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PROVISIONATL SPECIFICATION

Improvements in the Gasification of Carbonaceons Materials

We, Tne IxsTizoTion or @ Gas
ExeINBEES, an Iustitublon incorporated
under Royal Charter, of 1, Grogvenor
Place, London, 8. W.1, Frenrrick Jaurs

§ Dewr, British subject, of the same
address, and Epwarn VieTor APPLBION,
British  subject, Becretary to  The
Imperial Trust for the Encouwragement of
Snientific and Fndustrial Research, of 16,

10 0ld Queen Strest, Westmiinster, 8, W.1,
do hereby declare the nature of this
invention to be as follows: —

By the gasification of earbhonacecus
fuels Iy the action of cxygen and steam

1% under pressure, a gas of high calorifie
value containing a considerable propor-
fion of methane and suitable as town gas
can be produced if the rate of gasification,
and hence the throughput of the gas

20 generator, is relatively low. II advon-
tage is faken of the high throughyput
obtainable by operating with a high rate
of gasification, there 1z produced a gas
copsistling mainly of hydrogen with a

a5 relatively small proportion of earbon
monoxide and econtaining liktle or no
methane, whick is unsuitable as town gas,
Furthermore, operation with a high rate
of gusification, results in an inereased con-
8¢ samption of oxygen, The proporfiom of
oxygen to sfeam required for the gasifiea-
fion is indeed lpwer the higher the tem-
perature to which the afeam is preheated
before introduetion into the geperator.
a5 However, & limit is imposed on the
temperature (o which steam wunder high
yregsure cen he prehested by the need for
heat exchonge surfaces whieh will with-
stand ihe combined infiuences of high

49 fewiparature and high pressure. For this
reason, 36 is impraeticable to prebeat fhe
steam io a tompersture exeeading abouot

g00* ., whilst even Erehcating to tem-

vye about S00° O.

surfaces of

peTaturés essentially a
45 Tequires heat exchunge
——

eXPANsve conshructional materials,

The present inventiom provides a pro-
cess. whereby a combusiible gas of high
ealorific value, suitable for use as fown
gas, can be produced withoui the need &0
for dispensing with the advantage of =
high thronghput efforded by a high rate
of g‘aaiﬁegxion. At the pame Hime, the
process permibst réduction of the con-
sumpiion of axyean normally required by 56
the bigh rate of gasification.

According to.“_tfg invention, the gesifice-
tion with oxygen and eteam under
pressure is condueted in kuown manner
with o high rate of gasification so as to 60
produce a gas comsishing mainly of
hydrogen and a amallar proportion of
carbon monoxide and then, whilst the gas
is still under pressure, carbon monoxide
wod hydrogen confsined in the gas are 85
canssd to react to form methane and heat
evolved by {his reaction iz utilised to pre-
heat the steam wused for the gasification.

In carrying. out:the invention, the gas
produced by the gasification may be 7D
passed whilst still under pressure through
a zane mainfained at a temperature above
about H00° 0. .and preferably in the rangs
of T00°—1000°- 0., whersby earbon
monoxide snd hydrogen in the gas resed 7H
to form methane with evolution of heat,
and then through: a preheatsr through
which stcam ander pressure posses on 1ts
way to the¢ generator, preferably in
rounter current -te the hot gas. The 80
reaction of the™ carhon monoxide and
hydrogen may -be promoled by the
prasence of a catalyst in the Teaction zone,

Since the gas leaving the methane
reaction zone is uider & presswre whieh is 85
the same as, or does not differ con-
siderably from, that of the steam, the heat

-exchange surfaces of the preheater need

not be consbructed to auﬁpm:t high
pressures, whilst the owter wall of the pre- 80
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Lealer, which supports the pressuve, can
be pratected from the effests of high lLem-
perature by av  internal thermally
insvlating  lining.  Consequently it

5 becomes possible to prebeat the stenm to
# higher tempernture vnd thus to reduce
the opropertiun of oxypen to steam
required  for the gasification, For
instamee, with an operating pressure of
10 50—100 atmospheres it is possible to pre-

heat the stcam 1o temperatures of T00°—
1000° €. depending on the temperature of -

the methane reaction mone.
The gas produced by the gasificalion
15 may be freed from undecomposed steam,
carbon dioxide and sulphur hefore it is
introdneed into the methane reactien
gone. Alternatively or in addition, the
gas may he purified after passage throuph
20 the methane reaction zome and the steam

.preheater.

