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PATENT 
Confirmation No. 9204 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
Inventor: SHIN, Daekee Examiner: Docket Central 
Serial No.: 19/331,676 Group Art Unit:  
Filed: September 17, 2025   
Title: HAIR DRYER   
 

THIRD-PARTY PREISSUANCE SUBMISSION 
UNDER 35 U.S.C. § 122(e) AND 37 C.F.R. § 1.290 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

Dear Commissioner: 
Pursuant to 37 C.F.R. § 1.290, this Third-Party Preissuance Submission is being filed in U.S. 

Patent Application No. 19/331,676, filed September 17, 2025 (published as US 2026/0013617 A1). 

This submission should be considered because it is being submitted within the time period 
prescribed by 35 U.S.C. § 122(e) and 37 C.F.R. § 1.290(b), and before the date on which a notice of 
allowance is given or mailed in the application. 

Submitted is a document list identifying the documents being submitted. 

A concise description of the asserted relevance of each item identified in the document list is 
provided. 

The party making the submission is not an individual who has a duty to disclose information with 
respect to U.S. Patent Application No. 19/331,676 under 37 C.F.R. § 1.56. 

The submission complies with the requirements of 35 U.S.C. § 122(e) and 37 C.F.R. § 1.290. 
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Description of Relevance: 

The four tables below describe the potential relevance of four references to certain published 
claims of US 2026/0013617 A1. 

Table 1 
As shown in Table 1 below, at least portions of TWM580903U, hereinafter “D1,” are believed to 

be relevant to at least published claims 1-6 of U.S. Patent Application No. 19/331,676. 

Table 2 
As shown in Table 2 below, at least portions of CN107928071A, hereinafter “D2,” are believed to 

be relevant to at least published claims 1-6 of U.S. Patent Application No. 19/331,676. 

Table 3 
As shown in Table 3 below, at least portions of U.S. Patent No. 9,596,916, hereinafter “D3,” are 

believed to be relevant, together with the disclosures of D1 and/or D2 as indicated, to at least published 
claims 1, 2, and 18 of U.S. Patent Application No. 19/331,676. 

Table 4 
As shown in Table 4 below, at least portions of EP2863770B1, hereinafter “D4,” are believed to 

be relevant, together with the disclosures of D1 and/or D2 as indicated, to at least published claims 7 and 
8 of U.S. Patent Application No. 19/331,676. 
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TABLE 1 

US 2026/0013617 A1 D1 -- TWM580903U 
1. A hair dryer comprising: D1 concerns a hair dryer with paragraph [0001] of D1 

stating “the present invention related to hairdressing 
appliances, namely a hair dryer”. 

a main body including a gas outlet portion 
disposed thereon for discharging gas; 

The hair dryer of D1 has a main body which has a gas 
outlet with paragraph [0010] of D1 stating “a body 10, 
which is elongate in shape and has an inlet opening 11 
and an outlet opening 12”. 

a handle extending from the main body; The hair dryer of D1 has a handle extending from the 
main body with paragraph [0011] of D1 stating “a 
handle 20, with one end 21 situated on one side of the 
body 10 is provided for the user to grip”. 

a gas inlet portion located on the main body or 
the handle, 

The hair dryer of D1 has a gas inlet on the main body 
with paragraph [0010] of D1 stating “a body 10, which 
is elongate in shape and has an inlet opening 11”. 

wherein gas is introduced into the gas inlet 
portion from an outside of the hair dryer, and 

Gas is introduced into the gas inlet portion of the hair 
dryer of D1 from the outside with paragraph [0010] of 
D1 stating “air enters the tubular space 13 through the 
air inlet 11”. 

wherein the gas inlet portion is in 
communication with the gas outlet portion; 

The gas inlet and gas outlet portions of the hair dryer of 
D1 are in communication with paragraph [0010] of D1 
stating “the main body 10 has a tubular space 13 
communicating with the air inlet 11 and the air outlet 
12”. 

a gas flow path defined inside the main body 
to communicate the gas inlet portion with the 
gas outlet portion; and 

The hair dryer of D1 has a gas flow path within the body 
with paragraph [0010] of D1 stating “the main body 10 
has a tubular space 13 communicating with the air inlet 
11 and the air outlet 12 […] air enters the tubular space 
through the air inlet 11 and then flows out of the tubular 
space 13 through the air outlet 12”. 

a fan disposed on the gas flow path to flow 
gas, 

The hair dryer of D1 has a fan with paragraph [0010] of 
D1 stating “a motor 14 and a fan 15 are housed within 
the tubular space 13; driven by the fan 15, air enters the 
tubular space 13”. 

wherein the gas outlet portion includes a 
center hole through which gas inside the main 
body is discharged; and 

The hair dryer of D1 has a center hole with paragraph 
[0010] of D1 stating “a body 10, […] has an outlet 
opening 12” and Figure 2 of D1 illustrating that the 
outlet opening 12 is central on the face of the hair dryer. 

wherein the center hole has a guide cone 
disposed therein, 

The hair dryer of D1 has a guide cone within the center 
hole with paragraph [0014] of D1 stating “a flow guide 
40, which is elongated, preferably oblong or egg-shaped 
is provided at the air outlet of the main body”. 

the guide cone protruding along a direction in 
which gas is discharged from the center hole 

The guide cone of D1 protrudes along a direction in 
which gas is discharged with paragraph [0014] of D1 
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US 2026/0013617 A1 D1 -- TWM580903U 
to guide a flow of the gas from the interior of 
the main body toward the center hole. 

stating “one end of the flow guide 40 protrudes from the 
exhaust opening 12”. Figure 3 of D1 further illustrates 
that the guide cone protrudes along the direction in 
which gas is discharged. Paragraph [0015] further states 
“by virtue of the structure of the present invention, when 
air is blown by the fan 15 and flows from the tubular 
space 13 towards the outlet opening 12, the air forms a 
Coanda effect as it passes through the outlet opening 12 
along the flow guide 40. The Coanda effect refers to the 
tendency of a fluid to deviate from its original direction 
of flow and instead follow the surface of a protruding 
object, thereby drawing surrounding fluid into the jet”. 

