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The present invention relates to a low-pressure
steam heating provided with a pressure-controlled
steam generator plant particularly adapted for
railway vehicles. The steam heating plant con-

sists of a heated boiler and an automstically op- -

erating device for maintalning the boiler pres-
sure of uniform height wlthin certain limited of
regulation, The radiators connected to the boller
are, by means of a distributing pipe, in com-
munication with the steam space of the boiler, so
that the same steam pressure prevalls in all the
radiators as in the boiler, whereby by maintain-
ing the steam pressure uniform simultaneously
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also the temperature of the heating surfaces of

the radiators is controlled. The pressure-con- -

trolled steam generating plant on the vehicle,
therefore, forms the regulator for the temperature
of the heating surfaces of the radiators.

Now, all low-pressure steam heatings of rail-
way vehicles require to be so constructed that
they may be operated with steam of a source of
high-~pressure, preferably steam of a locomotive
boiler. Arrangements allowing such an operation
are known already.

The known arrangements, however, are not
adapted to be used for low-pressure steam heat-
ings of the above described kind, because in such
a case high-pressure steam would reach the radi-

ators and the sealing joints would begin to biow.

Moreover, the danger of tearing of the radiators
would exist. Besldes this, the temperature of
the heating surfaces of the radiators filled with
high-pressure steam would fAuctuate in accord-
ance with the steam pressure which would result
in an unequal heating of the inner rooms of rail-
way vehlcles and, moreover, in & heating plant,
operating with a low-pressure hojler provided with
a stand-pipe discharging into the atmosphere, the
high-pressure steam also would reach the hofler
and discharge into the atmosphere by way of the
stand-pipe.

Now, the object of the present invention is to
so construct the above described low-pressure
steam heating that the radiators may be supplied
with controlled low-pressure steam from a source
of high-pressure steam which ig not provided on
the vehicle,

According to the invention a thermostatically
controlled throttle valve is provided for this pur-
pose in the connecting pipe between the high-
pressure steam pipe and the distributing pipe sup-
plying the pressure-controlled steam from the low-
pressure steam bofler to the radiators. The ther-
mostat of this throttle valve being Influenced by
the temperature of the heating medium flowing
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out of the radiators. If now the low-pressure
steam heating 15 connected to the high-pressure
steam pipe, then the high-pressure steam must
flow through this automatically operating throttle
valve. In accordance with the setting of the ther-
mostat the high-pressure steam is changed to
low-pressure steam of quite a definlte pressure
and now fills the radiators maintaiping uniform
the temperature of the heating surfaces of same.
When heating with steam of a source of high-
pressure steam the same working condition of
the radiators results as when the heating plant
is operated with steam produced in the own pres-
sure-controlled low-pressure steam generator
plant.

In the connecting pipe between the high-pres-
sure steam pipe and the above mentioned thermo-
statically controlled throttle valve an other con-
{rol member preferably is arranged which by me-
chanical or electrical means 1s kept c¢losed as
long as the low-pressure steam generator plant
operates. Without a speclal manipulation being
required, on starting of the low-pressure steam
generator plant simultaneously the connection be-
tween the high-pressure steam pipe and the low-
pressure steam pipe is directly or indirectly Inter-
rupted, so that the radlators are supblied with
steam from the pressure-controlled low-pressure
steam generator plant only.

In connection with heating plants it 15 usual
to open and close a step member, mounted in the
steam supply pipe leading to the radiators, by a
temperature feeler subjected to the temperature
of the heated room and to so cortrol the tem-
perature of the room. In accordance with the in-
vention the above mentioned control member is
used for this purpese In the heating plant previ-
ously described when heating with steam of a
source of high-pressure steam. To this end the
conirol member s constructed as a magnetic
valve and the hand setting device, serving to dis-
connect the low-pressure steam generator, is used
to place in elreuit a contact thermometer sub-
jected to the temperature of the heated space
which thermometer on reaching a predetermined
Imit of temperature effects closure of the mag-
netic valve and stops the supply of steam derived
from the source of high-pressure steam.

As during heating with high-pressure steam
from the distributing pipe, supplying the throttled
steamn to the radiators, a portion of the steam,
without flowing through the radiators, reaches
the low-pressure boller and the thermostat of the
above mentioned throttle valve and may influence
the operation of the latter, 1t is preferable to
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arrange in the distributing pipe of the heating
plant, between the discharge point of the connect-
ing plpe, supplylng the heating plant by way of
the throttle valve with controlled steam, and be-
tween the low-pressure steam boller, a stop mem-
ber which 13 influenced to be closed by the bres-
sure of the high-pressure steam. If high-pressure
steam is supplied to the heating plant, this stop,
member cuts off the way leading to the low-pres-
sure steam boller and an undesired admission of
steam fo the thermostat of the above mentioned
throttle valve 1s rendered impossible. '

It is also of advantage to connect the throttle
valve and the control member, controlled electro-
magnetically In most cases and also if used, the
last mentioned pressure controlled stop member
in a heat conducting manther, so as to have a mu-
tual thawing up effect by heat conduction and
heat radiation. As is well known, during frost all
such constructional members of the steam gen-
erator plant always freeze in. Each of these
constructional members, therefore, always is so
formed that on being supplied with steam it
thaws up again angd is rendered capable of op-
eration.

