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The present invention relates to those regen 
erative tower-like gas heaters (system Cowper) 
for heating-up gases or the like in which the 
combustion shaft is arranged outside the gas 
heater itself, and the dome of the gas heater 
is connected with the dome of the combustion 
shaft by means of a bricklined channel. 
The object of my invention is to provide such 

improvements in said gas heaters which will en 
Sure a perfect assemblage of the bricklining, 
arranged inside the channel connecting the gas 
heater proper with the combustion shaft situated 
Outside thereof, as well as a perfect assemblage 
of the bricklining of both the gas heater dome 
and combustion shaft dome adjacent to said con 
necting channel, when working at normal tem 
peratures. 
The invention mainly consists in arranging 

the inner refractory bricklining of the dome of 
the gas heater and of the combustion shaft, as 
Well as the bricklining of the connecting chan 
nel, in Such a manner that the individual parts 
of the brickwork, in cold condition, show a defi 
nite distance from one another, so that the end 
faces of the bricklining of the channel and of 
the dome fit against each other, in hot condi 
tion, without causing a considerable pressure. 
Another important feature of the present in 

vention is that the individual bricks of the re 
fractory lining of the connecting channel are 
staggered and their tongues and grooves fit into 
each other in Such a manner that the various 
bricks of the bricklining are connected with one 
another immovably relatively to each other. 
Other important objects and features of my 

present invention will be made apparent to those 
skilled in the art from the following disclosure 
and especially from the description of a preferred 
embodiment of my invention hereinafter dis 
closed. 
With the use of the gas heater of the before 

mentioned design, it has been found that the 
refractory bricklining of the connecting channel, 
and of the adjacent dome of the gas heater, 
and the combustion shaft, expand quite different 
ly when they are heated to high temperatures. 
If, in the bricklining of the connecting channel, 
Only the usual expansion joints between the in 
dividual bricks are provided, and if the end bricks 
Of the channel bricklining rest against the dome 
bricklining, then a high pressure is exerted upon 
the bricks of the dome lining adjacent to the 
said channel bricklining. This pressure results 
from the heat expansion of the individual bricks 
during the heating-up of the brickwork. It has 

(Cl. 263-19) 
been found that the pressure necessary for 
closing the expansion joints in the channel brick 
lining is considerably greater than the pressure 
which the dome bricklining is able to withstand. 
Consequently, it easily happens that when heat- 5 
ing-up such gas heaters, the dome bricklining 
becomes loosened in the zones adjacent to the 
mouth of the connecting channel which con 
nects the done of the gas heater proper with 
the dome of the combustion shaft. There is, 10 
therefore, the danger that the assemblage of 
the dome bricklining is released, and that finally 
the dome bricklining will break-down. Accord 
ing to my present invention, this difficulty is 
overcome by arranging the end bricks of the l8 
lining of the channel in such a manner that, at 
normal temperature, they have a certain distance 
from the end bricks of the dome bricklining, 
this distance being such that at Working tem 
perature, the Spaces between the end bricks of 20 
the said bricklining Will close on account of the 
heat expansion of the refractory materials, and 
the end bricks of the channel lining fit against 
the bricks of the dome lining without building 
up a dangerous pressure. 25 

If the bricks of the channel lining are inter 
connected in such a manner that they can not be 
displaced relatively to each other, there results 
the further advantage that, when cooling-down 
the gas heater, the end bricks of the channel 30 
lining are removed from the mouth of the dome 
bricklining, and the space between the channel 
bricklining and the dome lining is thus restored 
after the bricklining is cooled-down to normal 
temperatures. In this way, it is possible to de- 35 
sign the lining of the gas heater in such manner 
that even with repeated starting-ups and shut 
ting-downs of the gas heater, the assemblage 
of the bricklining in the connecting channel, in 
the dome of the gas heater, and in the dome 40 
of the combustion shaft, is maintained. 
With the above and other objects of my in 

vention in view, I will now describe a preferred 
embodiment of my invention on the lines of the 
accompanying drawings, in Which 

Figure 1 shows a vertical section through a 
part of the gas heater constructed according to 
my present invention. 

