~

¥

WO 95/18516 This Sheet Has Been Replaced . PCT/IB94/00441

10

15

20

25

30

.

DESCRIPTION

ELECTRICAL HEATING APPARATUS

Field of the invention
This invention relates to an electrical heating apparatus having a ﬁrst and a second

heating mode with particular, but not exclusive, application to a domestic fan heater.’

Background to the Invention

Fan heaters have been known for some time which provide rapid heating of a
confined space by providing a stream of air blown over one or more electrical heating
elements. The intensity of the heating effect may be adjusted by altering the position
of one or more switches which alter the number of heating elements which are
currently connected to an electrical supply. |

”

A difficulty which arises with known designs of fan heater is a problem in sustaining

a maintenance level of heating in an area which is close to a desired temperature,
whether or not this area has aiready been subje_cted to a period of fast heating. by the
fan heater. Thermostats have been provided in fan heaters to switch the heater on
or off as the area in which it is located becomes colder and warmer respectively but
the fast heating provided by the fan heater often causes frequent switching on and
off of the heater and a significant distraction to people within both'blowing range and
hearing of the heater. .
Summary of the Invention

It is an object of the present invention to provide a heating apparatus such as a fan
heater which provides less of a disturbance to those people in its vicinity.

According to the present invention there is provided a heating apparatus comprising
an electrical heating element and a fan arranged so as to drive air past the electrical
heating element when the fan rotates, the fan being coupled to an slectric motor,

characterised by switching means having at least a first mode in which the electrical
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heating element and the electric motor are connected in parallel and a second mode
in which the electrical heating element and the electric motor are connected in series.

A heating apparatus in accordance with the present invention thus provides a first
operating mode in which both the heating element and the fan motor may both be
connected across the full voltage of whichever electrical supply is being used and a
second operating mode in which the heating element and the fan motor may be
connected in series across the electrical supply. In the second mode the voitage
applied to both the heating element and the fan motor is clearly reduced with respect
to the first mode. Consequently both the heat output of the apparatus and the noise
generated by the motor-driven fan will be reduced to produce a slower heating effect

result from using electronic control arrangements.

When the current drawn by the motor is low compared with that drawn by the heating
element, it may be preferable to connect a further heating element in parailel with the
motor to provide a potential divider arrangement. This may be extended to provide

a number of series/parallel arrangements with differerit heat output powers and fan
speeds.

A heating apparatus in accordance with the present invention may further comprise
thermostat means arranged to switch the apparatus on and off in accordance with the
surrounding temperature. In addition or as an altemative to thermostat means, further
thermostat means may be provided to switch the apparatus from the first mode to the
second mode and vice versa in accordance with the surrounding temperature. The
thermostat means may be adjustable for temperature in known manner.

The heating apparatus may comprise switching means having a mode in which the
electric motor is off in order to provide convector heater operation.

Brief Description of the Figures
The present invention will now be described in further detail with reference to the

.with less noise. This is obtained without any significant level of compléxity as might-

.
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following’ drawings:

Figure 1 shows a schematic diagram of a first embodiment of the present invention,

- Figure 2 shows a schematic diagram of a variation 'of the first embodiment,

Figure 3 shows a schematic diagram of a second embodiment of the present
invention,

Figure 4 shows a table which gives the positions of switches in the embodiment
shown in Figure 3 for different modes of operation, and

Figure 5 shows a schematic diagram of a third embodiment of the present invention.

Description of the Preferred Embodiments

Figure 1 shows an electrical heating apparatus connected to a battery B. The positive
terminal of the battery is connected to a first contact of an on/off switch 10. A second |
contact of the on/off switch 10 is connected to a contact 20 of a double pole, doublel
throw switch 16 and to a first énd of an electrical heating element 12, for example a
2kW heating element. A second end of the element 12 is connected to a contact 22
of the switch.16. The negative terminal of the battery is connected to the terminal 18
of the switch 16 and to a first terminal of a motor 14. The motor 14 is connected to
drive a fan 15 which is arranged to blow air past the element 12. A second terminal
of the motor 14 is connected to a terminal 24 of the switch 16. Terminals 26 and 28
of the switch 16 are connected together. The switch 16 has two positions, a first
position in which contact 22 is connected to contact 18 and conta.\ct 24 is connected
to contact 20, and a second position in which contact 22 is connected to_contact 26
and contact 24 is connected to contact 28.

