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My invention relates to heat accumulator 
plants and more particularly to steam plants 
wherein there is a variable demand for 
steam, particularly steam of Constant pres 
sure. My invention aims to provide a high 
ly efficient plant wherein a supply of heat 
can be made independent of the demand for 
steam. A further object of my invention is 
to accumulate heat at a low pressure. A 
still further object of my invention is to 
regulate the accumulation of heat. 

Further objects of the invention will be 
apparent as the description proceeds. 
În the accompanying drawing which illus 

trates my invention: Fig.1 shows a steam 
generating and superheating plant includ 
ing an accumulator and embodying one 
form of my invention; and Fig. 2 shows a 
modified form of accumulator. 
In Fig. 1, K designates an accumulator 

reservoir which contains a liquid having a 
high specific heat as, for example, oil or a 
salt solution. U designates a heating de 
vice which may be of any desired construc 
tion. Pump P, draws liquid from the lower 
part of accumulator reservoir K through 
conduit L’, and forces the same through 
heating device U. From heating device U 
the liquid passes through conduit L and 
back to the reservoir K. Conduit L', ex 
tends downwardly into the reservoir to the 
level a -a. At the top of the reservoir there 
is provided a valve V which serves as an 
inlet and outlet for air or an inert gas, the 
latter being used in case air oxidizes the 
particular liquid used. 
O designates a steam superheater. A des 

ignates a steam generator. F designates a 
feed water heater. A conduit L' connects 
conduit L', and consequently the accumula 
tor reservoir with superheater O. Super 
heater O is connected with a pipe S within 
generator A. Pipe S is connected with a 
coil S. within feed water heater F. Coil S. 
is connected by means of a conduit La 
with conduit L', and consequently with 
the lower part of reservoir K. It is thus 
seen that the accumulator reservoir K is 
coupled in parallel with the heating device 
and the steam generator. 
The accumulator is charged as follows: 
Pump P, forces liquid from the bottom of 

the accumulator through heating device U 
and back into the upper part of the accumu 
lator. The hot liquid entering the upper 
art of the accumulator Settles on the sur 
ace of the relatively cold liquid in the 

lower part of the accumulator. A distinct 
separating surface b-b will be obtained 
which descends during the charging period. 
The charging of the accumulator is com 
pleted when surface b-b has reached the 
bottom of the same. 
Therate of flow of liquid through con 

duit L’, and consequently through the heat 
ing device U and conduit L', is controlled 
in such a manner that the liquid flowing into 
the accumulator reservior is of constant 
temperature. As one means for obtaining 
this result II have shown a valve 14 in con 
duit L, which valve is actuated by means 
of a diaphragm 13 forming one side of a 
diaphragm chamber 12. Diaphragum cham 
ber 12 is connected by means of tube 11 with 
a bulb 10 situated in conduit L’. Rise 
of temperature in conduit L', causes an ex 
pansion of fluid contained within bulb 10 
and within tube 11 and chamber 12, which 
expansion is transmitted to diaphragm 13 
causing increase of flow through valve 14. 
This valve arrangement thus operates to 
maintain a constant temperature of fluid 
flowing from heating device U and into ac 
cumulator reservoir K. 
The accumulator is discharged as follows: 
Pump P, causes liquid to flow from the 

upper part of the accumulator reservoir K 
through conduit L', and into the superheater 
O where it gives off heat to steam within 
coil X. From superheater O the hot liquid 
passes through pipe S and heat is trans 
ferred to water in steam generator A to pro 
duce steam. The liquid then flows through 
coil S. and thence back to the accumulator 
reservoir. 
The feed water for generation of steam is 

pumped by pump P, through conduit L. 
and into feed heater F where it is preheated 
preferably in accordance with the counter 
flow principle. From feed heater F the feed 
water passes through conduit L', and into 
steam generator A where it is converted into 
steam. The steam produced passes through 
conduit L'' and into coil Ti which coil 
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the steam is superheated. From this coil 
????…!eam. passes to use through conduit 

?° 

It will be seen that pipe S, constitutes a 
steam generator heating space. 
During the discharge of the accumulator 

the separating surface b-b ascends. The 
accumulator is wholly discharged when this 
Surface has reached the top of the same. 
Obviously the charging and discharging 

operations may take place simultaneously at 
different rates. 
If the reservoir is filled with oil or the 

like a very high temperature (300° to 400° 
C. or even higher) may be obtained without 
a considerable increase of pressure above 
atmospheric. When using salt solutions or 
certain acids, however, it may be more suit 
able, in most cases, to operate with a pres 
sure moderately above atmospheric. 