2. The hair dryer of claim 1, wherein the 
guide cone is disposed at a center of the center 
hole. 

The guide cone of the hair dryer of D1 is disposed at the 
center of the center hole with Figure 2 of D1 illustrating 
the flow guide 40 as being centered within the air outlet 
12. 

3. The hair dryer of claim 2, wherein the flow 
of the gas from the interior of the main body 
toward the center hole is discharged in a 
cross-sectional shape of a ring. 

Gas is discharged in a cross-sectional shape of a ring 
from the hair dryer of D1 with paragraph [0007] of D1 
stating “the dimension at the point of maximum outer 
diameter of the air deflector is 50% to 90% of the 
diameter of the air outlet”. As illustrated in Figure 2, this 
dimension leaves a gap between flow guide 40 and the 
inner surface of the air outlet, through which gas is 
discharged with a ring-shaped cross-section. 

4. The hair dryer of claim 3, wherein the 
guide cone is disposed to be spaced apart from 
an inner surface of the center hole, and 

The guide cone of D1 is spaced apart from an inner 
surface of the center hole with paragraph [0007] of D1 
stating “the dimension at the point of maximum outer 
diameter of the air deflector is 50% to 90% of the 
diameter of the air outlet”. 

wherein the flow of the gas from the interior 
of the main body toward the center hole is 
discharged through a space between the inner 
surface of the center hole and the guide cone. 

The gas discharged from the hair dryer of D1 is 
discharged through a space between the inner surface of 
the center hole and the guide cone with paragraph 
[0015] of D1 stating “by virtue of the structure of the 
present invention, when air is blown by the fan 15 and 
flows from the tubular space 13 towards the outlet 
opening 12, the air forms a Coanda effect as it passes 
through the outlet opening 12 along the flow guide 40”. 

5. The hair dryer of claim 4, wherein the 
guide cone has one end protruding toward the 
gas flow path and the other end, opposite to 
the one end, protruding in a gas discharge 
direction of the center hole, 

The guide cone of D1 protrudes toward the gas flow 
path and in a gas discharge direction with Figure 3 
illustrating that the two ends of the flow guide 40 
protrude in such a configuration. Paragraph [0006] 
further states that “the deflector is elongated and 
elliptical in shape, with a configuration symmetrical 
about its longitudinal axis”. 
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US 2026/0013617 A1 D1 -- TWM580903U 
wherein each of said one end and the other 
end of the guide cone has a cone shape. 

The guide cone of D1 has two ends, and Figure 2 
illustrates that the diameter of the guide cone decreases 
toward each end. 

6. The hair dryer of claim 5, the flow of the 
gas from the interior of the main body toward 
the center hole is guided to a rim of the center 
hole by the other end of the guide cone. 

The flow of the gas toward the center hole of the hair 
dryer of D1 is guided to a rim of the center hole by the 
guide cone with paragraph [0015] stating “when air is 
blown by the fan 15 and flows from the tubular space 13 
towards the outlet opening 12, the air forms a Coanda 
effect as it passes through the outlet opening 12 along 
the flow guide 40. The Coanda effect refers to the 
tendency of a fluid to deviate from its original direction 
of flow and instead follow the surface of a protruding 
object, thereby drawing surrounding fluid into the jet”. 
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TABLE 2 

US 2026/0013617 A1 D2 -- CN107928071A 
1. A hair dryer comprising: D2 concerns a hair dryer with paragraph [0001] of D2 

stating “the present disclosure related to […] an airflow 
guide structure for a hair dryer and a hair dryer”. 

a main body including a gas outlet portion 
disposed thereon for discharging gas; 

The hair dryer of D2 has a main body with paragraph 
[0093] of D2 stating “the hair dryer comprises: a body 
casing 5; a handle housing 6 connected to the side wall 
of the main housing 5”. 
The terms body casing 5 and main housing 5 refer to the 
same component, illustrated in Figure 3 of D2, which 
corresponds to the claimed main body. 
The main body of the hair dryer of D2 has a gas outlet 
with claim 13 of D2 stating “the hair dryer comprising: 
[…] an air inlet and an air outlet provided at opposite 
ends of the main body housing (5)”. 

a handle extending from the main body; The hair dryer of D2 has a handle with paragraph [0029] 
of D2 stating “a handle housing connected to the side 
wall of the main housing”. 

a gas inlet portion located on the main body or 
the handle, 

The hair dryer of D2 has a gas inlet on the main body 
with paragraph [0034] of D2 stating “the two ends of the 
main body housing are provided with an air inlet and an 
air outlet, respectively”. 

wherein gas is introduced into the gas inlet 
portion from an outside of the hair dryer, and 

This follows from D2’s use of the term “air inlet” in 
paragraph [0034]. 

wherein the gas inlet portion is in 
communication with the gas outlet portion; 

The gas inlet and the gas outlet of the hair dryer of D2 
are in communication with paragraph [0101] stating “air 
is drawn in through the air inlet on the housing 5 and 
blown out through the air outlet on the housing 5”. The 
passage shows a continuous airflow from the inlet to the 
outlet and thus communication between them. 

a gas flow path defined inside the main body 
to communicate the gas inlet portion with the 
gas outlet portion; and 