The proportions of meibane
and carbua monoexide in the final gas, and
hence the chameteristies of the gos, may
he adjusted as reguired by conteolling the
proporiion of carben monoxide which 25
enters intn reaction with hydrogen.

- Heaf sronemy may he improved by heat
exchange between the gas eatering the
methane reaction zone and the gas leaving
the zone on its way 1u the steam preheater, 30
" The process permitsy the produetion of
gas of high calovifie value, for insfance,

‘ghout 500 B.I'h,C., per en. ft., from ali

types of carbonacecus materials, inelud-
ing high temperature coke. 35
Dated this 4h doy of May, 1939,
ABEL & IMRAY,
Agents for the Applicanis,
40, Southamptor Buildings, Tandnn,
Ww.C.2,

COMITETE SPECIFICATION
Improvements in the Gasification of Carbonacecous Materials

We, Tur IwsTituTiox or (fas
ivgineErs, an Institulion incorperated
ander Royal Charter, of 1, Grosvenor
Place, London, 8.W.1, Frenrrrck JinEs

40 Drnr, British subject, of the same
address, and Epwarn Vicror APrPLETON,
British. =ubject, HSecvetary to 'The
Tmperial Trust for the Bneouragement of
Selenfifie-and Industrial Research, of 18,

45 Old Queen 3irvecl, Westminster, 5. W.l,
do hereby declere the natore of this
1ivention and in what manner the sams
iz i be
deseribed and ascertuined in and ky-the

B0 following statement:—

In Specification No, 364,407 theve is
deseribed and claimed a process for the
production of a gas of high calorific value,

. suifable for town gas, by gasifying fuels

Bb with oxygen and sfeam ot a pressure
several atmoespheres, in which preeess the
ronditiens of gasifieation (namely the
pressure, temperature and guantity of
steamn) are so selected that the gas pro-

60 duced econtaing substantial amounts of
methane,  Furthermore, Specification
No. 364,407 descmibes and claims the
subjection of the gas directly and under
its own pressmre to improving or purify-

65 ing proecesses, such us @ washing out of

" the carbon dioxide and condensable
Lydrocarhons, and to eatalytic conversion
reactions, including the Snhatier methone
formetion reaction.

70 TParthermore, Spercification No. 380,158
leseribes and claims o process fur the pro-
duction of guses rieh in hydrogen for
hydrogenation purposes or the like (for
example for aynthetie purpases, such as

75 the synthesis of ammonia) by gasitying

performed, to be porficularly

bitureinous fwels or distillation residucs
as claipted in Speeifieation Nu. 364,407,
in which a gas counsisting -chiefly of
bydrogen and earben dioxide and contain-
ing not more than 25 per rent, of methuna 80
and varben menoxide together is produced
by inereasing the rate of gasification in
the ges producer, it being stated in the
Speeificalivn that the short period of

.Teaction contemplated reduccs ihe earhon B8
- monoxide concentration aud alse prevents
-any substantinl formation of methane,

- -1t follows that for the formativa of w

gas rich in methane and snituble for town
gus the rate of gasification and henee the 90
thronghput of tﬁme generator is relatively
low and that if advantage is taken of the
Ligh thronghput obtainable by operating
with a high rate of gasifieation the gas
produced, coufaining hut little methane,

is uasultable for town gas.

Furthermore, operation with a kigh
rute of pasification resul's in an increased
consumption of oxygen, The proporiion
of oxyzen #o steam required for the 100
gusification is indeed lower the higher the
temperature to whick the steam iy pre.
heated befors infrodustion into the
generutor. However, a limil is fmposed
on the temperature to which steam mnder 105
high pressure ean be preheated by the
usual metliods by the need for heat
exchange surfaces which will withstand
the combined influences of high tempera.

