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8 Claims. (Cl. 237-8) 
This invention is for improvements in or relat 

ing to hot water supply and/or heating Systems. 
The usual form of hot water supply or heating 
system such as is installed in domestic dwellings, 
hospitals and like institutions generally COm 
prises a hot water producer which may be for 
example a coal, oil or gas fired or electrically 
heated boiler, or a calorifier heated by exhaust 
steam, a delivery conduit from the hot water pro 
ducer to the hot water consumers, a return pipe 
from the consumers to the hot Water producer, 
and a feed tank connected to the producer and 
arranged to maintain a supply of feed Water 
thereto. In some circumstances, 
when the hot water producer comprises a calori 
fier heated by the exhaust steam from a steam 
operated power plant or a process utilizing steam, 
the rate of production of hot water varies with 
the amount of steam available so that at certain 
times the rate of production will be in excess of 
the demand, whereas at other times it may tend 
to fall below the demand. This variation in the 
rate of production of hot water is particularly ap 
parent where the calorifier is fed by the exhaust 
steam from non-condensing engines used for the 
generation of electric power because the amount 
of steam available to the calorifier is dependent 
upon the load on the electric power plant and 
this may of course fluctuate to a substantial ex 
tent. Where the supply of exhaust steam is less 
than that required to meet the demand on the 
producer for hot water it is possible to operate 
an auxiliary, heating means to augment the ex 
haust steam but where the supply exceeds that 
required, the excess has to be discharged to at 
mosphere. It is obvious therefore that the pro 
vision of Some means for storing the heat avail 
able from said excess exhaust steam during times 
When the demand for hot water is low or when 
the rate of generation of hot water is high, so 
that said heat is available to assist in the produc 
tion of hot water when the demand is great, 
would be of considerable advantage. 
One object of the present invention is there 

fore to provide in a hot water supply or heating 
System a simple arrangement whereby hot Water 
in excess of the demand on the hot water pro 
ducer is passed to storage in the ordinary feed 
tank so that hot or warm feed water for the pro 
ducer is available When there is a heavy demand 
on the hot Water producer. A further object of 
the invention is to provide in a hot water supply 
or heating system a heat storage arrangement 
Which is relatively cheap and simple to install, in 
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fected in the feed tank which constitutes an in 
tegral part of a hot water. Supply or heating 
System. 
Accordingly the present invention provides in 

a hot water supply or heating system comprising 
a hot water producer having an outlet to the hot 
water consumers and a feed tank connected or 
adapted to be connected to a water main and ar 
ranged to maintain a supply of feed. Water to the 
hot water producer, the provision of a valve con 
trolled conduit system for the interchange of hot 
Water between the hot Water producer and the 
feed tank. 
The purpose of this arrangement is to enable 

hot water to be stored when desired in the feed 
tank so that hot feed Water may be available for 
the producer when required. For example it 
would be convenient to store hot water when 
either the demand for hot Water falls below. Or 
the production of hot water exceeds a predeter 
mined limit so that hot feed Water is available to 
the producer When the rate of production falls 
below or the demand exceeds a predetermined 
limit. 
According to a further feature of the present 

invention there is provided in a hot water Sup 
ply or heating system comprising a hot Water 
producer having an outlet to the hot Water con 
Sumers and a feed tank connected or adapted to 
be connected to a Water main and arranged to 
maintain a Supply of feed Water to the hot Water 
producer through a cold water feed pipe, the pro 
vision of a conduit System for the interchange 
of hot water between the hot water producer and 

35 the feed tank, waive means in said conduit Sys 
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tem and in the cold Water feed pipe for control 
ling the interchange of hot Water betWeen the 
hot water producer and the feed tank and for 
controlling the flow of cold feed Water to the 
producer, an automatic operating means for said 
valve means and any one or the combination of 
the means herein specified for governing the op 
eration of said valve means. . . . . . . 
... The automatic operation of the Valve means 
controlling the interchange of hot water between 
the hot water producer and the feed tank and 
also the flow of cold Water to the producer, may 
be governed by any one or a combination of the 
following means: 

(a) Temperature or pressure responsive means 
at the hot Water producer. 

