10

15

20

25

30

85

40

50

RESERVE COPY
PATENT SPECIFICATION

Conventlon Date (United States): Dec. 29, 1938,

COMPLETE SPRECIFICATION
Improvements relating to the Manufacture of Gas

We, Bunzracs CoMBUATION CORPORATION,
of Talede, Ohio, United States of America,
a Corporation organised and exigiimg
according 1o the laws of the State of New
York, United States of Americs, assignees
of Jonx Arpricm ComMsTock, a cibizen of
the United Statcs of America, of 1438,
South Cave, Toledo, Ohio, United States
of America, do hereby declare the nature
of this invention and in what, manner the
same is to be performed, to be particulazly

deseribed and ascertained in snd hy the

tollowing statement : —

This inveniion relates to the manu-
factnre of gas mnd involves o methed of
and apparatus for utilising earbemacecus
maierial such as charcoal or coke in the
production of & gas which shell have a
high earbon monoxide content and which
shall be substantially devoid of the volatile
jmpurities given off by the carbonaceouns
material when ib is initially heated.

Hitherto in using carbonaceons material
in the production of a gas having the
chavacteristics mentioned it has been the
practice first to degasify a full charge of
said materisl iz a heated retort and then
to utilize that charge as long as it lasts in
making the desired gas.

The present invention, on the other
hand, aims 1o provide for the eonfinucus
toading of the carbonacecus material into
the refors and for the conlinugus degasi-
fication of the incomwing material.

In the manulacture of gas according to
this invention g methed of utilising eavhon
in the form of charcnal or cole fu produce
a gas of high varbon monoxide content and
of econtrolled hydrogen confent s em-
ployed, which method comprises fewding
the carbon into one end of an externally
heated retort to coniinuously maintain 1n
the retort a eolumn of incandescen| carbon,
continuously flowing a stream of g]?s out
of the zelort countercurrent to the In-
coming earbon whereby o expel from the
vetort those volatiles that are given off by
the carbon when it is first heated, flowing
an oxidizing gas into the retort at a point
where the carbom is substantislly devoid

[Price 1{-}

of said.volatiles and withdrawing the re-
gulting reartion products from the retort
at amother point where the carbon is sub-
sbantially devold of said volatiles, and
controlling the hydrogan content of said
reaction produets by controlling the com-
posttion of the oxidizing gas.

A gas producer made aveording to this
invention for carrying out the hefore
deseribed method comprises in combina-
tion, an externally heated retort, means
for feeding carbonacesus material to the
retort, means including meang for deliver-

" ing a base gas undér pressure to said re-

tort for causing volatiles and ~vapors
given off by the incaming material as it
bocomes heated to flowr oub of rather than
inte the retort, a passage through which
the desired gas is withdrawn from the re-
tort, the intake end of said passage and
the point where the base gas i3 discherged
into the refort being remote from each
other and both being sufficiently remote
from. the place where said material enters
the retort to insure that said material will
be vompletely out-gassed when it reaches
gaid enﬁ and said point, said base gas con-
taining a constitient that will react with
the out-gassed material fo produce the gas
flowing out of the retuxt threugh said
puassage. .

I]f.lefarring to the drawings filed here-
with. s — '

Fig. 1 illustrates a preferred form of gas
producer, and

fFig. 2 illustrates 5 modified form {here-
of. .

The gas preducer comprises e retort 20
and a furnace 14 for heating the same, the
means for firing ilie furnace comprising
buwrners 27 and temperature control
eppatatus of which a portion is indieated
at 28, The lower end of the retort is closed
eg by a valve 21 through which ashes may
be removed from the retort. Tha carbon
or carbonaceons material O fo be fed {o
the retort is contained in a magasine or
hopper 16 having a removable cover 16

and a valve-conirolled vent 17 and will-

534,517
Application Date {In United Kingdom): Aug, 30, [939.  No, F395‘/4f.

{(ivided out of Complete Specificotion of Applicatlons Nes, 24896/3%,
24897 /39, ond 24898/39.}

Complete Specification Accepted: March 7, 1941,

&8

B8G

60

70

75

80

B4

a0

ordinerily consist of wood charcoal, it 100

Yo%



f&8

b34,517

10

e

being noted that the lower end of the
magasine is in open communication with
the dpper end of the retort and, thersfors,
that the material moves into the retort
under- the -influence of gravity, 29
indicates a sand seal or the like Detween
ihe magazine and the retork.

