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. 8 Claims,

In order io.prevent with tubular steam gen-
erators operating with positive continuous flow
.of the working fluid, generally water, the burn~
ing of the heating surface of the so called trans-

6 formation zone in which the liquid is trans-
formed into steam and which is the main place

" " for the deposition of salts separated from the
hot liguid, it has already been proposed to locate

- this portion of the heating surface in a region
10" in which the temperature of the heating gases is
comparativély low. There exist, however, some-

times reasons of service which prevent that ar--

rangement, and also the regulation of the heat-

ing gases is sometimes connected with difficul-

15 tjes.. - - . . .
- This invention presents another means for ob-.
viating burning of the heating surface of the
transformation zone, and it consists in heating
the heating surface (wholly or at least partly) of

20 the transformation zone in a regulable manner -

by means of a part-current of heating gases

branched off from the main current thereof.. In -

this way there is obtained the possibility to reg-
ulate in a simple manner the heating of the
95 transformation zone. The heating surface of
this zone may be housed, for insfance, in-a sep-
arate space which communicates with the main

. path of the heating gases for the steam gen-
erator, and is supplied with regulable guantities
20 of heating gases branched off from the main
heating gas current by means of a conveying de-
vice, for instance a fan or the like, 'The regula-

tion of the amount of the heating gases may be.

effected in dependence of the state of the steam

35 in the {ransformation zone, thus, for instange, in
dependence of the pressure of the steam “or of

." the temperature of the saine, or. of the contents
of liquid or of moisture in the same, or of the
mixture of steam and water respectively, there
40 being then provided devices able to respond to

the action’of one or the other of said causes and -

" to act, in turn, in an appropriate manner either

upon & fan or the like that forms a member of -

-the steam-generating plant, or upon the driving

45 means for the fan etec., viz. upon the engine or
. motor connected therewith. Another adyantage
" of the invention is that the heating of the trans-
formation zone is to . certain extent independ-
.ént of the variations of the load on the steam

50 generator itself, as it is possible to control the
_heating of the transformation zone by means of
regulating valves or the like without thereby sub--

stantially influencing -the heating of the main
heating surface. Furthermore, on modifying the

55 heating of the main heating-surface the heat- -

(CL 122—249) o
" “ing of the conversion zone can, nevertheless, be
maintained substentially constant. '
The invention is llustrated dlagrammatically
and by way of example on the accompanying

drawing, on which similar numerals denote simi-

lar parts. Figure 1 is 8 vertical section through
a tubular continuous-flow steam generator de-
signed- according to this. invention, and Figure
9 is a similar representation showing a modifica-
_ tion. A further modification is Hlustrated in Fig~
ure 3 in a vertical section through 2 tubular con-
tinuous-flow steam generator. . :
On the drawing, ¢ (Fig. 1)  denofes a.substan-
tially verticel sheft enclosing in its lower por-

. tion'a tubular coil 2, in which the water is heated

to evaporation temperature by s heating device
3 of any suitable type. The water is introduced

into-the coil 2 through the branch &, whereas the .

steam, that is to say, finished superheated steam,
is withdrawn from the steam generater through
the branch 5. 'The upper portion of the shaft f
is subdivided, for instance by a vertical wall §,
into two chambers 7 and 7 which are located
_side by side, and of which the one (7) encloses
- the heating surface 8 of the transformation zone
_ which is, in the example shown, likewise con-
stituted by g tubular cofl 8. In ihis zone the hot

water is transformed into steam. There may,

. anyhow, be housed in the chamber 7 also & part
of the superheating surface for the steam pro-
-duced in the coil 8. - The final or complete super-
hesting takes place in the coil {7 located in the
chamber 7. The amount of heatling gases per-

mitted to stream through the chamber 7 can be .

* yaried or regulated, for instance by throttle flaps
_ . 8 or by equivalent members, the position of which
can be made dependent upon the state of the
. steam-in the transformation zone, for instance-
_upon the temperature of the same, there heing
then provided for this purpose a thermostat (in-
dicated by the dotted line 10) arranged at any
. suitable place pertaining to the transformation
zone. The thermostat may, therefore, be con-
nected up to the coil 8 also at another place than
that selected in Fig.- 1 merely by way of example.
" 'Instead of making the position of the flaps § or
their equivalents dependent upon the tempera-
ture of the steam, it may be made dependent
. " also upon the pressure of the same, or upon the
contents of moisture in the same, all- as already
mentioned in the preceding part of this specifi-
-cation. )
. The waste heating gases escape
top-18 of the shaft 1. ‘ . .
In the modification shown in Fig: 2 the heat-

thi'ough the
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2
ing coil 8 of the transtormation zone is housed in
an exterior chamber il provided outside the
shaft 1 and communlcat!ng with the same

through an upper passage 12 and a lower pas-
5 sage 13.