(b) Means responsive to the temperature, pres 
Sure, rate of flow or velocity of the heating steam 
for the water in the calorifier. 

asmuch as the actual storage of heat may be ef- 65 (c) Temperature, pressure or velocity sensi 
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tive means responsive to the total demand or 
individual demands on a steam generator a part 
of the steam from which is utilized to heat Water 
in the calorifier; for instance if the generator 
supplies steam to an engine the interchange of 
heat between the hot Water producer and the 
feed-tank may be governed by the demand of the 
engine for steam from the generator; by this 
arrangement it is possible when the demand by 
the engine is very heavy to cut off the flow of 
steam to the calorifier and depend as far as is 

O 

possible on the hot water in the feed tank to meet . 
the demands for hot water from the producer. 

(d) A time switch arranged. So that Storage of 
hot water in the storage tank takes place auto 
matically at certain times of the day and the 
supply of hot feed water to the producer takes 
place automatically at other times of the day. 
This arrangement is convenient where the hot 
water in the producer is heated electrically be 
cause hot Water can be stored automatically dur 
ing times of the day when the cost of electricity 
is IeSS than at Other times. 
According to a still further feature of the pres 

ent invention there is provided a hot water Sup 
ply or heating System comprising a hot water 
producer having a hot Water Outlet and a feed 
Water inlet, a feed-Water tank for said producer, 
conduits and a two-Way feed water control valve 
or equivalent for connecting the feed Water in 
Iet to either the upper or lower part of the 
feed tank for the Supply of hot or Cold feed Water, 
a conduit connecting the hot Water outlet of the 
producer to the upper part of the feed tank and 
valve means in said conduit for controlling the 
flow of hot water from the producer to the 
storage tank, wherein the tWO-Way feed Water 
control valve and the hot Water control valve 
each comprises a series of valve units having 
separate automatic operating means and Wherein 
any one or a combination of the means here 
inbefore specified is provided for governing the 
operation of said valve units and wherein the 
valve units are operated progressively according 
to the amount of change to which the valve gov 
erning means herein specified is subjected. The 
equivalent of a two-way valve would be two sepa 
rate Walves. 
The expression "water main' where used in 

this specification is to be construed as meaning 
any main supply pipe or tank for delivering 
water to the feed tank Which maintains a Sup 
ply of feed water to the hot Water producer. 
The invention wil be further described With 

reference to the accompanying drawings, where 
Ot 

Figure 1 is a diagrammatic view of an ordinary 
hot Water supply or heating system which 
might be installed in, for example, a hospital, 

Figure 2 is a diagrammatic view of the ar'- 
rangement shown in Figure 1 but modified in 
accordance with the present invention. So that at 
times of low demand for hot water, Said hot 

5 

20 

25 

30 

35 

60 

water is stored to assist the hot Water producer ..., 
in meeting heavy demands, 

Figure 3 is a diagram similar to Figure 2 but 
showing a slightly modified embodiment of the 
invention, 

Figure 4 is a diagram of a control panel and 
multiple valve and thermostatic control arrange 
ment which may form part of a System accord 
ing to the invention, 

Figure 5 is a diagram of an embodiment of 
the invention in which the hot Water producer 
comprises a calorifier heated by exhaust or live 
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2,264,793 
steam and in which control of the storage of hot 
water is governed by the temperature or pressure 
of the steam in the steam generator. 

Figure 6 is a diagram of a further embodiment 
of the invention, and 

Figure 7 is a chart which illustrates the Oper 
atting sequence of the valves used in the arrange 
ment ShoWn in Figure 6. 
The system shown in Figure 1 comprises an 

elevated feed tank O which is supplied with Cold 
feed water from a water main by Way of a 
cock 2 controlled by a float 3. The hot water 
producer which may be a calorifier heated by 
exhaust or live steam or a Self-contained hot 
Water producer, such as a coke, coal, or gas fired 
or electrically heated boiler, is indicated at 4. 
The hot Water producer is connected to a deliv 
ery pipe 15 by which hot wateris supplied to hot 
water consumers 6. The hot Water consumers 
6 may constitute hot water heating radiators 
and/or draw-off taps for a supply of hot Water. 
A return pipe from the consumers to the hot 
water generator is indicated at 7 and circula 
tion of the water may be maintained by a cir 
culating pump í8. The feed tank fe is connect 
ed to the hot water producer on the inlet side 
of the pump 8 by a cold water feed pipe f9. 