The hair dryer of D2 has a gas flow path within the main 
body with paragraphs [0101] and [0102] of D2 stating 
“an electric heating element situated inside the housing 
of the hair dryer body 7 […] the electric heating wire 
heats up, converting the cold air passing through it into 
hot air, which is then blown out through the air outlet”. 
This shows the air passes through the heating element 
before leaving via the air outlet. Because the heating 
element is within the main body, the disclosed gas flow 
path between the inlet and outlet is likewise within the 
main body. 

a fan disposed on the gas flow path to flow 
gas, 

The hair dryer of D2 has a fan with paragraph [0101] 
stating “the hair dryer body 7 comprises: […] a fan 
assembly […]. The fan assembly comprises: a motor 
situated inside the housing and electrically connected to 
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US 2026/0013617 A1 D2 -- CN107928071A 
the main control unit; and fan blades situated outside the 
housing and connected to the motor’s output 
shaft. Under the control of the main control unit, the 
output shaft of the motor rotates, thereby driving the fan 
blades to rotate; as a result, air is drawn in through the 
air inlet on the housing 5 and blown out through the air 
outlet on the housing 5”. 

wherein the gas outlet portion includes a 
center hole through which gas inside the main 
body is discharged; and 

The hair dryer of D2 has a center hole of the gas outlet 
with Figure 3 of D2 illustrating a central circular hole in 
the air outlet grille 2. 
Figure 1-1 of D2 further illustrates annular support 1011 
as defining an opening through which gas inside the 
main body is discharged. 

wherein the center hole has a guide cone 
disposed therein, 

The hair dryer of D2 has a guide cone with claim 1 of 
D2 stating “the air guiding structure comprises: a 
support body (101) mounted at the air outlet of the hair 
dryer main body; a conical flow-guiding element (102) 
positioned in the central portion of the support body 
(101), the outer diameter of which gradually increases 
in the direction of airflow”. 
Figure 1-1 of D2 illustrates that the conical flow-guiding 
element (102) is disposed within the annular support 
1011. 
Figure 4 of D2 illustrates a hair dryer with such an 
arrangement. 

the guide cone protruding along a direction in 
which gas is discharged from the center hole 
to guide a flow of the gas from the interior of 
the main body toward the center hole. 

The guide cone of D2 protrudes along a direction of gas 
discharge with paragraph [0006] of D2 stating 
“positioning the conical deflector 102 in the centre of 
the support body 101 and ensuring that its outer 
diameter gradually increases along the direction of the 
airflow”. 
Paragraph [0060] of D2 describes some functions of the 
guide cone stating “reduce the frictional force between 
it and the outgoing air; furthermore the outgoing air 
gradually diverges under the guiding effect of the 
conical deflector 102”. 

2. The hair dryer of claim 1, wherein the 
guide cone is disposed at a center of the center 
hole. 

The guide cone of D2 is disposed centrally with claim 5 
stating “the conical airflow guide (102) coincides with 
the central axis of the air outlet”. 

3. The hair dryer of claim 2, wherein the flow 
of the gas from the interior of the main body 
toward the center hole is discharged in a 
cross-sectional shape of a ring. 

The gas discharged from the air outlet of the hair dryer 
of D2 has a ring-shaped cross-section; paragraph [0072] 
states, “the air outlets of hair dryers are designed with a 
ring-shaped structure”. Figure 1-1 of D2 illustrates a 
ring of vanes surrounding the central cone. Together 
with Figure 4, this shows that air from the central 
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opening is discharged with a ring-shaped cross-section 
around conical airflow guide 102. 

4. The hair dryer of claim 3, wherein the 
guide cone is disposed to be spaced apart from 
an inner surface of the center hole, and 

The guide cone of D2 is spaced apart from the inner 
surface of the center hole with Figures 1-1, 3, and 4 
illustrating that the tip of the guide cone proximal to the 
main body is smaller than the central hole. Therefore, 
there is a gap between the guide cone and the inner 
surface of the center hole. 
Paragraph [0078] of D2 further states “the airflow guide 
support 1012 comprises: a plurality of helical airflow 
guide vanes, wherein one end of each helical airflow 
guide vane is connected to the inner wall of the annular 
support 1011, and the other end is connected to the end 
side wall of the conical airflow guide 102”. This 
arrangement requires the guide cone to be spaced apart 
from the inner surface of the center hole. Figure 1-1 of 
D2 illustrates this arrangement. 

wherein the flow of the gas from the interior 
of the main body toward the center hole is 
discharged through a space between the inner 
surface of the center hole and the guide cone. 

Figure 3 of D2 illustrates a central opening in the air 
outlet grille 2. Given the spacing described for 
limitation 4.2, gas flows through the space between the 
inner surface of that opening and the guide cone. 

5. The hair dryer of claim 4, wherein the 
guide cone has one end protruding toward the 
gas flow path and the other end, opposite to 
the one end, protruding in a gas discharge 
direction of the center hole, 

The guide cone of D2 has two ends, one protruding 
toward the inlet (and thus toward the gas flow path) and 
the other protruding in the gas-discharge direction with 
paragraph [0062] stating “the end facing the air inlet” 
and “the end facing the air outlet”. This description in 
combination with Figures 1-1 and 4 illustrate the 
orientation of the guide cone relative to the gas flow 
path and discharge of gas. 

wherein each of said one end and the other 
end of the guide cone has a cone shape. 

The guide cone of D2 is conical where each end has a 
cone shape with paragraph [0062] stating “the outer 
diameter at the end facing the air inlet (i.e., the apex of 
the cone) is the minimum outer diameter, while the outer 
diameter at the end facing the air outlet (i.e., the base of 
the cone) is the maximum outer diameter”. 
Figure 1-1 further illustrates that the two ends of the 
conical deflector 102 are cone-shaped. 

