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My invention relates to an apparatus for 
and a method of generating steam. 
My invention consists in highly preheating 

the working medium by waste heat and then 
5 evaporating it by superheating heat, which 

is withdrawn from the working medium, 
itself heated beyond the working tempera 
ture. 
An embodiment of my invention is illus 

l0 trated by way of example in the drawing 
affixed hereto. 

In the drawings:-- 
Fig.1 represents a heat diagram explana 

tory of the working of my improved process. 
Fig. 2 represents an apparatus partly in 

diagram and partly in vertical section for 
carrying out my improved process, and 

Fig. 3 represents a modification of the ap 
paratus shown in Fig. 2. 

Referring to the heat diagram in Fig. 1 of 
the drawing P denotes the temperature of the 
water at which it is introduced into the ap 
paratus in which the waste heat is recovered. 
The waste heat may either be contained in the steam withdrawn (regenerative process), 
or it may be flue gas heat, or the water may 
be preheated by steam and flue gases in com 
bination. The preheating is carried as far as 
possible and reaches its highest point at V. 

80. It will now be assumed that the apparatus 
is already in operation, i. e. that a portion 
of the working medium is superheated to the 
point T, and that T is the temperature at 
which the working medium is introduced into 

8 the power engine. Before the working medi 
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um reaches the power engine it is, according 
to the invention passed at the temperature 
T. into a heat exchange apparatus in which 
it heats the water, already preheated to the 
point W, up to the point Kand, since the point 
Kis the critical point, converts it steadily i. e. 
without ebullition, into steam. The area 2 
W K3 in the diagram should thus be equal 
to the area 4 TT 5. The furnace alone 
consequently pi the heat 3 KT, 5 only. 

Referring to Fig. 2 of the drawing, 10 is 
a pump, 11 a receptacle into which the pre 
heated water is introduced, 12 a heat ex 
change device consisting of tubes. 13, 15 and 
17 are the connecting tubes, 14 is the super 

heater located in a combustion chamber 19, 20 is a receptacle containing water and being 
arranged behind the superheater and swept 
and heated by the flue gases flowing past it, 
21 is a feed water supply pipe and 22 a sup 
ply pipe to the receptacle 11. 16 are the 
headers for the tubes 12, 18 is a turbine and 
23 an electric generator. 
The manner of operation of the apparatus 

is as follows: the pump 10 conveys the water, 
highly preheated in the receptacle 20, into 
the receptacle 11, which is heated by the heat 
exchange device 12. The steam generated 
thereby in the receptacle 11 flows through the 
pipe 13 to a superheater 14 in which it 
reaches, for instance, the temperature T. 
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The superheater 14 is heated in a combustion 
chamber 19 by means of any suitable fuel, 
such as coal, pulverized coal or gas. The 
pipes 15 lead the superheated steam into the 
headers 16 with which the heat exchange 
tubes 12 are in communication. In this tubu 
lar heat exchange device the temperature of 
the steam traversing it is lowered to the 
value T, owing to the transfer of heat to the 
contents of the receptacle 11 and thence the 
steam at reduced superheating temperature 
T, passes through the live steam pipe 17 to 
the consumer, for instance the turbine 18, 
driving the electric generator 23. 

Fig. 3 of the drawings, illustrating a modi 
fication of the apparatus according to Fig. 2, 
shows the essential modified parts only. The 
water receptacle 20 is here not located with 
in the reach of the flue gases of the combus- 85 
tion chamber 19 but a coil 25 traversing it is 
in communication with a turbine 18 by means 
of a pipe 24. The exhaust steam of the tur 
bine 18 flows through this coil within the 
water receptacle 20 and heats the feed water. 
The preheated water is conveyed in exactly 
the same manner as in Fig. 2 into the recep 
tacle 11 by means of the pump 10 across the 
connecting pipe 22. -- 
From the coil 25 the steam may be passed 

into the condenser 26 and the condensed 
steam may in its turn be used for feeding the 
water receptacle 20. 
In this apparatus it is possible to use in 

the combustion chamber. superheating sur- 100 
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faces only and the further advantage is ob 
tained that the deposits of sludge in the tubes 
12 is harmless since these tubes are not ex 
posed to the fire and may easily be cleaned 
and renewed. Y 
Various changes and modifications may be 

made without departing from the spirit of 
my invention and I desire therefore, that only 
such limitations shall be placed thereon as are 
imposed by the prior art. 
I claim as my invention: 
1. An apparatus for generating steam com 

prising a superheater and means for exter 
inally supplying heat to said superheater, a 
steam generating receptacle located outside 
of said external heat supply means, and a 
heat exchange device contained in said re 
ceptacle, said exchange device being connect 
ed at one end to the output side of said super 
heater, and at the other end to a steam main, 
said heat exchange device supplying to the 
liquid contained in the receptacle all of the 
heat necessary to evaporate the liquid, and a 
steam connection between the steam space of 
said receptacle and the input side of said 
superheater. 

2. The method of indirectly generating. 
vapor used by a consumer, which consists in 
continually supplying and evaporating a 
highly preheated liquid operating medium, 
superheating the vapor generated by direct 
outside heat supply, and in bringing the 
superheated vapor into heat transferring con 
tact with the preheated liquid medium before 
the vapor reaches the consumer, the entire 
heat necessary for said evaporation being 
transferred to the preheated liquid medium 
from the amount of said superheated vapor 
actually used by the consumer. 

3. The method of indirectly generating 
steam used by a consumer, which consists 
continually in generating steam under critical 
conditions from continually supplied water, 
highly preheated by waste heat, superheating 
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the generated steam by direct outside heat 
supply and in bringing the superheated steam 
into heat transferring contact with the pre 
heated water before the steam reaches the con 
sumer, whereby the entire heat necessary for 
said steam generation is supplied to the pre 
heated water from the amount of said super 
heated steam actually used by the consumer. 
In testimony whereof I affix my signature. 

HANS GLEICHMANN. 