For the purpose of the present invention, the 
system shown in Figure 1 is modified as shown in 
Figure 2. In this example of the invention, the 
tank 0 is lagged with heat insulating material 
20 so as to conserve the heat of the Water in the 
tank and a by-pass or hot water delivery 2 is 
connected to the delivery pipe f from the hot 
water producer. A hot water feed pipe 22 is 
connected to the cold water feed pipe 9 through 
a two-way valve 23 which can be turned so as to 
connect either the cold water feed pipe 9 or 
the hot water feed pipe 22 to the hot Water pro 
ducer by way of the section Ta of the return 
pipe 7. A valve 24 is located in the hot Water 
delivery pipe 2 and the hot Water feed pipe 
and the hot water delivery pipe are connected to 
the feed tank I O by a common hot water pipe 25. 
The hot water pipe 25 has a novable Section 
within the tank in the form of a hollow arm 25a 
hinged at 26 and the open free end 27 of which 
is maintained near the surface of the Water in 
the tank by a float 28. The valve 23 and the 
valve 24 are controlled respectively by thermo 
stats 29 and 30 located in the delivery conduit 
5 adjacent the outlet from the hot Water pro 

ducer so as to be responsive to the temperature 
of the water flowing from the producer. The 
cold water feed pipe to the tank it is extended 
as indicated at a so that the cold Water is 
discharged into the bottom of the tank. The 
valves 23 and 24 may be electro-magnetically 
operated, the electro-magnets being controlled 
by switches actuated by the thermostatS 29 and 
30 and the arrangement is such that When the 
rate of production of hot water exceeds the de 
mand and the temperature of the water at the 
delivery side of the producer is relatively high, 
the valve 24 is opened, whilst the valve 23 puts 
the cold water pipe into communication with the 
inlet side of the producer. Under these condi 
tions hot water is by-passed to the upper part of 
the feed tank to by way of the pipes 2 and 25 
and the fioating arm 25a, whilst cold Water is 
fed to the producer by way of the pipe 9, So as 
to take the place of the hot Water passed to 
storage in the tank O. Excessive production 
of hot water may of course be due to a low de 
mand or in cases where the hot Water producer 
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comprises a calorifier heated by exhaust steam, 
to the production of a large quantity of such 
steam. When the temperature of the hot water 
in the hot Water producer falls, due to say a 
heavy demand or a shortage of exhaust steam 
the thermostat 30 causes the valve 24 to close 
and the thermostat 29 causes the valve 23 to 
move so as to close the pipe f9 and put the hot 
Water feed pipe 22 into communication With the 
inlet side of the hot Water producer. Under these 
conditions the hot Water previously stored in 
the tank is fed to the hot water producer so as 
to assist said producer in providing the required 
amount of hot Water at the desired temperature 

In the modification shown in Figure 3 the gen 
eral arrangement of the parts is similar to that 
described with reference to Figure 2, and like 
reference numerals have been used to indicate 
like parts. In this modification, however the 
valve 23 is located close to the tank 0 and is 
adapted to connect either the cold Water feed 
pipe or the hot water feed pipe 22 to the hot 
water producer by way of a common feed pipe 
7b and the return pipe 7. Also in this exam 

ple, the hot water producer is presumed to be 
located some distance from the feed tank and 
for this reason it is convenient to utilize a sub 
stantial part of the return pipe T for feeding 
the water from the tank 0 to the hot Water 
producer. 

In some circumstances it is desirable to vary 
the amount of opening of the valve 24 and the 
relative opening of the ports in the valve 23 
according to the amount by Which the rate of 
production of hot water exceeds or falls below 
the demand. Thern OStatic devices and Valves 
are available for this purpose which are partic 
ularly suitable for the purpose of the present 
invention. In one device of this character the 
thermostat devices comprise a series of Switches 
which are set to close at different temperatures, 
and the valves having a Series of ports each gov 
erned by an electro-magnetically operated valve 
member, the operating solenoid of each valve 
member being connected to a particular switch 
in the thermostat so that the number of ports 
opened depends on the number of Switches closed, 
which of course depends on the temperature to 
which the thermostat is subjected. An embodi 
ment of the invention incorporating valves and 
thermostats having this characteristic is shown 
in Figure 4. 

