner known per s¢. The desir-
able oxidation range is in the order of
269, oxygen ¢n carbon and oxygen free

catalyst. While the oxygen will iend fo

in any hydrocarbon

feeding an oxidizing mes,

deuctivaie the eatalyst This may be offsct
by employing higher hydrogen partal
pressures and higher temperafures, More-
over, lower feed gas conversions are de- 30
sizable because they themselves tend to
mive more (h+ (i gases and auy residual
€0 and H, will be desirable fuel consti-
tuents in the resuliing fuel gas. Begord-
ing item 4, higher temperatures of the 85
order of 700" F. wmay be easily obtained
by decrsasing the cooling of the reactor,
The effects which may be accomplished
by the present invention will be further
demonstrated by the following specific 40
example whereln some representative
fluid-type synthesis runs are reporied in

delail.

ExawpLe.
. In the table below the catalyst 45
designated ** Ammonia Synthesis ™ was
a fused snd reduced high purity mag-
netite containing a smoll amount of
alymina nnd the potassium promoter indi-
cated.  The  ecotelyst  designated B0
¢ Pyrites '’ was a sinfered and reduced
prrites ash promoted as indieated.
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The above detailed data prove the per-
feet correlativn of the gaa}lliquid distri-
bution in the synthesia product to the
ratio B, largely independent of changes

f in other reaction variables.

In order further to illustrate the
invention, =a preferred embodiment
thereof will now be described with refer-
ence to Figure 3 of the drawing, which

1¢ shows in a simplifed manner an essen-
tially conventional system for carrying
out a fluid bydrocarbon synthesis opera-
tion of the type emploved in the rumns of
the above example. )

it  In operaiion, fresh feed ia supplied
through line (1) to the bottom of reactor
(10) which it enters through a distribai-
ing daviee such as a grid (3}, Reactor (10{
vontaing o finely divided iron-group meta

20 eutalyst, preferably an iron-type catalyst
having a particle size of about 20--200,
preferably 80—100 microns. The ecatalyst

is finidized by the upfowing gasiform .

reactants and reactivn producls to form

25 a dense highly turhulent mass having a
well defiued wupper level (I} sznd an
wpparent density of about 80--150 lbs.
per cu. fi.  Sugperficial linear gas veloci-
ties of aboult 0.3—3 It [sev. are suitable

80 for proper flnidization of the {ype of cata-
lyst specified. Suitablc femperatures of
about 600°—750° F. are maintainad by
any conventional cooling means such es
o cooling coil (5).

35  Gasiform reagtion produet is with-
drawn overhead from resebor (10) through
line {12}, cocled in ceoler (14) and passed
to a liquid-gas separator (16). Water and
0il are withdrawn dowmwardly from

40 separator (16} through line (18) to be
further treated by conventional separa-
fion apnd product recovery means (nof
shown).

The tail gas is passed throngh line (20)

45 to a 00,-serubber (22) wherein ifs £0,
eontent may be adjusted dowaswardly in
uccordance with the inwention by serub-
hing with wafer or any other suifeble
ahsorbent. The absorbent enziched with

50 €0, is removed throngh line (24} and
passad to a eonventional regeneraior, such
s a flash reactivator (28) f%'om which 0,
may be recovered through line (28) if
desired. Beactivaied absorbent is pumped

55 beck by pump (27) through line (29) to
serubber (22) wnder any switable pressure.

Tedl gas of reduced CO, conlent is with-
drawn overhead from serubber (22)
thraugh line (30). I mey either be passed

G0 to city gas maing or stored. At least o
portion of the tail gas, however, is re-
ryoled through line (83) to reactor (10)
for proper Hwidization aud adjustment of
the desired R-value. Any desired portion

65 of the tail gns in line (20) may bhe recyeled

direcily lv reactor (14) by means of by-
pass line (34).

