CIPO - Patent - 469404 Page [ of' 2

Bl ooy Coee Canada

el Strategis [ndex: e e .
c1ro NkEsE o

strategis.qc.ca : : : - oA

Canadian Patents Database
12/19/200)] - 12:21:.45
{12) Patent: {11y CA 469464

(54) PROCESSES FOR THE PRODUCTION OF WATER GAS AND THE LIKE SYNTHESIS GASES
(54) PROCEDES POUR LA PRODUCTION DE GAZ D'EAU ET AUTRES GAZ A SYNTHESE ANALOGUE

(72) . {Country}: MICHAEL STEINSCHLAEGER (Not Availabie)
(73 o (Country): MICHAEL STEINSCHLAEGER
(713 - = (Country):
74
{43) Naov. 21, 1950
{22)
(43)
(32) : 48/39
(51) s : N/A
No

157 s Neone

N/A

Unknown

*** Note: Data on abstracts and claims is shown in the official language in which it was submitted.

View or Download Images :

Cover Page [mage
« Abstract Image
« Claims Imagce
-~

Disclosures fmage

* ‘
Drawings Image

http://patents Lic. ge.co/detailspatent_number—469464 &language=X 12/19/01



469464

This inventlon relutes to o process for the rounction

g ot water cas snd liks cynthesis g28, ull of which &re
; hereinatter referred to as waler =as.
1
4 Lo the discontinumous process of produclag wator gos
;i & largs amount of time and & hizh proportion of nizh
: quality fusl ig used for heating the gunerabsr during tho
5. biowings pericd to the temueraturse reguired for the resction
0 &7 g
9 and to make the process practically posgible aa exteisive
i
il decrease of temperature in the generator bed uust take
w1
B
& place,
If on the other hand a continuocus process is used

with reucycling.of gages %0 bring the generator bed o
the requlred temperature the gases which leave the
generator have a very high tewparature particularly if
such Tuels as high temperatﬁre ¢oke are employed and very
large volumes of gas must be re-cycled and a considerable
amount of high quality coke 1s nol converted into water gas
'57 and is found in the ash.
It 1s. 81 object of the pressnt invention to overcome
these disedvaniages.
With this object in view the present inventiosn provides
a discont;nuous process for the menufacture of water ras
wherein the heat.necessary for the reaction with the solid
fuel in the generator and to compensate Lor heat losses is
obtained partly by using a regenerator which is heated by
gas from a producer gas plent or other source, whereafter
a mlxture of water gas or coke oven gss or other gas rich
in meshane or hipgher hydrocarbons (saseous, liquid or solid)

and eteam and/or carbon dioxide is passed torough the seid

Fegenecrator and the product thus obtmined rassed to 8 water

2.
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HRS geaerator, bue passase o the ssld aixturs Theough
the rogenerator heating the miziture to a prao-determined
temperature and partly by subjectineg bthe generatse 1o
blowing from time o time wibtih oxygen, alr o1 other
oxyuen-conteinlng sazes,

It will be understood that any other S5E08 Nnecessary
for the reaction may be added to the mixiure. TFurtheruore
il & normal blue water gas or a water gas more rich in
hydrogen is to be produced stesm will be g HECEBESALY
ingredient with or without carbon dloxide whilst if the
water gas to be produced is to be rich in carboan
monoxide, carbon dioxide will be & necessary lngredient
wlth or without stean.

It will be seen from the above that by alloviing the
same temperﬁtﬁée deorease ag is usual in the well known
discontinuohs processes & considerable incresse in the
time of the "gas meking" period is obtalned, for this
reason it is possible to allow in the process of the
Present invention a smaller decrease in the temperature
in the gensrator bed and resulting from this a considerable
ineresse in the capacity of the generator can bs achieved
in practice.

The fuel employed in the generator is ¢oal, coke or
other solld or liguid carbonaceous fuel, preferably high
temperature coke. The producer gas plant way use fuel of
the same type ss the generator, or other gsolid, gaseous
or liguld fuel may be used.

Yhe following modifications of the usual process
which are of coasiderable value cen be cffected by using

the process of the preseat invention,
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1. It & higzner tecpersture is desirable in She
generator and the blow gases contein o vory hish proportioon
of carbon wonoxide these blow wases can be used o hzat
tha regenerator.

