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Hans Appel, Prag, Germany; vested in the Alien
FProperty Custodian

Application filed January 16, 1941

The present invention relates to low-pressure
steam heatings for vehicles provided with an own
steam generator.

To be practically usable and to ensure safety
durlng operation, a low-pressure steam heating
for vehicles provided with an own steam gener-
ator requires a manufacture thoroughly consid-
ering not only the consiructional conditions of
the vehicle, but also the operative requirements,
for Instance most simple construction and pay-
ment of as least attention as possible,

In hitherto known plants of this kind the steam
generator was provided with automatically op-
erating means for the regulatlon of the steam
pressure and the water supply and, moreover,
the heating plant connected to the boller was
provided with means for automatically regulating
the current of the heating medlum passing
through and the temperatures of the heating sur-
faces. In most cases the boller together with the
furnace were mounted in a special compartment
or In a space below the vehicle, the attention to
be paid to the steam generating plant and its
maintenance imposing special responsibility and
troubles upon the personnel attending the traln.
The attention of the heating itself also required
a certain carefulness of the personnel attending
the train on starting and stopping the heating
plant.

Now the object of the invention described be-
low is to provide a low-pressure steam heating
for vehicles having an own steam generating
plant in which a maximum of simpliclty 15 ob-
tained and in which with regard to attention very
slight requirements are imposed upon the per-
sonnel atiending the train, whereby a high de-
gree of reliabillty or safety of service 1s ensured.

To obtaln the object aimed at, a steam gen-
erating plant, automatlically controlled as far as
the steam geheration and the water supply are
concerned, is used not only to provide the radia-
tors with heating steam, but simultaneously also
. to control the tempesrature of the heating sur-
faces of the radiators connected to the steam
generating plant. To this end the radlators are
s0 connected to the steam space of the bholler of
the steam generating plant that thelr interior
spaces and the steam space of the boiler form
a ccherent space closed in itself in which the
same steam pressure bprevails at all places.
Moreover, a device is provided at the boiler for
automatically contrclling this steam pressure
and thereby also for automatically controlling
the temperature of the heating surfaces of the
radiators connected to the boller. In this man-
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ner all special devices for the radiator are ren-
dered superfluous which hitherto were required
for controlling the steam supplied to the radia-
tors and maintaining uniform the temperature
of the heating surfaces of the radiators. By
using suitable additional devices, depending on
the temperatures prevalling in the compart-
ments, and acting upon the control devices of the
steam generating plant, such g construction of
the heating plant allows a central regulation of
the temperature of the individual compartments
by the regulation of the steam generating plant.

To control the steam pressure In the boiler, an
ascending-plpe known per se may he used lead-
ing from the water space of the boiler upwardly
into the atmosphere and preferably discharging
above the water level of a water storage tank.
For a limited number of radiators the height of
the ascending-pipe adapted to be used in the
vehicle is sufficient to maintain any desired pres-
sure in the boiler which {s necessary for the sup-
ply of all the radlators with steam, so that in all
the radiators the same steam pressure brevails
as in the hoiler and the temperature of the heat-
ing surfaces corresponding to thls steam pressure
is maintained.

As due to want of space in a vehicle, the boller
must be kept small and, therefore, the water
storage in the boller would very soon be spent,
the invention provides, besides this steam pres-
sure regulation and for its assistance, an auto-
matic water supply for the boller which consists
of a water filling pipe system leading from the
lower portion of the water space of 8 highly ar-
ranged storage tank and discharging into the
water space of the boiler which pipe system Is
automatically closed by a closure member, pref-
erably a float, and mechanical or electromag-
netical means Influenced by said float as soon
as a predetermined helght hmexz. of the water
level of the boiler has been reached. This ar-
rangement has the following effects: As soon as
the water level of the boller drops from the
helght 2msx. the water fllling plpe system Is
opened by the above mentioned closure member
and from the highly arranged tank water flows
to the boller until the predetermined hefght of
the water level Zmax. 1s reached again. Hereby
the pressure in the boiler never can rise above
the helght possible In the stand-bipe, because
any Increase of the steam pressure above this
height is prevented by the fact, that by way of
the stand-pipe water ls pressed back into the
highly arranged water tank. As hereby the
water level drops and the above mentloned water-
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pipe flling system is opened, cold water flows
into the boiler after a corresponding slight drop
of pressure obtained by discharging of steam,
whereby not chly the water in the boiler Is sup-
plemented, but also the necessary drop of pres-
sure is accelerated. In this manner the same
steamn pressure is maintained in the boller and
simultaneously also in all the radiators con-
nected to the boiler, Moreover, the temperature
of the heating surfaces of the radiators is auto-
matically regulated.

