EP 4 252 604 A1

(19)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(11) EP 4 252 604 A1

EUROPEAN PATENT APPLICATION

published in accordance with Art. 153(4) EPC

(43) Date of publication:
04.10.2023 Bulletin 2023/40

(21) Application number: 20963556.4

(22) Date of filing: 27.11.2020

(51) International Patent Classification (IPC):
A47K 10/48 (2006.01)

(562) Cooperative Patent Classification (CPC):
A47K 10/48

(86) International application number:
PCT/JP2020/044302

(87) International publication number:
WO 2022/113292 (02.06.2022 Gazette 2022/22)

(84) Designated Contracting States:
AL ATBE BG CH CY CZDE DKEE ES FIFR GB
GRHRHUIEISITLILTLULVMC MK MT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME
Designated Validation States:
KH MA MD TN

(71) Applicant: MITSUBISHI ELECTRIC
CORPORATION
Chiyoda-ku
Tokyo 100-8310 (JP)

(72) Inventors:
* SAWABE, Kenji
Tokyo 100-8310 (JP)
* SUZUMURA, Shinya
Tokyo 100-8310 (JP)
* FUKANO, Manabu
Tokyo 100-8310 (JP)

(74) Representative: Mewburn Ellis LLP
Aurora Building
Counterslip
Bristol BS1 6BX (GB)

(54) HAND DRYING DEVICE

(57)  Ahand dryer includes: a housing (20) that inter-
nally includes a draft passage (22) connected to a high
pressure air source; and a nozzle (40) that is provided

%g%\-\\ N
42 NAOA(40) 5/

at a side (28) of the housing (20) and ejects air flowing
through the draft passage (22) in a fan shape.

\ \ > /

N, \ 40B 42 48 i 42 0 50° P

SN 1 one ’ A

N i 70 VT

TE T eV - TE
X2

X3

Processed by Luminess, 75001 PARIS (FR)



1 EP 4 252 604 A1 2

Description
Field
[0001] The present disclosure relates to a hand dryer.

Background

[0002] A handdryerthatdries wethands after washing
has been widely used. For example, a hand dryer de-
scribed in Patent Literature 1 extends over a sink and
uses an air-knife to mechanically wipe water from a user’s
hands. This hand dryer includes two elongate air-knife
discharge outlets. Each of the discharge outlets is con-
nected to an air supply and discharges the air-knife down
onto the hand of the user. The air-knife discharge outlets
are arranged side by side over a basin of the sink. Each
air-knife discharge outlet extends along a part of the hand
dryer that is arranged at a dihedral angle such that an
inboard end of the air-knife discharge outlet is below an
outboard end of the air-knife discharge outlet.

Citation List
Patent Literature

[0003] Patent Literature 1: Japanese Translation of
PCT International Application Laid-open No.
2015-523127 (paragraph [0012], FIGS. 3 to 6)

Summary
Technical Problem

[0004] The user of the hand dryer described in Patent
Literature 1 inserts the hands between the parts of the
hand dryer that are provided with the air-knife discharge
outlets and the basin of the sink and dries the hands
under the parts of the hand dryer. In this case, there is a
problem that the parts of the hand dryer are obstructive,
making it difficult for the user to see how well his or her
hands are dried and degrading user-friendliness.
[0005] The presentdisclosure has been made to solve
the above-mentioned problems and to provide a user-
friendlier hand dryer that enables an easy check on how
well hands are dried.

Solution to Problem

[0006] A hand dryer according to the present disclo-
sure includes: a housing internally including a draft pas-
sage connected to a high pressure air source; and a noz-
zle adapted to eject air flowing through the draft passage
in a fan shape, the nozzle being provided at a side of the
housing.
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Advantageous Effect of Invention

[0007] While hands are being dried with the hand dryer
according to the present disclosure, an easy check can
be made on how well the hands are dried, enabling better
user-friendliness.

Brief Description of Drawings
[0008]

FIG. 1 is a right side view of a hand dryer according
to a first embodiment.

FIG. 2 is a plan view of the hand dryer according to
the first embodiment.

FIG. 3 is a right side view of a housing of the hand
dryer according to the first embodiment.

FIG. 4 is a cross-section along line IV-IV of FIG. 3.
FIG. 5 is a cross-section along line V-V of FIG. 4.
FIG. 6 is a control block diagram for the hand dryer
according to the first embodiment.

FIG. 7 is a right side view of a housing of a hand
dryer according to a second embodiment.

FIG. 8 is a right side view of a housing of a hand
dryer according to a third embodiment.

FIG. 9 is a right side view of a housing as a first
modification.

FIG. 10 is aright side view of a housing as a second
modification.

FIG. 11 is a right side view of a housing as a third
modification.

FIG. 12 is a cross-section along line XII-XII of FIG.
11.

FIG. 13 is a right side view of a housing as a fourth
modification.

FIG. 14 is a cross-section along line XIV-XIV of FIG.
13.

FIG. 15 is a right side view of a housing as a fifth
modification.

FIG. 16 is a cross-section along line XVI-XVI of FIG.
15.

FIG. 17 is a right side view of a housing as a sixth
modification.

FIG. 18 is a cross-section along line XVIII-XVIII of
FIG. 17.