In the modification shown in Figure 4 it may 
be assumed that the general arrangement of the 
system is similar to that described with refer 
ence to Figures 2 and 3, the principal modifica 
tion residing in the construction of the valves. 23 
and 24 and in their control thermostats 29 and 
30. The valve 24 comprises a casing 3 having 
an inlet 32 to which the pipe 5 is connected 
and an outlet 33 to which the pipe 2 is con 
nected. The inlet 32 is separated from the out 
let 33 by a partition 34 having a series of ports 
35, each of which is controlled by an independ 
ent valve member 36 adapted to be actuated by 
an electro-magnetic device 37. The valve 23 
comprises a casing 38 having an inlet 39 con 
nected to the pipe 22, an inlet 40 connected to 
the pipe 9, and a common outlet 4 connected 
to the pipe Ta or the pipe 7b. The inlets 39 
and 40 are separated from the outlet 4 by par 
titions 42 and 43 respectively, having ports 44 
and 45 respectively, which are controlled by in 
dependent members 46 adapted to be actuated by 
electro-magnets 47. The thermostats 29 and 30 
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controlling the valves 23 and 24 are similar in 
construction and each comprises a Series of 
switches having a common terminal connection 
48 and independent terminal connections 49. A 
control panel 50 is provided, which serves to fa 
cilitate connecting up of the thermostats 29 and 
30 and the valves 23 and 24. The control panel 
is provided with terminals 5 for the connection 
of the installation to the electricity supply mains, 
fuses 52, and a double pole Switch 53. A panel 
light 54 is connected in circuit with the SWitch 
53 so as to indicate when the installation is 
Switched on. The panel also carries nine ter 
minals 55 adapted to receive the connections 
from the thermostats 29 and 30 and nine ter 
minals 56 for the connections from the electro 
magnets 37 and 47 of the valves 24 and 23. The 
terminals 55 and 56 are connected together and 
in series with indicator lamps 57. After the Wir 
ing of the control panel has been effected it is a 
relatively simple matter to connect up the ther 
mostats 29 and 30 and the valves 23 and 24, it 
only being required to run a nine cored cable 
from the thermostats to the board and from the 
board to the valves. The electrical connections 
are shown on the drawings in dotted lines to dis 
tinguish them from the water pipes which are 
shown in heavy full lines. It will be appreciated 
that in the case of the thermostat 30, as the tem 
perature of the water at the delivery side of the 
producer rises, the switches in the thermostat 
will close or open one after the other, and the 
corresponding valve members 36 will uncover the 
ports 35 so as to permit an increased amount of 
hot water to be by-passed to storage in the feed 
tank O. Similarly as the temperature to which 
the thermostat 29 is subjected, rises, an increas 
ing number of the electromagnets 47 Will be op 
erated to move the valve members so as to un 
cover the ports 45 and cover the ports 44. This 
operation will of course be reversed When the 
temperature of the water at the delivery side of 
the producer, falls. The indicator lamps 57 will 
be eliminated in accordance with the opening or 
closing of the various valve members and Will 
therefore serve to indicate the rate at which hot 
water is being passed to storage or is being drawn 
from storage. For instance in the example 
shown each set of four lamps could be marked 
respectively to indicate, 4, 2, 4 and full charg 
ing rate and discharging rate. - 

