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To addition; it may conceau : 
Be it, known tilt i, ANTON ESSER 

scar: ITT, a citizen of the German Empire, 
residing at Stolberg. in Rheinland, Ger: 
many, have invenied certain new and useful improvements in Apparatus for Producing 
Hydrogen, of which the following is a speci 
fication. 
This invention relates to apparatus for 

producing laydrogen; and it comprises an 
apparatas inaving : central combustion 
chaniser inciosed by an annular casing, a 
waii of heat insulating or refractory ina 
£eria starroundif.g said casing and spacett 
away it::refrom to form an annular reaction 
claim bei therebetween, a pervious annular 
reactions fiass within said chamber and surp 
ported by said casing and said wall, and Con 
nections for introducing steam, reducing gas 
and air into the combustion chamber and 

hereinafter set forth and as claimed. 
in the present invention have devised 

& type of retort apparatus obviating the dis 
advantages of heretofore known retorts and 
secr:ring certain new advantages, in lieu 
of placing the charge of reaction material 
in an externally heated cylindrical retort, in 
which with increase in size the surface area, 
increases less rapidly than the sectional area. 
(which is the heretofore known practice) 
use a cylindrical combustion chamber with 
the reaction material disposed around it in 
annular arrangement; as a narrow annulai' 
column held between the combustion cham 
ber and the furnace walls. in lieu of heat 
ring a cylindrical mass by combustion in a 
fire chamber around it, heat, an annular 
mass by combustion in a fire chamber in 
closed by it. With such an arrangement, 
with a given lateral thickness of material in 
the column the ratio between heat-absorbing 
retort surface and quantity of material is the 
same whatever the dimensions of the appa 
raits. 
layers with a large quantity of material; a 
thing impossible with an externally heated 
cylindrical retort. And with these thin lay 
ers, a uniform circulation or passage of the 
various draft currents through the reaction 
material or mass can be attained and a uni 
iorm heating. Secured, thereby producing 
Eaany economies. In a shaft or retort of 
large cross section, the formation of chan 
inels and of impervious portions is practi 
cally impossible to obviate so that apparatus 

Specification of Letters Patent. 

o the reaction mass; all as more fully. 

And I can use comparatively thin 

lateated Say 8, 39A. 
plication filed June 9, 1933, Serial No. ??2,73i. 2,enewed February , 19. Serial No. 149,375. 

of great capacity 

unit under the present invention. 
To obviate oxidation and leakage losses, 

can use the nethod of my copen cling appli 
cation, Serial No. 444, filed January 9, 
1915, as a division of my copending appli 
'ation, Serial No. 706,118, filed June 26, 
1912, which comprises using the reducing 
gases of the rediction phase for heating 
purposes, sending such gases first through 
tie iot oxidized charge and thence through 
the heating chamber for combustion there 
in. This makes retort and combustio: 
chambei substantially one conduit and ob 
viates any material differences in pressure. 
in the method of the stated application 
there is the further advantage that the iron 
reto it may be kept deoxidized. The inven 
tion can however be used with the ordinary 
Inlethods of heating and the draft connec 
tions usual with ordinary retort apparatus. 

All the heating being internal, the heat 
titilization is good and radiation losses are 
reduced. The Outer furnace waiis, which 
may be heat-insulated if desired, serve 
mainly to retain heat and to help support 
the charge of the reaction material. For 
this purpose, the charge should be directly 
against the furnace wall. With the charge 
vertical, as it usually is, this support is an 
important item since the outward thrust, at 
the base of a column of such heavy material 
as lunp iron ore is sometimes great. 

In the accompanying illustration I have 
shown, more or less diagrammatically, in 
embodijnent of the described invention. In 
this drawing, the illustration is in vertical 
section. 

