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The invention relates to a process and a device
for utilizing the condensate of steam heating
plants, in particular in railway carriages.
- It is known to partly regain the heat contained

In the condensate of steam heating systems, or
the like by supprlyving it to a low pressure steam
heating system by way of a reducing valve where-
by it is reevaporated and, if desired, used in com-
bination with the live steam. The remaining
condensate and that forming in the low pressure
heating system is, however, usually discharged
into the open and wasted. Refturn of the con-
densate to the steam generating plant by means
of pumps is very expensive,

The invention has for its object to recuperate,
particularly in railway carriages, the water of
condensation of g steam heating plant to a very
high degree by new and simple means, by de-
livering it 1o a hot water tank by the pressure of
the steam in the system whereby an excess of
water is discharged by way of overflow from the
tank. The condensate may be taken from the
steam main which is usually underneath the
railway car or from the radiator system inside

the car.
In railway carriages the condensate mayv be

used to fill the service water containers of the
washing installations and the lavatories during
the cola season. 'The condensate is very soft
and neither scale nor incrustations are deposited,
and the fittings are well preserved. Further-
more, the condensate may be used to feed a hot
water heating system in the railway carrisges.

According to the invention the condensate is
forced from the steam heating plant by the
steam pressure acting on it into the hot water
tank from the lower part of the sieam plant.
However, the delivery may be also effected by an
injector operated with live steam and sucking
the condensate from the lower part of the steam
heating plant and conveying it, mixed with the
injector steam, through a delivery conduit to the
hot water tank.

In order to prevent feeding of undesirahly hot
water or steam, the latter after exhaustion of
the condensate collecting in the lower part of the
steam heating plant, into the hot water tank, the
delivery conduit is, according to the invention,
closed by a centrol device expesed to the medium
to be delivered, as soon as steam 1is delivered
instead of condensate. According to the adjust-
ment of the temperature responsive device, steam
or excessively hot condensate is prevented from
flowing into the delivery line. The temperature
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sensitive device may consist of an expansion B85

2

memper exposed to the medium flowing in the
delivery line and mechanically connecied to a
closing device. Alternatively, in the delivery line,
a thermostat operated switch may be provided for
closing an electric circuit for an electiromagnetic
control device for a shut off valve. The latter
case presents the advantage of a greater con-
structive freedom. | |

The valve controlled by the temperature sensi-
tive device which is exposed to the temperature
prevailing in the delivery line, will, in general,
directly close the delivery line so as to interrupt
aellvery itself. According to the invention, how-
ever, the delivery of the condensate may also be
interrupted by preventing the supply of steam to
the steam heating plant, the condensate of which
is to ke utilized, whereby the closing device is
arranged at the inlet at the heating plant and the
temperature sensitive device at the outiet thereof.
The temperature of the heating surfaces can, in
this simple manner, be regulated in dependence
on the temperature of the condensate, whereby
at the same time the delivery of the water to the
hot water tank is also suitably regulated. The
regulation may be adjusted in such a manner that
only water of a temperature below a prede-
termined value is forced by the steam pressure
of the steam heating installation into the hot
water tank. Upon exhaustion of the condensate
in the heating system the temperature responsive
device will close the steam inlet valve until a
suflicient quantity of water of condensation of
adequate temperature will again have been
formed and supply of water to the hot water tank
may be resumed.,

If hot water consumption is small hot water
may overflow from the hot water tank, whereby
it is not impossible that the water be urgently
required at another point of the train. For
avoiding losses of this kind the invention pro-
vides for interruption of supply of the surplus
water in dependence on the temperature of the
water flowing over from the hot water tank. In
this case a valve is interposed in the conduit be-
tween the lower part of the steam heating plant
and the hot water tank which valve is controlled
by a device depending on the temperature of the
overfiow water which device may be an expan-
sion body or a contact thermometer adapted to
close the valve when a specified ftemperature
1imit below the steam temperature is exceeded.