6. The hair dryer of claim 5, the flow of the 
gas from the interior of the main body toward 
the center hole is guided to a rim of the center 
hole by the other end of the guide cone. 

The larger outer diameter at the end protruding in the 
gas-discharge direction directs the gas flow outward 
toward the rim of the center hole. 
Paragraph [0080] of D2 additionally states “For the 
multiple helical air guiding vanes, one end converges at 
the end side wall of the conical air deflector 102, while 
the other end diverges along the inner side wall of the 
annular support 1011, causing the spacing between two 
adjacent helical air guiding vanes to gradually increase. 
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This helps to improve the dispersion of the outgoing 
airflow”. 

TABLE 3 

US 2026/0013617 A1 D3 -- U.S. 9,596,916 B2 
1. A hair dryer comprising: D3 concerns a hair dryer with col. 1, ll. 11-15 of D3 

stating “this invention relates to […] an attachment for 
a hair care appliance and an appliance, particularly a 
hair care appliance comprising such an attachment”. 
Col. 1, ll. 18-21 further states “blowers and in particular 
hot air blowers are used for a variety of applications 
such as drying substances such as paint or hair”. 

a main body including a gas outlet portion 
disposed thereon for discharging gas; 

The hair dryer of D3 has a main body with col. 9, l. 65 
of D3 stating “a hair dryer 10 with a handle 20 and a 
body 30”. 
The body 30 of the hair dryer of D3 includes a gas outlet 
with col. 10, l. 61 of D3 stating “the second end 34 of 
the body includes a fluid outlet 340”. 

a handle extending from the main body; The hair dryer of D3 has a handle extending from the 
main body with col. 9, ll. 66-67 of D3 stating “the 
handle has a first end 22 which is connected to the body 
30 and a second end 24 distal from the body 30”. 

a gas inlet portion located on the main body or 
the handle, 

The hair dryer of D3 has a gas inlet with the sentence 
bridging cols. 9-10 of D3 stating “the handle has […] a 
second end 24 distal from the body 30 and which 
includes a primary inlet 40”. 

wherein gas is introduced into the gas inlet 
portion from an outside of the hair dryer, and 

The hair dryer of D3 draws air in through the inlet from 
the outside with col. 10, ll. 37-38 stating “the fan unit 70 
draws fluid through the primary inlet 40 towards the 
body”. 

wherein the gas inlet portion is in 
communication with the gas outlet portion; 

The gas inlet and the gas outlet of the hair dryer of D3 
are in communication with col. 10, ll. 39-40 of D3 
stating “a fluid flow path 400 that extends from the 
primary inlet 40 and into the body 30” while col. 10, ll. 
50-53 of D3 further states “the primary fluid flow path 
400 extends along the body from the junction of the 
handle 20 and the body 30 […] towards the primary 
fluid outlet”. 

a gas flow path defined inside the main body 
to communicate the gas inlet portion with the 
gas outlet portion; and 

The hair dryer of D3 has a gas flow path between the 
gas inlet and gas outlet with col. 10, ll. 39-40 of D3 
stating “a fluid flow path 400 that extends from the 
primary inlet 40 and into the body 30” while col. 10, ll. 
50-53 of D3 further states “the primary fluid flow path 
400 extends along the body from the junction of the 
handle 20 and the body 30 […] towards the primary 
fluid outlet”. 
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a fan disposed on the gas flow path to flow 
gas, 

The hair dryer of D3 includes a fan with col. 10, ll. 37-
39 of D3 stating “the fan unit 70 draws fluid through the 
primary inlet 40 towards the body through a fluid flow 
path 400”. 

wherein the gas outlet portion includes a 
center hole through which gas inside the main 
body is discharged; and 

The body 30 of the hair dryer of D3 includes a central 
fluid outlet through which gas inside the body is 
discharged with col. 10, l. 61 of D3 stating “the second 
end 34 of the body includes a fluid outlet 340”. Col. 10, 
ll. 64-66 of D3 further stating “a fluid flow path 300 
extends within the duct from the fluid inlet 320 to the 
fluid outlet 340”. 

wherein the center hole has a guide cone 
disposed therein, 

The hair dryer of D3 has a guide cone with col. 18, ll. 
36-37 of D3 stating “the bung 610 has two parts a cone 
612 and a base 614”. Figure 13 of D3 illustrates that the 
bung 610, including cone 612, is positioned within the 
fluid outlet 340. 

the guide cone protruding along a direction in 
which gas is discharged from the center hole 
to guide a flow of the gas from the interior of 
the main body toward the center hole. 

See the corresponding disclosures of D1 and/or D2 in 
Tables 1 and 2. 

2. The hair dryer of claim 1, wherein the 
guide cone is disposed at a center of the center 
hole. 

The guide cone of the hair dryer of D3 is in the center 
of the center hole with Figure 13 illustrating that the 
bung 610 (comprising the cone 612) is centered within 
the fluid outlet 340. 

