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PATENT oFFICE 
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REGENERATIVE HEATER AND THE KE 
Joseph Daniels, Essen, Germany, assignor, by 
mesne assignments, to Koppers Company, 
Pittsburgh, Pa., a corporation of Delaware 
Application July 11, 1936, Serial No. 90,201. 

In Germany July 13, 1935 
1. Claims. (C. 263-19) 

The invention relates to apparatus, well-known 
under the name of regenerators, serving for 
heating-up media in gaseous or vapour form, and 

10. 

s 

40 

45 

especially to those heaters, in which the refrac 
tory checkerwork or other means acting as heat 
accumulating element is arranged inside a tower 
like casing, which is traversed upwardly by the 
media to be heated, in vertical or in an essen 
tially vertical direction. 
The heaters as described above, are often used 

to preheat the air for the operation of blast fur 
naces, as required. The hot blast stoves, which 
are used for the blast furnaces, are also called 
Cowpers. Similar heaters are furthermore used 
for heating up the gases during the continuous 
production of water gas from a mixture con 
sisting of water-gas and steam, which is raised 
to a high temperature by the hot blast stoves and 
which mixture is thereafter brought into contact 
with the fuel to be gasified, whereby the steam 
and the carbon of the fuel is converted into water 
gas. In the continuous manufacture of water 
gas and also in other cases, it is sometimes nec 
essary that the mixture of steam and water gas 
should be completely subjected to a high tem 
perature to cause for instance certain reactions 
in the mixture which must be completed before 
the heated mixture can be further used. 
Such gas heaters hitherto known and having 

the shape of a tower, like the so-called Cowpers 
tower, are constructed in Such a way, that the 
media to be heated up are introduced at the bot 
tom of the heater into an inner space which is 
filled-up with refractory brickwork and after 
having passed upwards through the checkerwork 
they enter a vertical channel which is connected 
at the top of the heater with the inside of the 
casing of the heater above the refractory check 
erwork space. 
This channel is usually formed by refractory 

brickwork and is likewise Only separated from the 
checkerwork space by a partition, built of refrac 
tory bricks, since a separation wall, which would 
consist of a metal, for instance steel plate, would 
not withstand the high temperatures existing in 
the heater. The expansion of the refractory 
bricks due to their heating-up might easily cause 
cracks in the partition wall between the chan 
nel and the checkerwork space, so that gases 
from the checkerworkspace could escape into said 
channel, without having first passed through the 
zones of highest temperature in the checkerwork. 
In this way certain amounts of the gases to be 
heated-up are not brought to the desired high 

temperature. The efficiency of the heater is thus 
Considerably affected. 
One object of my present invention is to pro 

vide such improvements in tower-like gas heaters 
(Cowpers) that no short circuits of the gases 
from the checkerwork's space of the heater into 
the gas channel alongside the checkerwork part 
of the heater, can take place, except through 
the connecting duct situated in the top of the 
heater. 
Another object of my present invention is to 

provide improvements in the so-called tower-like 
gas heaters so that gases of a low calorific value, 
for instance producer gas can be made use of for 
heating-up the heater. 

10 

5 
By the combustion of gases of a low calorific 

value, for example producer gas, comparatively 
low temperatures can only be arrived at. . In or 
der to obtain, however, higher combustion tem 
peratures with Such gases, it is customary to pre 
heat the combustion media, that is the air for 
combustion as well as the fuel gas. Regenera 
tors are often used for preheating the media; 
they can be heated up by hot combustion gases 
in one operating period. During the next oper 
ating period, the regenerators give off the heat 
they have stored up to the heating media, i. e. 
the combustion air and fuel gas. The usual re 
generators are so arranged, that the hot waste 
gases can be conducted through same after they 
have given off their main heat content in an 
other zone for the purpose under consideration. 
Therefore, in the usual regenerators that amount 
of heat is recovered and used, which is still con 
tained in the combustion gases (waste gases), 
after the sensible heat of said gases has been 
made use of. Insofar as the heating-up of the 
gas heater is concerned, utilization of the resid 
ual heat of the waste gases, after the waste gases 
have passed the gas heater and given off their 
heat to the checkerwork, for preheating combus 
tion air and gas for reheating the gas heater 
is impossible and useless, since the waste gases 
after leaving the gas heater are of such a low 
temperature that it is not possible to withdraw 
from the same a practically useful quantity of 
heat. If for instance the waste gases would be 
withdrawn from the gas heater at such a high 
temperature that their sensible heat could still 
be used for heating-up the checkerwork of a re 
generator for the combustion air or gas for re 
heating the gas heater, then the checkerwork of 
the gas heater would only be incompletely utilized 
for heating up the reaction media, for instance 
the gas-steam current which serves as a heat 
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carrier for the continuous water-gas production. 
My present invention shows, however, means by 
which a good utilization of the sensible heat 
of the combustion gases is rendered possible, 
Which serve for heating-up the gas heater. 