If the conduit connecting the lower part of the
steam installation and the hot water tank is al-
ready provided with an electro-magnetically con-
trolled valve, it suffices to econfrol the current by
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o second contact thermometer connected in
saralle]l to the contact thermometer which 1s ex-
vosed to the temperature of the water in sald
connectine conduit. This second contact ther-
moemeter is expcosed to the temperature oi tne
overflow water and is so adjusted as o close thic
valve in said conduit at a lower temperature than
doos the contact thermometer exposed to the
water in the conduit. The two contact tnermom-
eters controlling the current in the electro-
magcnetically operated valve will prevent in &
most simple manner supply of excessively hot
water cr steam to the hot water tank. On the
other haind this arrangement also prevenis over-
fow of ot water from the tank.

This result may also be attained by an expan-
sion member exvosed to the temperature of the
water delivery line to the tank or to that of the
lower part of the steam heating plant. Acgord-
ing to the invention said expansion member may
be provided with an electric heating device con-
nected with a contact thermometfer exposed 1o
the temuerature of the overflow water wheregy
the exnonsion member is electrically heated.

T order to prevent excessive cooling cof =
water in the full hot water tank hecause &
hot water supplied to it is instantly discrrarged
by way of the sverflow, or because the fead vaive
in the supply line to the tank remains closed,
aceording to the invention, a shut cff valve 1s
provided in the drain pipe of the not water tank,
and controlled by a  device responsive to ine
water temperature in the overflow pipe, €. g. by
an expansion membar. This valve will be opened
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when the temperature in the drain pipe Qrops
.aicw o predetermined value and colc Water is
discharced into the open until a walsy of

sufficient temperature will again reacii the ex-
ransion member and cause it to close thie vaive.

Ag it iz necessary for safety reasons to previce
in each hobt water tank means to emnly the
nlant, accoréing to the invention a mecianical
device may bz added for manually crening Tho
overflow vaive.

¢ the water of condensation is supplicd to a
service water plant or a service water cuntainer
i+ 19 desirable that the temperature of the water
e not too high. The temperature of the water
of the service water plant in raillway.carriages
vsed for washing and operating the toilets should
ant exceed 30-40° C. According vo.the invention
ccndensate may be supplied to the service water
tani from the steam heating plant by way of
an installation utilizing heat, especially a hot
water heating system. In this case the water
ot rondensation is fed into the service vater
container already at the correct temperature. in
the het water conduit between the steam heating
insta:lation +he sarvice water container, one
or more hot wabter radiators may be inserted.
These may be used for heating the auxiliary
raoms of the railway carriage, ior example tie
corridor or the toilet, and may be dimensioned
i+ such a manner that from the waier ol con-
densation delivered from the steam hezling sys-
' ta the service water container, such a

of heat is removed that it arrives at
_ oo water system cooled down to a sulb-
alle temperavuire.

Tn the drawing the invention is diagrammati-
cally represented by way of examples showing
embodiments used in connection with railway
carrigges.

Fig. 1 illustrates, diagrammadtically, & system
according to the invention in which the con-
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densate of the main steam conduit is delivered
in to a service water container.

Fiz. 2 diagrammaticeliy illustrates a sysiem
according to the invention in which the con-
densate of a steam heating installation is de-
livered into a service water container.

Fig. 3 shows, diagrammatically, a system In
which the water of condensation is supplied to a
service water container by way of a number of
hot water radiators.

Referring more particularly to Fig. 1 a main
steam conduit { conducts steam from fthe loco-
motive through the whole train. Conduit 1 1S
fitted with a trap 2 having a lower part 3 in
which the condensate collects. The steam pres-
sure in the trap 2 forces the condensate through
conduit 4 to tank [3.

A valve {1 controlled by an expansion member
12 is inserted in the conduit 4. The water flow-
ing through the connecting line 4 heats the ex-
pansion member which is so adjusted -as to close
the valve il at the desired temperature. This
temperature will be lower than the temperature
of the steam which, after the exhaustion of the
water in the lower part 3 of the vessel 2, may
penetrate from the line [ into the line 4. There-
fore, only water of a predetermined temperaiture
can be forced from the lower part 3 of trap 2 to
the service water container 13. |

