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; : Our invention relates to a system for the 
s: production and use of high pressure steam, 

especially steam which is produced in the 
neighborhood of the critical point. M 

is . It is possible to produce steam without the 
occurrence of the so-called ebullition phe 
nomenon, by forcing the working medium 
through a heated pipe system positively by 

it means of a pump, operating at a pressure 
0 which is substantially equal to the critical 

pressure, and heating the working medium 
at least to the critical temperature. In this 
process vapor and fluid of equal pressure and 
equal temperature, but of different physical 
properties, cannot simultaneously exist to 
gether, but the entire mass of liquid which 
has reached the critical temperature at the 
critical pressure is converted directly into 
steam. That is to say, the production of 

20 steam occurs without the absorption of latent 
... heat. - - . . . . 

Since the pressure of the steam produced 
in this way is very high, the design of steam 
engines capable of operating over the entire 
pressure range from the high pressure to 
the condenser pressure, involves great diffi 
culties. It has therefore been proposed to 
throttle the steam thus produced down to 
the working pressure, and for this purpose 
the use of a pressure reduction valve has been 
suggested. Since; however, the throttling in 

... a pressure reduction valve occurs without the 
; : equivalent of a mechanical load, it is prefer 

able to use for this purpose a special auxil 
liary machine in which the drop in pressure 
can be made useful. . . . . . . - . 

In plants of this nature it is necessary to 
impart to the water to be evaporated, from 

. the very beginning, that pressure which it 
0. should have in the heater when being con 
verted into steam, a pressure which is thus 
higher than the critical pressure. The feed 
pump, necessary for this purpose or other 
similar devices must adapt themselves very accurately to the prevailing steam consump 
tion since the steam generator pipes have no 
storage capacity which can serve for equal 
sizing the fluctuations insteam consumption. 
Above all provisions must be made that at 

Ja sudden extra consumption of steam the 

auxiliary steam engine. 

pressure cannot drop appreciably below the 
critical pressure. On the other hand it must 
be prevented that when the consumption 
of the steam falls suddenly excessively high 
pressures (or other operating difficulties) 
develop. By utilizing the pressure differ 
ence existing between the high pressure. and 
working pressure side of the system, for 
driving the feed pump, it is possible to adapt 
the output of the feed pump automatically 
and within a wide range to the prevailing 
steam consumption in such a manner that the 
necessary pressure is always maintained in 
the first stage of the steam generator. 
When the output and the steam consump 

tion of the mainsteam consumer-which may 
in the present case be a steam turbine with its 
conventional ... governing equipment-rises, 
the circulation of the working medium is ac 
celerated and thereby also raises the output 
of the feed pump which is operated by the 

-. A condition may 
occur where the output of the auxiliary steam 
engine, such as a turbine, does not perfectly 
adapt itself to the pump output to be covered. 
In such a case our invention provides an effi 
cient remedy. 
According to our invention an electric ma 

chine is provided for the equalization or bal 
ancing of the outputs between the auxiliary 
steam engine and the pump, which machine 
drives the feed pump in parallel with the 
auxiliary engine at a suitable ratio, for in 
stance directly as shown. This electric ma 
chine is connected with the same network as 
the main generator. Its speed is so propor 
tioned that at normal operation it runs idle 
and thus neither consumes nor supplies pow 
er. Since the feed pump is required to sup 
ply more liquid working medium to the steam 
generator at increased load, in order to im 
mediately replenish the increased amount of 
steam drawn from the generator, the auxil 
iary throttling machine as a consequence 
must carry a heavier load put on it through 
the increased pump load. This would tend 
to reduce the speed of the auxiliary machine 

- and thus also the speed of the dynamo elec 
tric machine coupled with it to tend to de 
crease so that the latter now commences to 
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the valve 10 opens, further, a larger volume 
of steam passes through the turbine 4 and the 
drop of pressure is thereby compensated, 
while when the consumption of steam drops 

5 and the flow through the valve 10 is reduced, : the pressure behind the turbine 4 is reduced 
thereby to the required value, i.e. the tur 
bine 4 operates with variable back pressure 

1 and consequently with fluctuating output, the 
fluctuations in output being balanced by the 
dynamo electric machine. 

Various modifications and changes may 
be made without departing from the spirit 
and scope of our invention and We desire, 

15. therefore, that only such limitations be 
placed upon it as are justified by the state 

... of the prior art. 
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We claim as our invention:- 
1. In a speed flow vapor power plant in 

combination a tube system constituting the 
vapor generator, a centrifugal pump for 
forcing a liquid working medium in a con 
tinuous stream through said system, means 
for heating the liquidin a portion of said sys 
ten to generate vapor at high pressure, a 
main prime mover operating at a vapor pres 
sure lower than the generating pressure, and 
means for reducing the pressure of the gen 
erated vapor to the pressure required for the 

30. main prime mover, said reducing means com 
prising an auxiliary prime mover operated 
by said vapor and connected in the supply 

... line to said main prime mover and acting as 
5 

a vapor throttling element, said auxiliary 
prime mover operating said pump, and an 
electric equalizing machine connected to an 
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electric power line and connected in fixed re 
lation to said auxiliary prime mover and said 
pump, and operating as a motor when the 
delivered auxiliary prime mover power is be 
low the required pump power, and operating 
as a generator when the delivered prime 
mover power is above the required pump 
power, whereby said auxiliary prime mover 
acts as a vapor throttling element, and the 
pump output varies substantially with the 
amoint of vapor produced by said generator. 

2. In a speed flow vapor power plant in 
combination a tube system constituting the 

50 

forcing a liquid working medium in a con 
vapor generator, a centrifugal pump for 

tinuous stream through said system, means 
for heating the liquid in a portion of said 
system to generate vapor at high pressure, a 
main prime mover operating at a vapor pres 
sure lower than the generating pressure, and 
eans for reducing the pressure of the gen s s 

erated vapor to the pressure required for Said 
main prime mover, said reducing means con 
prising an auxiliary prime mover, directly 
connected to the delivery side of said gen 
erator, and adapted to pass through it the 
entire amount of vapor produced in said gen 
erator, and acting as a vapor throttling ele 
ment, said auxiliary prime mover operating 

3 

said pump, and an electric equalizing ma 
chine connected to an electric power line and 
connected in fixed relation to said auxiliary 
prime mover and said pump, and operating 
as a motor when the delivered auxiliary 
prime mover power is below the required 
pump power, and operating as a generator 
winen the delivered prime mover power is 
above the required pump power, whereby the 
amount of liquid circulated by said pump is 
al; tomatically proportioned substantially to 
the varying output conditions of the gen 
ei'ator. 

in testimony whereof we affix our signa 
tures. - 

u WILHELM ABENDROTH. 
HANS GLEICH MANN. 
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