Still another object of my present invention is 
an improved design of the joint between the top 
Of the gas heater and the shaft arranged outside 
the heater, according to the invention, into which 
the media for heating-up the gas heater can be 
introduced and through which the heated-up 
gases can be withdrawn from the heater for fur 
ther use. t 
The following description of a preferred em 

bodiment of my invention not only shows further. 
objects of my invention but also the fundamental 
technical principles which according to my in 
vention are to be applied for attaining the pur 
poses claimed, 

Fig. 1 of the drawings shows a vertical section 
and partly a side view of a gas heater arrange 
ment constructed according to my invention. 

Fig. 2 shows a horizontal section through the 
gas. heater arrangement on line II-II of Fig.1. 

Fig. 3 shows on an enlarged scale a vertical 
section through a part of the regenerator and of 
the combustion shaft. 

Fig. 4 is a vertical section of Fig. 3 on line 
IV-V. 

Fig. 5 shows a horizontal section of Fig. 3 on 
line W-V. 

Fig.6 shows on an enlarged scale a vertical Sec 
tion through a part of a connection between the 
top of the gas heater and the adjacent combus 
tion shaft. 

Fig. 7 is a vertical section of Fig. 6 on line 
VII-VII. 

Fig. 8 is a view similar to Fig. 7 showing an 
other mode of carrying out the sealing of the con 
necting point between the top of the gas heater 
and the combustion shaft. 

Referring now to Fig. 1, there is to be seen 
the essentially cylindrical shell of the gas heat 
er, which has approximately the shape of a tower, 
according to the type of the well-known Cowper. 
The shell made of iron plate or another suitable 
material is lined inside with a refractory brick 
Work 2. In the space formed by the brickwork 2 is 
-arranged checkerwork 3 consisting of refractory 
bricks. This checkerwork serves for storing-up 
the heat and is so equipped, that the gases intro 
duced into the heater may flow through the 
heater in an essentially vertical direction and 
the direction may be frequently changed. 
The inner space of the heater is covered by a 

dome-like top 4, built of refractory material, 
Which is Surrounded by a metallic casing 5. The 
dome is suitably so equipped that the refractory . 
brickwork 2 of the cylindrical part of the gas 
heater may extend into the free space of the 
dome, whereby the checkerwork is warmed-up. 
In the dome 4 of the gas. heater, there is pro 

vided an opening 6 for drawing-off the media to 
be heated up in the heater, which are introduced 
into the heater through an opening 8 situated at 
the bottom 7. The openings 6 and 8 by the in 
terconnection of shut-off valves are connected 
with suitable pipelines for the media to be sup 
plied to and to be withdrawn from the heater, not 
shown on the drawings for simplicity's sake. In 

75 

one operating period, after the refractory brick 
work. 3 has been warmed up, the media to be 
heated up will be passed from the bottom to the 
top of the heater, whereby they take up the heat 

