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This invention relates to condensing steam 
turbine plants in which the make-up water 
for the boilers is passed through an evapora 
tor before admission to the circulatory system 
of the plant. 
The object of the present invention is to 

provide a power plant of the aforesaid type 
in which the final temperature of the feed 
water will not be directly dependent upon 
the supply of steam from the evaporator. 
To this end, in accordance with the invention, 
a separate feed water heater is provided for 
condensing and utilizing the heat contained 
in the steam generated in the evaporator. 
The feed water heater is disposed either be 
fore any heater which is supplied with steam 
from an operative stage of the turbine or is 
arranged to constitute the primary heater 
of a progressive feed water heating system. 
By this means the final temperature of the 
feed water is dependent upon the last heater 
of the system. Consequently it is only neces 
sary to provide one feed water heater after 
the heater which is supplied with steam from 
the evaporator and, when this heater is Sup 
plied with steam from an operative stage of 
the turbine, only one tapping from the tur 
bine, although of course any number of heat 
ers may be employed depending upon the 
usual considerations for any particular plant. 
In order that the invention may be more 

clearly understood and readily carried into 
practice reference will now be made to the 
accompanying drawings in which Fig. 1 is a 
diagrammatic representation of a condensing 
steam turbine plant equipped with a feed 
water heating system in accordance with the 
invention; Fig.2 is a view in section through 
the turbine and associated heater; Fig. 3 is 
a view in section on line III-III of Fig. 2; 
and Fig. 4 is a diagrammatic representation 
of a condensing steam turbine plant illus 
trating a modified form of my invention, 
The plant illustrated comprises a turbine 

1, condenser 2, hot-well 3, extraction pump 4, 
feed water heaters 5, 6, 7 and 8, and an 
evaporator 9. As is customary, steamis Sup 
plied to the turbine 1 through a conduit 71 
E. a boiler 72. On the water side the feed p 
water heaters 5, 6, 7 and 8 are connected in 

Series in the order named between the extrac 
tion pump 4 and the feed pump (not shown) 
by pipes 10, 11, 12, 13 and 14 and on the steam 
side the first mentioned feed water heater is 
connected with the steam space of the evapo 
rator 9 by a pipe 15 and with the hot well by 
a drain 16 controlled by a valve 17, while the 
remainder are connected with operative 
stages of the turbine 1 by bleeder connections, 
illustrated in connection with the heaters 7 
and 8 only where they are designated by the 
numerals 18 and 19, and with the condenser 
by drain pipes shown in connection with the 
heaters 6, 7 and 8 and designated by the nu 
neral 20. The steam space of the heater 6 is 
further connected by a pipe 21 controlled by 
a valve 22 with the steam space of the evapo 
rator 9, this latter being also connected with 
the hot Well by a drainpipe 23. A make-up 
Water supply pipe 25 leads to the evaporator 
9, the supply being Suitably controlled by a 
valve 26 operated by a float 27. 
The heater 6 as illustrated is of a type dis 

closed in my Patent No. 1,342,841, granted 
June 8, 1920, and assigned to the Westing 
house Electric and Manufacturing Company. 
As shown in Figs. 2 and 3, a steam chest or 
belt 33 surrounds the turbine cylinder and 
communicates with the latter through a series 
of slots 34 through which a portion of the 
steam flowing through an operative low pres 
sure stage of the turbine passes into the belt 
33. The lower half of the steam chest or belt 
is extended to form a compartment 35 for 
the reception of the feed heater 6 which is of 
the surface type. The heater tubes are indi 
cated at 37 and are provided at either end 
With water boxes. 38,39 to form a multiple 
pass heater of well known construction. The 
Water boxes 38 and 39 are attached to the fac 
ings 40 and 41, respectively, formed in the 
lower portion of the extension 35 of the steam 
chest or belt. 33. The pipes for conducting 
the condensate to be heated to and from the 
heater 6 are shown at 11 and 12, respectively. 
The drain 20 leads from the bottom and the 
conduit 21 for conveying steam to the evapo 
rator 9 leads from the side of the heater com 
artment 35. 
In operation, make-up water is admitted 
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to the plant by Way of the evaporator 9 
through the connection 25. Condensate from 
the extraction pump passes through the heat 
ers 5, 6, 7 and 8 in the order stated where it is heated progressively first by steam generated 
from the make-up water in the evaporator 
and then by steam at different degrees of ex 
pansion tapped from operative stages of the 
turbine, water condensed in the evaporator 
and in the several feed water heaters being 
drained away to the hot well in the usual 
8. 
With this arrangement a relatively high 

vacuum will be created in the feed water heat 
er 5 owing to the relatively low temperature 
of the water admitted thereto and as a result 
of this the evaporation of the make-up Water 
in the evaporator 9 will be effected at a rela 
tively low temperature and any scale formed 
in the latter will be softer and more readily 
removed than if evaporation were effected at 
a higher temperature. Furthermore, the 
steam used for effecting evaporation is itself 
at a relatively low temperature, having been 
utilized both for the production of mechani 
cal work in the turbine 1 and for feed Water 
heating in the heater 6 before its admission 
to the evaporator 9. Consequently a rela 
tively high thermal efficiency is obtainable. 
Should priming take place in the evaporator 
9 no water therefrom can enter the turbine 
and when it is desired to isolate the evapo 
rator from the plant it is only necessary to 
close one relatively large valve 22 and One 
relatively small valve 17. 