Element 1 is a furnace chamber or wall 
of refractory imaterial and is best cylindri 

It may be made of brick or cal in shape. 
any other suitable refractory structural ma 
terial and is best so arranged as to be heat 
insulating to a large degree. It is best pro 
yided with a lining 2 which is illustrated as 
iron or steel, and may be fianged over the 
top of the outer wall as shown. This lining 
is not absolutely necessary but is desirable 
as adding to the gas tightness of the ap 
paratus. if of iron, its surface plays some 
part in the reactions being alternately oxi 
dized and reduced. It may be made in sec 
tions if desired as this makes replacements 
and renewals easier and cheaper. At a point 
within the chamber and spaced away from 

'annot well be built. . 
: ra s There is no limit to the capacity of a single 

6. 

5. 

7 

5. 

38. 

90 

10C 

  



:0 

20 

30 

35 

(5 

5 

55 

8 

122 

the wall is an annular casing 3 which may be 
made of steel or iron. As shown, this wall 
makes a gas tight joint with the lower wall 
or bottom 4 of the furnace chamber and ex 
tends upwardly to a point somewhat short 
of the top 5, the clearance establishing coa 
munication between the chamber within it 
and the annular reaction, chamber between 
it and the wall. This casing is spaced away 
from the chamber wall to form said annu 
lar reaction chamber and the chamber is 
provided with a pervious column 6 of iron 
ore, iron oxid, a mixture of iron and man 
ganese oxict, a manganiferous iron ore, or 
other material capable after reduction of 
taking up oxygen frol) steam with libera 
tion of hydrogen and of being reduced in 
turn by reducing gases (hereinafter referred 
to as ferruginous material). The presence 
of manganese in the iron ore facilitates the 
operation of the charge. Toward the bot 
tom, the oute waii is recessed as shown to 
for in an annular gas channel 7 into which 
the charge may extend as ail angle-of-repose 
pile. At the top, the apparatus is provided 
with openings 8 having removable cover's 
which may serve in charging in reaction ma 
terial. Centrally is another conduit 9 pro 
vided with removable cover 10, gas conduit, 
11 and air conduit 12. The annular casing 
forms within it a combustion chamber 13 
provided with a checkerwork or the like of 
fire brick or other suitable refractory mate 
rial. At its base, this combustion chamber 
may be closed by a perforated bottom 14 
serving to support the checker. The perfo 
rations open into conduit 15 having a con 
nection 17 to a stack or the like, an air or 
gas inlet 18 and a steam inlet 19. Entering 
the annular channel (7) at one side is valved 
gas conduit 20 and air conduit 21. At an 
other point conduits 22 and 23 with seal pot 
24 allow leading the hydrogen away. Re 
movable cap 26 allows venting waste gases. 
Door 25 permits removal of the reaction 
Inna SS. . 

In the use of the described structure, pre 
suming a steaming and hydrogen producing 
phase to have been just completed, reduc 
ing gas, such as “blue' water gas, may be 
led in through 20 and a modicum of air 
through 21. About 10 to 20 per cent. of air 
admixed with the gas is often a useful pro 
portion, using water gas, though less or more 
may be used under some circumstances. The 
gas rises through the column of reaction 
material 6, reducing the oxid which has been 
formed by the steam and emerging at the 
top of the column still freely combustible. 
During its upward flow a limited amount 
of conblistion takes place with the aid of 
the admixed air under the influence of the 
catalytic action of the hot reaction mass, re 
sulting in direct development of heat, in 
Such mass. Above the column the gas is 

is 2 

joined by air from 12 and combustion com 
pleted in the checkerwork chamber 13, stor 
ing up heat in this checker. The Waste gases, 
or products of coin bustion pass off through 
17. The introduction of air through 21 may 
be omitted when the heating from other 
Sources is sufficient. And it may be used 
only in the first phase of reduction. At the 
end of the reduction the air, if not previously 
shut off, is shut off and then the gas. Col 
Ilinn 6 is now filled with reducing gas and 
checker work 13 with products of combus 
fiol. At this time steam) is admitted at the 
base of the comb stion chamber through 19, 
and cap () is 'enhoved. The steam rises 
through the combustion chamber displacing 
the products of combustion which escape at 
10. When steam appears at 10, the checker 
is full of superheated steam. Cap 10 is 
placed in position and the introduction of 
steam is continued. The superheated steam 
now passes down through the column dis 
placing the combustible gas ahead of it. 
This gas escapes through conduits 22 and 23 
or it may escape past cap 26. The super 