2,141,086 
from the checkerwork and they are brought to 
the desired temperature. 
The dome 4 of the gas heater is preferably 

fitted at the opposite ends with pipe branches 9, 
0, to which are connected the pipelines , 2, 

leading to the vertical shafts 3, 4. These ver 
tical shafts 3, 4 form the upper continuation of 
the regenerator pairs 5, 6 and 7, 8, which 
are arranged at both Sides of the gas heater. 
The regenerators 5, 6, 7, 8 are lined with a 
refractory checkerwork similar to the heater f, 
which checkerwork serves for storing up the heat. 
The bottom of the regenerators are provided with 
Openings f9, 20, 2, 22, through which the com 
bustion media to be heated up can be introduced 
into the regenerators. Furthermore, the regen 
erators are provided at the bottom with openings 
which are controlled by the valves 23, 24, 34, 35. 
These openings are in connection with the waste 
gas collecting channel 27 by the pipelines 25, 26, 
32, 33. Likewise, the lower part of the gas heater 

is connected with the waste-gas collecting 
channel 27, by a channel 28, which is governed 
by a valve 28a. The operating method of the 
apparatus shown in Fig. 1 is essentially as foll 
lows:- 

It is assumed, that the checkerwork 3 of the gas 
heater has been cooled down and that it must be 
heated-up afresh. For this purpose the connec 
tion to the pipelines conducting the media to be 
heated-up has to be interrupted by closing the 
openings 8 and 6. A combustible gas for in 
stance producer gas is then introduced from 
the pipeline 30 through the opening 9 into the 
regenerator 15, and air from the pipeline 3 
through the opening 20 into the regenerator 6. 
Simultaneously, the valve 23 and the valve 24 of 
the regenerators 7 and 8 are opened so that 
they are in connection with the waste-gas chan 
nel 27. Finally, the valve 28a by which the con 
necting channel 28 is regulated, is opened, so that 
the gas heater is also in connection with the 
waste gas channel 27. The heating media now 
flow upwards in the regenerators 5 and 6, 
which in a previous operating period have been 
brought to the desired high temperature. The 
heated-up media now leaves the regenerators 5 
and 6, through the slots 29, then they reach the 
vertical combustion shaft 3, where they are 
mixed and burnt. The inner Space Of the shaft 
3 consisting of the refractory brickwork is suit 

ably so large, that the combustion flames may 
develop freely in the shaft, without combustion 
taking place at the surface of the refractory 
brickwork, which under certain circumstances 
may be damaged thereby. The hot burnt com 
bustion gases then flow through the pipelines , 
9, into the dome-like top of the gas heater, de 
scending through the checkerwork 3 and giving 
off their heat to the checkerbrick therein. 
A part of the hot combustion gases flows from 

the top of the gas heater through the pipelines 
0, 2, into the other combustion shaft 4 and 

from here they pass through the regenerators 
f7, 8, by which the checkerwork is heated-up; 
finally they reach the waste-gas collecting chan 
nel 27, through the ducts 25 and 26. In a similar 
way the waste gases from the bottom of the gas 
heater flow through the pipelines 28 into the 
waste-gas collecting channel 27. The quantity 
of the hot combustion gases flowing through the 
gas heater and through the regenerators 
and 8 is so adjusted, that the checkerwork 3 of 
the gas heater and the considerably smaller 
checkerwork of regenerators and 8 are si 
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collecting channel 27. 

2,141,086 
multaneously brought to the desired temperature. 
As soon as the checkerwork 3 of the gas heater 
and the checkerwork of the regenerators T. 

and fs have attained the desired temperature, 
the supply of the heating media to the regener 
ators 5 and 6 is stopped by closing the open 
ings f9 and 20 by the valves 9a, and 20a. When 
the interior of the gas heater is to be freed from 
the Waste gases, it is advisable to introduce 
through the regenerators 5, 6 a Suitable media 
for instance steam which eliminates the waste 
gases from the heater by purging. The waste 
gas valves 28a, 23 and 24 are now closed. There 
upon the gas to be heated-up is again introduced 
into the gas heater through the opening 8, 
after the opening 6 has been previously openied. 
When the temperature of the checkerwork 3 of 

the gas heater has dropped so far that the media 
to be heated-up no longer attain the desired 
temperature in the gas heater, the opening 8 
and the opening 6 are again closed. The re 
generators 5 and 6 are now connected by 
opening the valves 34, 35 with the waste gas col 
lecting channel 2 and the gas heater is con 
nected by the channel 28, with the waste gas 