. Lt it is desirable bto use still lsss coke of a
larger size the blowing of the gensrator can be eflecisd
with & mixbture of producer mas or other available LHSOE
and air or preé-heated air and the blow mases whlch will

be 1n this cese rieh in carbon monoxide can be utilised
for hemting the regenerator.

3. Should 1t be necessary by using normal
temperature in the generator to cool the ash the re-~cycle
gases with the addition of the steam necessary for the
reaction can be brought into the generator above the
grate. This procedure will in any case bDe necessary
in the peried of "up? gas making if.highttemperatures
are Lo be gvoided on the grats.

4, If e generator system is used in which the ash
leaves the generator in a fluld condition (by using vary
higzh temperatures in the generator) the blow geses contaln
a véry high proportion of carbon monoxide and are used for

heating the regenerator. In this case the capacity of the

generator Is very high and the blow gases are sufficient

. Go .provide the greater part of or all the heat unecessary

- for the heating of the regenerator. 3hould the blow gusea

have %00 low a calorific value for the achieving of the
high tempereture required some water gas or‘ather gages
of ﬁigh calorific value cen be added %o tho blow gases or
& part of the heet can be taken from the generator bed.

In this case not wmuch of +the Tusl of low oalorific

valus cen be used but the total fuel consumphion of
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cokke 1s less than by ths well knovn procssgsss.  This o
of producing the gases is most suitable for produetion of

synthesis .vsees from cethons-coutasiniosg

Furthermore, when using such o pensrator syestem in
whiéh the ash leaves The generator in fluid form another
regenerator iz used for pre-heating the ale or &ll or a port
of the gases can be produced in the down geas msking period
and the heat stored in the ash and clinker for pre-heating
the air. In this case the pre-heat temperature of the
re-cycle gases used in lthe up gas making period is practically
the same as or highef than tiie highest temperature of the zsh
and ¢linker. The heatlng of the rsgenerator for pre-heating
alr is accomplished with the sensible heat o1 the water gas
ieaving the generator,

5. If not very high temperatures are degirable in
the regenerator a part of the heat to pre-hest the re-cycle
geses can be taken from the generstor bed; oz tha other hand
1t may be advantageous to blow the generaior at a lower
temperatﬁre then the temperature of the re-cycle gases, or
1t may be desirable to change the temperaturs of the re-cycle

gases:within a gas making period so as to achleve the wost

advantageouns temperatures in the regenerator and the generator,

6. If bxygen 1z used for the produchion of water gzas

oi synthesis gases tho application of the above~mentioned

ﬁrocass‘results in a saving of oxygen.

7. Tt ig possible by the application of the process
of this invention advantageously to produce such gases as
carburetted water ges, carbon monoxide-rich, hydrogen-rich,
nitrogen-rich ete. gases and algo geses with very low
content of inert constituents, because of the great
Tlexivility of ths process of the invention.

In producing carburetted watsr gas 1% is possible by

using the process of this lovention bto achieve a considerably
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srobuee baopbe woons louvioe . bo s srebor tuaun
Pa usus 1l senioved by olaer vruoeuaus. WUhe ocerstiosa of

the senerator dolthsa os fallowo:  who wiole 01 Lhe sreobsr
part o the ~oses is producsed In the up ous sukine worion.
Unis will allos o0 the dinjection of theo 21l snd L 2vanora-
tion of the samz in the pos {(without using A carburettsr).

The {ollowling wodifications nnd sone cultable conditions
of practical oeerallon vwhich are of considersble velue oon
bo effected by using the process of the prosent irv ention,
in produecing blue water pas or similer cosces it is
advantageous in The down gas making periosd to stors as much
heat as possible in the ash and clinker, so that in the
following up ges meking or blow perisd the lheat so stored is
utilised in the steam or re-cycle gmses and steam or LThe
air required for blowlng. The coke is advanfageously chargad
bafore the up gas maklng period begins so as to pre-heat
purtly or wholly the coke with the gases leaving the
generator. The pre-heating of the coke to wtill higher
temperatures can be achioved with the blow gases leaving the
reacbion zonet(if necessary by the addition of secondary air).
The ratio between the amount of the nases made in the down ané
up ges naklng periods should be regulated according $o the
Jenperatures desired in tho gases leaving the generator., ¥For
heating tho regenerator the heat in the blow zases is used end -