It will also be apparent that with this ar 
rangement the final temperature of the feed 
water is not directly dependent upon the 
steam supply from the evaporator and that 
although any number of heaters may be pro 
vided, as may be determined by the usual con 
siderations, satisfactory operation can be ob 
tained if only a single heater is installed after 
the heater (5) which is supplied with steam 
from the evaporator. 
The plant illustrated in Fig. 4 comprises 

a boiler 72, a steam turbine 1, condenser 2, 
hot well 3 and extraction pump 4, as in Fig. 
1, and feed water heaters 44 and 45, and 
evaporator 52. On their water sides the heat 
ers 44 and 45 are connected in parallel be 
tween the extraction pump 4 and the boiler 
feed pump (not shown) by pipes 46, 47, 48, 
49, 50 and 51 and on their steam sides they 
are connected with an operative stage of the 
turbine 1 and the water space of the evapora 
tor 52 by pipes. 53 and 54, respectively. 
Valves 55 and 56 are provided in the pipes 
48 and 50, respectively; the steam space of 
the evaporator 52 is connected with a higher 
pressure operative stage of the turbine 1 by 
a pipe 57 controlled by a valve 58, and drains 
59 and 60, the latter controlled by a valve 
61, connect the steam spaces of the feed Wa 
terheaters 44 and 45 and the condenser 2. 
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In operation, make up water is admitted to 
the plant by way of the evaporator 52 by suit. 
able connections (not shown). Condensate 
from the extraction pump flows in parallel 
through the heaters 44 and 45 where it is 
heated by steam tapped from an operative 
stage of the turbine 1 and generated in the 
water space of the evaporator 52, respective 
ly, and from thence to the feed pump by way 
of pipe 51. 

This arrangement, in addition to affording 
the advantages of the previously described 
arrangement as regards the provision of only 
one large air tight valve and the prevention 
of access to the turbine of any water which 
may pass over from the evaporator due to 
priming, readily permits of the complete iso 
lation of the evaporator 52 and the feed 
heater 45, which can be effected by simply 
closing the valves 55,56, 58 and 61. When 
the evaporator 52 and feed water heater 45 
are isolated from the plant the whole of the 
feed water will flow through the heater 44 
the heat transference in which will automati 
cally increase in proportion to the quantity 
of water flowing therethrough. 
Although in the plant illustrated in this 

figure only two feed water heaters are shown 
it will be apparent that any desired number 
may be provided, it being only necessary that 
the heater which is heated by the evaporator 
be connected on its water side in parallel with 
a heater which is heated from any other 
SOUrce. 
While I have shown my invention in but 

two forms, it will be obvious to those skilled 
in the art that it is not so limited, but is 
susceptible of various other changes and 
modifications, without departing from the 
spirit thereof, and I desire, therefore, that 
only such limitations shall be placed there 
upon as are imposed by the prior art or as 
are specifically set forth in the appended 
claims. - 
What I claim is: - - 
1. In a power plant, the combination with 

a multi-stage steam turbine and a condenser 
for receiving the exhaust 'steam therefrom, 
first and second heaters, an evaporator, 
means for extracting steam from the turbine 
and for utilizing said steam as a heating 
agent in the first heater and then as a heat 
ing agent in the evaporator, a second heater, 
means for conveying the vapor generated 
in the evaporator as a heating agent to the 
second heater, and means for conveying feed 
water to be heated to the second heater and 
thence to the first heater. 

2. In a power plant, the combination with 
a multi-stage steam turbine and a condenser 
for receiving the exhaust steam therefrom, of 
first and second heaters, an evaporator, means 
for extracting steam at a sub-atmospheric 
pressure from the turbine and for supplying 
said steam'as a heating agent to the first heat 
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er and thence as a heating agent to the evapo 
rator, means for conveying the vapor gener 
ated in the evaporator as a heating agent to 
the second heater, and means for conveying 
feed water to be heated to the second heater 
and thence to the first heater. 

3. In a power plant, the combination with 
a multi-stage steam turbine and a condenser 
for receiving the exhaust steam therefrom, of 
first, second and third heaters, an evaporator, 
means for extracting relatively high pres 
sure steam from the turbine and for supply 
ing said steam as a heating agent to the first 
heater, means for extracting relatively low 

is pressure steam from the turbine and for Sup 
plying said steam as a heating agent to the 
second heater and thence as a heating agent 
to the evaporator, means for supplying vapor 
generated in the evaporator as a heating 

20 agent to the third heater, and means for 
conveying feed water to be heated through 
the third, second and first heaters in series. 
In testimony whereof, I have hereunto sub 

scribed my name this 27th day of February, 
2, 1924. 

KARL BAUMANN. 
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