If desired, a substance which is solid at 
ordinary indoor temperature, such as cer 
tain fats or the like, may be used with ad 
vantage provided provision is made for melt 
ing such substance before operation. For 
this purpose a steam pipe R is provided 
which extends through the reservoir K to 
melt its contents. 
Fig.2 shows an arrangement wherein ac 

cumulation is in part effected by means of 
solid bodies Y, for example, metal plates, 
stone or coal. In order to obtain a small 
volume of accumulator, this solid material 
should be so chosen that the product of its 
specific weight and specific heat is as great 
as possible. If, on the other hand, a small 
weight is desired, a material having a high 
specific heat should be chosen. 
The space between bodies Y is filled with 

a liquid which serves to convey heat. For 
this purpose the substances mentioned above 
in connection with the accumulator of Fig. 
1 may be used and in certain cases, readily 
melted metals, for instance a mixture of tin 
and lead, may be used. 

It is to be understood that my invention 
is not limited to the precise arrangements il 
lustrated. 
What I claim is: 
1. An arrangement for storing heat for 

the purpose of generating steam, comprising 
a reservoir containing liquid which consists 
of a material constituting a solid body at 
Ordinary temperature, the boiling point of 
which liquid lies above 300° C., means for 
melting the solid body before starting, a 
steam generator containing water, and means 
comprising a circulation conduit for con 
necting the reservoir with the generator in 
such a way that one of the liquids may cir 
culate through the other. 

2. Accumulator apparatus comprising a 
liquid having a high temperature at low 
pressure, a heating device to heat said liquid, 
a steam generator having a steam and water 
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space and a generator heating spce, a con 
duit connecting said heating device with said 
generator heating space and adapted to con 
duct said liquid from said heating device to 
said generator heating space, a second con 
duit connecting said generator heating Space 
with said heating device and adapted to con 
duct said liquid from said generator heating 
space to said heating device and an accumu 
lator reservoir connected between said con 
duits in parallel with said heating device 
and said generator, whereby heated liquid 
can be conducted to said accumulator reser 
voir to be stored when the supply of heat 
exceeds the demand and can be conducted 
from said accumulator reservoir to said gen 
erator space when the demand for heat ex 
ceeds the Supply. 

3. Accumulator apparatus comprising an 
accumulator reservoir, heat storing liquid 
in said reservoir, a liquid heating device, 
means to conduct said liquid from said reser 
voir, to said liquid heating device, means to conduct said liquid from said heating de 
vice to said reservoir, a steam generator, 
means to conduct said liquid from said res 
ervoir to said generator to heat the same 
and means to conduct said liquid from Said 
generator to said reservoir. e. 

4. Accumulator apparatus comprising an 
accumulator reservoir, a liquid in said reser 
vor having a high temperature at low pres 
sure, a liquid heating device, a steam genera 
tor having a generator heating space, means 
to circulate said liquid from said reservoir 
through said heating device and back to said 
reservoir, and means to circulate said liquid 
from said reservoir through said generator 
heating space and back to said reservoir. 

5. Accumulator apparatus comprising an 
accumulator reservoir, a liquid in said reser 
voir having a high temperature at low pres 
sure, a liquid heating device, a steam genera 
to having a generator heating space, means 
to circulate said liquid from said reservoir through said generator heating space and 
back to said reservoir, means to circulate said 
liquid from said reservoir through said heat 
ing device and back to said reservoir and 
means to circulate said liquid from said liq 
uid heating device through said generator 
heating space and back to said liquid heating 
device. • · · · 

6. Accumulator apparatus connprising an 
accumulator reservoir, heat storing liquid in 
said reservoir, a liquid heating device, a con 
duit connecting the e outlet of said liquid 
heating device with the top of said accumu 
lator reservoir, a conduit connecting the low 
er part of said accumulator reservoir with 
the inlet of said liquid heating device, a 
steam generator having a generator heating 
space, a conduit connecting the top of said 
accumulator reservoir with the inlet to said 
generator heating space and a conduit con 
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necting the outlet of said generator heating 
space with the bottom of said accumulator 
reservoir. 