However, if a larger number of radlators is
connected to the boiler, as is the case for In-
stance with rail-cars with trailers, the radiators
of which also are to be supplied with steam from
the steam generating plant arranged upon the
motor car, the steam pressure is no longer suf-
flcient which is limited by the height of the col-
umn of water in the stand-pipe provided at the
vehicle. With thls pressure the same steam
pressure as that prevailing in the boiler cannot
be maintained inh all the radiators.

To render the plant At for use for this case
also, a closure member for regulating the tem-
perature of the heating surfaces to a helght above
the pressure limited by the height of the stand-
pipe is provided in the pipe system leading from
the boiler by way of the stand-pipe into the at-
mosphere which closure member s opened by the

action of a float, gs soon as the permissible mint-

mum water level kmin. Is reached, but which is
malntained closed as long as the water level of
the boller lles above this minimum height.
Moreover, a pressure sensible control member s
provided in the boiler which influences the boller
furngce in stich a manner that the desired higher
holler pressure Is maintained. A water filling
pipe system leading from the water space of a
highly located water storage tank and discharg-
ing into the water space of the boller is provided
in which a closure member s arranged which is
so Influenced by a float that it is opened as soon
as the water level of the boller drops to the pre-
determined minimum height Amin. and which

closes as soon as the highest water level Rmax. 15 4

reached. For this purpose for Instance the same
float may be employed which controls the above
mentioned closure member arranged In the
stand-pipe.

This arrangement allows the pressure sensible
control merther influencing the furnace to main-
tain a regulated steam pressure in the boiler as
long as the closure member in the stand-pipe is
closed and thie water level in the boiler les be-
tween the permissible limits Amsx. and Amin. which
steam pressure is higher than the column of water
limited by thie Helght of the stand-pipe. 'This
steamn pressure now determines the temperature
of the heatihg surfaces of all the radiators con-
nected which temperature is maintained uniform.
However, if the water level of the botler drops to
the permissible minimum height Amin., then the
passage through the stand-pipe into the atinos-
phere is opened under the influence of the float
mentioned above and first of all water 18 pressed
by way of the stand-pipe into the highly located
tank and finally steam also is blown into the at-
mosphere, so that the boiler pressure is lowered
so far that by way of the open closure member in
the water fillling pipe system water may flow
from the highly located tank Into the boiler until
the water level in the boiler has reached again
the admissible maximum height Zmax. Now the
pipe system leading by way of the stand-pipe itito
the atmosphere is ¢loséd again and the pressure
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controlled by the pressure sensible control mem-
ber is again adjusted in the boiler and in the
radiators.

Preferably, the pressure sensible control mem-
ber is formed from a daphram box which by
way of a liquid system and mechanical or elec-
trical transfer members connected to this sys-
tem more and more throttles the fuel supply to
the furnace on increasing boiler pressure and
finally closes the fuel supply on reaching the ad-
missible maximum boiler pressure.