Figure 2 shows on an enlarged scale the air 
rangement of the bricklining at the connecting 50 
point between the gas heater dome and the chan 
nel bricklining. 
In Figure 1 of the drawings, the cylindrical 

main casing of the gas heater has been marked , 
said casing being provided with a usual refrac- 55 

45 



0 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

s 

2 
tory bricklining 2. At the upper end of the heat 
er casing, there is an inclined projection 3 to 
which is affixed the casing 4 of the gas heater 
dome. The base of the dome bricklining 5 is Sup 
ported upon the inclined projection 3 of the heat 
er casing. The gas-tight connection between the 
bricklining 2 of the heater and the dome brick 
lining 5 is effected by a suitable packing 6. The 
lining 2 of the heater casing is therefore able to 
expand towards the top independently of the 
heater dome. 
Near the heater casing is situated the casing 
for the combustion shaft which, similar to the 

lheater , is fitted with a refractory lining 8. Also 
the combustion shaft casing has an inclined pro 
jection 9 on which is supported independently 
the bricklining 8 of the combustion shaft, the 
bricklining fo of the dome . 
The casing 4 of the gas heater dome and the 

Casing of the combustion shaft dome are con 
inected with one another by an essentially cylin 
drical pipe f2 which is lined by refractory brickS. 
In the construction shown in Figure 2 of the 

drawings, the projection of the gas heater dome 4 
consists preferably of the porous, i. e., Slightly 
elastic outer layers 3 and highly refractory in 
ner layers 4. Similarly, also, the casing 2 of 
the connecting channel is lined With porous Outer 
layers 5 and highly refractory inner layers f6. 
The refractory layers 4 and 6 are now laid in 
cold condition in such a manner that they have 
a certain distance from one another at the point 
where the bricklining 6 of the connecting chan 
nel touches the dome bricklining 4. 
In Figure 2, the dotted lines 'a' indicate the 

relative positions of the layers of the bricklin 
ings of the dome 4 and casing 2 in cold condi 
tion. In this condition, the end bricks of the lin 
ing layers 6 and of the layers 4 are a definite 
distance from one another, marked in Figure 2 
With b, b’ and b''. 
The dimensions of the spacings of the bricks 4 

and 6 from one another are chosen in such a 
manner that, on the one hand, the dome brick 
lining f4 may raise and expand Corresponding to 
the heat expansion of the dome brick Work and, 
on the other hand, also the bricklining 6 of the 
connecting channel may raise and expand in lon 
gitudinal direction. In hot condition, the dome 
bricklining takes, therefore, the position indi 
cated by the full lines 'c' (Figure 2). It will be 
realized that in hot condition, the Spaces b, be 
tween the end bricks of the bricklining 4 and 
6, disappear, and that the end bricks of the 

bricklining 4 and 6 fit against one another 
Without a dangerous pressure. This means that, 
corresponding to the operating condition it is 
possible to close completely the intermediate 
spaces b, i. e., so that the bricks of layers 4 and 
6 fit against one another with a definite yet 

harmless pressure, although decreasing the in 
termediate spaces b to such an extent that an 
injurious gas circulation in the remaining inter 
mediate spaces, and thus an undesired heat-pen 
etration to the outer layers of the brickwork, is 
rendered impossible. Of course, the exact design 
of the bricklining depends on the operating con 
ditions to be met with in each individual case. 
The construction as illustrated in Figure 1 of 

the drawings represents the cold condition of the 
bricklining, from which those skilled in the art 
will clearly recognize the spacings 'b'" (of Fig. 2) 
between the end bricks of the channel bricklining 
f6 and the inner layer 4 of the dome bricklining. 
Figure 2 further shows a special connection of 

2,163,149 
the inner layers 6 of the channel bricklining 
With each other. The bricks of the inner layer 6 
of the dome bricklining are fitted with grooves 
T in which engage the corresponding tongues 8 