If now all such constructional members pres-
ent are in a heat conducting manner connected
to each other, each contructional member sup-
plled with steam safely thaws up. Hereby the
heat also is transmitted to the other construc-
tional members, so that these without steam be-
ing supplied to them also thaw up and are ren-
dered capable of operation.

In the accompanylng drawing a healing plant
according to the invention 1s diagrammatlically
shown by way of example.

In this drawing:

Fig. 1 is a diagrammatic view of the entire
plant, and

Fig. 2 is a detail vlew of a change-over switch,

From the zone of the lowest water level of the
low-pressure steam boller | of the heating plant
according to Fig. 1 the stand-pipe 4, connected
to the branch pipe 88, leads upwardly beyond the.
water level of a highly located tank 24. The
boller { Is heated by the electric heating element
80. TIis pressure 1s determined by the water col-
umn in the stand-pipe 4 which column Is con-
trolled by the float 16 in the following manner.

The float 16 Influences a change-over switch
45 arranged In the circult of the magnetic coll of
a valve 40 arranged In the water fllling pipe sys-
tem 47, 4 In such a manner that the valve 40
closes as soon As the highest admissible water
level in the boller [ i8 reached. From this point
of time fAowing off of water from the tank 24 by
way of the pipe 47 and the standpipe 4 to the
boller | is interrupted until the boiler water level
has dropped to an admissible lowest height,
whereupon the change-over switch 48 is adjusted
and the re-fllling valve 40 i1s opened agaln, so as
to allow water to flow to the boller | again by
way of the pipe 47 and stand-pipe 4. If the
boiler water level has been raised again to the
highest admissible height, the change-over switch
45 is again adjusted, so that the magnetic valve
40 closes again, whereupon the operation de-
scribed is repeated.

In this manner the steam pressure in the boil-
er | as well as In the radiators 0, connected to
the boller | by means of the distributing pipe 28,
is controlled. The condense water returns from
the radiators 19 to the boller i by way of & pipe
40. To aerate the heating plant, a thermostati-
cally controlled valve 50 is provided which is
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closed as soon as on heating the air in the plant
is displaced by the steam and the latier has heat-
ed the thermostat of this valve 30.

To assist the described pressure control in the
boller 1, a relay switch T4 is provided In the cir-
cult T8 and 78 of the heating coll 80. The relay
coll is arranged In a circult so controlled by the
float 16, that the heating current of the heating
element 80 is Interrupted as soon as the float 16
has reached the admissible lowest boller water
level, whereas the heating current is cut in again,
If after the re-Alling operation the water level
of the boller Is raised again to the admissible
highest level. Therefore, during the re-fllling
operation the boiler heating 1s disconnected to
faster obtain the re-filling. The boller heating
operates as long only ag the water level In the
boiler iz within the permissible limits.

As mentioned already, the radiators 19 and the
steam space of the boller are always filled with
steam of the same pressure and the temperature
of the heating surfaces of the radiators is always
maintained on the same height. In order to al-
low the operation of such a heating plant with
controlled steam derived from & source of high-
pressure steam, preferably steam from a loco-
motive boiler, as 18 required in connection with
railway vehicies, the main steam pipe 30, extend-
ing below the vehicle and carrying the high-
pressure steam, is, in accordance with the pres-
ent invention, connected to the distributing pipe
20 of the low-pressure steam generator piant by
way of a connecting pipe 31 in which a throttle
valve 80 1s arranged. The latter is controlied by
8 thermostat 81 subjected to the temperature of
the heating medium leaving the radiators 10 by
way of the pipe 40, whereby the extensions by
heat of the thermostat are transmitted by way of
& rod 87, the lever 60 and the extension rod 60’
to the valve 60 in such a manner that by way of
the pipe 20 always as much steam only flows to
the radiators 10, that a8 predetermined pressure is
maintained in these radiators and, therefore, also
the temperature of the heating surfaces of said
radiators 1s maintalned uniform. If, therefore,
the pipe 30 is supplied with high-pressure steam,
the radiators 19 are, by means of the steam sup-
plied to them from the source of high-pressure
steam, heated in exactly the same controlled man-
ner as by the pressure-controlled steam admitted
to them after connecting the low-pressure steam
boller i,