Description of Embodiments

[0009] With reference to the accompanying drawings,
a description is hereinafter provided of embodiments. In
the drawings, identical or corresponding parts have the
same reference characters.

First Embodiment.
[0010] FIG. 1 is a right side view of a hand dryer 1

according to a first embodiment. FIG. 2 is a plan view of
the hand dryer 1. FIG. 3 is a right side view of a housing
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20 of the hand dryer 1. FIG. 4 is a cross-section along
line IV-1V of FIG. 3. FIG. 5 is a cross-section along line
V-V of FIG. 4. FIGS. 1 and 2 illustrate the hand dryer 1
installed on a washstand 10.

[0011] The washstand 10 includes a washbowl 12. In
the present embodiment, the washstand 10 is installed
on a wall WL. The washbowl 12 is formed in the shape
of a bowl to receive and store water. The washbowl 12
has a drainage outlet 14 in a bottom. The drainage outlet
14 is connected to a drain pipe (not illustrated) under-
neath.

[0012] The washstand 10 also includes a water dis-
charger 16. The water discharger 16 is disposed to dis-
charge water toward an inner side of the washbowl 12.
In the present embodiment, the provided water discharg-
er 16 extends in a back-to-front direction X1. The back-
to-front direction X1 is a direction toward a side where a
user who uses the washstand 10 is. The water discharger
16 is, for example, a faucet connected to a water pipe.
The water discharger 16 is passed through the wash-
stand 10 and is connected to a water supply that supplies
the water to be discharged. The water discharger 16 in-
cludes a conventional sensor, a control circuit, and a so-
lenoid valve that are notillustrated. As the sensor detects
hands of the user, the solenoid valve opens automatical-
ly, and the water is discharged from the water discharger
16.

[0013] The hand dryer 1 includes the housing 20 and
a nozzle 40. The housing 20 extends in the shape of a
tube and internally includes a draft passage 22 connect-
ed to a high pressure air source. The housing 20 extends
above the washbowl 12 from an outer side of the wash-
bowl 12. The housing 20 according to the present em-
bodiment is cylindrically formed and extends above the
washbowl! 12 in the back-to-front direction X1 from an
upper part of the washstand 10. A portion of the housing
20 that projects from the upper part of the washstand 10
is disposed near and in parallel with the water discharger
16. In consideration of the user-friendliness, the housing
20 has a projecting length set to range from about 100
mm to 300 mm. The housing 20 is made of, for example,
metal.

[0014] In the present embodiment, a blower 30 is pro-
vided as a high pressure air source. The blower 30 is
housed in a power unit case 32 provided adjacently to
the wall WL. The blower 30 includes: a motor; and a tur-
bofan that is rotated by the motor. The blower 30 is con-
figured to draw in air from a suction opening notillustrated
and produce high pressure air. The suction opening is
provided with a detachable air filter (not illustrated) that
collects dust, dirt, and others in the air. The air filter may
be, for example, a resin mesh, a metal mesh, another
mesh, or a high-efficiency particulate air (HEPA) filter
capable of collecting finer dust particles. The power unit
case 32 also houses a control circuit 34 that performs
operation control on the blower 30. The control circuit 34
is connected to the blower 30 by, for example, a signal
line.
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[0015] A discharge side of the blower 30 is connected
to one end of an air duct 36. Another end of the air duct
36 is connected to a base end 24 of the housing 20. The
air duct 36 is a tubular member having an interior that
allows the air to pass through. In the present embodi-
ment, the air duct 36 is passed through the wall WL and
the upper part of the washstand 10 to be connected to
the base end 24 of the housing 20. The high pressure air
produced by the blower 30 is supplied from the air duct
36 to a leading end 26 of the housing 20 through the
internal draft passage 22 of the housing 20. The air duct
36 is molded from, for example, a flexible resin.

[0016] The nozzle 40 is provided at sides 28 of the
housing 20 and ejects the air flowing through the draft
passage 22 in fan shapes. In the present exemplary em-
bodiment, the sides 28 refer to the sides 28 on a right
and a left side of the back-to-front direction X1. The noz-
zle 40 is disposed at the leading end 26 of the housing
20 above the washbowl! 12. In other words, the nozzle
40 is disposed where the back-to-front direction X1
points, forwardly of a middle position of the housing 20
along the back-to-frontdirection X1,and nearafrontedge
26a of the leading end 26. The nozzle 40 includes a right-
hand nozzle 40A that blows air against the user’s right
hand and a left-hand nozzle 40B that blows air against
the user’s left hand. In the present embodiment, the right-
hand nozzle 40A and the left-hand nozzle 40B are ar-
ranged in a left-to-right direction X2 symmetrically with
respect to a middle part of the leading end 26 of the hous-
ing 20 along the left-to-right direction X2. The left-to-right
direction X2 is orthogonal to the back-to-front direction
X1 here.