Of the bricks of the second or outer layer 6 of 
the bricklining which bricks are also arranged in 
staggered position relatively to the bricks of the 
inner layer. By this arrangement, the bricks of 
the inner layer 6 of the channel bricklining are 
connected with one another and also with the 
bricks of the second lining layer. This offers the 
advantage that the layers f6 of the channel lin 
ing may expand and contract again as one unit, 
and the essential distance 'b' between the end 
bricks of the bricklining f4 and of the lining 6, 
When cooling down the gas heater, is restored 
aneW, i. e., any dangerous preSSure upon the 
bricklining of the two dome-like casings is thus 
avoided. 

If necessary, further layers of suitable combus 
tible material may be provided between the layers 
16 of the channel lining and the outer layers f5. 
The layers of Such combustible material will burn 
out when the refractory lining is heated-up to 
Working temperature. After said combustible 
layers have disappeared, the layers f6 may move 
easily relatively to the outer insulating layers 5. 
Furthermore, it is now possible to arrange expan 
Sion joints in the bricklining of the connecting 
channel, for instance in the centre, which is of 
advantage if the connecting channel 2 is very 
long. - 

Various changes may be made in the details of 
construction of the apparatus described in the 
foregoing specification without departing from 
the invention and the advantages thereof, since 
the invention may be variously embodied within 
the Scope of the following claims. 

I claim: 
1. A regenerative heating System comprising a . 

regenerator tower-like metal casing inner-lined 
With refractory brickwork and having a metal 
encased done inner-lined with refractory brick 
Work; a combustion shaft therefor arranged out 
Side the same and constituted of a tower-like 
metal-casing inner-lined with refractory brick 
work and having a metal-encased dome inner 
lined with refractory brickwork; and a connecting 
channel constituted of a metal-casing inner-lined 
with refractory brickwork connecting the regen 
erator dome with the combustion shaft dome; and 
in which the ends of the end bricks of the inner 
refractory lining of one of the domes and the ends 
of the end bricks of the inner lining of the con 
necting channel, that are adjacent each other, are : 
disposed relative to each other so as to be SO 
Spaced from each other, in cold condition, that the 
end faces of the channel bricklining will fit in gas 
tight relation against the end faces of the done 
bricklining, without exerting dangerous pressure 
of expansion on each other, when expanded under 
heat in operation. 

2. A regenerative heating System as claimed in 
claim 1, and in which the bricks of the refractory 
lining of the connecting channel are arranged in 
superimposed annular layers with the bricks in 
adjacent layers staggered and interconnected by 
means of tongue and groove joints. 

3. A regenerative heating System comprising a 
regenerator tower-like metal casing inner-lined 
with refractory brickwork and having a metal 
encased dome inner-lined with refractory brick 
work; a combustion shaft therefor arranged out 
side the same and constituted of a tower-like 
metal-casing inner-lined With refractory brick 
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work; and a connecting channel constituted of a 
metal-casing inner-lined with refractory brick 
work connecting the regenerator dome with the 
combustion shaft dome; and in which the ends of 
the end bricks of the inner lining of the regen 
erator dome and the ends of the end bricks of the 
lining of the connecting channel, that are adja 
cent each other, are disposed relative to each 
other so as to be so spaced from each other, in 
cold condition, that the end faces of the lining of 
the connecting channel will fit in gas tight rela 
tion against the end faces of the dome bricklining, 
without exerting dangerous preSSure of expansion 
on each other, when expanded under heat in 
Operation, 

3 
4. A regenerative heating system as claimed in 

claim 3, and in which the end of the bricklining 
of the dome of the combustion shaft is also ar 
ranged So as to be disposed, in cold condition, with 
a definite spaced distance from the adjacent end 
faces of the bricklining of the connecting chan 
nel, Said Spacing being of Such Width from the end 
faces of the bricklining, provided in the connect 
ing channel, that the end bricks of the channel 
lining, at hot working temperature, also will fit 
closely in gas tight relation against the adjacent 
ends of the bricklining of the combustion-shaft 
dome. 
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