zs 1t is not necessary to use g2 much re-cycle gasses this heat

“ig sufficlent 4o heat the rageneraetor and nrovide steam for the

reaction and surplus stesm. The amount of surplus steam avail-
able can be regulated by the variation of the pre-heat tempera-
ture of the gases leaving the regenerator and, of course, by

the composition and anouni of ths blow geees. The sensible

N

hest of the water guas snd stesn lesving the generatar is

used for production of sbteam in the gas waking coycle {thus
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utilising the capacity 20 tne svsilahle noiler in 4e -5
T - o e

maiking perlod und savia: diu codlins waler [or bis coslin of

thoe prses),

The pre-heat touperatures o bho re-erole wosSes in bas
P r o

dovin end up ges naking perlods auy advesnboreously diffsr (For

exailple lower in the up pos wmeking period). e mobtive powsr

% for the re-cyele guses is prefoerably stesm or obher onsoes
g

i necessary for the reection used in an injector.

g

el . P, : " P
H The followlng exepmples illustrate how the process of

the invention may be carried into effect:

L. 0.45 kgms. of steam havihg a temperature of about
& I3 I

12076, was nlxed wivth 2.5 cubice netres ofwater gas and
the mixture was proe-heated in o heat exchsnger {which was
heated by re-cycle gases coming from the generafor) and
then passed o a regensrator the Lemperature of which had
been reised to 1300°¢. by burning producer gas generated
in a producer géé plént. The wixture of steawm and wster
‘g8s was then introduced into a gonerator to produce water
geg. Ths generated snd the re-cyclad water gas (3.5
'éublc metres in all) left the generator at & iemperature
of 75000. and was then cooled to 150°C. (the heat
extracted was used Tor pre-heating the re-cycls gases
‘and sbean) and 2.5 cuble metres of the water gas were
re-cycled,

It is o be neted that by using a producer gas plant
the producer gas is used es 1t comes from the pland with
& high temperature aﬁd the air used in the producer plant
and in the combugtion in the regenerator was pre-heated with
the waste goses from the ccmbustion procegs. The same pro-
cedure can be applisd by using sther gaéses, In that case the
gas and the ailr used for comobustion are then pre~heated with

the waste gases,

7.
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IV wes founu et bthe consunpbion o0 wore 20 & Size

pbout 13" (calorilfic valus 7150 t.col. sor gom.) was

S10 kgme. in addition to 110 kpms. of coke of 8 size vader

: i {calogific valus 9400 w.cal, per Roe.) waer LO0O cubio

wetres of blup wataer gas produced whils®t the outpout of

the genurat&r"per unlt of time waes considorably incressed.
2. O.5'kgmé. of stoam having & temperature of shout

i 150%¢. was mixed with 2 cublc wetres of water ges end the

nixtura was suporhested in & rogenerator the tanverature of

which had been reised to 1100°C, by burnilng producer gas

generated in a producer gses plant, The mixture of steam

and water gss waz then introduced into s generator 4o pro-

duce water gas. The generated and the re-cycled water gas

(3 cubic metres in all) left the generator at & temperature

of 450°C. snd was then cooled to LiG-200°C. (the heat
extracied was used for producing steam and eleoctric current
for the process) BiG 2 cubic metres of the walter gas wvere
ro-agycled.

| It was found that the consumption of coke of a gize
about 1E" was 265 kgms., in addition to 245 kgmé. of coke

of @ size under LY per 1000 cubic mstres of?ﬁater gas pro-
duced whilst the output of the.gengrator per unit of time
.was consgiderably iuncreassd, . 7

B

. 0.6 Oubiq netras of reﬁgycla gases and {he necessery
amount of steam are injected iﬁtb the suparheater {carburettor), ?H
pre-haated to the required tempﬁrétura and introduced inte the |
generator (in this case the temperature of the pre-hoated gases
is about 1050°C, and the gages will be.introduced above ‘the
grate)., The gases leaving the resction zone have @ high |
tonperature (average 11750033, th;s temperaturs can he sub--

stantlally the seme when the gemsss leave the generator.

