
2065848 CONTINUOUS WATER HEATING UNIT This invention relates to a
continuous water heating unit and has been devised particularly though not
solely for the continuous supply of boiling hot water in small 5
quantities. It is desirable to provide a continuous water heat- ing unit
which will enable boiling (which term includes near boiling, i.e. 98-100 C)
hot water to be provided in small quantities on demand without manually
refilling the 10  unit.  Such a unit is particularly desirable in applica-
tions where small quantities of tea or coffee are required to be made such
as in the home or in small offices. It is therefore an object of the
present invention to provide a continuous water heating unit which will go
15   at least part of the way towards meeting the foregoing desiderata in a
simple yet effective manner or which will at least provide the public with
a useful choice. Accordingly the invention consists in a continuous water
heating unit comprising a water heating tank 20   containing an electric
heating element near the bottom of said tank, a level control tank mounted
alongside said heating tank, said level control tank incorporating a float
actuable valve connected to a supply of water and arranged to maintain
water in said level control tank 25  within predetermined level limits, a
draw-off connection from said heating tank, a controlled flow connection
between said level control tank and said water heating tank arranged to
allow water to pass from said level con- trol tank to said water heating
tank at a controlled rate 30   substantially equal to the boiling water
heating rate of said element, a temperature control device adapted to
supply electricity to said heating element when the temp- erature of the
water in said water heating tank is below 



boiling point and to cut the supply of electricity to said 35   element
when the temperature of the water in said water heating tank reaches
boiling point and a safety device located in the upper part of one of said
tanks and being    1 actuable by abnormal steam pressure within the upper
part of said water heating tank and said level control tank to open a
safety valve within said safety device so as to allow steam to pass onto a
temperature sensitive capillary 5   responsive to steam temperature so as
to cut the supply of electricity to said element when said device is
actuated. For a better understanding of the invention and to show how the
same may be carried into effect, reference 10  will now be made, by way of
example, to the accomanying drawings, in which:- Figure 1 is a cut-away
perspective view of a contin- uous water heating unit, and    Fig. 2 is a
diagrammatic cross-sectional elevation of the water heating unit shown in
Fig. 1. In the preferred form of the invention a continuous water heating
unit is constructed as follows:- 5         A water heating tank 1 is
provided which may, for ex- ample be formed from sheet metal and which
contains an elec- tric heating element 2 near the bottom of the tank. In
the preferred form of the invention the heating element may, for example be
a 1600 watt electric heating element. 10        A level control tank 3 is
provided located immediately alongside the heating tank 1 and containing a
level control 



float 4. The level control float is connected by way of a pivoting arm 5 to
an inlet valve 6 which is connected to a supply of cold water through an
inlet pipe 7. The valve 6 15   is arranged to supply water to the level
control tank when the float 4 drops below a predetermined level and to cut
off the supply of water when the level rises to a predetermin- ed level.
The operation of this type of valve is well known in cisterns of many
different types. 20        A controlled flow connection 8 is provided
between the level control tank 3 and the water heating tank 1. The con-
trolled flow connection comprises a vertical pipe 9 extend- ing downwardly
from the bottom of the level control tank 3 to a T-junction 10 and thence
through a horizontal pipe 11 25   into the water heating tank at a level
immediately above the heating element 2. In this manner water passing from
the level control tank to the heating tank is directed onto the heating
element 2. The controlled flow connection is provided with a restricted
orifice 12 having an aperture 30   therein which will allow water to pass
from the level control tank 3 under the pressure head controlled by the
float valve 6 to the water heating tank at a rate substantially equal to
the boiling water heating rate of the element 2. For example, if the
element 2 has a heating rate of one fifth of a litre 35   per minute, from
the ambient temperature of the level control tank to boiling point, then
the controlled flow orifice 12 has an aperture therein which will allow a
flow rate from the level control tank to the water heating tank of one
fifth of a litre per minute.    The element 2 is provided with electric
power through wires 13 and 14.  Wire 13 leads directly to a power supply
block 15 connected to a power inlet cable 16. Wire 14 leads 



