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(54) Ventilation apparatus

(57) A ventilation apparatus comprises a cushion
part comprising a pad permeable to air; and a ventilation
unit comprising a housing, a fan disposed within the hous-
ing, and an inlet and an outlet in fluid communication with
the fan; wherein the pad comprises a recess or opening
for receiving said ventilation unit, such that said inlet is
arranged to receive air from outside the ventilation ap-
paratus and said outlet is arranged to direct air from the

fan into the pad. Air driven by a fan is heated by a heating
element having a positive temperature coefficient of re-
sistance (PTC), which is connected in series with a re-
sistive element having a negative temperature coefficient
of resistance (NTC) for limiting current through the heat-
ing element at low temperatures. A cable is connected
or connectable at one end to the ventilation unit, and
comprises an in-line connector at its other end for con-
nection via a further cable to a power supply.
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Description

[0001] The present invention relates to a ventilation
apparatus, in particular, but not exclusively, a personal
heating apparatus.
[0002] Known personal heating devices include
hot-water bottles, microwaveable heat pads and heated
cushions. Heated cushions typically incorporate resistive
electrical heating wires in their surface fabric. However,
there are several disadvantages associated with these
known devices.
[0003] Hot water bottles and microwaveable heat pads
lose heat quickly and need to be regularly re-filled or
re-heated if used for a long period of time. They can also
be too hot to touch when initially heated, and may need
to be wrapped in a cover to protect the user. Hot water
bottles can also be dangerous, with a risk of scalding
when filling with hot water, and significant risks of bursts
or leaks in use.
[0004] Personal heating devices providing heat
through conduction, such as those described above, only
provide localised warmth to the part of the user which is
physically touching the heater, while other parts remain
cold.
[0005] US 2009/0126110 A1 discloses a further type
of heated cushion, which includes a warm air blower con-
nected to a cushion via a hose for warming the cushion
convectively. However, the hose connection can be un-
comfortable for the user and is aesthetically unattractive.
[0006] Warm air blowers usually use a resistive wire
heating element for heating the air. This type of heater
element can overheat if the airflow is restricted, causing
a risk of fire or electric shock. To ensure safe operation,
protection against overheating must be provided, for ex-
ample a bimetallic strip, thermostat or thermal fuse. In-
stead, some warm air blowers use a Positive Tempera-
ture Coefficient (PTC) heating element for heating the
air. The resistance of a PTC heating element increases
rapidly with temperature due to its chemical composition,
thereby providing automatic temperature limitation. How-
ever, a drawback of PTC heating elements is their low
electrical resistance at low or ambient temperatures,
which causes them to draw a high current when initially
switched on. Heating devices based on PTC heating el-
ements therefore require some means for limiting the in-
itial current, typically by the use of a microcontroller which
rapidly pulses the power to the heating element, allowing
it to warm up gradually and maintaining the average cur-
rent at a lower level. This increases the complexity and
therefore the cost of the system.
[0007] Preferred embodiments of the present invention
seek to overcome one or more of the above disadvan-
tages of the prior art.
[0008] According to a first aspect of the invention, there
is provided a ventilation apparatus, comprising:

a cushion part comprising a pad permeable to air;
and

a ventilation unit comprising a housing, a fan dis-
posed within the housing, and an inlet and an outlet
in fluid communication with the fan;
wherein the pad comprises a recess or opening for
receiving said ventilation unit, such that said inlet is
arranged to receive air from outside the ventilation
apparatus and said outlet is arranged to direct air
from the fan into the pad.