In order to prevent the hot water in the full
tank 13 from cooling down-too much consider-
ine that the hot water is instantly discharged
through the overflow 10 the tank may be pro-
vided with a drain {4 provided with a valve-16
which is controlled by an expansion member {5.
Said expansion body {5 is adjusted in such a
manner that it opens the valve (5 when the tem-
perature in conduit {4 drops to a predetermined
value which is considerably lower than the tem-
perature which closes valve f{l. If the tem-
perature in the drain pipe {4 and consequently
that of the expansion member 15 drops below
that value, the water of the service water con-
tainer 3, which is toc cold, flows into the open
by way of the valve {5, until the hot water iol-
lowing will have reheated the expansion body 15,
and will have closed the valve 6. By suitably
adjusting the expansion member (2 the tem-
perature of the water supplied to the service
water container 13 can be limited, whereas by
adjusting the expansion member {85 the tempera-
ture of the water in the container 13 can be pre-
vented from dropping below a predetermined
value.

For preventing water losses due to overflow a
valve 28 is inserted in conduit 4 and controlled
by an expansion member 30 which is exposed to
the temperature of the water in the overflow line
(8, and is so adjusted that it will close the pas-
sage through conduit 4 at a predetermined tem-
perature which is lower than the temperature at
which the expansion member (2 closes valve 11.
With this arrangement water is withdrawn from
the steam installation only till the tank (3 is
completely filled. Instead of two valves, tl and
29 one electrically controlled valve only may be
installed and the elements {2 and 36 may be re-
placed by thermostats which actuate switches
arranced in parallel in the cireuit for operating
the single valve, similarly to the arrangement of
thermostats 3% and %8 in the embodiment of the
invention illustrated in Fig. 2 which will be de-
scribed hereafter.

A modification of the invention is shown in
Fig. 2. In this case the steam plant is repre-
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sented by a radiator (9 which is supplied with

steam from the high pressure steam conduit 21
by way of a steam inlet valve 24 controlled by an
exXpansion member 23. Said expansion member
28 18 exposed {o the temperature of the water
of condensation in cylinder 23 disposed below the
steam heating system {9, and prevents, by an
adequate control of the valve 24, water of too
high a temperature or even steam from flowing
into the hot water tank {3 by way of the con-

necting conduit £ in which cylmdﬂr 25 is in-
serted.

The passage of water through the drain pipe
14 of the hot water tank I3 is governed by a
valve 34 which is automatically opened by an
electro-magnet 3% when the contact thermome
eter 38, exposed to the temperature of the drain
pipe 14, closes the control circuit to the electro-
magnet 38. This contact thermometer 36 is ad-
justed in such a maeanner that the electro-mag-
net 35 is excited and the valve 34 is opened when
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the temperature of the water in the drain pipe

14 drops below a predetermined value.

Besides, a mechanical hand adjusting device,
1. e, a lever 27 is additionally provided for the
electro-magnetically controlled valve 34 so as to
make it possible to empty the hot water tank I3
at any mmoment. By turning the lever 371 by
hand through the angle « the valve 34 is onened.

For nrevenving hot water losses by overflow
from the hot water tank i3 a second contact
thermometer 38 is connected to a source of elec-
tric current in parallel to the contact thermom-
eter 36. The contact thermometer 38 is exposed
to the water temperature in the overflow pipe
18, and controls s circuit containing a heating
coil 88 located in the expansion member 23 of
the steam inlet valve 24 of the heating system
19. If hot water flows through the overflow
pipe {8, the contact thermometer 38 will, when it
reaches the temperature to which it is adjusted,
switch-on the heating coil 39 which heats the
expansion member 23 to close the steam inlet
valve 24 whereby supply of water to the tank 13
is interrupted.

According to the embodiment shown in Fig. 3
the invention is applied to the low pressure steam
heating sy~tem of a railway carriage which is
supplied with high pressure steam from the main
iine { located below the carriage by way of a
water separating frap 2 and conduit 4. 'The high
pressure steam enters the low pressure steam
heating system through a conventional resulator
head &4 which contains a conventional throttle
valve of a type controlled by an expansion mem-
ker., After the steam pressure is reduced the

steam passes through a looped conduit 45 and

returns to the regulator head 44 through a cyl-

inder 4§ in which an expansion element is lo-
cated which controls the steam valve in the
same maner as devices 23, 24 in Fig. 2. The live
steam entering the heating system through the
head £4 circulates continuously through the ra-
diators A7 connected to the loop 45.