18. The hair dryer of claim 1, wherein the gas 
inlet portion is located at an end of the handle, 

The gas inlet portion of the hair dryer of D3 is positioned 
at an end of the handle with the sentence bridging cols. 
9-10 of D3 stating “the handle has […] a second end 24 
distal from the body 30 and which includes a primary 
inlet 40”. 

wherein the gas flow path extends from an 
interior of the main body to an interior of the 
handle, and 

The gas flow path of the hair dryer of D3 extends 
through the handle and into the main body, with col. 10, 
ll. 39-40 stating “a fluid flow path 400 that extends from 
the primary inlet 40 [in the handle] and into the body 
30”. 

wherein the fan is located inside the handle. The fan of D3 is located inside the handle with col. 3, ll. 
35-36 of D3 stating “it is preferred that the handle has a 
fan unit for drawing fluid into the primary fluid flow 
path”. 
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TABLE 4 

US 2026/0013617 A1 D4 -- EP 2 863 770 B1 
7. The hair dryer of claim 1, further 
comprising: 

See Tables 1 and 2 for the limitations of claim 1. D4 also 
concerns a hair dryer; paragraph [0001] states “the 
invention relates to hair dryers”. 

a concentrator coupled to the main body, The hair dryer of D4 has a concentrator coupled to the 
main body with paragraph [0055] of D4 stating “Figures 
1 to 7b show a hair dryer 10 with a nozzle 20 coupled 
thereto”. Paragraph [0055] of D4 further states “the 
nozzle attachment 20 provides a focused stream of air”. 

wherein the concentrator receives gas 
discharged from the gas outlet portion and 
discharges received gas to the outside, 

The concentrator of D4 receives gas from the gas outlet 
of the hair dryer with paragraph [0059] of D4 stating 
“the separation of hot and cold (unheated) air continues 
in the nozzle 20. A cool air channel 24 extends through 
the nozzle and aligns with the cool air duct/channel 44 
in the hair dryer body. A hot air channel 22 extends 
through the nozzle and aligns with the first airflow 
channel passing through the heater 46. The nozzle 
attachment 20 thus has two channels of air flow. The 
first inner channel 22 provides a hot air outlet and 
surrounding the hot air channel 24 is a cool air channel 
which provides a cool air outlet.” 
Read in the context of Figure 3a of D4, this passage 
illustrates how air from the outlet of the attachment is 
discharged to the outside. 

wherein the concentrator includes a first flow 
path for flowing gas discharged from the 
center hole therealong. 

The concentrator of D4 has a first flow path for gas from 
the center hole with paragraph [0059] of D4 stating “a 
hot air channel 22 extends through the nozzle and aligns 
with the first airflow channel passing through the 
heater”. 
Paragraph [0022] of D4 further states “the cool air 
channel may be in the form of an outer duct which 
circumscribes the hot air channel”. 

8. The hair dryer of claim 7, wherein the 
concentrator includes a second flow path 
divided from the first flow path for flowing 
gas discharged from the side hole therealong. 

The concentrator of D4 includes a second flow path 
divided from the first flow path for gas from the side 
hole with paragraph [0059] of D4 stating “the separation 
of hot and cold (unheated) air continues in the nozzle 
20. A cool air channel 24 extends through the nozzle and 
aligns with the cool air duct/channel 44 in the hair dryer 
body”. 
Paragraph [0022] of D4 further states “the cool air 
channel may be in the form of an outer duct which 
circumscribes the hot air channel”. 
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Conclusion: 

 It is requested that the documents submitted herewith be considered for U.S. Patent Application 

19/331,676. 

Respectfully submitted, 

MERCHANT & GOULD P.C. 

P.O. Box 2903 

Minneapolis, Minnesota 55402-0903 

(612) 332-5300 

 

Date: July 16, 2026  By: /Zachary W. Zadow/  

  Zachary W. Zadow 

Reg. No.: 82,487 
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hair dryer 
 
This creation is related to hairdressing appliances, namely a hair dryer. 
 
 
It is known that most existing hair dryers use a motor to drive a fan to rotate, and use the 
rotation of the fan to blow air out of a tube to create a blowing effect. When such a hair dryer 
wants to increase its air output, the usual approach is to increase the output power of the 
motor so that the fan can rotate faster to blow out more air. However, this approach will also 
increase the power consumption of the hair dryer. Increase. 
 
 
In view of the above-mentioned shortcomings of the prior art, the main purpose of this 
invention is to provide a hair dryer that can increase the air output without increasing the 
motor output power. 
 
In order to achieve the above purpose, the present invention provides a hair dryer including: a 
body, which is elongated and has an opening at both ends of its long axis, which are 
respectively an air inlet opening and an air outlet opening. There is a tubular space in the 
body that is connected to the air inlet opening and the air outlet opening respectively. A 
motor and a fan are installed in the tubular space. A grip is provided with a top end on one 
side of the body for the user to hold, and a control switch is provided on the grip. A power 
cord is connected to a tail end of the handle. A guide body is elongated and is located at the 
air outlet opening of the body. One end of the guide body protrudes from the air outlet 
opening, and the length L2 of the guide body protruding out of the air outlet opening is less 
than or equal to 1/2 of the total length L1 of the guide body. 
 
Because the guide body protrudes from the air outlet opening, a Coanda effect can be formed 
at the air outlet opening to increase the air volume and achieve the purpose of this invention. 
 
Preferably, the flow diversion system is in the shape of an elongated shape, and its 
symmetrical shape along the long axis forms a better flow diversion effect. 
 
Preferably, the maximum outer diameter of the guide body is 50% to 90% of the diameter of 
the air outlet opening. 
 
 
As shown in Figures 1 to 4, the hair dryer provided by this invention includes: 
 



A body 10 is elongated and has an opening at both ends in the long axis direction, which are 
an air inlet opening 11 and an air outlet opening 12 respectively. There is a tubular space 13 
in the body 10 that is connected with the air inlet opening 11 and the air outlet opening 12 
respectively. A motor 14 and a fan 15 are provided in the tubular space 13. With the push of 
the fan 15, the air can flow through the inlet. The air opening 11 enters the tubular space 13 
and then flows out of the tubular space 13 through the air outlet opening 12 . 
 
A handle 20 is provided with a top end 21 on one side of the body 10 for the user to hold. The 
handle 20 is provided with a control switch 22 to control the opening and closing of the hair 
dryer and the wind speed. 
 