[0009] By integrating the ventilation unit into the cush-
ion part, user comfort is improved. In particular, by elim-
inating the need for a hose between the fan and cushion
part, a smaller fan operating at safe, low voltage can be
used. This reduces the size and weight of the ventilation
unit, making the apparatus easier to carry. Without a trail-
ing hose, there is less danger of a user tripping over or
obstructing the hose, or snagging it on other objects.
[0010] The ventilation unit may further comprise a
heating element in fluid communication with the fan.
[0011] When used as a heating apparatus, further ad-
vantages of integrating the ventilation unit into the cush-
ion part become apparent. In the apparatus disclosed in
US 2009/0126110 A1, heat is lost through the hose un-
less it is well insulated. By contrast, the apparatus of the
present invention is able to heat the cushion part more
efficiently, enabling a small heating unit operating at a
safe, low voltage (e.g. 12V DC) to be used. Compared
with hot water bottles, microwaveable heat pads and re-
sistively heated cushions, the ventilation of the present
invention provides more widespread warmth at a com-
fortable temperature, heating parts of the body not nec-
essarily in direct contact with the cushion part.
[0012] Preferably, the heating element has a positive
temperature coefficient of resistance.
[0013] Advantageously, this type of heating element
may self-regulate at a predetermined temperature. This
is because the resistance of the heating element increas-
es rapidly as its temperature increases, reducing the cur-
rent through the element and preventing further heating.
[0014] Preferably, the heating element is connected in
series with at least one resistive element having a neg-
ative temperature coefficient of resistance for limiting cur-
rent through said heating element.
[0015] Advantageously, a negative temperature coef-
ficient (NTC) resistive element, such as an NTC thermis-
tor, has a high resistance at low temperatures, and there-
by limits the current through the positive temperature co-
efficient heating element at low temperature, for example
when the ventilation apparatus is initially switched on,
thereby preventing the positive temperature coefficient
heating element from drawing high currents when its tem-
perature and resistance are low. As the temperature ris-
es, the resistance of the negative temperature coefficient
resistive element decreases, while the resistance of the
positive temperature coefficient heating element increas-
es. The negative temperature coefficient resistive ele-
ment may be selected to have a negligible resistance at
operating temperatures, thereby reducing power con-
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sumption. Reducing the maximum current in this way en-
ables the ventilation apparatus to be powered using a
relatively small and inexpensive power supply, and
avoids the need for complex current limiting circuitry.
[0016] Preferably, said heating element and said re-
sistive element are in thermal contact.
[0017] Advantageously, this ensures that the resist-
ance of the resistive element drops rapidly as the heating
element increases towards operating temperature.
[0018] Preferably, a surface of said housing is exposed
when said ventilation unit is received in said recess.
[0019] Advantageously, this allows easy access to the
ventilation unit.
[0020] In one embodiment, at least one of: a connector
for connecting said ventilation unit to a power supply, a
switch for controlling said ventilation unit, and/or said in-
let, is disposed on said surface.
[0021] By providing a direct inlet on an exposed sur-
face of the housing, air resistance to the fan is reduced,
and a user can easily see if the inlet is blocked. By pro-
viding a switch on the exposed surface, the ventilation
unit is easily controlled by a person holding said cushion,
without needing to get up and walk to power supply or
mains switch. By providing a connector on the surface
of the housing, the power connection may be easily re-
moved for use of the apparatus unpowered, as a con-
ventional cushion, with no trailing cable.
[0022] The ventilation apparatus may further comprise
a support disposed in said recess and attached to said
cushion part, for removably receiving said ventilation unit.
[0023] This enables the ventilation to be easily re-
moved for cleaning the cushion part or for stand alone
use of the ventilation apparatus, for example to warm a
user’s fingers when using a keyboard.
[0024] The support and/or the ventilation unit may
comprise latching means for releasably securing said
ventilation unit to said support.
[0025] This enables the ventilation unit to be removed
from and reinstalled in the cushion part without the use
of tools, improving ease of use.
[0026] The cushion part may comprise a pouch for
warming a user’s hands.
[0027] The ventilation apparatus may further comprise
a cable connected or connectable to said ventilation unit,
said cable comprising an in-line connector for connec-
tion, via a further cable, to a power supply.
[0028] Advantageously, this improves a user’s safety.
If a user moves while holding on to apparatus, the cable
will be pulled taut such that the force on the in-line con-
nector will be along the direction of the cable. This is the
direction of force required for disconnecting the in-line
connector, so it will disconnect, preventing the cable from
pulling on any entangled objects. In contrast, the force
on a panel mount connector may be transverse to direc-
tion of connection, in which case a panel mount connector
would not be disconnected.
[0029] According to a second aspect of the invention,
there is provided a ventilation unit for producing a flow

of warm air, the ventilation unit comprising: a fan; a heat-
ing element for warming air from the fan, the heating el-
ement having a positive temperature coefficient of resist-
ance; and at least one resistive element having a nega-
tive temperature coefficient of resistance, connected in
series with said heating element for limiting current
through said heating element.
[0030] Preferably, the heating element and the resis-
tive element are in thermal contact.
[0031] The ventilation unit may further comprise an
outlet, in fluid communication with the fan and arranged
to direct said warm air through a cushion to heat said
cushion.
[0032] According to a third aspect of the invention,
there is provided a heating or ventilation apparatus, com-
prising: a heating or ventilation device for generating heat
and/or a flow of air; and a cable connected or connectable
at one end to said heating or ventilation unit, said cable
comprising an in-line connector at its other end for con-
nection via a further cable to a power supply.
[0033] The heating or ventilation apparatus may fur-
ther comprise a cushion, said heating or ventilation de-
vice operable to heat and/or cause air to flow through the
cushion.
[0034] A preferred embodiment of the present inven-
tion will now be described, by way of example only and
not in any limitative sense, with reference to the accom-
panying drawings, in which:

Figure 1 shows a ventilation apparatus according to
an embodiment of the present invention;

Figure 2A shows the ventilation apparatus of Figure
1 with a ventilation unit fully separated from a cushion
part; Figure 2B shows the ventilation apparatus of
Figure 1 with the ventilation unit partially separated
from the cushion part;

Figures 3A and 3B illustrate a means of attachment
between a cover and a support of the cushion part;

Figure 4 shows a circuit diagram for the ventilation
unit; and

Figure 5 illustrates the interior of the ventilation unit.

[0035] With reference to Figures 1, 2 and 5, a ventila-
tion apparatus 10 according to a first embodiment of the
invention comprises a cushion part 20 and a ventilation
unit 30. The ventilation unit 30 comprises a housing 32,
a fan 34 disposed within the housing 32, and an inlet 36
and an outlet 38 in fluid communication with the fan 32.
The cushion part 20 comprises a pad 22 permeable to
air, which has an opening or recess 24 for receiving the
ventilation unit 30, such that said inlet 36 is arranged to
receive air from outside the ventilation apparatus 10 and
said outlet 38 is arranged to direct air from the fan 34 into
the pad 22. The ventilation unit 30 also comprises a heat-
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ing element 40 for heating air driven by the fan 34.
[0036] The ventilation apparatus 10 is adapted to be
held by a user to provide warmth. Unlike heating devices
which operate principally by conduction, the ventilation
apparatus 10 combines the advantages of a warm cush-
ion and a gentle stream of warm air which envelopes the
user to create a warm local environment. Although the
cushion part 20 of the present embodiment is a small
scatter cushion, in other embodiments of the invention
the cushion part may be a mattress, seat cushion, seat
back or other type of cushion. The cushion part 20, in
particular the pad 22, may have various different shapes
depending on the application. For example it may be
shaped for use as a foot muff or neck warmer.
[0037] The pad 22 of the cushion part 20 is an air-per-
meable mass of soft cushioning material, such as wad-
ding, foam or other filling material, so that the ventilation
apparatus 10 is comfortable to use. In one embodiment,
the pad 22 is formed of non-woven synthetic fibre such
as polyester. The cushion part 20 includes an air-perme-
able fabric cover 26. The fabric cover 26 may be less
permeable than the pad 22 in order to improve the dis-
tribution of air over the surface of the cushion part 20 by
increasing the pressure within. The fabric cover 26 in-
cludes a pocket 27, preferably fleece-lined, in which a
user can warm their hands. The cover 26 is not essential
to the invention, especially if the pad 22 is in the form of
a single piece of material such as foam.
[0038] With reference to Figures 2 and 3, the recess
24 of the cushion part 20 includes a support 25 into which
the ventilation unit 30 can be inserted and removed. The
ventilation unit 30 is secured in the support 25 by means
of a push-in latch mechanism. The support 25 and ven-
tilation unit housing 32 are moulded from plastic, with the
latch mechanism being integrally formed by the shape
of the plastic mouldings. No tools are required to remove
or replace the ventilation unit 30 in the cushion part 20,
making it simple to use. This enables a user to remove
the ventilation unit 30 from the cushion part 20 for clean-
ing the cushion part 20 or for using the ventilation unit 30
as a stand-alone heating or ventilating device, for exam-
ple for warming a user’s fingers when typing at a key-
board.
[0039] Figure 3 shows how the support 25 is attached
to the cover 26 of the cushion part 20. The cover 26 in-
cludes a tubular neck part 28, which is folded back inside
the recess 24 when assembled to form the cushion part
20. The support 25 is inserted into the tubular neck part
28, which is secured around the support 25 from the in-
side using cable ties 29.
[0040] When the ventilation unit 30 is received in the
support 25, it does not significantly project from the cush-
ion part 20. The ventilation unit 30 is substantially em-
bedded within the cushion part 20 so that a user is cush-
ioned from the both the support 25 and the ventilation
unit housing 32 by the soft pad 22 of the cushion part 20.
[0041] With reference to Figures 4 and 5, the ventila-
tion unit 30 comprises housing 32, fan 34, inlet 36, outlet