A combustible gas for 
instance producer gas is then introduced through 
the opening 2 into the regenerator 7 and air 
is led through the connecting, opening 22 into the 
regenerator 8. The heating media are heated 
up in the previously heated regenerators and 

: 8 and they, are burnt at a high temperature in 
the shaft f4. The hot combustion gases then 
reach the top of the gas heater, from where a 
portion flows through the checkerwork 3 of the 
gas heater and another portion through the re 
generators 5 and f6. The checkerwork 3 and 
the checkerwork of the regenerators 5 and 6 
are thus brought again to the desired tempera 
ture, whereupon after opening and closing the 
inlets and outlets, as described above, the media 
to be heated up are again passed through the gas 
heater f. 
As may be seen from the foregoing, there are 

available for every heating-up period heated 
regenerators for preheating the heating media so 
that even at the use of a gas with a lower calo 
rific value, for instance producer gas, it is pos 
sible to attain a high temperature within the 
gas heater. 
The invention is not restricted to special re 

generators arranged underneath the combustion 
... shafts 3 and f4 for preheating the heating 
media. But it is also possible to preheat the 
heating media in recuperators. In this case the 
top of the gas heater is suitably only connected 
with one combustion shaft at which bottom the 
preheated heating media are preferably intro 
duced finely atomized, so that the media are 
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burrit in the shaft with a flame of a compara 
tively short length. 
The combustion shaft can in this case also be 

suitably used for discharging the gases to be 
heated up by the gas heater from the top of the 
heater. It is, of course, understood, that in this 
case the opening 6 in the top of the heater is 
not necessary and the gas main connected there 
with is instead connected with the bottom of the 
combustion shaft. P 
The preferred mode of carrying out my in 

vention with respect to the means which have 
to. be provided in the lower part of the com 

... bustion shaft, in order to distribute the heat 
ing media well over the whole section of the 
shaft may be seen from Figures 3-5. In these 

erators are separated by the Wall 44. 

3 
figures the refractory brickwork 40 encloses the 
regenerators 4-42. Said refractory brickwork 
40 is surrounded by a shell 43, consisting of steel 
plate or another suitable material. Both regen 

The re 
generators 4, 42 correspond to the regenerators 
5, 6, and , f in Figures 1 and 2 from an 

operating standpoint. 
The refractory brickwork 

ical taper above the regenerators 4, 42, as indi 
cated at 45, and then extends into a cylindrical 

40 has a slight con 
0. 

brickwork portion 46, which forms the burning 
or combustion shaft 4. 
The regenerator space containing the refrac 

tory checkerwork which serves as a heat stor 
ing element, is limited above by a ceiling 48, in 
which are provided a number of slots 49, 50. The 
slots 49 are interconnected with the regenerators 
4 and the slots 50 are connected with the re 
generators 42. As shown in Figure 5, the slots 
49, 50 extend over the whole section of the lower 
part of the conical portion of the burning shaft 
above the regenerators 4, 42. Consequently, gas 
and air are distributed practically uniformly over 
the whole section of the burning shaft, before 
they are mixed. By this extremely fine dividing 
up, there is obtained a rapid combustion of the 
heating media. Only a short flame within the 
burning shaft is formed and secondary combus 
tions which might damage the refractory check 
erwork of the gas heater are avoided. 
As illustrated in Figure 1, special connecting 