A power cord 30 is connected to a tail end 23 of the handle 20 for the user to connect to a 
power socket to provide the power required by the hair dryer. 
 
The characteristics of this creation are: 
 
A guide body 40 is elongated, preferably elongated or egg-shaped, and is located at the air 
outlet opening 12 of the body. A plurality of connecting rods 41 are provided on the 
peripheral surface of the guide body 40 . One end of the connecting rods 41 is connected to 
the guide body 40 , and the other end is connected to the wall of the tubular space 13 of the 
main body. One end of the guide body 40 protrudes from the air outlet opening 12 and the 
length L2 of the guide body 40 protrudes from the air outlet opening 12 is less than or equal 
to 1/2 but greater than or equal to 1/4 of the total length L1 of the guide body. The best 
situation is to make the maximum outer diameter of the guide body 40 fall on the edge of the 
air outlet opening 12 . Moreover, the size of the largest outer diameter of the guide body 40 is 
smaller than the size of the air outlet opening 12 of the body. If the maximum outer diameter 
of the guide body is too large, it will cause obstruction of the air outlet opening, but if it is too 
small, the flow guide effect will not be obvious. Therefore, if the size D2 of the maximum 
outer diameter of the guide body 40 is compared with the diameter of the air outlet opening, 
Comparing the size of D1, the size D2 of the largest outer diameter of the guide body 40 is 
50% to 90% of the diameter D1 of the air outlet opening 12, which can achieve a better guide 
effect. 
 
With the structure of this invention, when the air is blown by the fan 15 and flows from the 
tubular space 13 toward the air outlet opening 12, a Coanda effect will be formed when the 
air passes through the air outlet opening 12 along the guide body 40. The so-called Coanda 
effect refers to the tendency of fluid to deviate from its original flow direction and flow along 
the surface of a protruding object, and will cause surrounding fluids to join this jet. Due to the 
change in the movement direction of the fluid, a lower pressure area will be formed around it. 
That is, when the air flow passes through the curved surface, the air pressure difference will 
attract the air around the outside of the air outlet opening, thereby increasing the amount of 
air output. In this way, this invention can increase the amount of air blown out from the air 
outlet opening without increasing the motor output power. 
 
 
10‧‧‧Body 11‧‧‧Air intake opening 12‧‧‧Exhaust opening 13‧‧‧Tubular space 14‧‧‧Motor 
15‧‧‧Fan 20‧‧‧Grip 21‧‧‧Top 22‧‧‧Control switch 23‧‧‧Tail end 30‧‧‧power cord 40‧‧‧Conductor 
41‧‧‧Connecting rod 
 



Picture 1 is a three-dimensional view of the appearance of this creation. Picture 2 is the left 
side view of this creation. Figure 3 is a cross-sectional view along line 3-3 in Figure 1. Figure 
4 is a three-dimensional view of the invention from another angle, and the part of the guide 
body inside the main body is indicated by a dotted line. 
 
10‧‧‧Body 11‧‧‧Air intake opening 12‧‧‧Exhaust opening 13‧‧‧Tubular space 14‧‧‧Motor 
15‧‧‧Fan 20‧‧‧Grip 21‧‧‧Top 22‧‧‧Control switch 23‧‧‧Tail end 30‧‧‧power cord 40‧‧‧Conductor 
41‧‧‧Connecting rod 
  



Claims: 
A hair dryer, including: A body with an air inlet opening and an air outlet opening. The body 
has a tubular space connected to the air inlet opening and the air outlet opening. A motor and 
a fan are provided in the tubular space; A handle , with a top end provided on one side of the 
body for the user to hold. The handle is provided with a control switch to control the opening 
and closing of the hair dryer and the size of the wind speed; A power cord is connected to one 
end of the handle The end is used for the user to plug into a power outlet to provide the power 
required by the hair dryer; It is characterized by: A guide body, elongated, located at the air 
outlet opening of the body, one end of the guide body protrudes from The air outlet opening, 
and the size of the largest outer diameter of the guide body is smaller than the size of the air 
outlet opening of the body. 
 
The hair dryer of claim 1, wherein one end of the guide body protrudes from the air outlet 
opening and the length of the guide body protruding out of the air outlet opening is less than 
or equal to 1/2 but greater than or equal to 1/ of the total length of the guide body. 4. 
 
The hair dryer as described in claim 2, wherein the size of the largest outer diameter of the 
guide body is 50% to 90% of the diameter of the air outlet opening. 
 
The hair dryer as described in claim 1, wherein the size of the largest outer diameter of the 
guide body is 50% to 90% of the diameter of the air outlet opening. 
 
The hair dryer as claimed in claim 1, wherein the guide body is in an oblong shape. 
 
The hair dryer of claim 5, wherein the maximum outer diameter of the guide body is located 
at the edge of the air outlet opening. 
 
The hair dryer of claim 6, wherein one end of the guide body protrudes from the air outlet 
opening and the length of the guide body protruding out of the air outlet opening is less than 
or equal to 1/2 but greater than or equal to 1/ of the total length of the guide body. 4. 
 
The hair dryer as described in claim 7, wherein the size of the largest outer diameter of the 
guide body is 50% to 90% of the diameter of the air outlet opening. 
 
The hair dryer as described in claim 6, wherein the size of the largest outer diameter of the 
guide body is 50% to 90% of the diameter of the air outlet opening. 
 
The hair dryer of claim 5, wherein a plurality of connecting rods are provided on the 
peripheral surface of the guide body, one end of the connecting rods is connected to the guide 
body, and the other end is connected to the wall of the tubular space of the body. 
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Hair dryer air guide structure and hair dryer 
 
Technical field 
 
The present disclosure relates to the field of electrical appliances, and in particular to a hair 
dryer air guide structure and a hair dryer. 
 