Figure 5 shows an arrangement of the inven 
tion in which the hot Water producer comprises 
a calorifier 4d, which is heated by the exhaust 
steam from a turbine 58, the steam being passed 
through a coil 59. A steam generator for the 
supply of steam to the turbine is indicated at 
60 and the vlaves 23 and 24 are operated auto 
matically by a pressure sensitive device 6 re 
sponsive to the steam pressure in the generator. 
Alternatively, the pressure sensitive device could 
be located in the conduit 62 or in the connection 
from the generator to the turbine so as to be 
responsive to the pressure or velocity (i. e. rate 
of flow) of the exhaust or live steam. Where 
variations in Velocity are utilized to operate the 
valves 23 and 24 a Venturi tube or like throt 
tling device could be used so as to convert vari 
ations in Velocity into pressure Variations capable 
of Operating the Valves. Although in the exam 
ples above described separate thermostats have 
been provided for the valves 23 and 24 it will be 
appreciated that these Valves could be controlled 
by a single thermostat having a high tempera 
ture limit at which it opens the valve 24 and 
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adjusts the valve 23 to feed cold Water into the 
producer and a lower temperature limit at Which 
it closes the valve 24 and adjusts the valve 23 
to feed hot or warm water into the hot water 
producer. 

In some cases it may be necessary to control 
the valves 23 and 24 through relays, i. e. relayS 
operated by the thermostatic or pressure Sensi 
tive devices and controlling the supply of elec 
tricity from the mains to the electro-magnetic de 
vices of the valves. Such relay devices may be 
mounted on the control panel 50. 
The modification of the invention shown in 

Figure 6 comprises a calorifier 4 which is con 
nected by a pipe 5 to the consumers indicated 
at 6. The Water in the calorifier is heated by 
live steam supplied through a pipe 69, and by 
exhaust steam through pipes 6. The flow of 
water to storage in the tank 0 is controlled by 
a valve 24 in the pipe 2, which may be similar 
in construction to that described With reference 
to Figure 4. Delivery of hot, or cold Water from 
the storage tank to by way of either the pipe 22 
or the pipe 9 and the common pipe la is con 
trolled by the valve 23 and this valve also may 
be similar in construction to the corresponding 
valve described with reference to Figure 4. The 
valves 23 and 24 differ in One respect however 
from the corresponding valves shown in Figure 
4 in that the valves shown in Figure 6 Comprise 
three valve units instead of four so that the flow 
of water is adjusted in three stages. The Valve 
members of the valves 23 and 24 are governed 
by electro-magnetic devices the valve members 
of the valve 24 being opened electrically and 
those of the valve 23 being closed electrically. 
Opening and closing of the valve members in the 
valves 23 and 24 through their electro-magnetic 
controlling devices is governed by an eight-point 
thermostatic switch 62 mounted on a control 
panel for the installation. The thermostatic 
switch is responsive to conditions at the calori 
fier so that if the rate of production of hot Wa 
ter exceeds the demand, a part of the hot Water 
will be passed to storage in the tank 0, whereas 
if the rate of production tends to fall below the 
demand, hot feed water will be passed from the 
storage tank to the calorifier. For this purpose 
the thermostatic switch 62 is connected to a 
temperature responsive device 64 at the calori- ; 
fier, by a capillary tube 65. The thermostatic 
switch has pairs of contacts 66, 67 and 68 which 
correspond to and control the valve members 
66a, 6a, and 68a of the valve 24 and as each 
of said pairs of contacts is closed, its aSSociated ; 
valve member is opened to paSS hot Water to 
storage in the tank 9, the Valve elements in the 
valve 23 being in a position in Which they paSS 
a maximum amount of cold Water from the bot 
tom of the feed tank to the calorifier. The ther 
mostatic switch also has pairs of contacts 69, 70 
and 7 which correspond to and control the 
valve members 69a, 70a and Tia of the valve 23 
and as each of said pairs of contacts is opened, 
its corresponding valve member is operated to 
cut off the flow of cold water from the tank ) 
and permit warm feed water to flow from said 
tank to the calorifier. The electro-magnetic de 
vices operating the valve members of the Valves 
23 and 24 are controlled from the contacts 66 
to 7 inclusive through relay devices 66b to b 
mounted on the control panel. The Supply of 
electricity for the operation of the electrical por 
tion of the installation may be taken from the 
supply mains 72 and controlled by the usual 
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switches and fuses 73 which may be mounted on 
the control panel. If an alternating current 
Supply is used a rectifier 74 may be provided for 
rectifying the supply for the operation of the 
relays and the electro-magnetic valve operating 
devices. 
The thermostatic Switch 62 also comprises a 