[0017] The nozzle 40 includes air outlets 42 for ejecting
the high pressure air supplied through the draft passage
22. Each of the air outlets 42 is an opening providing
communication between the draft passage 22 and an
exterior of the housing 20. In the present embodiment,
each airoutlet 42 is an elongate slit formed in the housing
20. Therefore, each air outlet 42 has an outer opening
edge 44 that is flush with an external surface of the hous-
ing 20. Each air outlet 42 has a slit length running in a
circumferential direction of the housing 20 that has a cir-
cular cross-section. Each air outlet42 formed inthe hous-
ing 20 has one lengthwise slit edge at an upper position
and another lengthwise slit edge ata lower position. Each
air outlet 42 has a uniform slit width (transverse slit di-
mension) set to, for example, less than or equal to 2 mm.
With this configuration, the nozzle 40 is disposed slen-
derly like lines on a side surface of the housing 20, and
the back-to-front direction X1 in which the housing 20
extends intersects the slit length, which indicates a lon-
gitudinal direction of the nozzle 40. In the present em-
bodiment in particular, the back-to-front direction X1 is
orthogonal to a longitudinal direction of the slit. Each of
heads 46 of the nozzle 40 defines the outer opening edge
44 of the air outlet 42 and has a shape that bulges in an
outward direction from an inner side of the housing 20.
Specifically, when viewed from a direction parallel to the
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back-to-front direction X1, each formed head 46 has the
shape of an arc, bulging in the outward direction from the
inner side of the housing 20. The head 46 of this shape
causes the high pressure air to be ejected from the air
outlet 42 in the fan shape, spreading out like an open fan.
[0018] Ejection directions A1 of the air ejected in the
fan shape from the nozzle 40 are within a range down-
ward from a horizontal direction. A specific description is
provided with reference to FIG. 4. Since the right-hand
nozzle 40A and the left-hand nozzle 40B are symmetrical
in the left-to-right direction X2, the right-hand nozzle 40A
is described below, and a description of the left-hand
nozzle 40B is omitted. In FIG. 4, the left-to-right direction
X2 is one horizontal direction, and a top-to-bottom direc-
tion X3 corresponds to a vertical direction. The top-to-
bottom direction X3 is orthogonal to the back-to-front di-
rection X1 and to the left-to-right direction X2. As illus-
trated in FIG. 4, the ejection directions A1 of the air from
the right-hand nozzle 40A are within the downward range
from the left-to-right direction X2 to the top-to-bottom di-
rection X3. Assuming an angle is 0° in the left-to-right
direction X2 and increases downward from the left-to-
right direction X2 in the example of FIG. 4, the ejection
directions A1 of the air are within the range between 0°
and 60°. Moreover, the ejection directions A1 of the air
are orthogonal to the back-to-front direction X1. In this
case, an upper end 42a of the air outlet 42 includes a
plane parallel to the left-to-right direction X2, so the air
is ejected in the left-to-right direction X2 near the upper
end 42a. A lower end 42b of the air outlet 42 includes a
plane parallel to a direction inclined downward at 60° to
the left-to-right direction X2, so the air is ejected in the
direction that is inclined downward at 60° to the left-to-
right direction X2 near the lower end 42b. A length from
the upper end 42a to the lower end 42b of the air outlet
42 is set smaller than a width of the user’s hand TE here.
The ejection directions A1 of the air from the right-hand
nozzle 40A may be within a range between, for example,
0° and 30°.

[0019] In order to eject the air in the fan shapes, the
nozzle 40 includes angle determiners that each deter-
mines an angle over which the ejected air spreads. The
angle determiner determines edges of a fan-shaped ex-
panse of air. In the present embodiment, the upper end
42a and the lower end 42b of each air outlet 42 function
as the angle determiner. Specifically, the plane of the
upper end 42a continuous with the outer opening edge
44 of the air outlet 42 is near the outer opening edge 44
and is parallel to the left-to-right direction X2, and the
most upward ejection direction A1 of the ejected air is
along this plane of the upper end 42a. With its plane, the
upper end 42a thus determines an upper limit for the fan-
shaped expanse of air. The plane of the lower end 42b
continuous with the outer opening edge 44 of the air outlet
42 is near the outer opening edge 44 and is parallel to
the direction that is inclined downward at 60° to the left-
to-right direction X2, and the most downward ejection
direction A1 of the ejected air is along this plane of the
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lower end 42b. With its plane, the lower end 42b thus
determines a lower limit for the fan-shaped expanse of
air. The angle over which the air ejected from the nozzle
40 spreads is determined by an angle formed by the plane
of the upper end 42a and the plane of the lower end 42b.
The plane of the upper end 42a and the plane of the lower
end 42b have such a positional relation that these planes
come closer to each other in a direction away from the
outer opening edge 44, that is to say, in the direction
closer to the inner side of the housing 20. The angle that
is formed by the plane of the upper end 42a and the plane
of the lower end 42b is 60°. Therefore, although there is
some diffusion, the air ejected from the nozzle 40 spreads
in the fan shape over an angle of about 60°.

[0020] The housing 20 also includes, between the
right-hand nozzle 40A and the left-hand nozzle 40B, a
brace 48 that does not allow the air to be ejected. The
brace 48 is provided in a vertically lower part of the hous-
ing 20 between the right-hand nozzle 40A and the left-
hand nozzle 40B.