An important feature of the lmvention
is the scrubbing of the recyele gas to
remove CU, to adjust fthe value of B 70
whenever high pas yields are desired.
‘When feed ges is produced in o coal gasi-
fication plant it will have about 1—
LoH.,: CO rafio. As a resulf, the ratic B
will be below 0.5 at a recycle rate of 75
about 1,8. Howsver, this ratio may he
improved by removing the greater part of
the CO, from the recyele gus 1n scrubber
(22}. Then = ratio of 0.6—{.7 may he
obtained and the selectivity to C, and C. 80

‘hydrocarhons will be increased from

ahout 20 to 40—609, of the (0 converted.
Sinee it is wndesirable (o have in the exit
fuel gas larpe quantities of €0, which

is made in substantial amounts at « low gh
H,:CO feed raliv, the €0, scrubbing
deseribed for the reeyele gas is alse pre-
ferably applied to the exil gos. Since the
sxit gae 1s also the recycle zas, the twn
serubbing treatments may be accom- 9p
plished in one serubbing wunit. This unit
need mot completely Temove the earbon
dioxide but may be an inexpensive flush
G0, scrubber which will remove large
quantities of C0, at 2 low investment cost. yh
The CO; is zemoved from the syuthetic
fusl ras to increase the heating value and
decrease the specific gravity of the gus.

A study of zeaction raies in hydro-
carbon synthesis using iron eatalysts in a 100
fluid reaclor has shown that the rate of
reaction is oot proportional fo the ratio
of weight of catalyst to the feed mas but
rather to tha surface area of the catalyst,
Yarious proposals have been made in the 105
past, as lu catalylic cracking, to vary the
raaction rate either inereasing the
temﬁeraturc, replacing old catalyst with
fresh catalyst or regulating the catalyst
level in reactors. These proposals are not 110
applicable to the hydrucarbon synthesis
reaction becanse, here, the catalytic fluid

‘teaction has a rate dependent ou the sur-

face ares. In commervial operations it is
desirabls 1o hold the temperatiure constant j15
to maintain product quality und heat
transfer; the E&eﬁ gas tate must be con-
stant c0 8s to maintain production, the
pressure iz sel by the operating limits of

the reactor, and the recycle rate is fixed 120
by equipment requirements. This leaves
the rute of reaction {o be contvalled hy
the amount of catalyst surface in the
reactor.

Ti is undesirzhle to have too high econ- 12
version of the feed hecause this Iowers the
hydrogen purtial pressure and canses
varbon formation and eatalyst disintegra-
tion. On the other hand, low conversion
lowers the yield of product because Jess 130

m
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feed gay is converfed and more of what

18 converied goes to methane, 8o, a

aarrow range of conversions is desirable

. #uy 93 to 869, H, + 00 converted, Again,

9 if eatalyst quality chanpes, there shonld
" be a sompensation for this change,

Lt is pointed out that if carbun forma.
tion s initisted, 1% sontinues ag o chain
ceaction. The fner catalyst of more sur-

10 face formed by disintepration dme to
carbon formalion causes bigher conver-
sion, lower hydrogen partial Ppressera and
aEain mere carbon forwation and more

disintegration and more catalyst surface.

16 8o, the eycle is repeated and soon the bed

will he out of control because of the oata.

"y} becoming tpo fine,

It has been found that this condition
may be controlled by maintaining such a
constant oetelyst surface area in sguare
feet in. the reactor as is comsistent with
the desired conversion. If the conversion
18 oo high and the hydrogen parkial Tres-
sure of the reactor foo low, as indieated
by o recording analysing instrument, the
top catalyst may he removed throngh line
(40). Segregation takes place in the
reactor and the top catalyst will be the
finest end huve the greatest surface. This
-80 removal may be continued until the

averags catalyetsample from the middle of

the reactor shows the desired screen mige.

This cam also be detected by the density

af the catalyet as indicste by pressure

85 tap determinations up and down the
reactor.

‘When calalyst is to be replaced to raise
the overall activity, the coarse catalyst at
the bottom may be removed through Yine
(42) and replaced by cqually coarse oata.
lyst through line (44). Again, if the con-
version is too low, coarse catalyst from
the botbum of $he reactor may be removed
end replaced by finer catalyst. The coarse
eatalyst removed may be ground and used
a8 fulure oatalyst replacement, Fortu-
nately, the buﬁ: density also chamges
with changes in particle size, gmaller par-
ticles having o lower hulk densify. 8o,
for constant conversion a constant volume
of catalyst is desired. This results in
about constant area of catalyst in the
zeactor. T'o avecomplish this effect the level
In the regctor is held consbant.