7. Accumulator apparatus comprising a 
5 heating device, a reservoir containing an up 
per layer of hot liquid and a lower layer of 
cold liquid, said liquid having high tempera 
ture at low pressure, means to conduct liquid 
from the cold layer through the heating de 

10 vice and into the hot layer, a steam genera 
tor having a steam and water space and a 
generator heating space, and means to con 
duct liquid from the hot layer, through the 
generator heating space and into the cold 

15 layer. 
8. The method of equalizing differences 

between heat supply and heat demand in a 
plant having a demand for steam which 
comprises supplying heat to a liquid of high 

20 boiling point at a rate different than the rate 
of steam demand, transferring heat from 
said liquid to water to generate steam in ac 
cordance with the demand, and storing heat 
in Said liquid in proportion to the amount of 
surplus heat Supply over the momentary heat 
demand. 

9. Accumulator apparatus for a plant hav 
ing a supply of heat and a variable rate of 
demand for steam different than the rate of 

30 supply of heat comprising an accumulator 
reservoir, the heat content of which varies in 
accordance with the difference between heat 
supply and steam demand, heat storing liq 
uid in said reservoir, means to heat the liquid 
in said reservoir in accordance with the rate 
of heat Supply and independently of the rate 
of steam demand, a steam generator, a super 
heater, means whereby the heat storing liq 
uid heats the generator and means whereby 
the heat storing liquid heats the superheater. 

10. Accumulator apparatus for a plant 
having a supply of heat and a variable rate 
of demand for steam different than the rate 
of Supply of heat comprising an accumulator 

45 reservoir, the heat content of which varies in 
accordance with the difference between heat 

- Supply and steam demand, heat storing liq 
uid in said reservoir, means to heat the 
liquid in said reservoir in accordance with 
the rate of heat supply and independently of 
the rate of steam demand, a steam generator, 
a Superheater, and means to conduct said 
heat storing liquid through said superheater 
and generator in series whereby to generate 
and superheat steam. 

11. Accumulator apparatus for a plant 
having a supply of heat and a variable rate 
of demand for steam different than the rate 
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of Supply of heat comprising an accumu 
lator reservoir, the heat content of which 
varies in accordance with the difference be 
tween heat supply and steam demand, heat 
storing liquid in said reservoir, means to 
heat the liquid in said reservoir in accord 

65 ance with the rate of heat supply and inde 
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the rate of heat supply and independently 

pendently of the rate of steam demand, a 
steam generator, a feed water heater, a su 
perheater, and means whereby the heat stor ing liquid heats the superheater, the gener 
ator, and feed water heater. 

12. Accumulator apparatus for a plant 
having a supply of heat and a variable rate 
of demand for steam different than the rate 
of Supply of heat comprising an accumulator 
reservoir, the heat content of which varies 
in accordance with the difference between 
heat supply and steam demand, heat storing 
liquid in said reservoir, means to heat the 
liquid in Said reservoir in accordance with 
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of the rate of steam demand, a steam gen 
erator, a feed water heater, a superheater, 
and means whereby the heat storing liquid 
heats the Superheater, the generator, and the 
feed water heater in series. 

13. In a plant having a demand for steam, 
in combination, a heating device, an accu 
mulator reservoir separately disposed fron 
Said heating device and containing a heat 
storing liquid of higher boiling point than 
water, means to circulate said liquid from 
said accumulator reservoir through said 
heating device and back to said reservoir 
at a different rate than the rate of demand 
for steam and a steam generator heated by 
the liquid in the accumulator reservoir. 