[0021] The hand dryer 1 further includes a hand de-
tector 50 that detects whether or not the hands of the
user who uses the hand dryer 1 are present. The hand
detector 50 is provided forwardly of the nozzle 40 at the
housing 20. In other words, the hand detector 50 is dis-
posed closer to the user than the nozzle 40 is. As illus-
trated in FIG. 5, the hand detector 50 is housed in a sen-
sor housing 52 provided at the leading end 26 of the
housing 20 and is attached to the sensor housing 52 in
the present embodiment. The hand detector 50 has a
detection range that is set to enable the detection of the
hand extended to the leading end 26 of the housing 20
from in front of the leading end 26. The hand detector 50
includes a hand detector 50A for the right hand and a
hand detector 50B for the left hand. The hand detector
50A for the right hand is disposed forwardly of and near
the right-hand nozzle 40A. The hand detector 50B for the
left hand is disposed forwardly of and near the left-hand
nozzle 40B.

[0022] The hand detector 50 is composed of, for ex-
ample, a photoelectric sensor and thus can be miniatur-
ized. The hand detector 50 is connected to the control
circuit 34 by a cable 54. The cable 54 transmits a signal
from the hand detector 50 to the control circuit 34. The
sensor housing 52 housing the hand detector 50 is dis-
connected from the draft passage 22 of the housing 20.
As illustrated in FIG. 5, the cable 54 extends from the
sensor housing 52 to the control circuit 34, running
through a wall between the sensor housing 52 and the
draft passage 22, the draft passage 22, and the air duct
36. A part where the cable 54 is passed from the sensor
housing 52 into the draft passage 22 is sealed with a
component that, made of rubber, silicone, or another ma-
terial, prevents coming and going of the air between the
sensor housing 52 and the draft passage 22.

[0023] FIG. 6 is a control block diagram for the hand
dryer 1. Upon detecting the user’s hand, the hand detec-
tor 50 outputs the signal to the control circuit 34. Upon
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receiving from the hand detector 50 the signal that indi-
cates that the hand has been detected, the control circuit
34 outputs to the blower 30 a signal that operates the
blower 30. The blower 30 operates in accordance with
the signal output from the control circuit 34 and produces
high pressure air. The high pressure air produced by the
blower 30 is supplied from the air duct 36 to the nozzle
40 through the draft passage 22 and is ejected from the
air outlets 42. Output of the blower 30 is set to cause, for
example, the air to be ejected from the air outlets 42 at
a speed of 80 m/s or higher. In the present embodiment,
the two hand detectors 50A and 50B are provided for the
right and left hands as the hand detector 50, and in the
setting, the blower 30 operates when either of the hand
detector 50 has detected the user’s hand.

[0024] Asdescribed above, the hand dryer 1 according
to the present embodiment includes the housing 20 that
internally includes the draft passage 22 connected to the
high pressure air source and the nozzle 40 that is pro-
vided at the sides 28 of the housing 20 and ejects the air
flowing through the draft passage 22 in the fan shapes.
[0025] Providing the nozzle 40 at the sides 28 of the
housing 20 as described above prevents a situation
where the user has difficulty seeing the user’s hands that
are, for example, under the housing 20, overlapping the
housing 20 when drying the hands. Since the nozzle 40
ejects the air in the fan shape, the ejected air flows with
increasing width in a direction away from the nozzle 40.
Therefore, with the airflow being wider at a position away
from the nozzle 40 than the user's hand TE, as illustrated
in FIG. 4, the hand is enabled to be dried well even at
the position away from the nozzle 40. Since the hand is
thus enabled to be dried at the position away from the
nozzle 40 without overlapping the housing 20, an easy
check can be made on how well the hand is dried while
the hands are dried, enabling better user-friendliness.
[0026] The nozzle 40 includes the air outlets 42, each
of which is the opening providing the communication be-
tween the draft passage 22 and the exterior of the hous-
ing 20, and each head 46 of the nozzle 40 defines the
outer opening edge 44 of the air outlet 42 and has the
shape that bulges in the outward direction from the inner
side of the housing 20. This configuration enables the air
to be ejected in the fan shapes from the nozzle 40.
[0027] The length from the upper end 42a, the upper-
most end, to the lower end 42b, the lowermost end, of
the air outlet 42 is shorter than the width of the user’'s
hand TE. Since the air is ejected in the fan shape from
the nozzle 40 in the present embodiment, the ejected air
is enabled to flow with increasing width in the direction
away from the nozzle 40. Therefore, making the length
from the uppermost end to the lowermost end of the air
outlet 42 shorter than the width of the user's hand TE
enables the nozzle 40 and the housing 20 to be smaller
in size and then the generation of the airflow wider than
the user’s hand TE. With the housing 20 thus being small-
erin size, the range over which the user moves the hand
when drying the hands can be kept wider, further improv-
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ing the user-friendliness.

[0028] The outer opening edge 44 of the air outlet 42
is flush with the external surface of the housing 20. This
configuration has the nozzle 40 housed within external
dimensions of the housing 20 without, for example, hav-
ing the nozzle 40 protrude from the external surface of
the housing 20, thus enabling the hand dryer 1 to be
smaller in size.

[0029] The nozzle 40 is provided at the leading end 26
of the housing 20. This configuration has the nozzle 40
closer to the user, thus making the hand dryer 1 user-
friendlier.

[0030] The ejection directions A1 of the air from the
nozzle 40 are within the range downward from the left-
to-rightdirection X2, which is the one horizontal direction.
Since the air is not ejected upward from the nozzle 40,
this configuration can prevent the ejected air from the
nozzle 40 from directly blowing against a face or another
part of the user or blowing water droplets off the user’s
hands upward.

