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7 Claims. 
1. 

This invention relates to a gas heater in which 
the heating gas flows through two tube nests con 
nected in series by a U-bend and arranged ver 
tically over the bend. 
The invention is characterised in that the jack 

(C. 

ets surrounding the tube nests and taking the 
pressure of the gas to be heated, are connected 
to each other by means of a rigid U-bend, that 
further the bend connecting the tube nests with 
each other is formed yielding and is arranged with 
play inside the rigid bend, and that finally the 
pressure jackets are supported yieldingly on a 
base in such a way that their distance apart can 
change in accordance with the heating of the 
rigid U-bend connecting them. 
The gas heater according to the invention is 

particularly suitable for adoption in gas turbine 
plants in which the gases to be heated must at 
tain a very high temperature. In consequence 
of the temperature drop occurring with heat 
transmission, differences occur in the thermal ex 
pansion of the separate structural parts. Such 
differences in expansion may be compensated 
particularly easily in gas heaters according to the 
present invention. 
The invention is further described below with 

reference to the example illustrated in the draw 
ing, the single figure of which comprises a side 
elevation, partly in section, of the device. 
The two vertically arranged tube nests and 2, 

which are connected in Series by means of a 
U-bend 3 serve as heat exchange. Surfaces of the 
gas heater illustrated. The heating gases flow 
first of all through the tubes of the nest and 
then pass through the U-bend into the tubes of 
the nest 2. The jackets 4 and 5 surrounding the 
nests and taking the pressure of the gas to be 
heated, are connected to each other by means 
of a U-bend 6, which is of rigid construction. In 
contrast to that, the U-bend 3 connecting the 
tubes together is formed yielding and arranged 
inside the rigid bend 6 in such a way that it has 
free play in every direction. The supporting of 
the pressure jackets is effected by the feet 7 and 8, 
the feet 7 being fixed by means of bolts 9 to the 
floor f0, whilst the feet 8 can slide over the floor 
in correspondence to the expansion of the bend 6. 
The distance between the two nests of tubes 
and 2 and their supporting jackets 4 and 5 may 
therefore change according to the amount of 
heating of the rigid U-bend 6. 
The gas to be heated-for example air-flows 

from the pipe into the branch 2 of the jacket 
5. In the space 4 between the preSSure jacket 5 
and the guide jackets 3 this gas flows first of all 
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upwards so that at the spot 5 it enters the Space 
| 6 formed between the tubes of the nest 2 and 
then flows downwards along the tubes within the 
guide jacket 3. At the spot 7 the gas issues 
again from the space within the nest of tubes and 
passes finally into the pressure jacket 4 through 
the passage 8 formed between the U-bends 3 and 
6. Here, the gas passes through the openings 9 
of the guide jacket 20 into the space 2 surround 
ing the tubes of the nest . The openings 22 
allow the finally heated gas to issue into the annu 
lar space 23 formed between the jackets 4 and 
20. Through the branch 24 the pressure jacket 
4 is connected to a pipe 25 which leads the heated 
gas to a spot where it is used, not shown in the 
drawing. 
The tube nest f is connected at the top to the 

combustion chamber 26, which is surrounded 
pressure-tight by the covering bell 4' of the pres 
sure jacket 4. Fuel is introduced and atomised 
through a burner 27. The combustion air flows 
out of the pipe 28 through the branch 29 into the 
annular space 30 and then passes at the spot 3 
into the combustion chamber 26. The Secondary 
air required for perfect combustion flows out of 
the pipe 32 through the branch 33 into the an 
nular space 34 and passes through the openings 
35 into the flame present in the combustion 
chamber 26. 
The combustion gases flow through the tubes 

of the tube nest into the U-bend 3 and from 
there through the tubes of the tube nest 2 into 
the collecting Space 36 and into the exhaust gas 
pipe 3. When flowing through the tubes of the 
tube nests and 2 a considerable part of the 
heat contained in the combustion gas is trans 
mitted by heat exchange to the gas surrounding 
the tubes and the nests. In this way the com 
bustion gas cools, whilst the gas to be heated is 
brought up to the desired temperature. 
The tube nests and 2 are supported by the 