14. In a steam plant having a demand for 
steam, in combination, a heating device, an 
accumulator reservoir separately disposed 
from said heating, device and containing a 100 heat storing liquid of higher boiling point 
than water, means to circulate said liquid 
from said accumulator reservoir through 
said heating device and back to said reser 
voir at a different rate than the rate of de- 105 
mand for steam, a steam generator, a steam 
superheater, means whereby the heat storing 
liquid heats the generator and means where 
by the heat storing liquid heats the Super 
heater. 

15. In a plant having a demand for steam, 
in combination, a heating device, an accu 
mulator reservoir separately disposed from 
said heating device and containing a heat 
storing. liquid of higher boiling point than 115 
water, means to circulate said liquid from 
said accumulator reservoir through said 
heating device and back to said reservoir at 
a different rate than the rate of demand 
for steam, a steam generator, a feed water 120 
heater, a superheater and means whereby the 
heat storing liquid heats the Superheater, 
the generator and the feed water heater in 
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SEI'leS. 
16. In a plant having a demand for steam, 125 

a heating device, an accumulator, reservoir separately disposed from said heating device 
and containing a heat storing liquid of high 
er boiling point than Water, means to con 
duct liquid from said accumulator reservoir 130 
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through said heating device and back to said 
reservoir, means to control flow through the 
last mentioned means to maintain a constant 
temperature of liquid entering the accumu 
lator reservoir and a steam generator heated 
by the liquid in the accumulator reservoir. 

17. In a plant having a demand for 
steam, a heating device, an accumulator 
reservoir separately disposed from said 
heating device and containing a heat stor 
ing liquid of higher boiling point than 
water, means to conduct liquid from said 
accumulator reservoir through said heating 
device and back to said reservoir, means to 
control flow through the last mentioned 
means to maintain a constant temperature 
of liquid entering the accumulator reservoir, 
a steam generator, a steam superheater, and 
means whereby the heat storing liquid 
heats the superheater so that a constant tem 
perature of superheated steam is obtained. 

18. In a plant having a demand for steam, 
a heating device, an accumulator reservoir 
Separately disposed from said leating de 
vice and containing a heat storing liquid of 
higher boiling point than Water, means to 
conduct liquid from said accumulator reser 
voir, through said heating device and back 
to said reservoir, means to control flow 
through the last mentioned neans to main 
tain a constant temperature of liquid enter 
ing the accumulator reservoir, a steam gen 
erator, a feed water heater, a superheater 
and means whereby the heat storing liquid 
heats the superheater, the generator and 
the feed water heater in series. 

19. In a steam plant, a heating device, an 
accumulator for storing a heated fluid, a 
passage for said fluid from said heating de 
vice to said accumulator, and a valve oper 
ated in response to the temperature of fluid 
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flowing through said ??????????? and arranged 
for passage of said fluid therethrough to 
control the rate of flow therethrough. 

20. In a steam plant, a heating device, an 
accumulator for storing a heated fluid, a 
passage for said fluid from said heating de 
vice to said accumulator, and means respon 
sive to the temperature of fluid leaving said 
heatin 
through said passage and arranged for pas 
Sage of Said fluid therethrough. 

21. In a steam plant, in combination, a 
heating device, an accumulator for storing 
a heated fluid, the heat content of which 
varies in accordance with the difference be 
tween heat supply, and steam demand, a pas 
Sage for said fluid from said heating device 
to said accumulator, valve mechanism al 
ranged for passage of said fluid there 
through and controlling flow of fluid 
through said passage and a temperature re 
sponsive element for controlling movement 
of said valve to maintain a constant tem 
perature of fluid flowing to said accumula 
tOr. 

22. In a steam plant, in combination, a 
heating device, an accumulator, the heat 
content of which varies in accordance with 
the difference between heat supply and steam 
demand, a passage for fluid from said heat 
ing device to said accumulator, valve mecha 
nism controlling flow of fluid through said 
passage adapted to shut off flow there 
through, temperature responsive means for 
controlling movement of said valve to main 
tain a constant temperature of fluid flow 
utilize the heat content of said accumulator 
in accordance with the demand for steam. 
In testimony whereof I affix my signature. 

JOHANNES KARL RUTHS. 

device to control the rate of flow 

ing into said accumulator and means to 

45 

55 

60 

70 

75 

80 


