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My invention relates to combined gas and 
steam producers having a gasifier shaft formed 
by tubes in which steam is produced by radiating 
heat from the fuel and by the hot gases developed 
during incomplete combustion. 
The present invention relates to new arrange 

ments and to essential improvements in Com 
bined gas and steam producers of the kind men 
tioned, in which, however, the gasifier shaft is 
constructed in the way of a water tube boiler. 
The invention has for its object to simplify the 

construction and to guide the hot gases in a suit 
able manner, these gases coming either directly 
from the gasifier shaft or by a by-paSS through 
a combustion chamber. The hot gases deliver 
their heat into an outer casing for assembling the 
gases and consequently also to the Outer Side 
faces of the tubes which encircle the gasifier 
shaft. This arrangement therefore distinguishes 
itself from the known combined gas and Steam 
producers constructed in the way of tube boilers. 
By this arrangement it is possible to increase 
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the diameter of the gasifier shaft for more than 
2 meters and to produce a steam pressure higher 
than 10 atmospheres without the necessity of 
employing very strong plates for the boiler, be 
cause the latter is composed of a plurality of 
elements the tubes which may be of relatively 
small thickness especially when the tubes are of 
round Section. 
The principal features of the invention are the 

following: 
(1) The tapered shape of the ends of the tubes 

of the tube boiler forming the gasifier shaft. By 
means of this feature it is possible to insert the 
tubes into the upper and lower Water chamber 
of the boiler without deflection of these tubes; 
the distance between the tapered parts in each 
chamber wall will therefore not be diminished 
and the solidity of the connection is maintained. 

(2) Metallic shoes, into which the tapered ends 
of the tube are to be inserted. By these shoes it 
is possible to close tightly the room where the 
taperings are arranged against the room en 
circled by the casing assembling the gases. Each 
end of a tube may be provided with an upper and 
lower shoe, if desired, and all the shoes are 
arranged in close proximity to each other for 
the purpose of forming a tight wall out of Said 
tubes. The upper shoes are not illustrated in 
the drawings as they are similar to the lower 
shoes. Instead of Separate shoes a hollow ring 
in one piece or in Several pieces may be provided 
upon the upper and lower ends of the tubes, 

55 these rings containing the openings for the inser 
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tion of the tube ends. The shoes upon the upper 
tube ends may be eliminated, when the gaps be 
tween the tubes are rendered tight by any other 
means, for instance by filling them with fireproof 
clay or by laying out the gaps with fireproof stones, 
S0 that the gasifier shaft is separated from the 
Outer casing in a gas tight manner. 
The shoes or the ring provided for the lower 

ends of the tubes will be provided with inclined 
faces directed towards the middle axis of the 
gasifier. Shaft to obtain a smooth surface on the 
parts projecting into the gasifier shaft especially 
at the level of the grate notwithstanding the emi 
ployment of tubes having a circular section. By 
these means the retaining of the slag in the inter 
vening Spaces between the tubes and on the step, 
formed in the inner face of the gasifier shaft at 
that line where the lower water chamber begins, 
is avoided. 

(3) Metallic strips arranged between any of 
two adjacent tubes for procuring a complete tight 
ness of the Wall of tubes separating the gasifier 
Shaft from the outer casing into which the gases 
enter. The metal of these strips has a greater 
expansion coefficient than the metal forming the 
tubes and may be for instance copper. The 
Strips will be stemmed into the gaps on both sides 
of the Wall and extend into the metallic shoes. 
The adjacent tubes may also be connected with 
each other by welding. 

(4) The tapered shape of a certain number of 
tubes only on their upper end but at a greater 
length than the other tubes for the purpose of 
allowing the gases developed in the gasifier shaft 
to reach the gas room enclosed by the outer 
Casing. The gaps between the said tubes hav 
ing tapering ends on a greater length serve for 
allowing the passage into the casing. At that 
point where the hot combustion gases enter into 
the casing a steam superheater may be arranged 
with advantage. This passage is provided in 
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cases when one and the same kind of gas is ex 
isting in the gasifier shaft as well as in the outer 
Casing. If, however, gases of different kind are 
in these two rooms, the separating wall formed 
by the tubes is entirely and completely closed. 
This case occurs for instance when watergas is 
produced and the arrangement serves the pur 
pose of preventing any mixture of the two differ 
ent gases. 
In producing watergas the sensible heat of the 

