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(54) HAIR DRYER

(57) A heater frame plate (B) has a plurality of slots
(I, II, III) for accommodating a heater wire. The plurality
of slots comprises a first group (I) of slots at a first angle
to a central axis (A) of said plate, and a second group (II,
III) of slots at a second angle to the central axis (A), the
second angle being different from the first angle, a depth
of a slot of the second group (II, III) exceeding a depth
of a slot of the first group (I). The second angle may be
between 30 and 60 degrees, and preferably between 40

and 50 degrees. A shape of at least one of the slots in
the second group (II) may meander. Part of the slots of
the first group (I) may be positioned between respective
pairs of slots of the second group (II). A heater module
(M) comprises a plurality of such heater frame plates (B),
and a heating wire (W) would around the heater frame
plates (B). A hair dryer comprises such a heater module,
and a fan for blowing air along the heater.
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Description

FIELD OF THE INVENTION

[0001] The invention relates to a heater frame plate, a
heater module having a heater wire wound around a heat-
er frame having such a heater frame plate, and a hair
dryer having such a heater.

BACKGROUND OF THE INVENTION

[0002] US 4,667,086 discloses a heat element for such
appliances as blow dryers, paint strippers, heat guns,
and so forth, which consists essentially of a tightly
crimped corrugated wire ribbon supported on a form in
such a manner that its corrugations are generally per-
pendicular to the surface of the form. The resulting struc-
ture efficiently radiates heat to a mass of flowing gas. A
particularly preferred embodiment results when the form
is intersecting mica plates.
[0003] A hair dryer temperature performance is deter-
mined by the air flow rate through the heater and its heater
power. Assuming the motor and fan system is fixed, it
holds that the higher the heater wattage, the higher the
air stream temperature of the dryer. However, the watt-
age is either limited by the size of the dryer design, or by
the electrical socket regulation. When the size and watt-
age are limited, there are very few options to increase
the air stream temperature by modifying the heater. One
can change the winding type of the heater, such as wave
heater vs. coil heater, or change the shape of the heating
element from a round wire shape to a flat ribbon shape.
Another air stream temperature improvement option
would be to fine tune the position of the heater wires in
the radial direction trying to catch the highest amount of
air flow to achieve the highest heat transfer efficiency.
Due to safety requirement, the heating wire cannot be
too close together to avoid electrical creepage.

SUMMARY OF THE INVENTION

[0004] It is, inter alia, an object of the invention to pro-
vide an improved heater frame plate, heater module and
hair dryer. The invention is defined by the independent
claims. Advantageous embodiments are defined in the
dependent claims.
[0005] In accordance with embodiments of the inven-
tion, one or more slanted slots are added to each section
of a conventional heater wire supporting frame allowing
the heater wire to be settled at multiple depths relative
to the center axis of the heater. It is an effective way to
increase the overall heater wire length and increase heat-
er coverage area at the same time, resulting in higher
heat transfer rate between the heater wire and the flowing
air and making the air stream temperature higher, without
increasing the heater total wattage or the overall length
of the heater module.
[0006] While it is known to have horizontal slots of var-

ying depth, addition of relatively deeper horizontal slots
requires additional length of the heating wire supporting
frame. In contrast, if slanted slots are used in accordance
with the invention, the length of the heating wire support-
ing frame does not need to be extended in the same way
as when horizontal slots are added, while it is still possible
to have more heating wire windings around the heating
wire supporting frame.
[0007] The invention described herein creates new
space for the heater wire to be positioned in, which is
different from relocating the existing path of the wire. It
allows the heater wire to extend to these new spaces
while keeping the rest of the optimized path the same,
without needing to increase the length of the heater as-
sembly. At the same time, the area of heating wire that
can come in contact with the air flow is increased, thereby
increasing the air stream temperature.
[0008] If the objective is to reduce the overall length of
the heater assembly and not increasing the air stream
temperature, the invention described herein can also
achieve that by winding the existing wire length to the
new spaces located towards the center of the heater in-
stead of needing to be wound in the heater length direc-
tion. While keeping the same wire length, the overall heat-
er assembly can be shortened.
[0009] In view of the above considerations, a first as-
pect of the invention provides a heater frame plate having
a plurality of slots for accommodating a heater wire,
wherein the plurality of slots comprises a first group of
slots at a first angle to a central axis of said plate, and a
second group of slots at a second angle to the central
axis, the second angle being different from the first angle,
a depth of a slot of the second group exceeding a depth
of a slot of the first group.
[0010] Each group may include one or more slots.
There may be more than two groups of slots. Typically,
the first angle will be about 90°. The second group in-
cludes the slanted slots. In each group, the respective
angles of the slots need not be exactly the same, e.g. as
a result of manufacturing tolerances. The slots are not
necessarily straight, and may have one or more curves.
If the slots have one or more curves, the angle should
be measured by drawing a line between an outer point
in the slot at the outer boundary of the heater frame plate
and an inner point at the bottom of the slot.
[0011] These and other aspects of the invention will be
apparent from and elucidated with reference to the em-
bodiments described hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012]

Fig. 1 shows an individual mica bracket according
to an embodiment of the invention;
Fig. 2 shows an embodiment of an assembled heater
wire support bracket;
Fig. 3 shows an embodiment of an assembled heater
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module;
Fig. 4 shows a top view of assembled heater module
of Fig. 3;
Fig. 5 shows a side view of assembled heater module
of Fig. 3;
Fig. 6 shows an individual mica bracket according
to an embodiment of the invention;
Fig. 7 shows a cross-sectioned view of heater as-
sembly showing new spaces created for heater wire;
Fig. 8 shows a side view of heater assembly showing
a continuous heater wire wound from inner area to
outer area; and
Fig. 9 shows an individual mica bracket according
to an embodiment of the invention.