Background technique 
 
The hair dryer plays a role of drying by generating wind having a specific temperature, and 
includes a main body of the air blower, air inlets and air outlets disposed at both ends of the 
main body of the air blower. The main body of the hair dryer draws air from the air inlet to 
form a wind with a certain temperature and wind speed, and is discharged from the air outlet. 
 
In the prior art, a plane outlet net is usually arranged at the outlet of the hair dryer to guide 
the outlet air, wherein a central connection point of the plane outlet net is gathered at a central 
position of the outlet net. 
 
The inventor found that the existing technology has at least the following technical problems: 
 
When the air outlet is directly discharged from the flat air outlet net, the center connection 
point will cause resistance to the wind, which will affect the wind speed. 
 
Public content 
 
In order to overcome the problems in related technologies, the present disclosure provides a 
hair dryer air guide structure and a hair dryer. The technical solution is as follows: 
 
In a first aspect, a hair dryer air guide structure is provided. The air guide structure includes: 
a support body installed at an air outlet of a main body of a hair dryer; 
 
A tapered conductive fluid is disposed in the middle of the support body, and the outer 
diameter of the tapered conductive fluid gradually increases along the wind direction. 
 
In a possible implementation manner, a plurality of guiding grooves are arranged in the axial 
direction of the outer wall of the conical conducting body. 
 
In a possible implementation, the flow guiding groove is configured as a curved groove. 
 



In a possible implementation, the conical head of the conical conducting body is arranged in a 
spherical structure. 
 
In a possible implementation, the tapered conductive fluid is coincident with the central axis 
of the air outlet. 
 
In a possible implementation manner, the supporting body includes: a ring-shaped support 
and an air guide support disposed inside the annular support; 
 
The annular support is installed at the air outlet; 
 
The tapered guide fluid is mounted in the middle of the wind guide support. 
 
In a possible implementation manner, the wind guide support includes: multiple spiral air 
guide blades; 
 
One end of the spiral air guiding piece is connected with the inner side wall of the annular 
support, and the other end is connected with the side wall of the end of the conical flow 
guiding body. 
 
In a possible implementation, the wind guide support protrudes outside the annular support in 
the wind direction. 
 
In a second aspect, an embodiment of the present disclosure provides a hair dryer, 
characterized in that the hair dryer includes any of the air guide structures mentioned in the 
first aspect. 
 
In a possible implementation manner, the hair dryer includes: a body of a hair dryer; 
 
An outlet net is also arranged at the outlet of the main body of the hair dryer. 
 
The air outlet net and the wind guide structure are arranged in sequence along the wind 
direction. 
 
In a possible implementation manner, the air outlet net includes: an annular support, a mesh 
body disposed inside the annular support; 
 
The mesh body projects out of the annular support in a direction opposite to the direction of 
the wind. 
 
In a possible implementation manner, a tuyere is also provided at the outlet of the main body 
of the hair dryer. 
 
The air outlet net, the air guide structure, and the air nozzle are arranged in sequence along 
the wind direction. 
 
In a possible implementation manner, the hair dryer body includes: a body housing; 
 
a handle housing connected to a side wall of the body housing; 
 



a main control element provided inside the handle housing; 
 
a switch element electrically connected to the main control element disposed on the handle 
housing; 
 
a hair dryer body disposed inside the body housing and electrically connected to the master 
control element; 
 
a power cord electrically connected to the main control element and passing through the rear 
end of the handle housing; 
 
Both ends of the body housing are respectively provided with an air inlet and an air outlet. 
 
The technical solution provided by the embodiment of the present disclosure brings the 
following beneficial effects: 
 
In the embodiment of the present disclosure, an air guide structure is installed at the air outlet 
of the air blower body to reduce the wind resistance, and a support body is provided at the air 
outlet to provide support for the air guide mechanism; a conical flow guiding fluid is 
disposed in the middle of the support body. The outer diameter of the tapered conductive 
fluid will gradually reduce its friction with the wind, and the outflow will gradually diverge 
under the effect of the diversion of the tapered conductive fluid, so as to reduce the external 
diameter along the wind direction. The purpose of the resistance to the wind. 
 
Description of the drawings 
 
In order to more clearly explain the technical solutions in the embodiments of the present 
disclosure, the drawings needed to be used in the description of the embodiments will be 
briefly described below. Obviously, the drawings in the following description are merely 
some embodiments of the present disclosure. For those of ordinary skill in the art, other 
drawings may also be obtained based on these drawings without any creative work. 
 
FIG. 1-1 is a schematic structural diagram of an air-guiding air-guiding structure obtained 
from a first perspective provided by an embodiment of the present disclosure; FIG. 
 
1-2 is a schematic structural diagram of an air-guiding wind-guiding structure obtained from 
a second perspective provided by an embodiment of the present disclosure; 
 
2 is a schematic structural view of a tapered conductive fluid provided by an embodiment of 
the present disclosure; 
 
FIG. 3 is a schematic diagram of a connection relationship between an air outlet net and a 
hair dryer main body provided by an embodiment of the present disclosure; FIG. 
 
4 is a schematic diagram of a connection relationship between an air guide structure, an air 
outlet net, and a hair dryer body according to an embodiment of the present disclosure; 
 
FIG. 5 is an exploded view of a hair dryer provided by an embodiment of the present 
disclosure. 
 