[0031] When the angleis 0° in the left-to-right direction
X2 and increases downward from the left-to-right direc-
tion X2, the ejection directions A1 are within the range
between 0° and 60°. Since the nozzle 40 ejects the air
in the fan shape within the range between 0° and 60°,
the user is enabled to dry the hand, having the hand
angled to easily see how well the hand is dried. Thus the
hand dryer 1 is made user-friendlier.

[0032] The nozzle 40 includes the right-hand nozzle
40A and the left-hand nozzle 40B, and the housing 20
includes, between the right-hand nozzle 40A and the left-
hand nozzle 40B, the brace 48 that does not allow the
air to be ejected. Providing the right-hand nozzle 40A
that ejects the air for drying the user’s right hand and the
left-hand nozzle 40B that ejects the air for drying the us-
er’s left hand in this way improves the user-friendliness.
Providing the brace 48 between the right-hand nozzle
40A and the left-hand nozzle 40B creates an ejected air-
free space between the airflow from the right-hand nozzle
40A and the airflow from the left-hand nozzle 40B. This
enables the user to sense and learn that the right-hand
nozzle 40A and the left-hand nozzle 40B are provided
separately.

[0033] The brace 48 is provided in the vertically lower
part of the housing 20 between the right-hand nozzle 40A
and the left-hand nozzle 40B. Usually, a receiving mem-
ber, such as the washbowl 12, is disposed under the
nozzle 40 of the hand dryer 1 to receive water droplets
blown off the user’s hands by the air ejected from the
nozzle 40. Providing the brace 48 in the vertically lower
part of the housing 20 between the right-hand nozzle 40A
and the left-hand nozzle 40B as in the present embodi-
ment prevents a situation where the air is downwardly
ejected directly from the vertically lower part of the hous-
ing 20, strikes against the receiving member, and blows
the water droplets that in turn wet surroundings and the
user.

[0034] The hand dryer 1 further includes, forwardly of
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the nozzle 40 at the housing 20, the hand detector 50
that detect whether or not the hands are present. Be-
cause of being disposed forwardly of the nozzle 40 as
described above, the hand detector 50 is enabled to de-
tect the user’s hands ahead of the nozzle 40 when the
user extends the hands to the nozzle 40 and cause the
hand dryer 1 to operate. This results in no waiting time
before the air is ejected from the nozzle 40 when the user
has extended the hands to the nozzle 40, improving the
user-friendliness.

[0035] The hand dryer 1 further includes the wash-
stand 10 that includes the washbowl! 12. The housing 20
extends above the washbowl 12 from the outer side of
the washbowl 12, and the nozzle 40 is disposed above
the washbowl 12. In this configuration, a space between
the washbowl 12 and the housing 20 above the washbowl
12 is where the user places and dries the hands, and the
air ejected from the nozzle 40 is blown against the user’'s
hands placed in this drying space to dry the hands. Since
the hands are enabled to be dried at positions away from
the nozzle 40 without overlapping the housing 20 in the
present embodiment, the user is enabled to be free to
place the hands from any directions the user likes without
interfering with the housing 20. Moreover, since there is
no concern about contact between the hands placed in
the drying space and the housing 20, the user is also
enabled to freely move the hands during drying and dry
the hands in a posture the user prefers. In this way, the
user-friendliness is enabled to improve.

[0036] The housing 20 extendsinthe shape of the tube,
and the air is ejected from the nozzle 40 in the fan shapes
when viewed from the extending direction of the housing
20, that is to say, from the back-to-front direction X1 in
the present embodiment. Typically, the housing 20 often
extends toward the user, and in that case, the airis eject-
ed in the fan shapes from the nozzle 40 when viewed
from the user. This facilitates the user’s insertion of the
hand into the fan-shaped airflow ejected from the nozzle
40, improving the user-friendliness. The nozzle 40 is dis-
posed slenderly like lines on the side surface of the hous-
ing 20, and the back-to-front direction X1 in which the
housing 20 extends intersects the longitudinal direction
of the nozzle 40. Since the longitudinal direction of the
nozzle 40 is thus at the predetermined angle to the back-
to-front direction X1 in which the housing 20 extends, the
nozzle 40 is enabled to eject the air in a plane that inter-
sects the back-to-front direction X1 at the predetermined
angle.

[0037] In the present embodiment described above,
the right-hand nozzle 40A and the left-hand nozzle 40B
are arranged in the left-to-right direction X2 symmetrically
with respect to the middle part of the leading end 26 of
the housing 20 along the left-to-right direction X2, but are
not limited to this symmetrical arrangement in the left-to-
right direction X2.

[0038] The sensorhousing 52 may be detachable from
the leading end 26 of the housing 20. This facilitates as-
sembly of the hand detector 50 and the sensor housing
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52 and enables improved maintainability.

[0039] While the two hand detectors 50A and 50B are
provided for the right and left hands as the hand detector
50, this is not limiting. For example, only one of the hand
detector 50, either the hand detector 50A for the right
hand or the hand detector 50B for the left hand, may be
provided. In another example, the single hand detector
50 may be provided at the middle part of the leading end
26 of the housing 20 along the left-to-right direction X2.