70 

80 

85 

heated steam contacting with the reduced 
reaction material produces hydrogen and 
this hydrogen finally appears at 22 and 23 
When it is led off to a suitable point of use 
or storage (not shown). When the produc 
tion of hydrogen begins to diminish the Sup 
ply of steam is shut off and the reduction 
and heating up stage once more begins. 

in heating up the apparatus in starting, 
or whenever heating may be desired, direct 
heating of the checkerwork may be resorted 
to. For this purpose, gas may be admitted 
through 24 and air through 18 and combus 
tion allowed to take place in the checker, 
Waste products of combustion being removed 
at 10. Or, this heating may be from above 
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downward, gas being introduced by 11 and . 
ail: by 12 and products of combustion re 
moved at 17. The channels in 14 play a use 
ful part in homogenizing the gases passing 
thereti rough and completing combustion. 
The introduction of a little air at 21, 

through at least part of the reducing stage, 
is useful as enabling the development of heat 
in the reaction material itself. While Small 
proportions, such as 20 per cent. and under 
of air in reducing gas do not burn readily, 
in the presence of the hot checkerwork or 
of a catalytic such as the reaction material 
herein described, combustion with develop 
inent of heat takes place. The iron mem 
bers 2 and 3 being exposed to reducing gases 
from time to time do not become perma 
nently oxidized and are of comparatively 
long life. In the construction shown since 
collabustion chamber 18 and reaction column 
6 practically form one conduit, there is no 
material difference of pressure between the 
chambers in the two sides of annular wall 3. 
The strici, re shown may be reversed ye 
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tically without change of function, the iron 
or steel cylinder in this event, depending to 
a point short of the bottom instead of stand 
ing and extending upward to a point short 
of the top. 
This invention involves certain novel and 

important embodiments of my inventions 
as disclosed and claimed in Iny two copend 
ing applications, Serial No. 706,118, filed 
June 26, 1912. and Serial No. 1444, filed 
January 9, 1915. 
What claim is: 
1. In a hydrogen apparatus, in inner fur 

hace chamber' formed by an annial' casing. 
all outer heat instilating waii spaced tiere 
fro to form a chain be to recei 
allar per violis 'olu in of f 
action material, firing means 
coin bustion in said illnace charabel'. 
for 'enhoving waste gases the 'efroi, 
foil passing 'educing gase: ; I di C 
j'ents of stean alternately into and 
said coltin and means for renoving hy 
drogen produced in Stearnia.g. 

2. ii) a hydrogen apparatus, an outer eat 
insulating furnace wall, an artiar casing 
inclosing a combustion chaimber and spaced 
away iron said heit, insulating waii to foria 
a reaction chamber adapted to receive a, 
charge of reaction material, said reaction 
chamber at one end being in communication 
with the combustion chamber within said 
casing, means for introducing gas into the 
combustion charaber within the casing, 
ineans for passing draft currents of reduc 
ing gases and of steam alternately into and 
through the said reaction material, and 
means for removing the hydrogen produced 
in steaming. 

3. In a hydrogen apparatus, a waii of re 
fractory material, a septum spaced away 
therefrom to fornia reaction chamber there 
between, a pervious column of ferruginous 
material in said reaction chain ber, means for 
producing combustion in proximity to the 
opposite side of said septum, means for 
alternately passing draft, currents of 'educ. 
ing gases and of steam into and through 
said column and means for removing the 
hydrogen produced in steaining. 

4. in a hydrogen apparatus, a wall of 
heat insulating materiai, a septuni in proX 
imity thereto and spaced away there from to 
form a reaction chamber therebei, Ween; 3. 
combustion chamber on the other side of 
said septum and in communication with the 
reaction chamber at . One end, a per vious 
mass of feruginous reaction material in the 
reaction chamber, means for producing con 
bustion in the combustion chamber, means 
for alternately passing draft currents of 
redicing gas and of steam, into and through 
said mass and means for 'enhoving the hy 
drogen produced in the steaming. 