pressure jackets 4 and 5 respectively. The weight 
of the tubes of the nest is first of all transmitted 
through the cone-shaped tube plate 38 to the 
guide jacket 20 which in its turn is supported by 
the flange 39 on the supporting ring 40 of the 
jacket 4. For separating the space 2. Surround 
ing the tubes of the nest from the annular space 
34 that connects, with the combustion chamber 
26, a yielding bellows 4 is provided, which is con 
nected at one end to the flange 39 and at the other 
to the upper tube plate 42 of the nest . The 
weight of the tube nest 2 is supported on the 
upper flange of pressure jacket 5 by means of 
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flange 74 of a cone-shaped upper tube plate 49 
which in turn Supports the closing bell 50. 

For cooling the tube plate 42, which is very 
strongly heated by the flame in the combustion 
Space 26, the tube nest contains in the middle 
a wide tube 43 which is provided with openings 
44 and 45. A part of the gas flowing in through 
the openings 9 then flows through the openings 
44 into the tube 43 and leaves it again through 
the openings 45 without becoming heated to any 
extent Worth mentioning, and then flows along 
the tube plate 42 towards the outlet opening 22. 
In this way the cooling of the tube plate and of 
the top parts of the tubes is rendered more effec 
tive, 
The Weight of the jacket 46 of the combustion 

chamber is Supported on the pressure jacket 4. 
Between the jacket 46 and the connecting piece 
47 fastened to the tube plate 42 of the tube nest 
, a sliding connection 48 is provided in order to 
Compensate for differences in heat expansion and 
thereby prevent the Supporting structure from 
being damaged. 
The pipe branch 5 connecting to the tube 

nest has a surrounding centering ring 52 con- : 
nected to it with separate straps 53. A corre 
sponding ring 54 is fixed by means of straps 55 to 
the inside of pressure jacket 4. These two rings 

4 
tal internal pressure is then taken by the pressure 
jacketS. For increasing the safety of the con 
struction and improving the efficiency, insula 
tion may be provided within the pressure jacket, 
So that the mechanically loaded parts of the gas 
heater are not Subjected to stresses through 
high temperatures. - 

I claim: 
1. A gas-heating furnace comprising two ver 

tical Weight-carrying pressure jackets, a rigid U 
bend beneath said jackets connecting them in se 
ries, a vertical tube nest within each of said 
jackets, a yielding U-bend mounted with clear 
ance within said rigid U-bend connecting said 
tube nests in Series, means for supporting said 
jackets yieldingly on a fixed base whereby the 
distance-separating them can change with ex 
pansion changes in said rigid U-bend, a gas-tight 
Seal between the periphery of the upper tube plate 

3. 

52 and 54 serve for centering the lower end of 
tube nest in the pressure jacket, 4. 
The U-bend 3 consists of three part bends 56, 

57 and 58 which are connected to each other by 
means of the joints 59 and 69 and the bellows 
like yielding pieces 65 and 66. In this way an 
amount of yielding is obtained, so that the dif 
ferences in expansion between the two U-bends 3 
and 6 can be easily compensated, without caus 
ing any great stresses by bending at the joints 59 
and 60 and in the tube nest 2. 
The connecting flanges 67 and 68 between the 

rigid bend 6 and the pressure jackets 4 and 5 are 
arranged higher than the connecting flanges 69 
and 10 between the yielding U-bend S and the 
tube nestS and 2. After loosening the con 
necting flanges 67 and 68 the rigid U-bend can 
be lowered by the amount, h until it comes to rest 

... With the feet 7 on the floor 72. The distance i 
between the saddle of the rigid U-bend 6 and the 
Saddle of the yielding U-bend 3 is chosen greater 
than the height h, so that also in the lowered 
position the two U-bends do not touch each 
other. The flanges of the U-bend 6 are then in 
the position 6' shown in broken lines, in which 
position the connecting flanges 69 and 70 be 
tween the flexible U-bend 3 and the tube nest 
and 2 are freely exposed and can also be loosened. 
The two U-bends may now be removed together 
after which the tubes of the nest and 2 are ac 
cessible for cleaning and inspection. 
For dismantling the tube nests, first of all the 

top parts of the pressure jacketS 4 and 5 are 
loosened at the flanges 73 and 74 and removed. 
After this the jacket 46 of the combustion cham 
ber 26 and the tube nest and 2 can be removed 
upwards. 
The Combustion chamber may also be arranged 