In operation the electrical heating apparatus is switched on using the switch 10 and
has two modes of operation. A first mode os operation provides the full battery
voltage across both the element 12 and the motor 14 (switch 16 in first position) and
a second mode of operation in which the element 12 and the motor 14 are connected
in series across the battery (switch 16 in second position). In the first mode the
second end of the element 12 is connected to the negative terminal of the battery via
terminals 22 and 18 of the switch 16 and the second terminal of the motor 14 is
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connected to the positive terminal of the battery via terminals 20 and 24 of the switch
16. In the second mode the second end of the element 12 is connected via terminals
22, 26, 28 and 24 of the switch 16 to the second terminal of the motor 14. The first
mode thus provides a first heat output and fan speed anq the second mode provides
a lower heat output and fan speed. The changeover between the two modes may be
arranged to depend on temperature by making the switch 16 a thermostatic switch.

Figure 2 shows a variation of the heating apparatus of Figure 1. The battery B has
been replaced by live (L) and neutral (N) terminals of a mains supply and a further
electrical heating element 30 has been added in parallel with the motor 14. This
arrangement is applicable to cases where the current drawn by the motor is small in
comparison with that drawn by the heating element. If element 12 is a 2kW element
and element 30 is a 1 kW element (when connected directly across the mains supply)

_then the apparatus provides a second mode of operation in which the motor is

connected across approximatély two thirds of the mains sUpply voltage. The motor

_speed is reduced and the total heat output is less than 1kW. To cause the motor to

run even more slowly and hence quietly the location of the two elements 12, 30 could
be reversed, provided that sufficient air flow is generated to prevent the heating
apparatus from overheating. In the first mode of operation of the apparatus of Figure
2 both of the heating elements 12, 30 are cbnnected across the full mains supply to
provide a total of 3kW heat output. This may be aitered if desired by providing a
separate switch for heating element 50. )

Figure 3 shows a schematic diagram of a more sophisticated heating apparatus, in
this case a fan heater, in accordance with the invention. A live terminal L of the mains
supply is connected to a first terminal of a neon indicator 52, to a first terminal of a
switch 40 and to a first terminal of a thermostat T. A second terminal of the switch 40
is connected to a first terminal of a motor 14 which drives a fan (not shown) arranged
to blow air over electrical heating elements 54 and 56. A second terminal of the
thermastat T is connected to a first terminal of a switch 42 and to the first terminal of
a switch 44. A second terminal of the switch 42 is connected to the first terminal of
the motor 14 and to a first terminal of a 1 kilowatt heating element 54. A second
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terminal. of the neon indicator 52 is connected to a second terminal of the motor 14,
to the second terminal of a switch 50, to the second terminal of a 2 kilowatt heating
element 56 (shown here as a pair of 1kW heating elements) and to a second terminal
of a switch 48. A second terminal of the elemént 54 is connected to a first terminal
of the switch 50. A first terminal of the element 56 is connected to a second terminal
of the switch 44 and to a second terminal of a switch 46. A first terminal of the switch
46 is connected to a first terminal of the switch 48 and to the neutral terminal N of the
mains supply via a thermal cutout C. .

The heating apparatus of Figure 3 has six modés of operation which are dependent
upon the positions of the switches 40-50 in accordance with the table of Figure 4. in
the table the six modes are listed in a vertical column M and each mode has a row
defining whether the six switches 40-50 are open (0), closed (1) or don't care (X).
Mode 1 provides a cold blowing operation in which the fan motor 14 is activated but
neither of the heating elements 54, 56 are activated. Mode 2 provides therrnostaticauy
controlied operation of the fan motor 14 and the 1kW element 54 but not the 2kW
element 56. Mode 3 provides thermostatically controlied operation of the fan motor
14 and the 2 kilowatt element §6 but not the 1 kW element 54. Mode 4 provides
thermostatically controlled operation of both the heating elements 54 and 56 to
provide a total heat output of 3 kilowatt. Mode 5 provides ‘comfort’ operation in which
the fan motor 14 and the 1 kilowatt element 54 are continually connected to the mains
supply and the 2 kilowatt element 56 is thermostatically controlle& by the thermostat
T. This mode provides a substantially constant fan speed but alters the heat output
of the fan heater in accordance with requirements. Mode 6 of the fan heater provides
‘quiet’ operation in which the fan motor 14 is connected in parallel with the 1kW
element 54 and in series with the 2 kilowatt element 56. This connects the fan motor
across approximately two thirds of the supply voltage giving a reduced fan speed and
a heat output of approximately 700W for a 240V mains supply.

In a practical realisation of a fan heater in accordance with the invention the switches
40 to 50 would conveniently be realised as a set of contacts on a single switch, for
example a rotary switch, so that an operator of the heater can easily select the
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desired mode of operation. Whatever type of switch is used it is vital to ensure that,
when changing modes, switch 44 opens before switch 46 closes and vice versa to
avoid short-circuiting the mains supply.