to the power block 15 through a thermostat 17 and a safety 5    cut-out
switch 18.  The thermostat 17 is connected to and controlled by a
thermostat bulb 19 by way of a capillary tube 20. The thermostat bulb is
positioned in a tubular conduit 21 connecting the heating tank and the
level control tank above the maximum water level.  The thermostat bulb is
10   surrounded by a tube of metal gauze 22 which directs steam from the
water heating tank 1 over the thermostat bulb. The use of metal gauze has
the particular advantage that it enables a quick reaction of the thermostat
bulb to a change in the steam temperature issuing from the water heating
tank 1. Be- 15   cause the steam from the tank is directed onto the
thermostat bulb by the gauze, the bulb can quickly sense when the steam
temperature reaches boiling point, i.e. 100[err]C, and yet allows quick
cooling of the thermostat bulb once the steam temperat- ure drops below
boiling point. It has been found that the use 20   of the metal gauze
sleeve around the thermostat bulb enables the thermostat to be set to
operate within a small temperat- ure range, e.g. between 99.5 C-100 C. The
thermostat is set so that when the steam temperature as sensed by the bulb
19, falls to 99.5 C, then power is supplied to the heating element 25   2.
Once the water is again heated to boiling point and the steam issued
reaches 100%C, the thermostat 17 cuts off the power supply to the heating
element 2. It is a feature of the unit that steam passing through the
conduit 21 into the level control tank is condensed by 30   the cooler
water in the level control tank so preventing any significant escape of
steam through the vent tube 32. A draw-off connection 23 is provided
located in the side of the water heating tank above the level of the
element 2 so that the tank cannot be emptied to expose the element 2 in 35
use. The outlet connection 23 may conveniently be directly connected to a
draw-off tap (not shown). The water heating unit is provided with a safety
device 



which is described in greater detail in our co-pending Applic- ation
No.PE6080. The device comprises a canister 24 inset into the top surface of
the water level control tank and having a    lower end 25 which is normally
closed by a weighted disc valve 26. The capsule is provided with a cover 27
having ap- ertures 28 therein to allow steam to escape from the capsule.
Should the thermostat 17 fail in the "on" position causing 5    the element
2 to continuously boil water in the water heating tank 1, then steam
pressure is built up within the tank and transmitted through the conduit 21
into the level control tank 3. The pressure build up in the tank lifts the
disc valve 26 allowing steam to escape into the capsule 24 and 10 out
through the vent holes 28. The capsule is provided with a coiled
temperature sensitive capillary 29 which is connect- ed to the cut-out
switch 18 arranged so that when the coil 29 senses boiling steam, i.e. at
100[err]C, the cut-out 18 is actuated to cut the supply of power to the
heating element 15   2. The cut-out switch 18 would normallybe manually
resettable. The safety device is also provided with a tube 31 comm-
unicating with the interior of the canister 24 and extending downwardly
into the water heating tank 1 to terminate at a lower end 30 just below the
level of the outlet 23. 20        Should the water supply through inlet
pipe 7 fail and the water level in the water heating tank 1 drop to the
level of the outlet 23, then the remaining water in the tank will continue
to be heated and evaporated until the level drops to the lower end 30 of a
pipe 31. Once the water level drops be- 25   low the lower end 30, then
steam issuing from the surface of the water can pass up the pipe 31 and in
to the container 24 where it heats the capillary 29 to activate the cut-out
switch 18. The unit is also provided with an overflow and vent pipe 



32 extending downwardly to a convenient drain outlet from a 30 point in the
level control tank 3 just above the normal max- imum water level. Should
the water inlet valve 6 fail and water continue to enter the level control
tank, then the water will overflow the upper end 33 of the drain pipe 32
and be drained away harmlessly. 35        The entire apparatus is mounted
within a cabinet 34 and a layer of thermal insulation is provided between
the cabinet walls and the water heating and level control tanks. It is a
feature of the unit that the level control tank is mounted directly
adjacent the water heating tank to achieve some transfer of heat from the
water heating tank to the level    control tank to preheat the water in the
level control tank. Because the water is preheated, it may be allowed to
flow at a faster rate into the water heating tank and still be
instantaneously heated to boiling point by the element 2 5    than would be
possible if the incoming water was completely cold (i.e. at ambient
temperature). In this manner the draw-off capacity of the unit is
increased.  In the preferred form of the invention the water heating tank
has a capacity of approximately 2 litres or 15 cups. 10        In use the
unit is connected to a water supply via in- let pipe 7. Water then enters
the level control tank and passes through the control flow pipe into the
water heating tank until the level control tank and the water heating tank
are both full to the maximum water level. At this point the 15   float 4 is
lifted so that the float rod 5 pivots and shuts the water inlet valve 6.
Once the water heating tank has been filled to the level of outlet 23,
power may be supplied through connection 16 to heat the water in the water
heating tank until it reaches boiling point. Once the thermostat 