“ture and high pressure, For this reasen 110

if is impracticabls {0 preheat the steam
by the wsual metholds to a temperatnre
exeending about 806° C., whilst even pre-
heating to temperatures essentially above
about B00° C. regmires heat exehange 115
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surfaces  of
materials,
For carrying out eliemical reactions
conducted undsr pressures of saveral
5 atwospheres by means of highly heated
gases, there is deseribed and claimed in
Specification No, 392,427 a process in
which, prior to their admission into he
reaction chamber, the compressed gases
10 arg heuted by the indirect transmission of
ent in ebntinuously operating super-
heaters, the heuling gases being generated
and passed throngh the superheater nndar
approximately the same pressure as the
16 gases fhat ure to be heated. In that
pecification is deseribed the application
of the process 4o the produchion of a rieh
gas, similar to con) gas, by the gasifiea-
tion of fuels with highly heated steam,
20 nccording to which the steam under
bressuve iz superheated to temperatures
up to 1060° é) by heat exeha:a%gd with
iquid or

expabsive cunstructional

products of the combustion of
gaseous fuels in air, or air enriched with
26 oxypen, under the requisite-pressure,

The present twvention provides a pro-
cess wherehy a combustible gas of high
calorific value, switable for use ag town

"~ gus, can be produced without fhe need
30 for dispensiug with the advantage of a
high: threughput aforded by o high rate
of gusification. At the same time, the
process pormits redustion of the con-
sumption of exygen mormally required by

35 the high rate of gasifieation.

Apcording  fo the inventipn, the
gasification with oxygen and steam under
pressure is conducted in kmown maenner
with a high tate of gusification so as to

40 prednee a gas comsisting mainly of
hydrogen and a smaller proportion of
eerbon monoxide and then whilst the gas
is still under pressure, carbon monoxids
and hydrogen contained in the gas are

45 caused to react to form methane and heat
gvulved by this resetion is wiilised to pre-
heat steam used for the gusification.

In the preferred form of the invention,
the gas produced by the gasification is

50 passed whilst still under pressure throngh
4 reactien chamber in which earbon

.  ongxide wnd hydrogen in the gas are
caused to react to form meathane -with
evolution of heat, and which forms poré

55 of u heat exchanger through which steam
ander pressure (which may already have
been partially preheated) passes on ity
way 1o the generator, preferably in
comuter currang to the yas, The reaction

60 of the carbon monoxi(i;e and ‘hydrogen
may be promoled hy the presence of a
calodyst 1o the reaction chamber. .
_Since the gas in the methane reaction
chamber is under o pressure which is the

66 same on, or does not differ considerzhly

from, that of tha sicew, the Lieat exchange
surfaces of the heat exchanger need not
be coustrueted to support high pressures,
whilst the puter wall of the heat
exchanger, which supports the pressure, 70
can ba profected from the effects of high
temperature by an internal thermally
ingulating liming. Tor ingtance, the
steam may be preheated to temperaturcs
of 700* 0.—1000° €, depending on the 75
temperature of  the methane reaclion
chamber and the process may be con-
dueted with o relatively low consmmption
of oxygen nolwithstanding the high rate
of gasification. . - ’ 80
The concentration of methane in the
final gas, and hence the calorifie value of
the gas, may be adjnsted as desired by
controlling the proportion of carbon
monoxide which enters into reaction with &5
hydrogen, this being dependent on the
operating pressure, the rate of passage of
the gus through the reaction champer, {he
temperature of tha reaetion chember and
the activity of the catalyst.. The propor- 90
tion of carbon monoxide entering into
reaction may also be controlled by allow-
ing a part of the gus produced by the
gasification ™ fo hy-pass the methane
reaetion chgmber, 95
In comimencing the process, the reaction
chamber 'is heated to a temperature
suffieient to initiate the methone reagtion,
2y to & temperatire above about 400° C.,
alter which the .heat evolved by the 10D
reaction will suffice for mainteining the
Teaciion temperatura, Once the process ig
in coperation, the fem erature in the
reaction chamber can be controlled by
adjnstment of the guantity and tempera- 105
ture of stenmn passed through the heat
exchunger and if required by passing the
oxygen in be supplied to the generatur, or
a part of the oxygen, through the heat
exchanger together with the steam. 110
Furiker control of the temperature in $he
reaction ehamber, and of the composition
of the final gas, may be efforded by allow-
in% o part of tho ges from the gemerator
1o hy-pass the methane reaction chawmber 115
or by adding to the gas passing into the
chambsy from the generator a part of the
pas which has ulready passed through the
reaction chamber; in the Ialfer case the
congequant.enrichment of the penevator 120
gas in methane and steam limits the
degree of {he reaction requived in the
reaction chamber £o reach equilihrium and
has the effect of redueing the temperature
in the reaction chamber. The last- 125
named method of control is particularly
ugeful for eounteracling local ewmcessive
rises in the temperature of the eafalyst in
the reaction chamber,
The conceniration of earhon mouoxide 130
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in the gas supplied to the methune reaction

chamber frem the generator may be con-
trolled by adjustment of the relative pro-

portions of steam and cxygen supplied fo .
Further control may be-

& the gencratoz.
provided by ceusing z part of the earbon
monoxide 1n the gas to react with steam
iz the presence of a catalyst to produce
hydrogen, The catalytic reaction of

10 sfeam and carbon monoxide may also be
utilised for reducing the concenfration of
carbon monoxide in the gas leaving the
methane reaction ehamber.