couples 5 are provided between the pipe branches 
9, O in the top of the gas heater and the pipe 
lines , 2, leading to the burning shafts 3, 4. 
These connecting couples are so designed, that 
they permit a radial movement of the pipe 
branches 9, 10, against the pipe lines , 2, while 
maintaining a gas-tight joint between the 
two parts which are movable against each other. 
If the heater arrangement shown in Figure 1 
is heated to the working temperature, not only 
the refractory brickwork expands, but also the 
steel shells of the gas heater and of the combus 
tion shafts and of the regenerator pairs, respec 
tively. A steel frame serves for supporting the 
combustion shafts in case the combustion shafts 
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are not provided with the regenerator chambers 
lying underneath. The expansion of the shell of 
the gas heater and that of the shell of the com 
bustion shafts and regenerators may be quite 
different since during the operation, the various 
parts of the apparatus are subjected to different 
degrees of expansion at the working temperature. 
Consequently, tensions may occur in the connect 
ing line between the combustion shafts and the 
top of the gas heater, as for instance when the 
gas heater has expanded to a greater extent to 
wards the top than the combustion shafts and 
regenerators. In order to avoid a cracking or 
leakages of the connecting lines, the tensions 
mentioned must be eliminated which is done ac 
cording to my invention in such a way, that a 
compensator is arranged in the said connecting 
line, which permits a relative movement of the 
pipe pieces, 9, 0, against the pipes f, f2. 
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The exact construction of this compensator may 
be seen from Figures 6 to 8. In these figures, the 
metallic casing for the connecting lines , 2 
of Figure 1 is indicated in these figures by the 
numeral 6 and the casing of the connecting 
branches 9, fo, at the top of the gas heater is 
indicated by the numeral 2. Between the ends 
of both these casings 6,62, is a narrow joint 63. 
These casings are lined with a refractory mate 
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4. 
rial 64, 64a which is arranged at the connecting 
point 63 in Such a way, that the brickwork 64, 
64a can move under expansion and contraction 
against one another corresponding to the rela 
tive movement of the brickwork within the cas 
ings 6, 62. -- 
A broad flange 65 is fastened to the end of the 

Casing 6. Said flange 65 having a comparatively 
wide radially extending fronting face fronting 
towards a similar fronting face of a flange 66, 
which flange 66 is fixed at the end of the branch 
casing 62. The fiange 66 is spaced however some 
what back from the end 67 of the pipe branch 
casing 62. If the casings 6, 62 fit closely against 
each other, without clamping into one another, 
there is formed between the fronting faces of the 
flanges 65 and 66 a free space of a comparatively 
large width. Elastic packings 68 are inserted into 
the space, for instance graphite asbestos cords or 
another suitable incombustible packing. 
The packings 68 are pressed, by means of press 

pieces 69, into the joint between the fronting 
faces of the flanges 65, 66. These press-pieces 69 
are distributed over the whole circumference of 
the connecting joint. For the manipulation of 
these press-pieces the screws 70 are provided 
which are carried by hook-like extensions 7, fas 
tened to the flange 66. 

For connecting the flanges 65 and 66 with one 
another, there are provided axially directed screws 
72, the nuts 73 of which, having the shape of a 
calotte, act against suitable pressure-rings 74. 
The holes in the flanges 65, 66 through which 
are passed the screws 72, are somewhat larger 
in diameter than the screws 72, so that with 
movement of the flanges 65 and 66 relative 
each other it is possible for the connecting screws 
72 to assume an inclined position. 
When carrying into effect the invention, the 

Screws 2 are tightened so that the end faces 
of the casings 6, 62 do not completely fit firmly 
against each other, whereby a certain relative 
movement between these casings is made possible. 
By tightening the screws T0, the press-pieces 
69 and thus the packings 68 are firmly pressed 
into the joint between the flanges 65, 66. The 
lowest packing 68 is thereby supported on the pro 
jecting end 67 of the casing 62, so that the pack 
ings 68 are pressed firmly against the front faces 
of the flanges 65, 66. 
As may be clearly seen, the movable arrange 

ment of the connecting screws T2 in conjunction 
with the elastic packing cords 68 and the ad 
justing screws To enables a movable and gas-tight 
connection between the two casings 6 and 62, 
which may be adjusted at any time. 

60 

In Figure 3 is illustrated a further embodiment 
of the invention with respect to the connecting 
expansion joints. In this embodiment, there is 
fastened at the ends of the casing 6 a special 
pressure ring 75, for instance by welding, which 
takes up the pressure of the packing material 
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70 
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and which projects into the joint between the 
flanges 65 and 66. The end of the casing 62 is 
undercut a little, in this embodiment, and an 
elastic packing material 77 is situated in the 
joint between the undercut end 76 and the pres 
sure ring 75. 

I have above described my present invention 
on the lines of a preferred embodiment thereof, 
but my invention is not limited in all its aspects 
to the Specific modes of construction described and 
shown, since the invention may be variously em 
bodied within the scope of the following claims. 