hot blow gases is used in the casing, which gases 
will be burned in a combustion room located side 
ways from the combined gas and steam producer. 
For this purpose it is necessary to provide a larger ll) 
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2 
heating surface than that which the tubes form 
ing the separating wall can possibly have. For 
obtaining this enlargement One or more rows of 
additional tubes will be arranged between both 
water chambers and the tubes in each row are 
not arranged closely adjacent each other, So that 
no tapering at their ends is necessary. These 
additional tubes may be arranged either in verti 
cal or inclined direction. 

In the outer casing of the arrangement adapted 
for the production of watergas, a steam super 
heater may be arranged, which is located at that 
part of the plant, where the hot gases are already 
partly cooled down and can no more have a tem 
perature causing an undue heating of the tubes 
of the superheater. This point is located ahead 
of the discharge of the gases from the casing. 

In the drawings are represented Several modi 
fications of a combined gas and steam producer 
which are constructed in the same way as a water 
tube boiler and which are showing the features 
of this invention. 

Fig.1 shows a vertical section through the pro 
ducer along line A-B in Fig. 2. Fig. 2 shows a 
plan view of Fig. 1, partly in section along lines 
C-D and E-F respectively. The Figs. 3, 4 and 
5 show in vertical section, inner elevation and 
plan view one of the metallic shoes. The Figs. 
6 and 7 represent a vertical Section and a plan 
view partly in horizontal section of another mod 
ified form of the gas and steam producer especial 
ly for the production of water gas and steam. 

a (Fig. 1) designates the shaft of the com 
bined gas and steam producer and b is the grate 
upon which the fuel to be gasified is Supported. 
The transmission of heat to the boiler takes place 
at first immediately by radiation from hot com 
bustion material. The grate may be a fixed Or 
a movable grate, for instance a rotating grate. 
The tubes c forming the boiler are tapered on 
their lower ends c1 and the upper ends ca for the 
purpose to insert these ends into the water cham 
bers d and e respectively of the boiler. These 
tubes c are standing closely to each other and 
the gaps between the adjacent tubes are made 
gas tight so as to form a gas tight wall separating 
the gasifier shaft a from an outer casing i en 
circling this wall and enclosing a gas chamber f. 
This tightening means may consist of metallic 

strips (m, Fig. 2), inserted between the adjacent 
tubes and stemmed into the gaps between the 
tubes. Another way to tighten the gaps is to 
weld the tubes together or to design the profiles 
for the tubes in such a way that two adjacent 
tubes may be screwed or riveted together. 

For the purpose of making gas tight the tapered 
ends of the tubes also, these ends are inserted into 
openings or cavities of metallic shoes g (Figs. 3, 
4 and 5) or into openings of rings each made in 
one part or in several parts. The ends of the 
tubes inserted in these openings may be easily 
tightened. For procuring a continuous Smooth 
inner surface of the gasifier wall the shoes or 
rings will be provided with faces or plates g1 in 
clined with respect to the middle axis of the com 
bined gas and steam producer. This is diagram 
matically shown in Fig. 6 where the combustion 
room is marked regenerator and where the path 
of the gases is indicated by straight lines and 
valves are indicated by crossed lines. 
The tapering end of the tubes c can be extended 

on a greater number of adjacent tubes, as at C3 
(Fig. 1, left side) when the gaps between these 
tubes should have a greater length, as is the case 
when free sections of sufficient area must be pro 
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vided for allowing passage of the gas from the 
gasifier shaft a to the gas-room. These passages 
are arranged on the highest place and opposite to 
that part of the wall of tubes, in which the outlet 
of the gas h is provided, which is located in the 
lowest part of this wall, so that the hot gases 
Coming from the gasifier shaft must Sweep prac 
tically all tubes of the wall before being dis 
charged from the gas room fenclosed by the cas 
ing i, so that said hot gases can deliver their 
sensible heat. To prevent losses of heat by radi 
ation, the cover p of the gasifier shaft a is pro 
vided with an insulating layer r of refractory ma 
terial 1 and 2 conventionally represent the usual 
air and steam inlets. 
When the plant is to be used for the production 