In the connecting pipe 31 between the thermo-
statle throttle valve 60 and the high-pressure
steam pipe 30 a control member 82, in the ex-
ample shown a magnetic valve, 1s arranged, so
that after connecting the low-pressure steam
boiler | the controlled steam supply of the ra-
diators |8 which is then to be effected exclusively
from the boiler | is not subjected to a disturb-
ance due to steam flowing off into the plpe 30
in which at this polnt of time no steam is present.
In the control circult of the magnetic valve a
switch 10 is arranged which also serves for
switching in the control circuit for the boiler
filling valve 40. As shown In Flg. 2 this switch
has three positions and serves to connect and
disconnect the low-pressure steam heating plant,
In the O-position all the contacts 9 and i¢ are
open and the plant is out of service On chang-
Ing-over into the position I, the contact 9 is closed
which cuts in a eircuit by way of a blowing out
or discharge valve 44 of the boller I, so that the
heating coil 48 heats the thermostat of the valve
44 and closes the latter so that the boller | may
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be filled with water. In the position IT the con-
tacts 10 also are closed which by way of the mag-
netic coll switch {n the control-cireuit of the
re-fllling valve 40, so that the latter {s opened
and allows water to flow from the tank 24 into
the boller 1 untll the hlghest water level is
reached and the valve 40 is closed again. By
way of the relay switch 74 simultaneously the
heating current for the heating element 80 is
switched In and the development of steam In the
boller | starts. Moreover, the magnetic valve 62
is closed so that the connecting pipe 31 is closed
towards the high-pressure steam pipe 30,

With regard to its pressure and the tempera-
ture of its heating surfaces, the heating plant
now operates In a controlled manner as has been
described above.

Putting out of service of the heating plant is
effected by turning the switch 10 into the position
0. If the heattng plant Is to be operated with
high-pressure steam derived from the pipe 39,
the switch 70 is brought Into the position I which
at first has the purpose only to close the blow
out or drain valve 44 s0 that the condense water
flowing by way of the pipe 48 from the radiators
i9 to the boller | collects In the latter for tha
later maln operation of the low-pressure steam
generator plant.

The magnetic valve 62 is not yet supplled with
current and by way of this valve and the con-
necting pipe 31 the high-pressure steam flows
to the throttle valve 60 which reduces the pres-
sure of the high-pressure steam to the desired
low-pressure and admits this steam to the ra-

diators 18 by way of the distributing pipe 0. :

To prevent a portion of the pressure-reduced
steam to flow into the boiler | and from the latter
either to escape by way of the stand-pipe 4 or
to advance into the pipe 48 and to heat the ther-
mostat 61 of the throttle valve 60, thereby dis-
turbing the desired throttle operation, a stop
member 63 is provided in the distributing pipe
20 between the discharge point of the econnecting
pipe 3t and the boiler I.

The stop member 638 is influenced in an opening
sense by a spring and is closed by the piston 65,
if high-pressure steam is admlitted to the latter
from the pipe 30 by way of the pipe 64. In this
case the radiators 18 are supplled with throttled
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steam by way of the throttle valve 60 malntain-
ing uniform the temperature of the heating sur-
faces of the radiators 19,

For the purpose of regulating the room tem-
perature when the heating plant is operated with
high-pressure steam derived from the plpe 39,
a contact thermometer T1 is provided in the con-
trol circuit of the magnetic valve 62 and this
thermometer causes the closure of the magnetic
valve 62 as soon as the room temperature ex-
ceeds the seitilng temperature of the contact
thermometer T1. By gn alternate closing and
opening of the magnetic valve 62, maintaining
uniform height of the room temperature is en-
sured.

If the heating plant is operated with steam de-
rived from the low-pressure boiler | the switch
10 occupies the position II. Hereby the contact
thermometer 11 is short-circuited but a contact
thermometer 12 is switched in In the cireuit con-
tainlng the change-over switch 45 and the relay
coll of the relay switch 14. The contact ther-
mometer T2 also is subjected to the temperature
of the heated room and controls the temperature
of this room by an alternate opening and closing
of the heating circuit 15, 16 of the heating
element 80, The current required for all these
control operations is supplied by a bafttery 183,
preferably the lUght battery of the vehicle.

It may easily be seen that the constructional
members i. e. the throttle valve 68, the magnetic
valve 62 and the stop member 63 may be ar-
ranged in a common casing or may otherwise be
connected to each other as desired in a heat con-
ducting manner. If after putting the vehicle out
of service, all these constructional elements are
frozen in and if for instance high-pressure steam
is admitted through the pipe 36, the magnetic
valve 62 is supplied with steam and thaws up.
The heat, however, also is transmitted to the
other constructionel member 60 and 63 so that
these also thaw up and are rendered capable of
opergtion. Putting in service of the low-pressure
steam boiler | has the same effect but then steam
is admitted to the stop member 63 which thaws
up, whereupon the heat is transmitted to the
constructlonal members 60 and 62 by conduc-
tion and radiation,
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