I claim:- 

2,141,086 
1. Regenerative heaters for heating up gases 

or vapours comprising a regenerator constituted 
of a tower-like casing innerlined with refractory 
brickwork and having regenerator checkerbrick 
arranged inside said casing; at least One Com 
bustion shaft arranged outside said casing and 
communicably connected at its upper part with 
the top of the regenerator for flow of heating gases 
thereto, said combustion shaft being provided be 
low its upper connection with the regenerator 
with means for introducing combustion media to 
the combustion shaft, said means comprising a 
series of alternate gas and air inlet slots arranged 
side-by-side in a row across the combustion 
shaft for combustion with a flame of comparative 
ly short length. 

2. Regenerative heaters for heating up gases 
or vapours comprising a regenerator constituted 
of a tower-like casing inner-lined with refractory 
brickwork and having regenerator checkerbrick 
arranged inside said casing; at least one 
combustion shaft arranged outside said casing 
and communicably connected at its upper part 
with the top of the regenerator for flow of heat 
ing gases thereto, said combustion shaft being 
provided below its upper connection with the re 
generator with means for introducing combus 
tion media to the combustion shaft, said means 
comprising a series of alternate gas and air inlet 
slots arranged side-by-side in a row across the 
combustion shaft for combustion with...a flame of 
comparatively short length; and said combustion 
shaft being provided with means for drawing off 
gases or vapours regeneratively heated in the 
regenerator. 

3. Regenerative heaters for heating up gases 
or vapours comprising a regenerator constituted 
of a tower-like casing inner-lined with refractory 
brickwork and having regenerator checker 
brick arranged inside said casing; at least One 
combustion shaft arranged outside said casing 
and communicably connected at its upper part 
with the top of the regenerator for flow of heat 
ing gases thereto, said combustion shaft being 
provided below its upper connection with the re 
generator with means for introducing combus 
tion media to the combustion shaft, said means 
comprising a series of alternate gas and air inlet 
slots arranged side-by-side in a row across the 
combustion shaft for combustion with a flame 
of comparatively short length; and said combus 
tion shaft being of such length that the com 
bustion media will be substantially completely 
burnt therein before entering the checkerwork 
of the regenerator. 

4. Regenerative heaters for heating up gases 
or vapours comprising a regenerator constituted 
of a tower-like casing inner-lined with refractory 
brickwork and having regenerator checkerbrick 
arranged inside said casing; at least one combus 
tion shaft arranged outside said casing and Com 
municably connected at its upper part with the 
top of the regenerator for flow of heating gases 
thereto, said combustion shaft being provided 
below its upper connection with the regenerator 
with means for introducing combustion media 
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to the combustion shaft, said means comprising . 
a series of alternate gas and air inlet slots ar 
ranged side-by-side in a row across the combus 
tion shaft for combustion with a flame of com 
paratively short length; and Said combustion 
shaft having inwardly and upwardly converging 
walls immediately over the row of slots forming 
a fire box tapering upwardly and inwardly into 
the combustion shaft. 

O 

5 



O 

5 

2,141,086 
5. Regenerative heaters for heating up gases 

Or vapours comprising a regenerator constituted 
of a tower-like casing inner-lined with refractory. 
brickwork and having regenerator checker 
brick arranged inside. Said casing; at least one 
combustion shaft arranged outside said casing 
and communicably connected at its upper part 
with the top of the regenerator for flow of heat 
ing gases thereto, said combustion shaft being 
provided below its upper connection with the re 
generator with means for introducing combus 
tion media to the combustion shaft, said means 
comprising side-by-side air and gas inlets, a 
series of partitions arranged side-by-side in a 
row and extending across both the air and the 
gas inlets, said partitions being Spaced from each 
other providing a series of alternate gas and air 
passages therebetween each of which extends 
over and across both the air and the gas inlets, 

20 

25 

the air passages communicating with the air 
inlet therebeneath but being closed off from the 
gas inlet therebeneath and the gas passages Com 
municating with the gas inlet therebeneath but 
being closed to the air inlet therebeneath. 