of watergas the separating wall c is to be tight 
ened at its whole length between the lower and 
upper water chamber (d and e). This modified 
arrangement is illustrated in Figs, 6 and 7. 
The gaps between the tubes C then will be closed 

tightly around the whole circumference of the 
shaft and at the entire length of the tubes in one 
of the aforesaid manners. The combustion gases, 
escaping during the watergas production, arriv 
ing from the shaft of the gasifier are flowing by 
a discharge tube into the gas room f and Sweep 
past or touch the tubes c and also a steam super 
heater l which may be arranged within the gas 
room f and may be formed by spiral tubes situ 
ated on the discharge side of the gases. 
When the combined gas and steam producer is 

to be employed for the production of water gas 
further tubes o are arranged Outside the tubes c 
forming the tightened separating wall. These 
tubes o are also inserted into the upper and lower 
water chamber. (d. and e), but do not stand closely 
one near the other; therefore it is not necessary 
to provide them with tapering ends. The tubes 
o serve to enlarge the heating surface. 
The gas room fencircled by the casing i is lim 

ited on the inner side by the wall formed by the 
tubes c and On the Outer side by an insulating 
layer lining the inside of the casing i (Figs. 1, 2 
and 6, 7 respectively). 
The steam boiler constructed in this manner 

may be combined with one or more upper boilers 
for the purpose of ensuring a better circulation 
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of the water, to obtain a larger Water volume and 
a greater water Surface. 
The combined gas and steam producer Con 

structed as a tube boiler may also be applied in 
such a manner as to work as a steam boiler per se, 
in which case a perfect combustion takes place in 
the gasifier shaft and the combustion gases ema 
nating during this combustion deliver their heat 
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to the tubes c surrounding the gasifer shaft a 
and in some cases to the tubes o provided for the 
purpose of enlarging the heating Surface. 
What I claim is:- 
1. A combined gas and steam producer com 

prising upper and lower Water chambers, an 
annular series of tubes connecting said chambers 
and cooperating with one another to provide a 
wall defining a gasifier shaft, and shoes On the 
lower ends of Said tubes arranged in side to Side 
rengagement and against the top of the lower 
water chamber, said shoes having upwardly and 
outwardly inclined inner faces cooperating to 
form a smooth surface of suitable height extend 
ing upwardly from the lower water chamber and 
inwardly with respect to the lower end portions 
of said tubes. 

2. A combined gas and steam producer com 
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prising upper and lower Water chambers, an 150 



10 

5 

20 

25 

1,967,582 
annular series of tubes connecting said chambers 
and cooperating with one another to provide a 
wall defining a gasifier shaft, a casing surround 
ing said series of tubes in spaced relation thereto 
to provide a gas chamber, said Casing having an 
outlet opening therein, a plurality of said tubes 
at the side of the producer, opposite to the out 
let opening in Said casing being of reduced diam 
eter at their upper ends to provide spaces there 
between for the escape of gas from said gasifer 
shaft to said gas chamber, and means closing the 
spaces between all other portions of all of the 
tubes. 

3. A combined gas and steam producer Com 
prising upper and lower water chambers, an 
annular series of tubes connecting said chambers 
and cooperating with one another to provide a 
wall defining a gasifier shaft, and shoes on the 
lower ends of said tubes and on the top of the 
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lower water chamber and inclined to meet the 
sides of the tubes above the lower water chamber 
and cooperating with one another to impart a 
smooth surface to the inner face of said wall 
directly above the lower water chamber. 

4. A combined gas and steam producer come 
prising upper and lower water chambers, an 
annular series of tubes connecting said chambers 
and cooperating with One another to provide a 
wall defining a gasifer shaft, and shoes. On the 
lower ends of said tubes cooperating with one 
another to impart a smooth surface to the inner 
face of said wall directly above the lower water 
chamber, said shoes being disposed in side to 
side abutting relation and their lower faces being 
shaped to the contour of the upper face of the 
lower water chamber and engaging the latter, 
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