This is schieved by blowing the generator befsre the up gas
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maklng period and Leabing tho cone, whlco Jus chal

fed LeTuoaen
the up @os maitlng aad the blow periods, Frowm thic woeg lasviog
the generator (1.0 and 0.5 cuble netrss = 1.5 cubic metres)
having in this example = femporature of 10&030., 0.5 cublic
metres are re-cveled by using an injccetor the motive poner
for which iz steam necessary [or the reaction.

he mlxture is pre-heated in btue regenerator {regsrs rator
creviously heated by blow gages) the gases are introduced
into the geoesrator above the grate. The 1 cuble meire of
the water gas having a tsuperature of 100033. le mixed
(by injeotion of oil} with the oil ov tar which eveporates
and the average ‘temperature of The gases and oil vapours
amgunts to 50006. This mixture is then sent ©o the super-~
‘heater where tﬁe mixfure is heated %> the necessary tenpera-
ture for the complete cracking of the oil and to produce
the required carbursttsd water pas. The amount of the il
used in tﬁa above mentioned example 1s 2 gallons per 1000
cubic feet of carbqretted water gas, if 35 gallons are used
the temperature of the mixture will be about 420°%¢. By using

pre-heated olls or distillation oll gases or tars or tar

gases 1% 1s possible to use a s%ill smaller sized superheater or ¥

even no superhaater a% all. The same rasults can be achleved
-by increesing the tenperature of the gases leaving the generator i
81111 more or by increasing the sensible heat of these zases
by using more excess ghteam than is normally necegsary for the
reaction or using more reo-cycle gases,

The sensible heat of the curburetted water gasses leaving
the superheater is used o steém production in the gas making
period.

In certaig circumstances it may be advanitageous to
operate the generator with hirh resction tempersturss, The

operation of the generator is then sreferably as follows:

<.
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The vuole o L oe “imomidw ko oo up oo gecsdnng period,.

“ha gases leavivne: the gzacretor beve a very blsh tsaperature
and bhe sansible heat of iheve kooses can boe swill furbher
incrcused by increasing tis execess above tue adrmsl of

the steam necessary for the reaction. It will then be

_Eoséible to achlieve the eveporation and the cracking of the

Joil wlthout using & carburettor and supernestsr. Tha car-
burettor snd superheater are then used for pro-heating the ro-
cycle gases, steam and aly necoessary for the reaciion.

Tne ebove mentloned modification can be used for faking
carburetted water gas without a superheater or with m super-

heater when very high teuperatures are required for craching

"“tue oils, tars, piteh, ete., utilising oils, tars, pitches,

ete., which are difficult to ecrack or requlre higher cracking
temperstures than the oils normally used.

4, This example illustretes the use of a generator
in whicﬂ the ash leaving the generator ig in fluid form.

a. (as meking period: 0.5 cubic netre of re-cycle

gages and 0.9 kg. of steam per cublc metre of ges produced
are brought into the generator (average temperature in the
reaction zone 150090;) wlth a pre-heat fempersture of 150000.

The sensible heat of the gases leaving the generator is used

“dgn the Following way: ‘The sensible heat of 1.0 cubilc matre

of gas + 0.333 kem, of stean are used Lor Tthe eveporation

and cracking of the oil (2 gallons per 1000 cubic faet) and

the temperature of thg mixture ts 77090, 0.5 cubic ametre of
gas énd 0;162 kgs. of steam are used to heat the carburettor
(the carburettor is used in the following blow period for the
pra-heating of %he air used for blowing o & temperaturs in
this example of S00°C.), aftar‘leaving the carburettor this
re-cycle gas is mixed withlouﬂ kzm., of ztean (used in an
injector) and brought into the‘suparheater (used as & re-

generator) for pre-heating the mixture %o 15007¢. and then

i

1G.
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brow:ht into iha zeuerator,

b. Blow period. .ir ie blown throush the regensrator
into the generatosr, The vlow sases leavin: the coaetion zone

pre-heat the coke asnd axrs then used for hesting the auner-
heater {in this cose used asz 2 ragonerator) 3o the tewperaiure
regquired, The coke consumption 1n usiapr this modification

is low in spite of the high tamperatures of the pesse and the
undecomposed steam leaving the generator and the cepacity of
the genaretor ls very hlgh.

In the production of nydrogen—rich gases 1t 1a poszible
to opsrate the generator with practlcally very low tezmperaturss
without decreasing the capacity of the generator fo a very low
lavel so that the process is very suitable for production of
hydrogen-~rich gases. If & high capacity of the generator is

desirable 1t is possible to use high temperatures and a lerge

‘axcess of steam without unduly increasing the coke conswmption.