Further modifications are possible to the fan heater described, for example the
thermostat could be aranged to switch between the quiet mode and one of the higher
output modes 2, 3 or 4. This provides the heating required with less disturbance to
users than fan heaters whose thermostat switches the whole heater on or off. Not only
is the disturbance due to the magnitude of the difference between the two states
reduced, but since the lower output does still provide some heat, the disturbance due §
to the frequency of the switching between states should also be reduced.

Figure 5 shows a schematic diagram of another embodiment of the present invention }.
which provides a variety of fan speeds by using a plurality of heating elements wired
in series, the fan motor being connected to a supply terminal and any one of a §
number of taps between the elements. A live terminal of the mains supply is |
connected to a first terminal of a motor 14, to a first contact 1 of a rotary switch 7 and
to a first terminal of a heating element 60. A second terminal of the element 60 is
connected to a contact 2 of the switch 7 and to a first terminal of a heating element
62. A second terminal of the heating element 62 is connected to a contact 3 of the
switch 7 and to a first terminal of a heating element 64. A second terminal of the
heating element 64 is connected to a contact 4 of the switch 7 and to a first terminal
of a heating element 66. A second terminal of the heating element €6 is connected
to a contact 5 of the switch 7 and to the neutral terminal of the mains supply. A
second terminal of the motor 14 is connected to a wiper contact 6 of the switch 7
which wiper contact can be connected to any one of the contacts 1 to 5 by operation
of the switch. The motor 14 is connected to drive a fan 15 arranged to blow air over
the elements 60 to €6.

When the switch 7 is in position 1 (wiper contact connected to contact 1) the motor
14 is effectively switched off and the heating appératus functions as a pure convector
heater. The physical construction of the apparatus must be such that it will not
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overheat in this mode as is well known to those skilled in the art. With the switch 7
at position 2 the motor 14 is in parallel with the element 60 and in series with the
elements 62, 64 and 66. This provides the siowest fan speed. When the switch 7 is
at position 3 the motor 14 is in parallel with the series combination of elements 60,
62 and in series with the elements 64 and 66 which provides a higher fan speed. With
the switch 7 at position 4, the motor 14 is in parallel with the series combination of
elements 60, 62, 64 and in parallel with the element 66 which provides a still higher
fan speed. In the final position 5 of the switch 7, the motor 14 is connected across the
full mains supply to give the fastest fan speed. The heating apparatus in Figure 5 thus
provides a convector heater with fan assistance. The different positions of the switch
7 barely alter the heat output of the apparatus; they only alter the speed at which the
heat is distributed to the surrounding air. Where a convector heater is not required,
position 1 of the switch 7 may be omitted. The heating elements 60 to 66 may actually
be provided by a number of taps on a singly wound heating element. The resistances
of the elements 60 to 66 need not be the same but may be chosen to provide a
convenient range of fan speeds. The arrangement of Figure 5 may be incorporated
with other series/parallel element arrangements and thermostatic switches to provide
a variety of heater characteristics as required.

From'reading the present disclosure, other modifications énd variations will be
apparent to persons skilled in the art. Such modifications and variations may involve
other features which are already known in the art and which may' be used instead of
or in addition to features already described herein. Although claims_have been
formulated in this application to particular combinations of features, it should be
understood that the scope of the disclosure of the present application also includes
any novel feature or combination of features disclosed herein either explicitly or
implicitly, whether or not relating to the same invention as presently claimed in any
claim and whether or not it mitigates any or all of the same technical problems as
does the presently claimed invention. The applicants hereby give notice that new
claims may be formulated to such features and/or combinations of such features

during prosecution of the present application -or of any further application derived
therefrom.
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The present invention is particularly applicable to the manufacture of fan heaters for
use in domestic, automotive or industrial environments.
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CLAIMS

1. A heating apparatus comprising an electrical heating element and a fan
arranged so as to drive air past the electrical heating element when the fan rotates,
the fan being coupled to an electric motor, characterised by switching means having
at least a first mode in which the electrical heating element and the electric motor are
connected in parallel and a second mode in which the electrical heating element and
the electric motor are connected in series.

2. A heating apparatus as claimed in Claim 1, wherein thermostat means are
provided to alter the switching means from the first mode to the second mode.

3. A heating apparatus as claimed in Claim 1 or Claim 2, wherein a further
electrical heating element is pfovided in paralle! with the electric motor in the second
mode of the switching means.

4, A heating apparatus as claimed in Claim 3, wherein another electrical heating
element is provided in series with the first mentioned heating element in the second
mode of the switching means.

5. A heating ;pparatus as claimed in Claim 3 or Claim 4, wherein a still further
electrical heating element is provided in series with the further electrical heating
element in the second mode of the switching means.