6. Regenerative heaters for heating up gases 
or vapours comprising a regenerator constituted 
of a tower-like casing inner-lined with refractory 
brickwork and having checkerbrick arranged in 

30 
side said casing; means for introducing the gases 
and vapours to be preheated by the regenerator 
into the same below the checkerbrick therein, 
and means for withdrawing the gases or vapours 
preheated by the regenerator from the same 
above the checkerbrick therein; at least two 
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combustion shafts arranged outside said casing 
and each connected at its upper part with the 
other and with the regenerator at their upper 
parts; each of said combustion shafts being pro 
vided at their lower parts with air and gas burner 
therefor and with a pair of air and gas regen 
erators therefor for the air and gas burner; 
and means for introducing air and gas alter 
nately to the regenerators of one combustion 
shaft and then to the regenerators for the other 
combustion shaft; said combustion shafts being 
operable in alternation with each other to supply 
hot gases to the regenerator and to the other 
combustion shaft concurrently. 

7. Regenerative heaters for heating up gases or 
vapours comprising a regenerator constituted of 
a tower-like casing innerlined with refractory 
brickwork and having regenerator checkerbrick 
arranged inside said casing; at least one Con 
bustion shaft arranged outside said casing and 
communicably connected at its upper part with 
the top of the regenerator for flow of heating 
gases thereto, said combustion shaft being pro- . 
vided below its upper connection with the re 
generator with means for introducing combustion 
media to the combustion shaft, the connection of 
the regenerator casing and the combustion shaft 
with each other at their upper parts comprising 
a gas tight expansion joint adapted to accommo 

70 

5 

date expansion and contraction movement of the 
combustion shaft and regenerator casing, and its 
innerlining relative to each other and in which 
the connection of the combustion shaft with the 
regenerator at their upper parts comprises sepa 
rate pipes having an innerlining of refractory 
brick and an Outer metal casing connected at 
their adjoining ends by the aforesaid expansion 
joint; and in which the expansion joint comprises 
a circumferential coupling ring on the end of 
each pipe casing, the ring on the combustion 
shaft pipe being provided with an enlarged cir 

5 
cumferential confronting face extending radially 
of the pipe and movable relative to a correspond 
ingly designed confronting face on the regener 
ator-pipe casing, and an elastic packing pressed 
in the space between the confronting faces by 
adjustable screws radially pressing the packing 

gas-tight relation between the two confronting 
aceS. m 

8. Regenerative heaters for heating up gases or 
vapours comprising a regenerator constituted of a 
tower-like casing innerlined with refractory 
brickwork and having regenerator checkerbrick 

10 

arranged inside said casing; at least one combus 
tion shaft arranged outside said casing and com 
municably connected at its upper part with the 
top of the regenerator for flow of heating gases 
thereto, said combustion shaft being provided be 
low its upper connection with the regenerator 
with means for introducing combustion media to 
the combustion shaft, the connection of the re 
generator casing and the combustion shaft with 

5 

20 

each other at their upper parts comprising a gas 
tight expansion joint adapted to accommodate 
expansion and contraction movement of the com 
bustion shaft and regenerator casing, and its 
innerlining relative to each other; and in which 
the Connection of the combustion shaft with the 
regenerator at their upper parts comprises sepa 
rate pipes having an innerlining of refractory 
brick and an outer metal casing connected at 
their adjoining ends by the aforesaid expansion 
joint; and in which the expansion joint comprises 
a circumferential coupling ring on the end of each 
pipe casing, the ring on the combustion shaft pipe 
being provided with an enlarged circumferential 
confronting face extending radially of the pipe 
and movable relative to a correspondingly de 
signed confronting face on the regenerator-pipe 
casing, and an elastic packing pressed in the space 
between the confronting faces by adjustable 
screws radially pressing the packing in gas-tight. 
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relation between the two confronting faces, and a 
series of axially extending connecting screws tie 
ing the confronting faces to each other by a con 
nection adapted to permit radial expansion and 
contraction of the pipes relative to each other 
while still tieing the confronting faces together. 