pair of “Winter' contacts 75 and a pair of "sum 
mer” contacts 76. One of each pair of contacts 
5 and 76 is connected to a change-over Switch 
77 which serves to connect either the contacts 75 
or contacts 76 to a relay 78 in the control circuit 
of an electrically operating steam control valve 
79 in the live steam pipe 60. During the sum 
mer the Switch 77 is moved into the position in 
dicated in full lines whereas during the Winter 
the Switch is changed over to the dotted position. 
The sequence in which the contacts of the 

thermostatic switch 62 are closed and the cor 
responding positions of their associated valves 
are indicated in the chart shown in Figure 7. 
In this chart, Walves. Which are open are indi 
cated by a plain circle and valves which are 
closed are indicated by a Cross-hatched circle. 
The letter C indicates that cold feed Water is 
being fed from the storage tank to the calorifier 
Whilst the letter W indicates that Warn feed 
Water is being supplied from the storage tank to 
the calorifier. It Will be seen that in Winter at 
a temperature of or above 168 F. the contacts 
15 are closed and the live steam supply to the 
calorifier is cut off by the valve 79, So that the 
heating of the Water in the calorifier is effected 
entirely by the exhaust steam, this condition be 
ing due for example to a Small demand for hot 
Water. At a temperature of 165° F. the live 
Steam Valve 79 is opened but a substantial por 
tion of the hot water produced in the calorifier 
is still passed to storage in the tank 0. As the 
temperature at the calorifier falls a decreasing 
amount of Water is passed to storage and at a 
temperatule of 160, the flow of hot Water to 
StOrage ceaSeS. At a temperature of 158° F. 
Withdrawal of warm feed water from the storage 
tank commences to take place and the supply of 
hot feed water increases progressively until all 
three valve members in the valve 23 have been 
actuated for the Supply of Warm feed Water. 
During the Sumner the valve 9 is closed to shut 
off the flow of heating steam to the calorifier, 
When the temperature at the calorifier exceeds 
150° F. 
A Switch 80 governed by the pressure in the 

main Steam drum of the steam generator is con 
nected in the circuit of the relays 66b to 7 b in 
clusive and unless the Steam pressure in the gen 
erator is above a predetermined minimum the 
Switch 88 opens the circuit of the relays and 
thereby renders them inoperative to actuate the 
Valve members of the valves 23 and 24. So that 
thermostatic controls of the water storage sys 
tem are put out of action and any hot water in 
tank. is available as feed water to the pro 
ducer. A signal lamp 8 mounted on the panel 
is connected in circuit with the switch 89 to in 
dicate when this switch is closed and the instal 
lation is operating normally. 
The terms "summer' and “winter' where used 

above do not necessarily refer to the particular 
Seasons but to particular conditions of supply of 
and demand for heating medium throughout the 
Whole thermal and thermo-dynamic system. 
The valves 23 and 24 may be motor operated 

and control of the operating motor or motors 
may be effected by a time switch adapted to close 
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the motor circuit at short intervals and a ther 
mostatic reversing switch in series with the time 
switch. The arrangement is such that when the 
thermostatic switch closes the motor circuit say 
on a rise in temperature at the outlet from the 
hot water producer, the valves 23 and 24 are ad 
justed stage by stage each time the time switch 
closes the motor circuit so as to permit an in 
creasing amount of water to pass to storage in 
the tank iO until either the valves are fully ad 
justed for storage conditions or the temperature 
at the hot water producer falls and the thermo 
static switch opens the motor circuit. When the 
thermostatic switch opens the motor circuit at 
the outlet from the hot water producer, the re 
verse operation takes place, the valve 24 being 
closed and the valve 23 adjusted so that hot or 
warm feed water is supplied to the producer. In 
the case of the valve 23, gradual opening of one 
port may of course result in a gradual closing of 
the other. In the simplest form of the appara 
tus only two indicator lamps 57 may be provided, 
one to indicate that the tank is being charged with 
hot water and one to indicate that hot water is 
being discharged from the tank. 
As described above the valves 23 and 24 may 