Separate from the gas heater, the highly heated 
heating-gases being led to the tube nest, through 
a pipe line. The described gas heater is suit 
able also for fairly high pressures, for instance 
20 atmospheres and more. If the heating gas and 
the gas to be heated have about the same pres 
sure, the construction of the tube nests, already 
relieved by the yielding form of the U-bend is 
not subjected to any additional stresses. The to 
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of each tube nest and its associated pressure 
jacket, a burner and combustion chamber sup 
ported on one pressure jacket and arranged to de 
liver the combustion products to a confined space 
above the upper tube plate therein, and a col 
lecting chamber and flue Supported on the other 
preSSure jacket above and in communication with 
the upper tube plate therein. 

2. A furnace according to claim 1 in which the 
tube nest within the burner-supporting pressure 
jacket is Supported through its lower tube plate 
by attachment to the lower end of a guide jacket 
Surrounding Said tube nest, said guide jacket is 
Supported at its upper end by, within and spaced 
from the walls of Said pressure jacket, the com 
bustion chamber is Supported by, within and 
Spaced from the walls of Said pressure jacket 
above the upper end of Said guide jacket with its 
delivery opening downward, and a sliding joint 
conduit connects Said delivery opening to the 
upper face of the upper tube sheet. - 

3. A furnace according to claim 2 in which an 
inlet for combustion air under pressure enters 
the burner-Supporting pressure jacket above the 
upper tube plate seal, the burner enters the top 
of the combustion chamber, and air entry open 
ings in the combustion chamber wall are pro 
Vided around said burner and adjacent the deliv 
ery opening. 

4. In a gas heater of the type which includes a 
heating-gas flow-conductor enclosed in a heated 
gas fiOW-Conductor, Said heating-gas flow-con 
ductor including two vertical geometrically paral 
lel tube bundles and a first U-bend connecting 
the bottons of Said tube bundles in flow series 
and Said heated-gas flow-conductor including 
two geometrically parallel pressure jackets, each 
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of which surrounds a different one of said tube 
bundles, and a Second U-bend surrounding 
Said first U-bend and connecting said jack 
ets in flow series, the improvement in which 
Said Second U-bend is formed as a rigid ele 
ment, said jackets are rigidly connected to said 
Second U-bend and yieldingly supported so that 
the distance between them may vary with the 
heat expansion of said Second U-bend, and said 
first U-bend is formed as a yielding element and 
arranged within Said Second U-bend with all 
around clearance therefrom permitting limited 
movement relative thereto in any direction. 

5. A gas heater according to claim 4 in which 
at least one of the tube bundles is supported 
through its lower tube plate by the jacket sur 
rounding it. 

6. A gas heater according to claim 4 in which 
the joints connecting the second U-bend to the 
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pressure jackets are arranged higher than the UNITED STATES PATENTS 
joints connecting the first U-bend to the tube Number Name Date 
bundles. - M - 1,597,479 Price -------------- Aug. 24, 1926 

7. A gas heater according to claim 6 in which 1626,772 Worden May 3, 1927 
the clearance between the first and second U- 5 46.38 Sir Dec. 17. 1328 
bends is Sufficient to permit said Second U-bend, 1750824 Tielkemeyer --- Mar. 18, 1930 
after disconnecting the joints thereof, to be low- 1794,336 Jacocks Feb. 24, 153i 
ered a distance sufficient to give access to the 18333i Ewing Nov. 3, 153i 
joints of said first U-bend. 334 hit ----------- Nov. 7, 1933 

1982,010 McNeal ----------- Nov. 27, 1934 
WALTER, HUBER. 2,385,177 Wiederkehr ------- Sept. 18, 1945 
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