Considerable cmphasis has heen plaged
in the preceding desoription on ihe wuse
of iron-type eatelyst in flnid operation.
While these are the preferred conditions
of the invention it is noted that the rela-
tioushins explained and the embodimants
of tha invention described hold fuily also
or fixed bed operation and in o substan-
tially amalogous though quantitatively
different manner for other iron granp
68 catalysts, porlicularly those of the roball;

28

10

&0

ah

60

pe.

' tyﬂaving now partieularly deserihed and
ascertained the nuture of onr said inven-
tion aud in what manner the same is to be
performed, we declare that what we claim
| —

1. A process for & nthesizing normaily
liquid and gageous hydrocarbous by the
eatalytie conversion of a gas mixtore com-
taining carbon oxides and hydrogen in
synthesis propurtions under synthesis
conditions of termperature and Pressare
which eomprises adjusting the gas liguid
distribution in the reaction products o
& desired ratic by sdjusting the ratic of
hydrogen to hydrogen plus carbun, ie,

H,
R=
H.+0C

as defined herein, in the feed pas mixture.

A process as claimed in claim 1
wherein the gzs content of the reaction
products is increased by ineressing the
ratio of hydrogen to hydrogen plus earbon
in the feed pames. .

3. A process us claimed in claim I
wherein the liquid content of the veaction
produects is increased by decreasing tha
ratio of hydrogen fo hydrogen plus earbon
in the feed £ases.

4. A process as claimed in claims 1 or
2 wherein the ratic is adjusted by redue-
ing the carbon dioxide content of the feed
gas mixtore. | |

5. A process ss claimed in olaim 4
wherein the fead .gas also contains Ta-
cyeled gas and the carbon dioxide content 100
i3 reduced by removing the oarbon di-
oxide from the tajl gas rooyeled.

6. A propess as elaimed in elaims 1 or
2 wherein the vatio of hydrogen to hydro-
gen. plus carbon is adjusted by adding
water to the said gagses.

- A process as claimed in any of the
Preceding claimgs wherein the catalyst is
iron and the ratio of hydrogen to hydro-
#en plus carhon in the fead ges I3 main-
tained betwaen 0.2 and {.9.

8. A nprocess as claimed in olajms 1 or
2 or any of claimg 4 to 7 wherein a high
gas content in ths reaction product is
obtained by adjusting the ratio of hydro- 116
gen to hydrogen plus carbon in the feed
gases to bo greater than 0.6, preferably
over ().65. :

9. A process as olaimed in sy of
claims 1, 8 ar 7 wherein a kigh lignid a9
content in the reactiom product is ob-
tained by adjusting the ratin of bydro-
gen to hﬂedmgen blus carhon in the feed
2ases to be hetween 113 and 0.8.

10. The process as olaimed in elaimg 1 125
or 2 ur any of claims 4 40 8 in whick the
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catalyst contains an allali metal pro-
moter and an appreciable amount of oxy-
gen comhined with the catalyst mefal and
the amount of hydrocarbon gas in the
product i inereased hy decreasing the
amount of promoter present and/or
increasing #he amount of oxygen in the
catalyst andfor the temperature of {he
reaction,

11. The provess as elaimed in say of
claims 1, 8, 7 or 9 in which the catalyst
contains an alkali meinl promoter and an
appreciable amouné of oxygen combined
with the catalyst mefal and the lignid

content of the reselion products s

inereased by ivereasing the amount of
promoter present in the catalyst and]or
decreasing the amount of oxygen com-
bined with the culalyst andfor the tem-
perature of the reaction.

12. A process as olaimed In claim 10

wherein the ratio of hydrogen to hydro-
wen. plus cathon in the fesd gas is mein-

tained nbove 0.6 and a fuidized iron cata-
lyst is msed containing less than 0.5% of 25
promater hased on the weight of ihe pure
iron and more than 209, by weight of
oxygen combined with il and the reaciion
is carried out at » temperature above 650

- an

13. The process as claimed in any of
ihe preceding elaims in which gaid eata-
Jyst is present in the form of 2 dense {ur-
bulent Auidized mass of finely divided
solids. H

14. The process for adjusting the gas
liguid distribution in the reaction pro-
ducts in the synthesis of hydrocarbons
from mistures of carbon oxides and
kvdrogen as hereinhefors described. 40

Trated thiz 31st day of Deccmber, 1948.
J. T. TYSON,
PBrettenham House, (3ixth Floor South),

Laneaster Place, London, W.C.2,
Agent for the Applicants.
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