be governed by temperature, pressure, or velocity 
sensitive means, and the system may incorporate 
one or more of these arrangements which may 
be operated independently or in conjunction with 
one another. When a plant is fitted with two 
or more systems of control (e. g. temperature 
and pressure) it is possible to Switch from one 
system to the other to suit the conditions under 
which the plant is operating. The storage sys 
tem described has the advantage however, that 
a reduction in the size of the boiler may be ef 
fected. Any deficiency of boiler capacity at times 
of peak load is met by the Withdrawal of hot wa 
ter from storage and at times of low load any 
surplus boiler capacity is utilized to refill the hot 
Water storage. 
The systems according to my invention enable 

the boilers to be operated at a more even rate of 
loading than is possible Without a thermal stor 
age System and this evenness of loading assists in 
obtaining a high efficiency and consequently a 
low fuel consumption for the boiler. Further 
more, although the temperature or pressure sys 
tems described above, constitute particularly con 
venient Systems of control for the purpose of the 
invention other Systems comprising a known me 
tering device responsive to certain predetermined 
conditions may be used. 
The System may, of course, include more than 

One hot water producer or calorifier. For in 
stance Separate calorifiers or banks of calorifiers 
may be provided for the hot water supply and 
heating circuits, although the invention is par 
ticularly applicable to calorifier systems heated 
by exhaust steam it can also be used with ad 
Vantage in Systems in which the water is heated 
in low pressure boilers having mechanical stokers. 
The invention enables heat to be stored in the 
feed tank in accordance with the demand on the 
System and may thereby eliminate the necessity 
for altering the feeding rate of the automatic 
Stokers. 

Whilst the interchange of hot water between 
the hot water producer and the feed tank has 
been described more particularly as being con 
trolled by the rate of production of hot water 
through temperature responsive means at the 
producer, it is to be understood that various other 
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some installations the interchange of hot water 
may with advantage be made dependent on condi 
tions at some remote part of the system or instal 
lation such as the pressure of the steam in a 
steam generator adapted under certain condi 
tions to providelive steam for heating the water 
in the producer and also steam for the operation 
of an engine or engines. The supply of live steam 
to the producer may be controlled by the de 
mand made on the boiler by the engines so that 
the live steam supply to the producer is shut 
down when the demand made by the engines, is 
particularly heavy. Control of the flow of live 
steam to the producer in this arrangement could 
be effected by a device responsive to the velocity 
of the steam in the steam pipe from the genera 
tor to the engines. Control from a remote part 
of the System is of advantage where a change 
of conditions in the system does not produce an 
immediate effect at the producer. 
What is claimed is: . . . . . . . . . ?? 
1. The combination in a hot water system hav 

ing hot water utilizers, of a hot water producer 
having outlet means connecting with hot water 
utilizers, a Water main, a feed tank, a connection 
between the feed tank and the water main, a cold 
Water feed pipe from the feed tank to the hot 
Water producer, a hot-water-exchange pipe sys 
tem between the feed tank and the hot water pro 
ducer-and including a movable pipe section within 
the tank, a float within the tank, an operative 
connection between said movable section and 
the float whereby the inlet end of said section is 
maintained in the upper zone of water in the 
tank, valve means in the cold water feed pipe for 
controlling the flow of cold feed water to the hot 
Water producer, valve means in the hot-water 
exchange System for controlling the interchange 
of hot Water between the hot water producer and 
the feed tank, operating means for said valve 
means, and means responsive to conditions in the 
hot Water System for governing the operation of 
said last valve-means. . . . - - - 

2. The combination in a hot water system hav 
ing hot Water utilizers, of a hot water producer 
having Outlet means leading to the hot water uti 
lizers, a Water main, a feed tank, a connection 
between the feed tank and the water main, a 
Cold Water feed pipe from the feed tank, a three 
Way Valve connected to said cold water feed pipe, 
a feed pipe from said valve to the hot water pro 
ducer, a hot Water pipe connected to the feed 
tank, a hot water branch pipe from said hot water 
pipe to the outlet of the producer, a branch feed 
pipe connecting the hot water pipe to said three 
Way Valve, a valve in the hot water branch pipe 
for controlling the flow of hot water to storage in 
the feed tank, the three-way valve controlling the 
flow Selectively of either hot or cold feed water 
from the feed tank to the hot water producer, a 
movable Pipe section open at one end and hav 
ing its opposite end movably connected to the 
hot Water pipe, said movable section being located 
Within the feed tank, a float within the feed tank, 
an operative connection between said movable 
Section and the float whereby the open end of 
Said Section is maintained in the upper zone of 
Water in the tank, operating means for the said 
valves, and means responsive to conditions in the 
hot Water System for governing the Operation of 
Said last valve operating means. 