Cylinder 4§ is disposed at the lowest point of
the system where condensate collects. There-
from a pipe line 4§ conducts the water first to a

hot water radiator £9 heating the corridor of the

carriage, whence it is conducted to the radiator
¢3, for examrple heating the toilet. Therefrom
the water, cooled down to a suitable tempera-
ture, enters the service water container 42 by
way of pipe 4i. From container 42 the water
may be withdrawn by means of a cock 43 where-
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by a conventional automatic drain valve

8 .
as excess water is discharged through overfiow
pipe 40.

‘The delivery of the condensate from the cylin-
der 4§ to the service water container 42 is effected
py the pressure of the steam in the low pressure
steam heating system. From the lowest point of
the steam water conduit 48 a branch conduit 58
leads into the open which conduit is controlled
(5
which opens when, after the separation of the
carriage from the train, the water in the pipe 48
has cooled down to a predetermined minimum
temperature for avoiding damages by frost.

What we claim is:

1. An apparatus for utilizing the condensate of
the steam heating system of a railway car, com-
prising a general utility water storage nank dis-
posed at a higher elevation than said heating
system, and a conduit connected with said heat-
ing system and terminating in said storage tank
for conducting condensate from said heating sys-
tem by means of the steam pressure in said sys-
tem to said storage tank.

- 2. An apparatus as defined in claim 1, com-
prising a thermostat responsive to the tempera-
ture of the condensate in said conduit, a valve
connecsed to and actuated by said thermostat and
interposed in said conduit for controlling the
flow of condensate through said conduit into said
storage tank in dependence on the temperature

of said thermostat.

3. An apparatus as set forth in claim 2, com-
prising a hot water heating system interposed
in said conduit for conducting the condensate
therethrough before it is discharged into said
storage tank,

4. An apparatus as defined in claim 1, com-
prising a discharge conduit connected with the
lowest point of said tank, a thermostat respon-
sive to the temperature of the condensate in said
discharge conduit, and a discharge valve dis-
posed in said discharge conduit and connected
with said thermostat to be opened when the
temperature of the condensate in said conduit
falls below a predetermined value. ..

9. An apparatus as set forth in claim 4, com-
prising manipulating means connected with said
discharge valve for opening same by hand.

6. An apparatus for utilizing the condensate
of the steam heating system of a railway car,
comprising hot water service conduit means con-
nected with said heating system and adapted to
receive condensate therefrom, and s service
water storage tank interposed in said conduit
means and disposed at an elevation above that of
sald heating system.

7. An apparatus as set forth in claim 6 com-
prising an overflow conduit connected with said
tank, a thermostat responsive to the tempera-
ture of the condensate in said overflow conduit,
and valve means inferposed in said conduit
means and connected with said thermostat for
Interrupting flow of condensate to said tank at
a predetermined temperature of the condensate
in said overflow conduit.

8. An apparatus as set forth in claim 6, said
conduit means having a portion interconnecting
said heating system and said tank for con-
densate flow, a thermostat responsive to the
temperature of the condensate in said portion,
an overflow conduit connected with said tank,
a thermostat responsive to the temperature of
the condensate in said overflow conduit, and a
valve disposed in said portion and connected
with both said thermostats for interrupting con-
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densate fiow through said portion at -a:prede-
termined temperature of said thermostats.

0. An apparatus as set forth in claim 6, said
conduit means having a portion interconnecting
said heating system and sald tank for con-

densate flow, a thermostat responsive to the tem-
perature of the condensate in said portion, an
overfiow conduit connected with said tank, a
thermostat responsive to the temperature of the
condensate in said overflow conduit, and a valve
disposed in said portion and forming part of said
first thermostat and adapted to interrupt con-
densate flow through said portion at a prede-
termined temperature of said first thermostat, an
electric heating coil connected with said first
thermostat, a switch interposed in the circuit of
said heating coil and connected with said second
thermostat for closing the circuit and heating
said first thermostat and closing said valve at a
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predetermined temperature of said seéond ther-

mostat.
HEINRICH ETZELT.
VALERIE NEMETZ,
Administratrixz of Estate of Gustav Nemelz, de-

ceased.
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