Second Embodiment.

[0040] With reference to FIG. 7, a description is pro-
vided next of a second embodiment. FIG. 7 is a right side
view of a housing 120 of a hand dryer 101 according to
the present embodiment. In the presentembodiment, de-
scriptions of parts similar to those in the first embodiment
are omitted.

[0041] A nozzle 140 provided at the housing 120 ac-
cording to the present embodiment includes an air outlet
142 that is different in shape than the air outlet 42 of the
nozzle 40 according to the first embodiment. As illustrat-
ed in FIG. 7, the air outlet 142 has a greater opening
width at an upper part than an opening width at a lower
part. In the present embodiment, the air outlet 142 is
formed in the shape of a slit, so the opening width is a
slit width. The slit width is greatest at an upper end 142a
of the air outlet 142, decreases in a direction toward a
lower end 142b of the air outlet 142, and is smallest at
the lower end 142b.

[0042] Usually, a user extends a hand with a thumb at
an upper position when drying the hand with the hand
dryer 101. Causing the air outlet 142 to have the greater
opening width at the upper part than the opening width
atthe lower partas described above enables the air outlet
142 to eject an increased air quantity from the upper part.
Therefore, a part that is difficult to dry, such as the thumb,
is enabled to be exposed to the increased air quantity,
so effective hand drying is possible. In addition, since
ejection of a decreased air quantity from the lower part
of the air outlet 142 is enabled, a decreased quantity of
air can be directed toward the washbowl 12 disposed
beneath, resulting in a weakened collision with the wash-
bowl 12. This enables reduced noise associated with the
collision between the air ejected from the nozzle 140 and
the washbowl 12, restrained movement of water droplets
in the washbowl 12, and a reduced quantity of air directed
at a reduced speed toward the user after the collision
with the washbowl 12.

Third Embodiment.

[0043] With reference to FIG. 8, a description is pro-
vided next of a third embodiment. FIG. 8 is a right side
view of a housing 220 of a hand dryer 201 according to
the present embodiment. In the presentembodiment, de-
scriptions of parts similar to those in the first embodiment
are omitted.
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[0044] A nozzle 240 provided at the housing 220 ac-
cording to the present embodiment includes an air outlet
242 disposed differently from the air outlet 42 of the noz-
zle 40 according to the first embodiment. As illustrated
in FIG. 8, the disposed air outlet 242 comes to a front
position as the air outlet 242 runs downward. In the
present embodiment, the air outlet 242 is formed in the
shape of a slit. When viewed from a direction parallel to
the left-to-right direction X2, the air outlet 242 extends in
a straight line, and a longitudinal direction in which the
air outlet 242 extends is inclined at a certain angle to the
top-to-bottom direction X3, which refers to the vertical
direction. The angle B1 atwhich the longitudinal direction
of the air outlet 242 is inclined to the top-to-bottom direc-
tion X3 is acute and is set to within a range that is greater
than 0° and 45° or smaller.

[0045] The water discharger 16 of the washstand 10
is at a height that is set to allow a user to be in an easy
posture when inserting hands underneath the water dis-
charger 16 and washing the hands with water that is dis-
charged from the water discharger 16. Specifically, in a
slightly stooping posture, the user inserts the hands un-
derneath the water discharger 16 and washes the hands
with the water discharged from the water discharger 16.
Usually, the housing 220 of the hand dryer 201 is dis-
posed on a nearby right side or a nearby left side of the
water discharger 16 at a certain distance from the water
discharger 16 and at generally the same height as the
water discharger 16. Therefore, when using the hand dry-
er 201, the user also assumes the same slightly stooping
posture as when using the water discharger 16. When
the user extends the hands to the hand dryer 201 in this
posture, the hands are pointed diagonally downward to-
ward the wall WL. Therefore, disposing the air outlet 242
so that, as described above, the air outlet 242 comes to
the front position as the air outlet 242 runs downward
enables ejected air from the air outlet 242 to blow at an
angle close to a right angle to back-and-forth movement
of the user’s hand, thus more effectively blowing water
droplets off the user’s hand and enabling improved drying
efficiency.

[0046] While the air outlet 242 extends in the straight
line when viewed from the direction parallel to the left-to-
right direction X2 in the present embodiment, this is not
limiting. For example, the air outlet 242 may extend in a
curve when viewed from a direction parallel to the left-
to-right direction X2, provided that the air outlet 242 is
disposed to come to a front position as the air outlet 242
runs downward.

[0047] Appropriate combinations, modifications, and
omissions in the above-described embodiments, too, are
included in the scope of the technical concept presented
in the embodiments.

[0048] For example, the air outlet of the nozzle is the
single slit in the above-described embodiments but is not
limited to this. As in a nozzle 340 provided at a housing
320 as a first modification illustrated in FIG. 9, a plurality
of air outlets 342 may be arranged side by side. FIG. 9
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is a right side view of the housing 320. In the example of
FIG. 9, the nozzle 340 includes two slit-shaped air outlets
342 arranged side by side in the back-to-front direction
X1.

