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boilers. - 1-is the heating surface system includ-

The invention relates to high pressure steam
generators with boiler drums and to the genera-
tion of steam by injecting into the water to be
evaporated superheated steam which preferably
is maintained in circulation. The object of the
invention is to effect a material increase in the
capacity of such boilers in excess of normal load

and to reduce the cost of

constructing boilers for

high peak loads.. In accordance with the inven-
tion, this object is attained by means of the
method of generating steam which is described

below.

Only a part of the superheated steam serving
as heating medium is introduced into-the water

space of the boiler drums.

The other part, which

preferably is regulable, is mixed with the feed
water before the latter enters the boiler drums
and the resulting water-steam mixture is in~
troduced into the steam space of the boiler drums.
The superheated steam is preferably divided in
dependence upon the consumption of steam from
the boiler of a suitable magnitude indicative
thereof, and in the case of boilers with steam cir-
culation the division may be effected in depend-

ence upon the quantity p

assing through the cir-

culating pump. 'This regulation is advantageous-

1y effected in such manner that above the normal:

load of the system, the quantity of superheated
steam introduced into the water space  of the
boiler drums is maintained constant and the ad-
mixture of superheated steam with the feed water
flowing to the boiler drums is not commenced
until the load exceeds the normal load. . The re-
sulting distribution of the superheated steam is
then preferably also controlled in dependence
upon the quantity of feed water flowing into the
boiler or a magnitude dependent thereon, in such
manner that independently of the values of other
magnitudes, the guantity of superheated steam
admixed with the feed water prior to entering the
boiler drums cannot exceed a certain upper limit.

The capacity in excess

of normal load can be

still further increased by introducing the mixture
obtained from the entire quantity of the feed wa~-
ter and the cqrresponding part of the superheat-

ed steam into the boiler

drums so.as to be dis-

tributed over the entire extent of the water sur-

face.

Figure 1 is a diagrammatic. view illustrating

the invention, and

Figure 2 is an enlarged cross sectional view of

a valve.

In the accompanying drawing, the method:of
generating steam according to the invention is

shown by way of examp.

le as applied to Loffler

ing the steam superheater 2 and the feed. water
preheater 3 heated by the burner 4, 3 is the
boiler drum and 6 the steam circulating pump. of
the Lofler system. T is the superheated steam
conduit leading to the water space of the boiler
drum 5 and 8 is the conduit through which the
working steam is drawn off.. The feed. water
which the pump 9 conveys through the preheater
3 is introduced into the boiler drum- 5. through
the conduits 16 and 1{.- The conduit 1§ :termi-
nates in a distributor tube 12 in the steam-space
of the boiler drum 5. Connected in parallel with
the superheated steam conduit .1 leading: to the
boiler drum 5 is & second superheated steam con-
duit .13 with regulating device {4 which leads to
the conduit 1 and thus to the steam space of
the boiler drum 5. At the junction of this su-
perheated steam conduit {3 with the conduit 11’
the feed water conduit {0 terminates in a sprin-

~kler 15 or the like which allows the feed water to

enter the conduit 11 in finely divided form. The
part of the superheated steam controlled by the
regulating device 14 mixes with the feed water
at this point andin fact with the entire quantity
of the feed water and evaporates a corresponding
part thereof. The resultant water-steam  mix-
ture is introduced into the steam space of the
boiler drum 5 through the conduit {1 and there
is sprayed on the water surface over the entire
extent thereof from the tube 12 through corre-
sponding nozzles or the like. 'The water then
passes to the water space and the steam together
with the steam generated in the drum § is again
drawn off by the circulating pump 6. - -

The regulating member 4. is most simply and
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conveniently constructed-as a valve which com-

mences to open under the reduced pressure.oc-

casioned by the circulating pump 6 when the -

normal load is exceeded and then continues to
open in dependence upon the pressure difference
so that the entire quantity of superheated steam
requisite as heating medium- for ‘producing the
quantity of steam in excess of the normal load,

passes ‘into ‘the conduit {3.. . Up to normal load 4

the boiler operates purely on the Léffler principle:
and above normal.load. the entire quantity of
steam in excess of normal load is generated from
the feed water prior to entering the boiler drum 5.

As indicated by the: conduit 16, the setting of
the regulating member 4 is.also supervised by the:
member 1T which responds to the temperature in
the conduit |1, more particularly on exceeding the
saturated steam temperature at which said mem-.
ber 11 is preferably preliminarily set,” in..such
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manner that independently of the adjustment
in dependence upon other magnitudes, the part
of the superheated steam passing through the
conduit I3 cannot exceed an upper limit at any
time and the conduit 3 is completely shut off if
no feed water is introduced.

By means of this new method it ig attained that
the boiler drums, which as is known represent
a very considerable portion of the cost of manu-
facture of the boiler, no longer need to be di-
mensioned in accordance with the maximum
capacity of the boiler but only for a fraction
thereof. With the mode of control set forth the
boiler drums need be dimensioned only for the
normal load on the boiler. In spite of the nor-
mal load being exceeded, the load on the water
surface in the boiler drums does not increase. At
the same time all advantages of steam genera-
tion with superheated steam as heating medium
are retained. In particular in the case of Loffler
boilers the purity of the steam generated is not
detrimentally affected. In that in accordance
with the invention only part of the superheated
steam is mixed with a large quantity or the en-
tire quantity of the feed water for evaporation
outside the hoiler drums, no impurities can pass
from the water into the steam, because the water
is in great excess in comparison with the steam
so that the impurities remain in the water where
they merely accumulate correspondingly. At the
same time a very rapid cooling of the super-
heated steam is ensured.