In this oase = part of the steam not used in the resction is
always re-cycled back with the gases injected into the
gonerator. If a further convaersiocn plent is usged for pro-
duction of still more hydrogen the geses and undecomposed
gteam can be sent direct to the convarsion plant and the
vemperature of the wmixture csn be adjusted by the operation
'sonditions of the generator.

By using coke oven gag or other methane contalning or
qthar gasoous or liguld hydrocerbons particularly residual
géses from the oll synthesls or other syathesis processes or
hydrogenation processes, the heat in the decomposed gases and
the undecompoged steam (from the decomposing chamber =
‘reganerator) ere used for the reaction in the generator (the
temperature in the regenerétor ig dependsnt on the degreé of
the decomposition required or whether catalysts asre used for
the decomposing reactlion end the composition of the synthesis

ges). The inerd content of the synthesis gases can be
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resuleted Sy bowlos ouv oo o serb ool bn roslounl csoes Foon

caonet are used for beublae the

Trig process.  The ulow oo
recenorator Lo provide the hedt necesgory 1or tho decamnposition

reaction and to hsat who sbeam and the woscs aoed in bhe

rzaction. Uhe excess ol stean for the docosoyosing rescuion

is preferably 2 high that the undecomposcd sheun leaviog

% the regenerator ia [or the greater port or wholly sulficiont
'12‘ i

é for the later reactlon in the generstor. L0 the blow sasus
it ara not sufficieut o provide the ghole hest for bhe resction

in the regenerator residual goses or other fusls czn bs

added. IF the ratio of methane containing gases, sgleam or
other gases used for the resctlon is too nizgh, so thot the
hegt which must be stored in the regenerator ie consequently
a;so too high it is preferable, so as 4o avold too larss silzed
regenerators to use two regenerators. The overation when using
two régenerators is as Iollows: Heaving of the regeneratorn,
1, In the blow pericd with tho blow gases and additional
fuels. 2. In the gas making pericd with sdditional fuels.,

At the same time the other generator is used for the reaction
and heating.

The above mentioned modification Tor production of
synthesls gases applies 0 the production of goses with a
ratio of GO ; Hz = 1:% and more hydrogen snd allows of the
Iprqduotion of gases with a ratlo of C0 : Hy = 1:1 ard less
hydrogan {the CO - rich geses are used for production of
primary oroducts rich in olefines}.

If & high decomposition temperature ls used in the

- raganéfator and no such high teupersture is desirable in %he
generator {low fusién temperature of the ash or vroduction
of hydrogen-rich gsses, ebte.). The temperature cen be
regulated by addition of siteam or other gases nscegsary for
the reaction,

The depth of the resction zons, the coke ash and

Cam,
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clinker bad shoul. bo variuad sceordine 2 vus rosebion lteking

vliace or tusz gos composiiion rouyuired, 5o s B0 sohieve ihe

most adventageous resulbs and condliions,

The re-cyels gusos, steam, nir and a%hoer geses and
fuels necesrary Loz tho roactisn, whon waving low tomonsr-
atures are introduced in%o the gonsrator in Hhe seqns wey &z in
known constructions of zensrators. By uvoing tne goses with

hizh pre-heat temperatures bub not s nigh as the reaction

tomperature, the gases sre inlroduced into Lhe generstor in
such places that they can be pre-heated vi th the hest storced
; in the ash, clinker, coke, cosl or liaing 90 the generator.

By using the above mentioned ceses with the same or higher
temperatures ns the reaction temperature the gases should be
brouzht in pleces having the seme or the hishest tewmperatures
In the generator. This is #11 provided that =ome other econ-
siderations do not require other conditions of operation such
as g part of the heet in the re-cycle goses being stored, stc.

The steam necessary for the reaction and thes surplus

gtean can be produced in the gensrator plant or if steam is
available from other sources the c¢oke can$umption can be.
decreased.

In some cages 1t may be advantageous to blow the génarator
up and down, using so the heat stored in the coke, clinker and
'ash for alr pre~hesting or for furither pre-heating of the re-
cycle gasea andfor steam., ‘he ratlo of the air used in the
dowg end up blowlng is dependent on the amount of e heat whichi_'
1t_1s dasirable to store.