To obtaln a quick drop of pressure in the boiler
as soon as the water level of the boiler is lowered
to the admissible minimum height #mm., 1. e. to

- obtain by way of the water filling pipe system

opened &t this time & quick refllling of the boiler
up te the maximum water level Amax. it s pref-
erable to lead the above mentioned stand-pipe
from the water level of the boiler indicating the
minimum helght of the water. On reaching the
minimum water level and after pressing back into
the highly located storage tank the water con-
talned In the stand-pipe, boiler steam is dis-
charged into the atmosphere and due to the quick
drop of pressure accompanied thereby, the re-
fillilng operation may be accelerated. As the
above mentloned pressing of water into the highly
arranged tank by way of the stand-plpe causes at
a corresponding boiler pressure a troublesome
nolse, it iz advantageous to mount in the stand-
pipe a throttling member, for instance a narrow,
eventually helically wound small tube which of-
fers a larger reslstance at the passage of water
than to the passage of steam, whereby, after
opening of the closure member mounted in the-
stand-pipe, the noise due to the discharge of
water is deadened,

To control the closure member provided in the
boller fllling pipe system, a magnetic valve also
may be used in accordance with the invention the
circuit of which Is so controlled by a float that
this valve is closed as soon as the water level of
the boller reaches a predetermined maximum
helght kmsx. and is opened as soon as the water
level of the boiler is dropped to the admissible
minimmum height Amin.

The filling operation occurs if the float has
opened the boiler fllling pipe system after drop-
ping of the water level of the boller to the height
hmin., and preferably electrical means may be ac-
tuated by the above mentioned float which stop
the boiler furnace at this time, so that the steam
generatton iIs interrupted during the filling op-
eration for accelerating the latter and for saving
the boiler heating surface not In contact with
water at this tlme., The arrangement then is
such that the boiler furnace is operated again as
soon as the water level of the boiler has reached
agzin the predetermined helght Amex.

In the accompanying drawings two heating ar-
rangements according t{o the invention are shown
by way of example.

In these drawings:

Fg. 1 shows a broken away more or less dia-
grammatic view of a low-pressure steamm heating
according to the invention,

Fig. 2 is a side elevation of a detail shown in
Flg. 1,and

Fig. 3 shows more or less diagrammatically a
modification of a low-pressure steam heating ac-
cording to the invention.

In the heating plant shown in Flg. 1 & low-
pressure steam boller I, embedded in refractory
bricks, is mounted upon suitable beams of the
vehicle, for instance below the floor. In the
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helght of the selected minimum water level, a
U-shaped stand-pipe 5 extends downwardly and
then leads from the water space of the boiler
t upwardly untll above the water level of the
water tank 24 mounted below the roof of the
vehicle. Moreover, from the water space of the
boller a second pipe 4 is led upwardly which dis-
charges Into the bottom of the highly arranged
storage tank 24 and forms part of a filling pipe
system for supplementing the water contents of
the boller. This pipe 4 of the boller filllng pipe
system is controlled by a closure member 3, 1. e.
in the modification shown by a piston actuated
by the float 2, In such a manner, that on reach-
ing the maximum water level in the boiler | the
piston closes the passage through the pipe 4.
Therefore, water will] flow from the higher lo-
cated tank 24 by way of the pipe 4 into the boller,
as long as the maximum water level in the boller
I is not reached and the pressure prevaillng in
the boller allows this. However, If the maximum
water level is reached the pipe 4 i5 closed. Up to
this time the difference in height of the water
level in the highly located tank 24 with regard
to the water level of the boiler determines the
pressure in the boiler. If the boiler filling pipe
system {s closed. the boiler pressure Is determined
by the column of water in the stand-plpe §,
whereby the closure member, shown In Fig. 1
mounted In the pipe system leading from the
boller by way of the stand-pipe § into the atmos-
phere, 1. e. the plston 6, is first of all to be sup-
posed not to be present,

The boller | is heated with heating oll, naph-
tha or anhy other suitable fuel, Puel from the
higher located fuel tank 25 is supplied to the
burner 29 by way of a pipe 21, The necessary
combustion alr may eventually be supplied by
& blower 10 which for instence may be electri-
cally driven and be connected to the burner 29
by the pipe bend shown.