20   bulb 19 senses steam at 100 0C, the thermostat 17 shuts off the power
supply to the element 2. When the steam temperat- ure falls to 99.5[err]C,
the thermostat 17 is again activated to resupply power to the heating
element. In this manner the water in the water heating tank is maintained
at or about 25   boiling point.  When it is desired to use boiling water,
it is drawn-off through outlet 23 lowering the water level in the water
heating tank, and causing preheated water from the level control tank 3 to
flow through the pipe 9 and the flow rate limiting orifice 12 into the
lower part of the heating 30   tank.  As the preheated water enters the
water heating tank, the temperature of the water in the tank is lowered
causing the steam temperature to drop to 99.5 C and the heating element to
be activated by the thermostat. As the flow rate of preheated water into
the water heating tank is regulated 35   by the orifice 12 and is directed
onto the element 2, the preheated water is immediately heated to boiling
point to maintain only boiling water in the water heating tank 1. In this
manner any water drawn off through the outlet 23 will always be at or about
boiling point.    In this manner a boiling water heating unit is provide
which, in a compact layout, enables water to be constantly supplied at a
rate which is adequate to meet most normal domestic and small office
situations.    1    CLAIMS: 1.      A continuous water heating unit
comprising a water heating tank containing an electric heating element near
the bottom of said tank, a level control tank mounted alongside 



5 said heating tank, said level control tank incorporating a float actuable
valve connected to a supply of water and arranged to maintain water in said
level control tank within predetermined level limits, a draw-off connection
from said heating tank, a controlled flow connection between said 10 level
control tank and said water heating tank arranged to allow water to pass
from said level control tank to said water heating tank at a controlled
rate substantially equal to the boiling water heating rate of said element,
a temperature control device adapted to supply electricity to 15 said
heating element when the temperature of the water in said water heating
tank is below boiling point and to cut the supply of electricity to said
element when the temperature of the water in said water heating tank
reaches boiling point and a safety device located in the upper part 20  of
one of said tanks and being actuable by abnormal steam pressure within the
upper part of said water heating tank and said level control tank to open a
safety valve within said safety device so as to allow steam to pass onto a
temperature sensitive capillary responsive to steam 25  temperature so as
to cut the supply of electricity to said element when said device is
actuated. 2.      A continuous water heating unit as claimed in claim 1
wherein said controlled flow connection enters said water heating tank
adjacent said element. 30  3.       A continuous water heating unit as
claimed in either claim 1 or claim 2 wherein said temperature control
device includes a temperature sensitive probe mounted above the maximum
water level of the water heating tank. 4.      A continuous water heating
unit as claimed in claim 35   3 wherein said probe is at least partially
mounted in a conduit between said water heating tank and said level control
tank.  



5.    A continuous water heating unit as claimed in claim 4 wherein said
probe is encased in a tube of metal gauze located in and protruding from
said conduit. 6.    A continuous water heating unit as claimed in any one 5
of the preceding claims wherein said float actuable valve comprises a
mechanical valve actuable by a float on the end of a pivoting float arm
within said level control tank. 7.    A continuous water heating unit as
claimed in any one of the preceding claims wherein said draw-off connection
is 10  located above the level of said heating element. 8.    A continuous
water heating unit as claimed in claim 8 wherein a safety vent tube is
provided having one end located in said water heating tank below the level
of. said draw-off connection and above said water heating element, 15  and
the other end located to direct steam passing therefrom onto said
temperature sensitive capillary. 9.    A continuous water heating unit when
constructed arranged and operable substantially as described herein with
reference to the accompanying drawings. The text of the specification has
been reproduced by photocoping the app1icants original typescript.  It may
contain a few amendments which are difficult to read.  The origina1
typescript containing these amendments may be inspected an the premises of
the Patent Office    