Ingtead of air in the blow period it is sometimes

advantageous to use oxygen in the blow period. The gaseaes
leaving the generator in the blow period sre, preferably sfter
washing out carbon dioxide, mixed with the gases produced in

the ges making perlod. If the gases produced in the b low period

lz' .




sre cixed withows weoonli oub zurbon dlowide, Lo LrdUM OF
carbnn dloxide in the nixbure can be reoguluted by tho rotlo

used Lo the b low

Letweun stesm, or other jwosc

voriod, The seasible heat of the [ p Looving bee reneratir
in the blow period iz used {or heatln o Gfe rofgoneraior.
In order to uge the sans covnscblon for woth Lne up

and down ey making periods fou bringing vio ro-oyele puees

; -
i

é ints ths battom or the top of Lthe moperator, WwwWo lnjectins

R

‘ vorking in different dlrections disposed betawon the connsmobion
W

. plpes are used,

The invention has a nuober of advants/gs.

Tnus, for exsmple:

1. The process nses less fuel.

o, It is possible to use a part o? ths fuel in the
CPorm of low gquality fuel (such as coke of smaller size).

%, The production cspacity of the water ges geneveior
is considerably increased owing to the shorter blowing times
and the longer time durine whilch the temperaturs in the water
sas generator is high enough o allow of the neking of gas.

4., The efficlsncy of the process is increased 1o

batwesn 75 and 80% and the capacity of the plant s lncreased

by betweer 50 and 1504. y
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Having thus desoribed my invention, I olalm;

J 1. A discontinuous process for the manufasture of

£ water gas which comprises subjecting & generator econtain-

% ing o carbonacecus fuel bed to blowing with an oxygen-
containing ges, heatlng a regenerator by passing a hot gas
therethrough, end during the make run splitting the made
gas lssulng from the generator into two sitreams, mixing
with one of sald streams a gas rioh in methane and at Llesat
one subgtance selected from the group consisting of stean
and carbon dloxids, and passing the mixture thus obtained

through the regenerator and them into the generator.

2, 4 discontinuous process for the mamifacture of
water gaa which comprises subjecting a generator contain-
ing a carbonaosons fusl bed to blowing with an oxygen-
contealning gas, heating a regenerator by burning therein
gas frbm & broducer gas plent, and during the maks run
splitting the made gas issuing from the generator into
two atreams, mixing with one of sald streams e gas rich
1n methane and at least one subsgtance selected from the
group conalsting of steam and carbon dioxide, and pasuing
the mixture thua obtalned through the regesnerator and

,then into the generator,

d. A discontinuous process for the manufacture of
water gas whioh comprises smbjecting a generator containe
ing e oarboneoeous fuel bed to blowing with an oxygen-
eohtaining gas; heating a regenerator by passing a hot gaas
therethrough, and during the make run splitting the made
gag lesuing from the generator intc two stresms, mixing
with one of sald stresms coke oven gas and at least cnse
subatence selected from the group consisting of steam gnd

oarbon dloxlde, and passing the mixture thus obtalned

“ 15 =
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through the regemerstor and then into the generator.

4, A dlscontinuous process for the menufacture of
water gas which comprises subjeoting a generator contain-
ing @ carbonaceous fuel bed to blowlng wilth an oxygen-
sonteining ges, heating a regenerator by passing a hot gas
therethrough, during the make run aplitting the made gas
issuing from the generator into two streems, mixing with
one of sgld streams afb least one substance selected from
the group congisting of steam and cerbon dloxide, and
passing the mixture thus obtalned through the regenerator
gnd then into the generator and injecting oil into the
other of aald streems while the sald stream has sufflelent

gsensible heat at least to oveporate the oll.

B, 4 discontinuous process fQr the manmufmoture of
water gas whioh comprises subjecting a generator contain-
ing a oarbunaceous fuel bed to blowing wlth an oxygen~
containing gas, heating a regenerator by passing a hot gas
therethrough, end dufing the make run splitting the made
gas issuing from the generator into two streams, mixing

with one of said streems at least one hydroocarbon end at

 least one substance soleoted from the group consisting of

gteam and oarbon dloxlde, end passing the mixture thus
obtalned through the regenerator and then into the

generator.

5. R. W. ALLEN,
360 8%. James 8t., Woet,
Montreal.

Patent Agent of the Applicant
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