By way of the plpes 31, I8 the steam space
of the boller | Is connected to the radiators 19
which, when the inlet valves are opened by the

setting levers 21, are al] maintained filled with -

steam of the same pressure as that of the boiler,
whereby the temperalure of their heating sur-
faces Is maintained edual to the steam pressure
contrclled by the height of the stand-pipe §.

During the perlod of time the heating 1s in
operation, the piston 6, however, closes the pas-
sage leading from the boller by way of the stand-
pipe § into the atmosphere and a bellows 14,
filled for instance with glycerlne, is provided to
regulate the steam pressure in the boiler 1.
being compressed the bellows 14 feeds glycerine
by way of the pipe (3 to & spring loaded piston
of the cylinder 12 which is moved thereby and
swings the lever 16. In Flg. 2 of the drawings
the cylinder {2 and the lever 16 are shown in
detall and In side elevation. By this arrange-
ment the burner is so controlled and the firlng
of the boiler [ is so influenced that a predeter-
mined pressure of sufficlent helght is maintained
in the boller which ensures the supply of all the
radlators connected to the boiler with steam of
the same pressure.

In the stand-pipe 5 a throttling member 22, for
instance in the form of a helically wound small
tube not shown in the drawings, may be Inserted
which offers less resistances to the passage of
stearn than to the passage of water. If the
pressure In the boiler rises while the passage
Into the atmosphere by way of the stand-pipe §
is open, i, e, of the plston 6 i3 drawn upwardly,

On

10

30

L
-l

H

wt

S

Ll

0

L)

3

water may be pressed up through the stand-
pipe § and flow with dampened energy into the
tank 24, If the water level in the boller I is
dropped to the predetermined minimum he{ght,
steam only Is dlscharged by way of the stand-
pipe § and nearly no resistance is offered by the
throttling member 22 to the passage of this steam,
s0 that pressure compensation with the atmos-
phere is quickly reached, and the re-filling oper-
ation with water from the higher located tank
into the boiler s inltiated as follows:

With & larger number of radiators connected,
the maintenance of this state, however, would
fail, because for this purpose the pressure limited
by the maximum possible height of the stand-
pipe would not be sufficlent. For this purpose,
the closure member 8, 1. . a piston, is arranged
in the pipe system leading by way of the stand-
pipe 5 from the boller 1 Into the atmosphere
which piston in the modification shown s con-
nected to the clgsure member 3 mounted in the
boller filllng pipe system 4, in such a manner
that on reaching the predetermined mlnimum
water level in the boller, the fioat 2 has drawn
upwardly the piston 6 so far as to open the pas-
sage through the stand-pipe 5.

The drop of the water leve] is accompanied by
a drop of the float 2 and an openlng of the water
supply from the tank 24 by way of the pipe 4
into the boller {, the slide 3 occupying its raised
position. If the water level of the boller 1s
dropped {0 the predetermined minimum height
himin.,, the above mentloned pressure compensa-
tion with the atmosphere is effected by way of
the stand-pipe 5 and cold water begins to flow
from the tank 24 to the boller I, whereby the
development of steam in the boiler is reduced
which accelerates the refilling operation,

If the permissible maximum water Ievel 1s
reached, the closure members 8 and 6§ closed
again and the steam pressure in the boller 1s
ralsed. Now, if this pressure has reached a pre-
determined height, the supply of oil to the burner
is interrupted by the pressure control member 14
acting by way of the piston arranheed in the cylin-
der 12 and the lever 16. In this manner the
pressure in the boller 1 and in the radiators 19
connected thereto is regulated by the pressure
control member 14 to the predetermined height
until the water level in the boiler is dropped
again to the minimum helght Amin., whereupon
the refilling operation described above 15 repeated
and simullaneously the pressure in the boiler is
reduced.