9. Regenerative heaters for heating up gases or 
Vapours comprising a regenerator constituted of 
a tower-like casing innerlined with refractory 
brickwork and having regenerator checkerbrick 
arranged inside said casing; at least one combus 
tion shaft arranged outside said casing and com 
municably connected at its upper part with the 
top of the regenerator for flow of heating gases 
thereto, said combustion shaft being provided 
below its upper connection with the regenerator 
with means for introducing combustion media to 
the combustion shaft, the connection of the re 
generator casing and the combustion shaft with 
each other at their upper parts comprising a gas 
tight expansion jpint adapted to accommodate 
expansion and contraction movement of the com 
bustion shaft and regenerator casing, and its 
innerlining relative to each other; and in which 
the connection of the combustion shaft with the 
regenerator at their upper parts comprises sepa 
rate pipes having an innerlining of refractory 
brick and an outer metal casing connected at their 
adjoining ends by the aforesaid expansion joint; 
and in which the expansion joint comprises sa 
circumferential coupling ring on the end of each 
pipe casing, the ring on the combustion shaft pipe 
being provided with an enlarged circumferential 
confronting face extending radially of the pipe 
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6 
and movable relative to a correspondingly de 
signed confronting face on the regenerator-pipe. 
casing, the confronting face on one pipe termi 
nating a distance back of the end thereof leaving 
an end of the pipe to support a packing between 
the two confronting faces, and an elastic packing 
pressed in the space between the confronting faces 
by adjustable screws radially pressing the packing 
in gas-tight relation between the two confronting 
faces. 

10. Regenerative heaters for heating up gases 
or vapours comprising a regenerator constituted 
of a tower-like casing innerlined with refractory 
brickwork and having regenerator checkerbrick . 
arranged inside said casing; at least one combus 
tion shaft. arranged outside said casing and com 
municably connected at its upper part with the 
top of the regenerator for flow of heating gases 
thereto, said combustion shaft being provided 
below its upper connection with the regenerator 
With means for introducing combustion media to 
the combustion shaft, the connection of the re 
generator casing and the combustion shaft with 
each other at their upper parts comprising a gas 

25 tight expansion joint adapted to accommodate 
expansion and contraction movement of the com 

30 

35 

40 signed confronting face on the regenerator-pipe 

bustion shaft and regenerator casing, and its 
innerlining relative to each other; and in which 
the connection of the combustion shaft with the 
regenerator at their upper parts comprises sepa 
rate pipes having an innerlining of refractory 
brick and an outer metal casing connected at 
their adjoining ends by the aforesaid expansion 
joint; and in which the expansion joint comprises 
a circumferential coupling ring on the end of each 
pipe casing, the ring on the combustion shaft pipe 
being provided with an enlarged circumferential 
confronting face extending radially of the pipe 
and movable relative to a correspondingly de 

2,141,086 
casing, the confronting face on One pipe extend 
ing beyond the end thereof leaving an annular 
recess between the end of the pipe and the cou 
pling ring, an annular pressure ring secured to 
the abutting end of the other pipe casing and 
projecting radially outwardly alongside and in 
contact with the confronting face of the coupling 
ring therefor, an elastic packing in Said recess 
and extending axially into contact With the pres 
Sure ring, and an elastic packing pressed in the 
space between the confronting faces by adjust 
able screWS radially pressing the packing in gas 
tight relation between the two confronting faces 
against the Outer circumferential surface of the 
pressure ring. 

11. Regenerative heaters for heating up gases or 
vapours comprising a regenerator constituted of 
a tower-like casing innerlined with refractory 
brickwork and having regenerator checkerbrick 
arranged inside said casing; at least one com 
bustion shaft arranged outside said Casing and 
communicably connected at its upper part with 
the top of the regenerator for flow of heating 
gases thereto, said combustion shaft being pro 
vided below its upper connection with the re 
generator with means for introducing combustion 
media to the combustion shaft, the communicable 
connection of the regenerator casing and the com 
bustion shaft with each other at their upper parts 
comprising a conduit extending transversely of 
the regenerator casing and the combustion shaft 
having a gas tight expansion joint intermediate 
its ends and adapted to accommodate lineal ex 
pansion and contraction movement within the 
conduit itself transversely of the combustion shaft 
and regenerator casing, as well as expansion 
movement of the regenerator casing and the com 
bustion shaft relative to each other transversely 
of their axes. 
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