5. in a hydrogen apparatils, a vertical in 

t 
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closing wal, a contained anni liai' casing, a 
mass of perviots ferriginous reaction ina 
terial between said casing and said waii, 
means for producing combustion within said 
annular easing, means for alternately pass 
ing draft currents of 'edicing gases and of 
steam into and through said mass and means 
foi' renoving the hydrogen produced in 
Stearning. 

6. in a hydrogen appara a vertical 
walled furnace chamber of refractory nate 
rial, an annular casing within the chamber 
and spaced away therefron to fortin a reac 
{ion chamber the 'elet \veen, said reactic: 
(iainer and the space within tie artial 

ing being in con: ini'afiti i.e: ; one 
di (), the sti' i? tie, a per viols in tiss (); 

Cls, 

feringin() is reaction material within the 
reaction chamber, hea is for producing coin 
iustion within the litial casing. Year: 
for alternately passing draft cirrants of 
reciticing gases and of ster thi's tigh Saif. 
imass and means for renoving the is irogen 
'odiced in Siearning, 
... in a hydrogen apparatis, e. 

furnace chamber of refractory material, 
ertical antii is spaced therefroi and Sí, 

3, 

Y. 

ping somewhat short of one end of 
chamber and forming a fire chalaber, the 
space etwee: the anntails and the citansber 
wall of refractory imaterial adapted to re 
ceive a pervious mass of ferruginous reac. 
tion materiai, a heat storing checker within 
the fire chaniser, meals for introducing air 
into the fire chainber, means for passing 
steam into the fire chainber, hears for alief. nately passing draft currents of reducing 
gases and of steam through said mass and 
means for removing the hydrogen produced 
in steaming. 

8. in a hydrogen apparagus, a vertical 
casing, means for producing combustion 
within such casing, an inclosing waii of 
heat insulating material spaced away from 
such casing to form a reaction chamber 
there between, raeans for introducing reac 
tion material into said chamber and means 
for 'enoving reaction raaterial therefroin, 
means for passing reducing gas into and 
through such reaction taaterial, ne&ns for 
passing steam therethrougi, and means for 
removing hydrogen produced in the steam 

9. In a hydrogen generator, ai) annula: 
mass of ferruginous reaction material, 3. s 

wall starrounding and Supporting the same, 
connections for:iiiroducing combustifiegas, 
air and steam into aid through'said annuia; 
mass, and io removing waste gases and hy 
rege; herefron, 2.33 aniilar gaging Wail 

withii and Sipporting said mass, and means 
fe' producing combustion within an inier 
a chamber formed by said annular syall. 
10. A hydrogen generator including a tab 

stantially gas-tight casing, an annular waii 
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2. 

4. 

disposed therein and spaced away there 
fren to leave an annular reaction chamber for the reception of a pervious column of 
ferruginous material and spaced from one 
end of said casing whereby said annular 
chamber may freely communicate with the . 
space surrounded by said annular wall, 
checker-work within said space, means for 
admitting steam; and air and permitting the 
escape of waste gas at one end of said space, 
means for admitting combustible gas and 
air to and permitting the escape of hydro 
gen from the same end of said annular re 
action chamber, and means for admitting 
combustible gas and air at the opposite end of said casing. 

11. A hydrogen generator including a sub 
stantially gas-tight casing, an annular wall 
disposed therein and spaced therefrom to 
leave an annular reaction chamber for the 
reception of a pervious column of ferrugi 
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nous material and spaced from the upper 
end of Said casing whereby said annular 
chamber may freely communicate, with the 
space surrounded by said annular Wall, 
checker-Work within said space, means for 
admitting steam and air and permitting the 
escape of Waste gas at the lower end of 
said space, means for admitting combusti 
ble gas and air to and permitting the escape 
of hydrogen from the lower end of said 
annular reaction chamber, and means for 
admitting combustible gas and air at the 
upper end of Said casing. 
In testimony whereof, I aflix my signa 

ture in the presence of two subscribing 
witnesses. 

ANTON MESSERSCHMITT. 
Witnesses: 

MARTHA MESSERSCHAITT, 
CARL ANDREAs. 
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