If due to the small number of radlators 19
connected to the boiler, a closure member 8 is
not required in the passage leading from the
boller by way of the stand-pipe 5 into the at-
mosphere, then for regulating the pressure in the
boller and in the radiators the column of water
in the stand-pipe 5 is sufficlent, whereby for as-
sisting this preesure regulation a corresponding
control device for the firing may be provided In
the form of a bellows or diaphragm box 18 which
Infiuenceg the burner 29, The regulating opera-
tions are effected as follows:

If the boiler pressure has reached & predeter-
mined height, the supply of oil to the burner
is interrupted by the pressure contro! {4 by way
of the piston in the cylinder 12 and the lever
1§, the burner, however, continuing to burn for
several ezconds. In this moment the water press-
ing upwardly in the stand-pipe 5 overcomes the
resistance of the throttling member 22, and water
flows into the tank 24. The float 2 drops. There-
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by, in the menner already described, water 1is
again discharged from the tank 24 into the boller,
the pressure drops, the lever I6 agaln effects
opening of the fuel supply and the burner 29 is
ignited by a pilot flame, whereupon this operation
is repeated. If the water level in the boiler |
drops below the predetermined minimurn height,
i. e. below the edge ¢ of the stand-pipe 5, then,
after pressing of the water out of this tube into
the tank 24, steam flows into the atmosphere
above the tank, whereby the pressure in the boiler
quickly drops. Moreover, if the overpressure in
the boiler should exceed the highest permissible
limit, a safety valve 33 Is opened which is pro-
vided in the steam drawing off pipe 3! of the
boiler leading to the radiators 19.

To increase the reliability of service of the
heating plant which also depends on a sufficient
gquantity of water always being available in the
higher located tank 24 for refilling the boiler, it
is preferable to collect the condense water of the
radiators 19 in & collecting tank 16, and to pro-
vide a return feeding passage for this condense
water from this tank to the boiler I. As shown
in Flg. 1 this return feeding passage leads from a
collecting tank 15 over a supply device #1, driven
by the motor driving the blower 10 alse, and
over the highly arranged water storage tank
24, and then from the latter over the boller filling
pipe system 4 discharging into the water space
of the boiler.

In this steamn drawing off pipe 81 a closure
member 9 is mounted for centrally closing or
disconnecting all the radiators 19. To obtain

for a further safety of the heating plant an -

automatic discharge of water of the entire heat-
ing plant after disconnecting of the latter, the
outlet valve T, provided at the bottom of the
boiler i, and the outlet valve 8, arranged at the
lowest point of the water return feeding pipe sys-
tem 3% may mechanically or electrically be con-
nected to the above mentioned central closure
member 9 in such a manner, that after closing
the closure member 8 the above mentioned outlet
valves T and 8 open. Then water flows off into the
atmosphere from all parts of the heating plant
fllled with water, particularly also the water from
the tank 24 by way cf the boiler filling pipe sys-
tem 4, the boiler | and the outlet valve T, so0
that any danger of freezing in is automatically
prevented. The flowing off of water from the
tank 24 may be avoided by closing the valve 23
provided in tlie boiler filling pipe system 4, 1f it
is intended to have this water available as use-
ful water for other purposes.

As it sometlmes happens that the vehicle pro-
vided with this heating plant is to be arranged
In a train which is drawn by a steam locomotlve
supplying the heating devices of all cars with
steam, the closure member 8, mounted in the
steam draw off pipe of the heating plant, is,
geecording to Fig. 1, formed as a two-way valve
in such a manner, that this valve 9 in its posi-
tion, closing the steam draw off pipe 31 towards
the boller |, connects the radiators 19 by way of
the branch plpe 32 to the pipe 30 located below
the vehicle and to the main steam pipe of the
train by means of couplings.

The modification illustrated in Fig. 3 shows a
low pressure steam heating of the same kind in
which the upper end of the boiler fllling pipe sys-
tem leading from the highly located tank down-
wardly Into the boiler {, is controlled at the tank
24 by a magnetically operated valve 40 the con-
trol cireyit of which is subjected to the action
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of a flpat 16 in the boiler In such & manner, that,
when the predetermined maximurmn water level
is reached in the boiler, the control circuit 1s
opened and the valve 40 is closed. As long as
the control current flows the magnetically op-
erated valve 43 is maintained open, and, if the
boiler pressure allows, water may flow from the
tank 24 into the boiler { by way of the boiler
filling pipe system.