Trojecting dowz info the retort from the
magazine for some distanée is o fubs 25
through which the desired gas produced
in the refort is withdrawn from {he Iulter

. for use, the Yube-being eoupled to a pipe
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B0 shown us leading-aut of the side of the
magazine at 31. 32 “and 83 indieate
normally rlosed clean-out pipes whish also
serve as meany for holding the tube 257
in predelermined position.

The base gas, which is to react with the

nut-gassed carbon in the ratort ta produce
the carbon monoxide is delivered under
pressurs to the retnrt by 2 valve-vontrolled
supply pipe 22 shown as delivering inte
the lower end of the retort whereby lo
insure that the ozygen-contsining eon-
gtitaent in the base zus shall be converted
into carbor monoxide hy the {ime it

The pressurs of the bese gog need naot he
great but it should be great enousgh te

cause the wolatile impurities given off hy

the ineoming carbonaceous material as it
becomes heated to flow out through the
vent 17 rather than into the refort and
additionally fo prevent produets of com-
bustion. in the furnace 14 from seeping
inly the refort. The degree to which the
tube 25" projects into the retort should,
of course, be suck as to insure that by the
time the intoming carbon ryeaches the
intake end of the tube it has not only been
sufficiently out-yassed for the purposes iu
view buj ias also attained the prevailing
teroperabure as determined by the setiling
of the temperatura control spparatus pre-
viously mentioned.

* Ths primary constructivnzl difference
between the gus producers of Figs, 1 and
2 is that whereas in Fig, 1 the reaction
products flow out of the retort through the
tube 25%, in I'ig. 2 ihey fow out through
2 side port 25.1n the wall of the retort.
However, the mode of operating the pro-
ducer of Mg, 1 is the same as that of Fig,

2 oud therefors mneed mnot be further

deseribed.

The side port 25 constitutes the iutaks
end of a conduit 80" which delivers the
withdrawn gases in 2 heated eondition to
an enclosure 84, 1n order to assist in
kesping said gases hot while fowing
through the conduit 83¢°, the hot waste

‘gases Ifrom the furnabe 14 are enmsed to

How uwpwerdly around said conduit
through an wpright duct 85 from which
they pass to the afwosphere through o 85
side opening 36 in the duot.

7 indicates a portion of the floor or
base of the enclosurc 34 und 88 a portion
nf 3 hood or cover which sooperates wilk
the base to form the enclosure. Thae con- 70
duit 80" is shown as comprising a tube
baving at its upper end an annular flange
3Y removably seated in an wnnular seal
and having at its lower end a bell mauth
40 which dips into an enuular sesl, there- 75
by facilitating assemablage of the pacts.

The gases wilhdrawn from the retort
threugh the tube 25 or the side port o5
are well adapted for use as a proteetive
atmosphere for hegted steel and the en- 80
elosure 34 shown in Fig. 2 may thersfore
be uscd for heating stecl artitles for
varivus proessses such ns annealing,
normalizing, hardening, tempering, forg-
ing, efe. 86

The choice of base gas hereinbefore
referred to will be determined Largely hy

-its relotively low eontent of bydrogen ox
reaches the intake end of the tube 257, .

ydrogea-containing constitnents and by
ils nitrogen content. Thus the hage gas 80
may be air, debydrated flue gus, dried
ammeonia combustion praducts or producer
fos or various mixtures of these gases
diepending en the pmount of nitrogen that
is desired in the reaction produets. 95
[ The relative proportions of 0 and CcQ,
in fhe reaction producis is a funition of
the temperature o which the carbonacesus
material in (he retort iz heated and by
mathtaining the retort at the same or 100
substantially the same tersperatwre as the
temperature of the snclosure 34 the ratin

(Coy
of —— expressed in partial pressures in
]

atmospheres will be such as o be neutral
or slightly carburizing to the sleel in the 105
enclosure.