38, heater element 40, a thermistor 42, and a control
switch 44.
[0042] The housing 32 is formed in two halves from
injection moulded plastic. Inlet 34 and outlet 36 are pro-
vided on opposite ends of the housing 32 in the form of
vents. The inlet 34 is further provided with a removable
filter (not shown). The removable filter may comprise, for
example, a monofilament nylon mesh of 40 holes per
inch, secured to a plastic frame to provide rigidity and
allow it to be easily removed.
[0043] The fan 34 is a 12V DC centrifugal fan. The
heating element 40 is a dual-element positive tempera-
ture coefficient (PTC) ceramic heater element which
self-regulates its temperature to 70°C. PTC heating ele-
ments are preferred because they self-regulate at a pre-
determined temperature without requiring further control
circuitry. This is because the resistance of the heating
element 40 increases rapidly as its temperature increas-
es, reducing the current through the element and pre-
venting further heating.
[0044] The thermistor 42 is a negative temperature co-
efficient (NTC) thermistor, and therefore has a resistance
which decreases as its temperature increases. The
skilled person will appreciate that it is straightforward to
select a thermistor having a suitable resistance profile.
The heating element 40 and thermistor 42 are arranged
in physical contact to allow heat to be conducted between
them. Preferably, a heat sink compound is used between
the heater elements 40 and thermistor 42 to improve ther-
mal contact. The NTC thermistor 42 provides a conven-
ient means for preventing a high inrush current to the
heating element 40 when the ventilation unit 30 is initially
switched on. At low temperatures, for example at room
temperature, the PTC heating element 40 may have a
low resistance and would otherwise draw a high current.
Once the PTC heating element 40 reaches its operating
temperature, i.e. the temperature at which it self regu-
lates, its resistance is much higher. In contrast, the NTC
thermistor 42 has a high resistance at low temperatures,
and thereby limits the current through the PTC heating
element 40 when it is initially switched on. As the tem-
perature of the heating element 40 rises towards the op-
erating temperature, the resistance of the NTC thermistor
42 decreases, so that at operating temperature, the cur-
rent is regulated almost entirely by the PTC heating ele-
ment 40. Good thermal contact between the heating el-
ement 40 and thermistor 42 ensures that the temperature
of the thermistor 42 follows that of the heating element
40 to produce a corresponding drop in resistance.
[0045] The control switch 44 connects power to the fan
34 and heating element 40. In other embodiments, two
switches may be provided to allow operation of the fan
34 independently of the heating element 40 to provide a
stream of air at ambient temperature for cooling a user.
An indicator lamp 46 shows whether the ventilation ap-
paratus 10 is switched on. In this embodiment, the control
switch 44 is an illuminated rocker switch and incorporates
the indicator lamp 46. A 10A in-line fuse 48 is also pro-
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vided.
[0046] The ventilation unit 30 is connected to a DC
power supply by a cable 50. The cable 50 may be per-
manently connected to the ventilation unit 30, with a strain
relief grommet 52 to prevent it from being pulled away
from the housing 32, as shown in Figures 5 and 6. Alter-
natively, a panel mount connector 54 may be provided
on the housing 32 as shown in Figure 1. The advantage
of the latter is that the cable 50 may be removed so that
the apparatus 10 can be used as a conventional cushion,
with no trailing cables.
[0047] The cable 50 terminates at an in-line connector
(not shown), for example a 5.5x2.5mm female DC socket
(centre positive), which is connected to the power supply
via a further cable. This is an important safety feature,
as it disconnects the power supply when a force is applied
to the cable 50. If a person is holding the ventilation ap-
paratus 10 while seated, and then stands up to walk
around while still holding the apparatus 10, the cable 50
may become tangled around other objects or people, or
the power supply may be dragged along, risking an ac-
cident. However, this will cause a force to be exerted on
the cable 50, disconnecting the in-line connector. Be-
cause the force will always be along the direction of the
cable 50, the in-line connector should disconnect in a
reliable manner. In contrast, the force between the cable
50 and the panel mount connector 54 on the ventilation
unit housing 32 may be transverse to the cable 50, so
will not always act to disconnect the cable 50 from the
connector 54.
[0048] When the ventilation unit 30 is received in the
support of the cushion part 20, only one wall of the ven-
tilation unit housing 32 is exposed at the periphery of the
cushion part 20. The inlet 34, control switch and connec-
tor 54 are all provided on this surface to be easily acces-
sible to a user.
[0049] Although the ventilation apparatus 10 described
above includes a heating element 40 for warming the air
which passes through the cushion pad 22, the apparatus
may also be operated without the heating element, to
provide ventilation at ambient air temperature. Other em-
bodiments may include cooling elements, such as a Pel-
tier, instead of or in addition to the heating element 40.
[0050] The skilled person will appreciate that a venti-
lation unit comprising fan 34, PTC heating element 40
and NTC thermistor 42 may be used in other heating
devices, not only the ventilated cushion apparatus of the
embodiment described herein, for example a ventilation
unit for heating a cushion via a hose, or a fan heater.
[0051] The skilled person will also appreciate that other
electrically-powered portable ventilation or heating ap-
paratuses, for example resistively heated cushions, may
benefit from including a cable provided with an in-line
connector as described above, for connecting the appa-
ratus to a power supply.
[0052] It will be appreciated by persons skilled in the
art that the above embodiments have been described by
way of example only, and not in any limitative sense, and