[0049] The formed airoutletof the nozzle is slit-shaped
in the above-described embodiments but is not limited
to this. As seen at a housing 420 as a second modification
illustrated in FIG. 10, a nozzle 440 may include a plurality
of air outlets 442 that are small holes arranged in a line.
FIG. 10 is a right side view of the housing 420. In the
example of FIG. 10, the nozzle 440 includes the plurality
of air outlets 442, which are the holes that are circular
and arranged in the line. Compared with the slit shape,
this configuration includes a connective part between the
small holes as openings, enabling the nozzle 440 to have
reinforced strength. The small holes are not limited to the
circular shapes and may be rectangular.

[0050] While the nozzle 40 according to the first em-
bodiment includes the right-hand and left-hand nozzles
40A and 40B that are provided separately, this is not
limiting. As seen at a housing 520 as a third modification
illustrated in FIGS. 11 and 12, a single nozzle 540 may
be provided, having a right-hand nozzle and a left-hand
nozzle continuous with each other. FIG. 11 is aright side
view of the housing 520. FIG. 12 is a cross-section along
line XII-XIl of FIG. 11. In the example of FIGS. 11 and
12, the nozzle 540 includes an air outlet 542 that is a
semicircular arc-shaped slit when viewed from a direction
parallel to the back-to-front direction X1. This configura-
tion allows ejection of air from the air outlet 542 to also
take place right under the housing 520, providing a wider
range of air ejection. Therefore, improved user-friendli-
ness can be provided when a user dries not only hands
but also arms and other parts.

[0051] While the leading end of the housing extends
in the back-to-front direction X1 in the above-described
embodiments, this is not limiting. For example, as illus-
trated in FIGS. 13 and 14, a housing 620 as a fourth
modification may be provided with a substantially L-
shaped leading end 626 that extends in the back-to-front
direction X1 and bends in the top-to-bottom direction X3.
FIG. 13 is a right side view of the housing 620. FIG. 14
is a cross-section along line XIV-XIV of FIG. 13. In the
example of FIGS. 13 and 14, the leading end 626 of the
housing 620 extends in the shape of a cylinder in the top-
to-bottom direction X3 and has a leading edge part 627
that is formed in the shape of a hemisphere. A nozzle
640 is provided at sides 628 of the leading end 626 of
the housing 620. The nozzle 640 includes air outlets 642
in the hemisphere-shaped part of the leading end 626,
and air is ejected from the air outlets 642 in fan shapes.
Each of the air outlets 642 is formed in the shape of an
elongate slit and extends linearly along the top-to-bottom
direction X3 when viewed from a direction parallel to the
left-to-right direction X2. The housing 620 is provided with
a hand detector 650 at a position that is closer to a front
edge 626a of the leading end 626 than the nozzle 640 is
and in front of the nozzle 640.



13 EP 4 252 604 A1 14

[0052] While the air outlet of the nozzle is formed at
the external surface of the leading end of the housing in
the above-described embodiments, this is not limiting.
For example, as illustrated in FIGS. 15 and 16, a leading
end 726 of a housing 720 as a fifth modification may be
provided with a nozzle 740 that is formed separately from
the housing 720 and projects from an external surface
of the leading end 726 of the housing 720. FIG. 15 is a
right side view of the housing 720. FIG. 16 is a cross-
section along line XVI-XVI of FIG. 15. In the example of
FIGS. 15 and 16, the nozzle 740 is provided at sides 728
of the leading end 726 of the housing 720. The nozzle
740 includes air outlets 742 that are each formed in the
shape of an elongate slit and extend linearly along the
top-to-bottom direction X3 when viewed from a direction
parallel to the left-to-right direction X2. The nozzle 740
includes head 746 that each define an outer opening
edge 744 of the air outlet 742. Each head 746 is provided
at an outwardly protrusive position compared with the
external surface of the leading end 726 of the housing
720 and has a shape that bulges in an outward direction
from an inner side of the housing 720. Specifically, when
viewed from a direction parallel to the back-to-front di-
rection X1, each formed head 746 includes an arc, bulg-
ing in the outward direction from the inner side of the
housing 720. The head 746 of this shape causes high
pressure air to be ejected from the air outlet 742 in a fan
shape, spreading out like an open fan. The shape of the
head 746 as viewed from the direction parallel to the
back-to-front direction X1 is not limited the arc and may
include a shape as a combination of plural curved lines,
a shape as a combination of a straight line and a curved
line, or another shape, provided that the shape bulges in
the outward direction from the inner side of the housing
720.

[0053] Since the head 746 of the nozzle 740 that de-
fines the outer opening edge 744 of the air outlet 742 is
provided at the outwardly protrusive position compared
with the external surface of the housing 720 as described
above, the nozzle 40 is enabled to secure a sufficient
length from the draft passage 22 to the outer opening
edge 744 of the air outlet 742. Since air passing through
an interior of the nozzle 40 is rectified over a longer dis-
tance, the rectification of the air to be ejected in the fan
shape from the air outlet 742 is enabled to be more reli-
able.