This filling pipe system leads from the tank
24 by way of the magnetic valve 40 and the short
pipe 47 into the vertical pipe 4 the lower end
of which discharges into the water space of the
boiler near the bottom of the latter. The pipe
4 of this boiler filling plpe system, however, simul-
taneously forms & portion of the stand-pipe,
deslgnated § in Fig. 1, as about in the height of
the predetermined minimum water level Aimin. the
pipe socket 56 connected to the water space of
the boiler leads to this pipe 4 the upper end of
which is connected by a bend or elbow 4’ to the
interior space of the tank 24 above its highest
water level. This arrangement acts in exactly
the same manner as the system of pipes 4 and
§ described in connection wlth the construction
shown in Fig. 1.

The control current of the magnetically op-
erated valve 40 is supplied from a battery 41 by
way of a main switch 42, an automatically act-
ing auxiliary switch 46 and a bridge contact
switch 45 which is so actuated by the float 16,
that cn reaching the highest predetermined wa-
ter level of the boiler the magnetic valve 40 is
rendered currentless and closes the boiler fllling
pipe system 47, 4.

In dependence of the water level of Lhe boiler,
morecver the boiler furnace, i. e. the fuel supply
to the burner 28, also is controlled by the float
16. The fuel supply from the tank 29 is effected
by means of an electrically driven pump and the
blower {0 which preferahbly is driven by the same
motor as the pump. 'This control also is effected
by means of a circuit supplied with current from
the battery 41 over the main swltch 42 and the
auxiliary switch 46, which circuit is opened by
the flpat 18 iIf the maximum limit of the water
level of the boiler #max. 18 reached, whereby the
boiler firing is rendered operative.

The top and the bottom of the float 16 prefer-
ably are resiliently mounted by means of & spring
member 85, and during dropping of the water
level of the boiler from Amax. t0 %min. the mem-
ber §5 performs a relatively small way of about
10 mm for instance only. ‘The float (6, in a
manner known per se, acts, by means of a small
piston, upon the contact bridge of the switch 45,

By way of the auxiliary switch 46, a time-
and protection-switch 5l also is connected into
the control circuit of the motor for the fuel sup-
ply pipe and the blower 10. If the heating plant
is set in operation, the time switch at first is
closed. After a short period of time, i. e. after
about a minute, however, the switch is opened
and closes the clreuit of the control current as
soon as a temperature feeler 51°, preferably an
expansion- or bimetal-body, arranged in the
chimney 52 of the firing, 1s heated. If the burner
25 is not ignited, the circuit of the motor for the
firing is opened, so that the firing is rendered in-
operative. Simultaneously a control! lamp 53 is
lighted which indicates this faulty or incorrect
state. This may mean that either no fuel is
present in the tank 25 or the nozzles of the
burner 28 are contaminated or clogged.

To control the firlng in dependence of the
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helght of the temperature of the heated space,
& space temperature feeler 54 1s arranged at a
corresponding place In the space of the car which
feeler also acts upon the circuit driving the mo-
tor for the burner 29 and the blower 10 In such
a manner, that, on reaching a predetermined
space temperature of ahoui 20° C., the firing
is rendered Inoperative. If the temperature in
the heated space drops agaln, for instance to
19° C., the circuit is closed again by means of
the temperature feeler 54 and the burner is op-
erated again. Hereby preferably an electric high
voltage ignition is used having two electrodes
located above the burner nozzle.