that various alterations and modifications are possible
without departure from the scope of the invention as de-
fined by the appended claims.

Claims

1. A ventilation apparatus, comprising:

a cushion part comprising a pad permeable to
air; and
a ventilation unit comprising a housing, a fan
disposed within the housing, and an inlet and an
outlet in fluid communication with the fan;
wherein the pad comprises a recess or opening
for receiving said ventilation unit, such that said
inlet is arranged to receive air from outside the
ventilation apparatus and said outlet is arranged
to direct air from the fan into the pad.

2. A ventilation apparatus according to claim 1, wherein
said ventilation unit further comprises a heating el-
ement in fluid communication with said fan.

3. A ventilation apparatus according to claim 2, wherein
said heating element has a positive temperature co-
efficient of resistance.

4. A ventilation apparatus according to claim 3, wherein
said heating element is connected in series with at
least one resistive element having a negative tem-
perature coefficient of resistance for limiting current
through said heating element.

5. A ventilation apparatus according to claim 4, wherein
said heating element and said resistive element are
in thermal contact.

6. A ventilation apparatus according to any of the pre-
ceding claims, wherein a surface of said housing is
exposed when said ventilation unit is received in said
recess.

7. A ventilation apparatus according to claim 6, wherein
at least one of:

a connector for connecting said ventilation unit
to a power supply,
a switch for controlling said ventilation unit,
and/or
said inlet,

is disposed on said surface.

8. A ventilation apparatus according to any of the pre-
ceding claims, further comprising a support disposed
in said recess and attached to said cushion part, for
removably receiving said ventilation unit.
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9. A ventilation apparatus according to claim 8, wherein
said support and/or said ventilation unit comprises
latching means for releasably securing said ventila-
tion unit to said support.

10. A ventilation apparatus according to any of the pre-
ceding claims, wherein said cushion part comprises
a pouch for warming a user’s hands.

11. A ventilation apparatus according to any of the pre-
ceding claims, further comprising a cable connected
or connectable to said ventilation unit, said cable
comprising an in-line connector for connection via a
further cable to a power supply.

12. A ventilation unit for producing a flow of warm air,
the ventilation unit comprising:

a fan;
a heating element for warming air from the fan,
the heating element having a positive tempera-
ture coefficient of resistance; and
at least one resistive element having a negative
temperature coefficient of resistance, connect-
ed in series with said heating element for limiting
current through said heating element at low tem-
peratures.

13. A ventilation unit according to claim 12, including one
or more of the following features:

(i) wherein said heating element and said resis-
tive element are in thermal contact; or
(ii) further comprising an outlet, in fluid commu-
nication with the fan and arranged to direct said
warm air through a cushion to heat said cushion.

14. A heating or ventilation apparatus, comprising:

a heating or ventilation device for generating
heat and/or a flow of air; and
a cable connected or connectable at one end to
said heating or ventilation unit, said cable com-
prising an in-line connector at its other end for
connection via a further cable to a power supply.

15. A heating or ventilation apparatus according to claim
14, wherein said heating or ventilation apparatus fur-
ther comprises a cushion, said heating or ventilation
device operable to heat and/or cause air to flow
through the cushion.
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