DESCRIPTION OF EMBODIMENTS

[0013] A conventional heater has horizontal slots for
the heater wire to settle in during winding. As shown in
e.g. Figs. 1 and 2, some embodiments of the invention
described herein have a single slanted slot of a second
group II added to each section of a conventional heater
mica bracket B. Fig. 2 shows an assembled heater wire
support bracket, having 3 brackets B1, B2, and B3. The
slanted slot feature II allows an added section of the heat-
er wire W to be settled deeper radially, i.e. at the bottom
of the slanted slot, relative to the center axis A, and does
not interfere with the existing outer heater wire in the slots
of a first group I of slots. While the second angle may be
between 30 and 60 degrees, e.g. between 40 and 50
degrees, if only one set of slanted slots is used, such as
in this embodiment, the slanted slots can actually start
from the upper edge of the mica sheet and go at a steeper
angle than 30° degree.
[0014] These embodiments allow the heater wire W to
be wound like a conventional wire heater throughout the
heater assembly, but allow the wire to extend towards
the center axis A only at the front end of the heater as-
sembly, without needing to add extra length to the mica
bracket to create additional room for the extended section
of the wire. Figs. 3, 4, and 5 show different views of the
assembled heater module M.
[0015] A more complex version of the invention can be
made by adding multiple slanted slots of second and third
groups II, III of slots on each section of the heater wire
supporting mica bracket B as shown in Fig. 6. The slots
create new space at the bottoms of the slanted slots of
the second and third groups II, III of slots for the heater
wire W to be settled in as shown in Fig. 7, which shows
a heater module comprising 3 brackets B1, B2, and B3
each having multiple slanted slots II, III according to an
embodiment. A coil type heater is used for the illustration
of the concept in the figures, but the invention is not lim-
ited to only a coil type wire heater.
[0016] Fig. 8 shows how the slanted slots II, III allow
the heater wire W to be wound continuously from the
inner layer to the outer layer without any interference.
More slanted slots can be added to the heater wire sup-

port bracket when a higher air stream temperature or
shorter bracket length is desired.
[0017] Fig. 9 shows an individual mica bracket accord-
ing to an embodiment of the invention. Compared to the
embodiments of Figs. 1, 3, 5, 6, in the embodiments of
Figs. 2, 7, 8, 9, the sharp corner C on the edge of the
mica sheet is rounded, so that during assembling of the
heater module M into an inner housing of a hair dryer,
the mica sheet corner does not easily get damaged, and
it makes a little more clearance to fit into position. In the
embodiment of Fig. 9, the slanted slot II has a meandering
shape to prevent the wire W from jumping out during
impact. The depths of the horizontal slots of the first group
of slots I are reduced to reduce the stress on the mica
sheets during impact, which is illustrated by interrupted
lines. The spacing of the horizontal slots of the first group
of slots I is set at 7.5 mm to give more meat around the
slanted slot II to improve reliability during impact. Fig. 9
also illustrates how to determine the angle of a non-
straight slot, viz. by drawing a line AL thru an inner point
at the bottom of the slot and an outer point in the slot at
an outer boundary of the plate.
[0018] A heater wire mounting bracket usually uses
mica sheet for its construction. Horizontal and slanted
slots can be added to the edge of the mica sheet alter-
nately to create settling room at different depths for the
heating wire to be settled in throughout the length of the
heater assembly. The heater wire can be wound contin-
uously on these slots, starting from the slot that has the
deepest depth, around the heater and down the heater
length. This winding method would avoid heater wires
from interfering from each other. Spacing and angles of
the slots can be designed to provide enough clearance
between heating wires to avoid electrical creepage.
[0019] This invention can be applied to any hair dryer
that uses heating wires for its heater design. Such a hair
dryer comprises a heater module M as shown in e.g.
Figs. 3, 4, 5, 7 or 8, and a fan for blowing air along the
heater module M.
[0020] It should be noted that the above-mentioned
embodiments illustrate rather than limit the invention, and
that those skilled in the art will be able to design many
alternative embodiments without departing from the
scope of the appended claims. In the claims, any refer-
ence signs placed between parentheses shall not be con-
strued as limiting the claim. The word "comprising" does
not exclude the presence of elements or steps other than
those listed in a claim. The word "a" or "an" preceding
an element does not exclude the presence of a plurality
of such elements. The invention may be implemented by
means of hardware comprising several distinct elements.
In the device claim enumerating several means, several
of these means may be embodied by one and the same
item of hardware. Measures recited in mutually different
dependent claims may advantageously be used in com-
bination.
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Claims

1. A heater frame plate (B) having a plurality of slots (I,
II, III) for accommodating a heater wire, wherein the
plurality of slots comprises a first group (I) of slots at
a first angle to a central axis (A) of said plate, and a
second group (II, III) of slots at a second angle to the
central axis (A), the second angle being different
from the first angle, a depth of a slot of the second
group (II, III) exceeding a depth of a slot of the first
group (I).

2. A heater frame plate as claimed in claim 1, wherein
the second angle is between 30 and 60 degrees, and
preferably between 40 and 50 degrees.

3. A heater frame plate as claimed in claim 1 or 2,
wherein a shape of at least one of the slots in the
second group (II) meanders.

4. A heater frame plate as claimed in any of the pre-
ceding claims, wherein part of the slots of the first
group (I) are positioned between respective pairs of
slots of the second group (II).

5. A heater module (M) comprising a plurality of heater
frame plates (B1, B2, B3) as claimed in any of the
preceding claims, and a heating wire (W) would
around the heater frame plates (B1, B2, B3).

6. A hair dryer comprising a heater module as claimed
in claim 5, and a fan for blowing air along the heater.
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