The gas produced by the gasification

16 mey be freed from undecomposed steam,

carbon dieside and sulphur before if is

introduced into the methane reaction
chamber.  Aliernatively or in-additiorn,
the gas may be purified after passage
througk the methone reaction chamber.
When there is used in the methane
renclion chamber a cutelyst which is
sengitive fo sulphur poisvning, ovganic
sulphur compounds present in the gas

25 from the generatur may be removed by
catalytic  conversion into  lhydrogen
sulphide and absorption of the liydrogen
gwlphide in weil known manner.

20

Tt is lmown that the aclivity of some

catalysts deteriorates during use owing fo
sinfering, sulphur poisoning or depostiion
of carbon, Lut con be restored by subject-
ing the ecatalyst to oxidation ul @
velutively high temperature, In the pro-
cess of the present, invention, provision
may convenlenily he made for regemeza-
tion of the achivity of the catalyst by
charging both the methane reaction
chamber and the steam  preheating
40 chamber of the heat exchanger- with the
catalyst, Gas from the gemerator is fizst
passed through the reaclion shamhber and
steam end oxypen reqguired for the
generator are passed fhrough the steam
45 preheating chamber,  When the catalyst
In the reaction chamber haa deterinrated,
the fow of gases is chunged by mcans of
anitable valves and connections so thaf the
steam and vxygen now pass fhrough the
chamber comfuining the exhansted
catalyst, which nmow becomes the stedm
preheating chamber, and the generator
@as passes through the other chamber,
which now becomes the methane veuction
55 chamher. The exhansted catalyst is this
regenerated hy the action of steam and
vxygen and the flow of gases is changed
over perivdically as the catalyst in the
chamber serving for the time being as the
80 reaction chamher becomes exhausted.
The temperature required for the oxida-
Hon. of the catelyst in the chamber
serving for the-time being us the steam
prchoating chamber may be controlled by
65 the methods alzeady described.

30

35

50

e S —— R

; 5u1]f_lhide and through a vessel 4 charged

removing residual Lydrogen

" Heut economy may be improved by heal
sxchanpe between the gases entering and
leaving the methane reaciion chawber.
Systems of waste heat recovery muy also

lie applied for recavery of sensible heat 7§

from the gas leaving the generator.

“The process permits the production of
gas of high ealorific valus, for insanee,
zbont 300 B.TL.C. per ew. fi., from all
types of carbonaceous materials, inelud- 75
ing high temperature coke,

The invention is illusieated with
reference to the aceompanying diagram-
matie Arawing:—

The earhonacsous material is charged 80
inte a generator 1 in whieh it is gasified
by means of steam und oxygen. The gas
from the generator passes through a cooler
2, in which andecomposed steam and aay
tar are separated, through o washer 3 for 8h
absorbinh earbon divxide and hydrogen

mass  for
sulphide,
T_h'c purified gas then passes by way ot 2 00
pipe 5 through a reaction chamber 6 form-
ing part of a heat exchanger ¥ and con-
talning o catalyst for the methane
reaction und the gos leaving the reantion

with an oxide purifying

“thamber by way of the pipe 8 is fresd 95
from carbor dioxide in a washer 8 aad led

away through a pipe 10 for storage.
conneciion 11 between the pipes 5 and 10,
conirclled by & valve 12 permits o purd

of the purified generator gas to by.pass 100
the reaetion chamher € and a conneciion

18 between the pipes § and 8 permiiz a
part of the gas leaving the reaction
chamber 6 to he recirculuied throngh the
chpmher by a circulating pump 14. 109
Steam supplied through a pipe 156 passes

o1 its way o the genevator through the
heat exchanger 7 amd is ynpplied to the
generatar in admixture with oxygen which

is supplied through one or. huth of the 110
pipes 16 and 17, depending on whether oz
not it is desired i preheat a part or all