3. In a hot Water system, a feed tank, means 
for Supplying the feed tank with water from an 
external Source, a hot water producer, a hot water 
outlet from the hot water producer in communi 
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cation with the tank, a cold water pipe lead 
ing from the tank and in communication with 
the inlet of the hot water producer, a conduit 
communicating with the hot water outlet from 
the producer and the cold water inlet to the pro 
ducer, a two-way valve at the junction of the cold 
water pipe, hot water pipe, and conduit whereby 
water may be delivered from the tank directly 
through the cold Water pipe to the producer inlet, 
or from the hot water pipe between the producer 
outlet and the tank to the inlet of the producer, 
a valve in the conduit controlling the communi 
cation of the conduit between the producer out 
let and tank, and means controlled by the heat 
of the water from the producer outlet for simul 
taneously controlling said valves to simultane 
ously deliver cold water from the tank to the pro 
ducer inlet and hot-water from the producer out 
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let to the tank in one position of said valves, and 
to prevent cold water delivery to the producer 
inlet from the tank and hot water delivery from 
the producer outlet to the tank, and admit hot 
water delivery from the tank through the by 
pass to the inlet of the producer. • .-? 

4. A construction as defined in claim 3 where 
in the conduit between the outlet of the hot water 
producer and the tank extends within the tank 
as a movable pipe Section, provided with a float 
to maintain the outlet of the movable pipe sec 
tion at the level of the water within the tank. 

5. A construction as defined in claim 3 where 
in the means for delivering water from an out 
let Source to the tank opens into the tank near 
the bottom thereof. 

6. The combination in a hot water system hav 
ing hot water utilizers, of a hot water producer 
having outlet means for connecting the producers 
to hot water utilizers, a water main, a feed tank, 
a connection between the feed tank and the water 
main, a cold water pipe connected to the feed 
tank, a hot water pipe leading to the tank, a 
branch pipe from the hot water producer com 
municating with the hot water pipe for the Sup, 
ply of hot water from the producer to the feed 
tank, a valve in said branch pipe for controlling 
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the flow of said hot water to storage in the feed 
tank, a three-way valve connected to the cold 
water feed pipe, a hot water branch pipe from 
the hot Water pipe to said valve, a feed pipe con 
necting said valve to the hot water producer, 
said three-Way Valve being adapted for selective 
connection of the hot water producer to the hot 
water branch pipe and the cold water feed pipe, 
operating means for Said valve means, and means 
responsive to conditions in the hot water system 
for governing the operation of the operating 
leaS. 
7. A construction as defined in claim 3 where 

in the valves are of the variable flow type and 
5 wherein the governing means for the valves is of 
the thermostatic type, the thermostatic control 
varying the valve movement as to flow quantity in 
accordance With the variation in heat of the fluid 
delivered from the hot water producer. 

8. In a hot water system including a hot water 
utilizer, a hot water producer having an outlet 
to said utilizer, a feed tank, a water main leading 
to the feed tank, a cold-water feed pipe from the 
feed tank to the hot water producer, a conduit 
between the hot water producer and the feed 
tank, a first valve means in said conduit for con 
trolling interchange of hot water between the hot 
Water producer and feed tank, a hot water feed 
pipe leading from said conduit to the cold water 
pipe between the tank and the hot water pro 
ducer, a second valve between the junction of the 
hot water feed pipe and cold water pipe, a steam 
generator for Supplying heating steam to the hot 
Water generator, independent operating means 
for each said first and second valve means, and 
a master control governed by the pressure of the 
Steam in the steam generator for actuating the 
respective valve operating means, whereby to se 
lectively shut off the flow of hot water from the 
hot water producer to the feed tank and the 
flow of cold Water to the hot water producer and 
to permit the flow of hot water from the feed 
tank when the steam generator pressure falls to 
a predetermined limit. 
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