‘The upper pa.ssage 12 1s comblned ‘with a con-

veying device 14, for instance a fan or the like,
by means of which a part of the heating gases
is withdrawn from the shaft | and driven into
10 the chamber i, through which it flows in a di-
rection counter to the direction of the steam
flowing through the coil 8. The heating gases
get back into the shaft at the bottom of the
chamber 1 through the passage 13.
15 lation of the heating in this chamber is effected
in this case by varying the number of revolutions
of said fan, or of the motor or engine driving it,
-the varlations being again made dependent upon
‘the temperature or the pressure, etc. of the
20 steam, as has already been described. The de-

vice affected by the one or the other of said

causes is indicated in Fig. 2 by the dotted line
IS. There exists, however, also the possibility to
regulate the heating of the zone 8 with the aid
of atmospheric air which can be supplied, for
instance, through a branch {6 equipped with a
regulating flap I8, the position of which may
also be made dependent upon ,the state of the
20 steam, as in the above mentioned cases. Such a

indicated in Fig. 2 by the dotted line 21.
The heating gases withdrawn through the
branch 12 (Fig. 2) may be conducted selectively
to the superheating coil 11 through the passage

35 13 (Fig. 2) or to the top' 19 of the shaft | as is

The regu-

device as affected by the state of the steam ls_
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- second chamber said connecting means also in-

shown in Figure 3. In this figure the tubular -

coil 8 of the transformation zone is located above

the passage {2 through which the part-current

of the heating-gases is withdrawn from the shaft
40 1. The passage 13 through which the part-cur-
rent of the heating-gases escapes into the top
-19 of the shaft i is arranged in the upper part
of the chamber {1. The branched-off gases are
flowing in this case in the same direction as the
steam flowing through the coil 8. ‘The gases are
withdrawn from the shaft .as far as possible at
;; place where their temperature is comparatively

OW. -

I claim:

1. A continuous flow steam generator, com-
prising a steam generated heating surface, walls
defining a main chamber through which the
main current of heating gases flows and = second
chamber separated from the main chamber, said
55 second chamber enclosing that zone of the heat-

45

50

ing surface in 'which the l;quld is transformed:

into steam, means for conducting a portion of the
main current of heating gases to said second
chamber and leading off the gases therefrom,
regulating means responsive to one of the physi-
cal properties of -the steam for controlling the

.60

flow of gases through sald conducting means,

and means for introducing atmospheric air into
sald second chamber.

2. A continuous flow steam generator, com-
prising & steam generating heating surtace, walls
defining & main chamber through which the
main current of heating gases flows and a second
chamber separate from <the main . chamber,
means connecting said chambers, said second
chamber enclosing that zone of the heating sur-
face in which the liquid is transformed into
steam, adjustable regulating means in said con-

65

70

necting means for controlling the flow of a por- -

" 75 tion of the main siream of heating gases to said

Bases to said second chamber and leading off the

- prising a steam generating heating surface, walls

cluding means to return said portion of the heat-

ing gases to the main chamber and means for

introducing atmospheric air into said second
chamber.

3. A continuous ﬂow steam generator, com-~
prising a steam generating heating surface, walls
defining a main chamber through which the main
current of heating gases flows and a second
chamber separated from the main chamber, said
second chamber enclosing that zone of the heat-
ing surface in which the liquid is transformed

10

into steam, means for conducting a portion of

the main current of heating gases to said second
chamber and leading off the gases therefrom,
regulating means responsive to one of the physi-
cal properties of the steam for: controlling the
flow of gases through said conducting means,
means for introducing atmospheric air into said
second chamber, and means responsive to some
physical property of the steam to control the'
flow of said atmospheric air. .

4. A continuous flow steam generator, com-
prising walls defining a passage for .the main
part of the heating gases, a steam generating
heating surface, said passage enclosing the major
part of said heating surface, walls defining 8 sec-
ond passage, said second passage enclosing that
Zone of the heating surface in which the lquid
is transformed into steam, said second Zone be-
ing arranged In series with said major part of
the heating surface, means for conducting a por--
tion of the main current of heating gases to said
second passage and leading off the gases there-
from, and means to regulate the amount of gases
passing through said conducting means. -

'5. A continuous flow steam generator, com-
prising walls forming a main passage and- a sec-
ond passage, a continuous tube forming a pas-
sage for water to be vaporized, said first passage
enclosing a portion of the tube and the second
passage enclosing that portion in which vapori-
zation takes place, means to conduct a portion
of the heating gases. from said first passage to
said second passage, and means to regulate the
flow of gases to said conducting means, - .

6. A continuous-flow steam generator, com-
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-prising a steam generating heating surface, walls

defining a2 main chamber through which the
main current of heating gases flows and a second
chamber separate from the main chamber, said
first chamber enclosing the major part of said
heating surface, said second chamber enclosing
that zone of the heating surface in which the
liquid is transformed into steam, said second
Zone being arranged in series with said major
part of the heating surface, means for conduct-
ing a portion of the main current of heating

55

gases therefrom, and regulating  means re- 60

sponsive to one of the physical properties of the
steam for controlling the flow of gases through
said conducting means.

7. A continuous-flow steam generator, com-‘ms
defining a main chamber through which the main
‘current of heating gases flows and a second
chamber separate from the main chainber, said
first chamber enclosing the major part of said
heating surface, said second chamber enclosing
that zone of the heating surface in which the
liquid is transformed into steam, sald second
zone being arranged in series with said major
-part of the heating surface, means for conduct-
_ing a portion of the main cwrrent of heating 75

70
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gases to said second chamber and leading off the
gases therefrom, and adjustable regulating
means in sald conducting means for controlling
the flow of a portion of the main stream of heat-
ing gases to said second chamber, sald conduct-
ing means also including means to retum said
portion of the heating gases to the main cham-
ber.

8. A continuous-flow steam zenerator. com-
.0 prising a steam generating heating surface, walls

defining & main chamber through which the main

current of heating gases flows and a second
. chamber separate from the main chamber, said

first chamber enclosing the major part of said
heating surface, said second chamber enclosing
that zone of the heating surface in which the
liqguid is transformed into steam, said second
zone being arranged in series with said major

*part of the heating surface, means for conduct-

ing a portion of the main current of heating

. gases to said second chamber and leading off the

gases therefrom, and adjustable regulating

means in said conducting means controlled by 10

some physical property of the steam.
CHRISTOPH MULLER.