[0054] While the housing that extends in the back-to-
front direction X1 has a circular cross-sectional outline
orthogonal to the back-to-front direction X1 in the above-
described embodiments, this is notlimiting. Forexample,
the cross-sectional outline may be polygonal or elliptical,
or of a shape that is a combination of plural curved lines,
a shape that is a combination of a straight line and a
curved line, or another shape. For example, as illustrated
in FIGS. 17 and 18, a housing 820 as a sixth modification
may have an octagonal cross-sectional outline orthogo-
nal to the back-to-front direction X1. FIG. 17 is a right
side view of the housing 820. FIG. 18 is a cross-section
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along line XVIII-XVIII of FIG. 17. In the example of FIGS.
17 and 18, a nozzle 840 is provided at sides 828 of a
leading end 826 of the housing 820. The nozzle 840 in-
cludes air outlets 842 that are each formed in the shape
of an elongate slit and extend linearly along the top-to-
bottom direction X3 when viewed from a direction parallel
to the left-to-right direction X2. Each of heads 846 of the
nozzle 840 defines an outer opening edge 844 of the air
outlet 842 and has a shape that bulges in an outward
direction from an inner side of the housing 820. Specifi-
cally, when viewed from a direction parallel to the back-
to-front direction X1, each formed head 846 is substan-
tially V-shaped, bulging in the outward direction from the
inner side of the housing 820. The head 846 of this shape
causes high pressure air to be ejected from the air outlet
842 in a fan shape.

Industrial Applicability

[0055] The hand dryer provided according to the
present disclosure enables an easy check on how well
hands are dried while the hands are being dried.

Reference Signs List

[0056] 1,101,201 handdryer; 10 washstand; 12 wash-
bowl; 14 drainage outlet; 16 water discharger; 20, 120,
220, 320, 420, 520, 620, 720, 820 housing; 22 draft pas-
sage; 24 base end; 26, 626, 726, 826 leading end; 26a,
626a front edge; 28, 628, 728, 828 side; 30 blower; 32
power unit case; 34 control circuit; 36 air duct; 40, 140,
240, 340, 440, 540, 640, 740, 840 nozzle; 40A right-hand
nozzle; 40B left-hand nozzle; 42, 142, 242, 342, 442,
542,642, 742, 842 air outlet; 42a, 142a upper end; 42b,
142b lower end; 44, 744, 844 outer opening edge; 46,
746, 846 head ; 48 brace; 50, 650 hand detector; 50A
hand detector for right hand; 50B hand detector for left
hand; 52 sensor housing; 54 cable; 627 leading edge
part; A1 ejection direction; B1 angle; TE hand; X1 back-
to-front direction; X2 left-to-right direction; X3 top-to-bot-
tom direction; WL wall.

Claims
1. A hand dryer comprising:

a housing internally including a draft passage
connected to a high pressure air source; and

a nozzle adapted to eject air flowing through the
draft passage in a fan shape, the nozzle being
provided at a side of the housing.

2. The hand dryer according to claim 1, wherein
an ejection direction of the air from the nozzle is with-

in a range downward from a horizontal direction.

3. The hand dryer according to claim 2, wherein
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when an angle is 0° in the horizontal direction and
increases downward from the horizontal direction,
the ejection direction is within a range between 0°
and 60°.

The hand dryer according to any one of claims 1 to
3, wherein

the nozzle includes an air outlet serving as an
opening that provides communication between
the draft passage and an exterior of the housing,
and

the nozzle includes a head defining an outer
opening edge of the air outlet, the head having
a shape that bulges in an outward direction from
an inner side of the housing.

The hand dryer according to claim 4, wherein

the air outlet has a shorter length from an uppermost
end to a lowermost end than a width of a hand of a
user.

The hand dryer according to claim 4 or 5, wherein
the air outlet has a greater opening width at an upper
part than an opening width at a lower part.

The hand dryer according to any one of claims 4 to
6, wherein

the air outlet is disposed to come to a front position
as the air outlet runs downward.

The hand dryer according to any one of claims 4 to
7, wherein

the outer opening edge of the air outlet is flush with
an external surface of the housing.

The hand dryer according to any one of claims 4 to
7, wherein

the head is provided at an outwardly protrusive po-
sition compared with an external surface of the hous-

ing.

The hand dryer according to any one of claims 1 to
9, wherein
the nozzle is provided at aleading end of the housing.

The hand dryer according to any one of claims 1 to
10, wherein

the nozzle includes a right-hand nozzle and a
left-hand nozzle, and

the housing includes, between the right-hand
nozzle and the left-hand nozzle, a brace to not
allow the air to be ejected.

The hand dryer according to claim 11,
wherein the brace is provided in a vertically lower
part of the housing between the right-hand nozzle
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13.

14.

15.

16.

and the left-hand nozzle.

The hand dryer according to any one of claims 1 to
12, further comprising

a hand detector adapted to detect whether or not a
hand is present, the hand detector being provided
forwardly of the nozzle at the housing.

The hand dryer according to any one of claims 1 to
13, further comprising a washstand including a
washbowl, wherein

the housing extends above the washbowl from
an outer side of the washbowl, and
the nozzle is disposed above the washbowl.

The hand dryer according to any one of claims 1 to
14, wherein

the housing extends in a tubular shape, and
the air is ejected from the nozzle in a fan shape
when viewed from an extending direction of the
housing.

The hand dryer according to claim 15, wherein

the nozzle is disposed slenderly like a line on a
side surface of the housing, and

the extending direction of the housing intersects
a longitudinal direction of the nozzle.
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