. of the-oxygen. If desirved, the steam and

thié oxyren may have been parlially pre-
heated before passage through the heat 115
gxchanger 7. The heat exchangue 7
preferably comprises n number of fubes
eofitained in a thermally insulated veasel

ddapted to withstand pressure, the gos
- and the steam (or steam and DEYZER] Py 120
_ing respectively through and around the

tubes in counter curpent; the interior of
the fubes then eoonsiitutes the mcthane
reaction chember and the space uzound
the tubes the steam prelenting chamber. 185

The following Examples iltustrate Lhe
results obtaineble by cperation in the
manner above described :—

Exaurir 1.
for the gasification of a weakly caking 130
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bituminpus coal which kad been rendersd
non-coking by preliminary oxidation,
stenmn sod vxygen wers supplied to the
gemerator nnder a pressure of 15 atmos-
§ phereg in the proportion of 1 1b. of steam
to 2.14 cu, f6. of oxygen {measured at
normal temperature and pressure) and ak
the rate of 540 lbs, of steam, per hour per
sgqu. ft. of penerator cross gection.; the
10 fotal quantities supplied were 4050 I, of
sbeam and 8675 cu. It, of vxygen per {on
of coul charged to the penerutor. Alter
passags throngh the cooler and purifiers
the gencrator gas had the following com-
15 pusilion z——

0.
CxHy
00
H,

20 CH.
N,

bt O B
i AU e gt e L

ot

Purt of the gas was passed through the
methane reaction chamber and o parg of

35 the was leaving the chamber was reciren-
lated through the chamber, so thuet the
finul gus (after cooling and washing to
remove carpon dioxide) had the com-
position s — -

830 C0. - - 2.1 per ceunt
oo - - 138,
Hz - - 437-“ EF] 12
OH;_ - = 34.0 »n 14
Nn = = 3-0 2y 22

a5 100.0 » EY]

The steam and cxygen were supplied ab
a temperatura of 300°. C. to the heal
exchanger in whish they were further
heated to 906% €.

40 The calorific value of the final gas was
588 B.TL.U. per ou, £, and the yield of
the gas amoented fo 81300 cu. i, or
976.4 therms, per ton of coal gasified.
17.5 gallons of tar weve cbiained pex tonof

4b coal gasified. )

Exauroe 2.

For the gasification vl a coke prodnceil
by high emperature carbonisation stean
and oxygen wore supplied under 2

B0 pressure of 15 atmospheres in the ratio
given in Example 1 and at fhe rate of
500 3hs. of steaw per hour per squ, £f. of
senerebor eross section, 6210 1bs. of steam
and 13290 ca, ft. of oxygen being supplied

. 5% per ton of ooke charged to the generator.

The purified generator gas had the
followlng composition:—

5
C0. - - 2.0 per cent.
Cco - - 268 -, a3
CHs SO 7 (5 S 60
_GHa. " - 2.2 1 2]
Ng - = 1.8 5: L]
100.0

11 3z

The proportions of gas hiy-passed and of
gas recireulated through the nethane O
reaction chamber were adjusted to yield a
final gas of -the composition

00, - - 2.3 per cent,
€o - By, EE)
H, - - 516 . o 70
OH, - - 887 o o
N3 = - 3.0 EES 1t

“weo o, o,

The steam was supplied to the heat
exchanger at o temperature of 215° €. 79
and, the oxygen ab ordinary temperature
and the mixture was preheated in the heat
exchanger to 900° (3,

The ealorific value of the final gas was
330 B.Th.T. per cn. ft. and the yield of BQ
the gas amounted to L5300 eu. £, or
273.1 therms, per ton of coke gasified,

Exanprrw 8.

Iror the gazification of a high tempera-
ture coke steam and oxygen under a
pregsure of 10 abmospheres were supplied
in the properiion of 1.94 en. £t of oxygen
(measured nat mormal temperature and
presyure) per 1 b, of steaimn and ab the rale
of 720 bs. of steam per hour per squ.ft, 9U
of generator cross section, 6740 lhs, of
steam and 13100 cu. ft. of oxygen being
supplied per ton of coke.