The automatic retuwrn of the water into the
poller | in the heating plant according to Fig. 3
is effected by leading the steam draw off pipe
31, supplying the radiators 18 with steam, to a
highest point at which a thermostatically con-

trolled valve 60 is arranged which is closed on =

steam passing through it. When the plant is set
In operation, first air is discharged through this
valve 50 until steam begin to flow into the at-
mosPhere and starts to heat the thermostat of
the valve. After closing of the valve 80, the boller
I, the steam draw off pipe 31 and the radiators
19 connected to the boller as well as the condense
water pipe 49 in which collects the water from
the radiators form a coherent space closed in
itself in which at all points the same Dressure
prevalls. As the collecting pipe 48 discharges
near the bottom of the boller into the water space
of the latter, the condense water formed in the
radiators 19 always automatically retwrns Into
the water space of the boiler,

To obtain an automatic discharge or emptying
of the part-s of the heating plant filled with
water after the plant has been rendered inopera-
tive, an electrically controlled valve 44, for In-
stance a thermostatically controlled valve, is ar-
ranged at the bottom of the boiler § the thermo-
stat of which 1s heated by a heating coll which,
by way of the main switch 42, is supplled with
current from the battery 4. Therefore, as soon
as the maln switch 42 is closed, the heating coil
is heated and the thermostat 43 closed the valve
44, If by opening of the main switch 42 the
heating plant is rendered Inoperative, the ther-
mostat 43 is cooled due to want of heating cur-
rent, the valve 44 is opened and the water from
the heating plant flows Into the atmosphere.
Hereby, however, the valve 40 closes due to want
of its control current, end the water in the water
tank 24 is retained for other purposes of use.
If danger of freezing exists, a special emptying
valve for the tank 24, operated by the man at-
tending the car is to be opened in this case which
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operation is known to him from the usual lava-
torles in railway cars.

In a very simple manner the heating plant
may be set in operation. The tank 24 js fillled
with water and the switch 42 is closed. Of course,
care is to be taken also that the tank 25 is fllled
with fuel. As soon as the main switch 42 is
closed, the valve 40 is opened and water flows
into the boller | over the boller filling pipe sys-
tem 47, 4. Of cowse, in the meantime some
water also flows off by way of the still open dis-
charge valve 44 into the atmosphere. However,
this flow of water is stopped already after a short
period of time as soon as the heating coil heats
the thermostat 43 and the valve 44 15 closed.

If now the boiler is filled with water to the
height Amax. the float {6 actuates the bridge con-
tact switch 45 and opens the control circuit of
the valve 40 so that the latter closes. Simui-
taneously by way of the auxiliary switch 46 the
bridege contact switch 45 cuts in the control cir-
cuit of the burner motor. Ag soon as a suf-
ficlently high steam pressure is present in the
boller I, steam is supplied to the radiators 18
by way of the pipe 31. This steam by way of the
valve 50 presses the alr out of the heating system
and finally closes the valve 50 by heatlng the
appertaining thermostat. Now, the same pres-
sure as In the hoiler | is adjusted in the radlators
19 and In the condense water pipe 48. With
increasing pressure the column of water in the
stand-pipe 4, 4 rises. By way of the pipe 49 the
condense water which is formed in the radiators
flows back to the water space of the boiler, where-
by the water level In the pipe 49 adjusts itself
to that of the boiler f.

If now the pressure in the boller [ is raised so
high that water from the water space of the
boller is pressed upwardly by way of the stand-
pipe 4, 4’ into the tank 24, the water level in
the boiler drops, the float drops and cuts out
the control circuit of the burner motor and cuts
in the circuit of the valve 40, the burner is ex-
tinguished, the valve 40 1s opened and cold water
flows to the water space of the boller and pre-
vents further rise of the boiler pressure. If nev-
ertheless the boller pressure further rises, then
on reaching a level below & predetermined mini-
mum water level of the boiler Amin., the steam
is blown off by way of the connecting pipe 56
towards the water flowing off from the valve 40
by way of the pipe 4, 4’ until the proper boller
pressure and the corresponding water level are
reached, whereupon the operation described is re-
peated.

HANS APPEL.