In order that the refort may withsiand
temperatures in excess of 1860° F. ig will
ordinarily be made of silicon carbide,

As an indieation of the difference in 110
the composition of the ventad gases, thub
is, the guses flowing out of the magazine
through the vent 17 and the retort pmses,
thist 15 the gases flowing out of the relorl
through the fube 25 ar side port 23, 115
when using wood charcoal as the carbon-
aveous material and air as the base gas,
tlie 'following examples are given for hwo
different {emperatures,
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Examprn No. 1.~—Retort at 1550° F.
Vented Gases Betort Gasges

o 9
3.6 Co, 0.7
b 0.0 0, 0.0
28.7 CO 33.1
7.4 H, 2.1
¢.0 CH, 0.
balance N, balance

10 Exaxvreram No, 2,—Retord at 2200° F.

Yented Gasea Retort Gases

%
4.8 co, o5
0.8 g, 0.0

15 30.6 ¢o 34.5
7.7 H, 1.2
0.0 CH, 0.0

halance N, balanee

The metled herein described of makin
gp & metal protesting gas of eantrolleﬁ
hydrogen conteni regardless of the initial
content of bydrogen vr bydrogen com-
pounds ia the carbonaceous material (e.g,
carbon, coke, chartoal) is an important
feature of the invention.

- Having now particularly deseribed and
aseertained the nature of our said inven-
tivn, and in what manner the same is %o
be performed, we declare thet what we
elaim is:—

1, The manufacture of gas invelving
the method of uwiilising carbon in the
form of chareoal or coke to produce a gas
of high carbon monoxide content and of
ag controlled hydrogen  content, which
method comprises feeding the carbon into
one end of an externally heated retort to
continuously maintain in the reiort a
culum of incandescent carbon, eontinu-
ously flowing a stream of gas out of the
retort countereurrent to fhe in-coming
carhon whereby to expel from the retort
those volatiles that are given off hy the
carhon when it is first heated, flowing an
oxidizing gus iunte the velort at a point
where the carbon is substantially devoid
of suid volatiles and withdrawing the
resulting reaction products from the refort
al another point where the earbom is
B0 substantially deveid of said volatiles, and

25

40

45

controlling the hydrogen content of said
reaction products by confrolling the com-
position of the oxidizing gas.

2. A pas producer for carrying out the
method of olgim 1 comprising m com- 55
bination, an externaily healed relord,
maans for feeding carbonaceous material
to the retort, means for delivering a base
gas under pressure to said retort for
sausing volatiles and vapors given off by 6o
the incoming meierial us % hecomes
heatad to flow out of rather than into the
vetort, o passaga through which the
desired gas is withdrawn from the retort,
the intake end of gaid passuge and 1he gp
point where the bave gas is discharged
into the retort being remote from each
other and both being sufficiently remote
from the place where said material enters
the retort to insure that said material will g
be completely out-gagsed when it renches
sald end and said point, said base gas con-
teining a constituent that will react with
the out-gassed material to produee the gas
flowing out of ths relort throuvgh said 75
passage,

8. A gas producer according to eleim 2
characterised in %that the rctort iy eur-
rounded by a furnace for heating the said
retort. '

4. A gus producer acenrding to claims 2
and § wherein the retort Is fed wilk car-
bonacevus material tkrough a hopper dis-
charging into the upper end of the vetort,
the said hopper being located exteriorly
of the furnace. '

6. A gas producar ageording to claim 2
wherein the intele end of said passage is
intermediale the éods ol suld retvrd und
the point of discliarye of the base gas into pp
the ratort iy adjacent that end of the latter
most remote froni the incoming carbon-
seeous maberial, o

6. The method of marufacturing gas
substantially as hereinbefore deseribed.

7. A gas producer eoustructed subsfan-
tally as deseribed with referenee to znd
as llustrated in Figure 1 or Figure 2 of
the accompanying drawings.

Dated this Ard dey of Februery, 1241,
MEWRURN, ELLIS & CO.,
7072, Chancery Tane, Tondon, W.(.2,
Chartered Patent Agents,
and 15, York Street, Sheffield, 1.
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Lesmington Spa: Prioted for Fis Majesty's Blationcry Office, by t]ila'Courier Press,—15841,
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