The reduction in size of the boiler drums per-
mitted by the present method, affords 3 material
economy in space and weight. )

Throughout the specification diverse variations
have been set forth; this invention is not to be
limited to the precise details, but is to include
within the scope of the accompanying claims ail
such equivalent constructions as may be possible
to accomplish the same results in substantialiy
the same way. : )

What is claimed is:

1. A method for producing high pressure steam
by introducing superheated and more particu-
larly circulated superheated steam serving as a
heat carrier into the water to be evaporated in
boiler drums consisting in dividing the super-
heated steam, introducing one part into the water
space of the boiler drums, mixing the other part
with feed water in such proportion that a pro-
duction of steam takes blace and introducing the
mixture into the steam space of the boiler drums.

2. A method for producing high pressure steam
by introducing superheated and more particu-
larly circulated superheated steam serving as a
heat carrier into the water to be evaporated in
boiler drums consisting in dividing the superheat-
ed steam, introducing one part into the water
space of the boiler drums, mixing the other part
with the feed water in such proportion that a
mixture of water and steam is produced and
introducing this mixture of water and steam into
the steam space of the boiler drums.

3. A method for broducing high pressure steam
by introducing superheated and more particu-
larly circulated superheated steam serving as a
heat carrier into the water to be evaporated in
boiler drums consisting in dividing the superheat-
ed steam, introducing one part into the water
space of the boiler drums, mixing the other part
with the total amount of the feed water before
its entry into the boiler drums, this part of the
superheated steam being so dimensioned, that a
production of steam takes place, and introducing
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the produced mixture of water and steam into
the steam space of the boiler drums.

4. A method for pbroducing high pressure
steam by introducing superheated and more
particularly circulated superheated steam serv-
ing as a heat carrier into the - water to be
evaporated in boiler drums consisting in di-
viding the superheated steam, introducing one
part into the water space of the boiler drums,
mixing the other part with the feed water
in such proportion that s mixture of water and
steam is produced, introducing this mixture into
the steam space of the boiler drums and at boiler
ratings above normal load, keeping that part of
the superheated steam constant, which is intro-
duced into the water space of the boiler drums.

5. A method for producing high pressure steam
by introducing superheated and more particular-
1y circulated superheated steam serving as a heat
carrier into the water to be evaporated in boiler
drums consisting - in dividing the superheated
steam, intreducing one part into the water space
of the boiler drums, mixing the other controllable
part with the feed water in such proportion that
a mixture of water and steam is produced and in-
troducing this mixture of water and steam into
the steam space of the boiler drums.

6. A method for producing high pressure steam
by introducing superheated and more particularly
circulated superheated steam serving as a heat
carrier into the water to be evaporated in boiler
drums consisting in dividing the superheated
steam, introducing one part into the water space
of the boiler drums, mixing the other controllable
part with the feed water in such proportion that a
mixture of steam and water is produced, intro-
ducing this mixture into the steam space of the
boiler drums and at boiler ratings above normal
load, keeping that part of the superheated steam
constant, which is introduced into the water space
of ‘the boiler drums.

7. A method for producing high pressure steam
by introducing superheated and more particu-
larly circulated superheated steam serving as a
heat carrier into the water to be evaporated in
koiler drums consisting in dividing the super-
heated steam in cases of excessive load introduc-
ing that part of the superheated steam, which is
requisite as heating medium for generating the

normal load portion of the useful steam, into the =

water space of the boiler drums, mixing the
other part with the feed water in such propor-
tion that a mixture of steam and water is pro-~
duced and introducing this mixture of water and
steam into the steam space of the boiler drums.

-8. A method according to claim 2, in which the
mixture of steam and water is sprayed onto the
water level in the boiler drums.

9. A process according to claim 2 wherein the
quantity of superheated steam admixed with the
feed water prior to the entry into the boiler drums
is varied in proportion to the amount of. feed
water. ‘

10. A process according to claim 2 wherein the
quantity of superheated steam admixed with the
feed water prior to the enfry into the boiler drums
is controllable and is corrected in proportion to
the amount of fed water in such a manner that
the quantity of superheated steam proportional
to the feed water rating forms the upper limit,

11. A method for producing high pressure
steam by introducing superheated and more par-
ticularly circulated superheated steam serving as
a heat carrier into the boiler drums consisting in
dividing the superheated steam, at a certain pre-
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determined pressure, introducing one part of the
same into the water space of the boiler, intro-
ducing the other part divided off at a certain pre-
determined pressure into a space for admixture
with feed water before its entry into the boiler

"drums in such proportion that a production of

steam takes place and introducing the mixture
of water and steam into the steam space of the
boiler drums. '

12. A method for producing high pressure
steam by introducing superheated circulated

3

steam into the water to be evaporated in boiler
drums consisting in dividing off a part of the
superheated steam by a controlling element open-
ing at a predetermined steam pressure, admixing
the same with feed water in such a manner that
4 mixture of water and steam is produced, intro-
ducing this mixture into the steam space of the
boiler drums and introducing the remaining quan-
tity of the superheated steam into the water space
of the boiler drums.
MAX LEDINEGG.
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