Tha purified generator gas had the com- 95

_Position:—
€0, - - 2.0 per cent.
o - - 245 ,,
I[E. - - G8.7 LX) EF)
GE - - . 2.3 2 a2
Ns - < 2.2 e LR ] 108
100.0

The proportions of gus by-passed and of
gos recirenlated through the methane
reaction chamber were adjusted tp yield

a final gus of the composition; 106
Go. - - 1.9 per ednd-
g0 - - 170 ,,
H!! - = 63'7 1 13
g, - - 144 ,,
a - = 5.0 LH i3] 134
100.0 ,, .

——— s
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The steam and oxyger were supplied-at
a temperature of 40° (. to the heat
exchanger, in which they were further
heated 15-800° C.

The calorific valve 0f the final gas wos
401.8 3.Th.U. per cu, ft. and the yield
of the gas wounted to 71810 eu. ft., or
288.1 therms, per ton of coke gusified.

Although it iy preferred that the

10 methané réaction chamber shall form part

of a heat exehanper in which steam is
prehegted, as in ke provedurc ehove
deseribed, it 1s ulse possible to preheat
the steam in a separafe heat exchangar

15 through which are passed the gas leuving

20

25

g0

35

40

45 a hig

the methane reaction chamber and the
gteam on- ils way {v the regenernior.
Another possibility eonsists in preheating
the sieam _FV the prixiciple of regenerative
heating., For example, there may he pro-
vided two vessels, eack of which serves in
turn alternately for the methane reaction
and for preheating steam and oxymen;
when the icmpereture of one of the vessels
las been raised suffiniently by the
methane reaction, the flow of gas and of
steam and oxygen is changed over so that
Lhis wvessel now serves v preheal steam
and oxygen whilst the temperature of the
other vesse] is raised by the heat of the
methane reaction, and so on. The vessels
will be £lled wiih material supporting the
catalyst, this materisl serving as a heat
amecumulator,

Hauving now particularly deseribed and
ascertained the nature of our said inven-
tion sz in what manner the same is to
bs performed, we declure that what we
claim ig:wem -

1. A process for the production of a
combustible gus of high calorific value,
suitable for wse as town gas, wherein a
carbonacecus fuel s gasified by fhe action
of-uxygen and steamn under pressure with

duce p gas vonsisting mainly of hydragen
and carbop monoxide, verben menoxide
ang hydrogen in the gas thus produced
are caused to react to form methane wikilst

80 the gas Is siil under pressure and heat

evolved by this reaction is ntilised to pre-

rate of gasification 3o as to pro-.

heal, steam under pressura to be used for
the gasification.

3, A process as claimed in elaim I,
wherein the gas produced by the gasitica-
tion is passed whilst stil]l under pressure
through = reaciion ehamber in whieh
carbon monoxide and lydrogen in the gus
are caused to react to form methane, amil
which farms pari of a heat exchanger
through which steam under pressure
passes on its way to the generalor.

3. A process as clalmed in elaim 1 or
elaim 2, wherein & part of the gas which
has Leen subjected to {he  welhune
reaction is added to the gas produced hy
the gasification hefore ithis gas i3 sub-
jected to the methae reaction,

4. A process as elnimed in any of elaims
1—3, wgl'erein the methane reaction is
promoted by the presence of a cafalyst,

3, A pracess as claimed in any of claimg
1-—%, whereip a part or all of the oxygen

required for the gosifieation is preheated

together with tle steun by heat evelved
by the mathane reaction.

G, A manufacture s claimed in elalms
4 aud 5, whevein sleam aund oxzygen
required for the gusificalion are preheated
i a2 lLeat exchapger comprising {wo
chambers charged with the eatalyst, of
which each serves alfernately as the
methane reaction shamber and s the pre-
heating chamber.

7. A proeess as clajmed in any of claimg
1—8, wharein sulphur compounds
present in the gas produeed by the
casifiestion ere removed before the gay is
subjected to the methane reaction.

8, A manufacture as claimed in any of
claims 2—7, wherein a part of the pus
produced by the gusification is caused fo
by-pass the methane reaction chamber,

9. Combustible gas of high ralorifie
vilue made by the process ciaimed in any
of claims 1—38,

of Mey, 153410}
IMRAY,

Agents for the Applicants,
80, Southampion Bu‘_i}dings, London,

[, VR =

" Dated tlis 6th day

Teamington Spa: Privted for His Majesty's Stationery Office, by the Courier Prexs.—1941,
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