The reference numerals respectively indicate: 
 
1- Wind guide structure, 
 
101- Support body, 1011-ring support, 1012-wind deflector, 
 
102- Cone-shaped fluid guide, 1021 - flow channel, 
 
2- Out of the net, 
 
3- Wind mouth, 
 
4- Into the wind network, 
 
5- body shell, 
 
6- handle housing, 
 
7- hair dryer body, 
 
8-power cable, 
 
9- Internal support, 
 
10-covers, 
 
11- Screws. 
 
detailed description 
 
Unless otherwise defined, all technical terms used in the embodiments of the present 
disclosure have the same meaning as commonly understood by those skilled in the art. To 
make the objectives, technical solutions, and advantages of the present disclosure more 
comprehensible, the embodiments of the present disclosure will be further described in detail 
below with reference to the accompanying drawings. 
 
In a first aspect, an embodiment of the present disclosure provides an air-guiding wind-
guiding structure. As shown in FIGS. 1-1 and 1-2, the air-guiding structure 1 includes: being 
installed at an air outlet of a hair dryer body. The support body 101 is a tapered conductive 
fluid 102 disposed in the middle of the support body 101. The outer diameter of the tapered 
conductive fluid 102 gradually increases along the wind direction. 
 
The embodiment of the present disclosure installs a wind guide structure at the air outlet of 
the main body of the air blower to reduce the wind resistance. Specifically, the air guide 
mechanism is provided at the air outlet to provide support for the air guide mechanism; and it 
is set in the middle of the support body 101 . Conical guide fluid 102, and its outer diameter 
gradually increases in the direction of the wind, the above structure of the tapered guide fluid 
102 will significantly reduce the friction between it and the wind, and the outflow of air in the 
tapered guide fluid 102 The diversion effect gradually diverges to achieve the purpose of 
reducing the resistance to the wind. 



 
In addition, the conical guide fluid 102 also functions as a central connection point, but by the 
above-described definition of its structure, the conical guide fluid 102 contributes to reducing 
the resistance to the outflow compared to the planar central connection point, while Also 
reached the purpose of uniform air diversion. 
 
It can be understood that the “wind direction” described in the embodiments of the present 
disclosure refers to the direction in which the wind flows from the air inlet to the air outlet. 
The outer diameter of the tapered guide fluid 102 gradually increases along the wind 
direction. It can also be understood that the outer diameter of the end facing the air inlet (ie, 
the conical top) is the smallest outer diameter and the end facing the air outlet (ie, the cone). 
The outer diameter of the bottom) is the largest outer diameter. 
 
In order to improve the guiding effect of the conical conducting body 102 and further reduce 
the wind resistance, as shown in FIG. 2, the disclosed embodiment has multiple guiding 
channels in the axial direction on the outer wall of the conical conducting body 102. Slot 
1021. That is, each channel 1021 extends on the outer wall of the tapered conductive fluid 
102 from its end facing the air inlet to its end facing the air outlet, and at the same time, the 
plurality of flow channels 1021 follow the circumferential direction of the tapered conductive 
fluid 102. Evenly distributed. 
 
Further, the diversion groove 1021 is configured as a curved groove to expand the area of the 
diversion groove 1021 so as to achieve the purpose of optimizing the drag reduction effect. 
 
For each guiding slot 1021, the bending direction thereof is the same as the direction of 
rotation of the fan inside the body 7 so that the wind passes through the guiding slot 1021 
along its original swirling direction, which is advantageous for further reducing the wind 
resistance. 
 
In the embodiment of the present disclosure, the cone top of the cone-shaped guiding fluid 
102 is configured as a sphere structure, because the outflow firstly comes into contact with 
the cone top of the cone-shaped guiding fluid 102 , and by setting the cone top as a sphere 
structure, it is favorable for out winds. Uniform distribution to increase the uniformity of its 
flow. 
 
In order to make the outflow evenly distributed through the apex of the cone-shaped guiding 
fluid 102, it can directly flow through the guiding groove 1021 on the outer wall thereof, and 
the spherical structure on the apex of the cone can be a hemisphere. It can be understood that 
the spherical surface of the hemisphere is facing the air inlet. 
 
In order to uniformly conduct the outflow, in the embodiment of the present disclosure, the 
tapered guide fluid 102 coincides with the central axis of the air outlet. 
 
In consideration of the purpose of making the hair dryer lightweight, the embodiment of the 
present disclosure may provide the tapered conductive fluid 102 with a hollow structure with 
its cavity facing the air outlet. Further, the material of the tapered guide fluid 102 may be a 
high-strength, light-weight material such as polyvinyl chloride, polyethylene, polypropylene, 
polystyrene, modified polystyrene plastic, or the like. 
 



The structure of the tapered guide fluid 102 has been described above. An example of the 
structure of the support 101 for supporting the tapered guide fluid 102 will be described 
below. 
 
As shown in FIGS. 1-1 and 1-2, the support body 101 includes an annular support 1011 and a 
wind guide support 1012 provided inside the annular support 1011. Wherein, the annular 
support 1011 is installed at the air outlet; the conical flow guider 102 is installed at the 
middle of the air guide support 1012. 
 
Considering that the air outlet of the hair dryer is designed as a ring structure, the 
embodiment of the present disclosure uses the ring support 1011 to mount the support body 
101 at the air outlet. It can be understood that the annular support 1011 is adapted to the 
structure of the air outlet. 
 
In order to ensure that the air is smoothly discharged after passing through the conical shaped 
fluid guide 102, the air guide support 1012 is provided inside the annular support 1011 to 
ensure the outflow of the air. At the same time, the tapered guide fluid 102 is provided with 
stable support by mounting the tapered guide fluid 102 on the wind guide support 1012 . 
 
In order to facilitate the maintenance and cleaning of the inside of the hair dryer, the ring 
support 1011 is detachably installed at the outlet of the hair dryer. For example, the 
installation may be performed by screwing, snapping, fastening, or the like. 
 
Exemplarily, when a threaded connection is adopted, an internal thread may be provided on 
the inner wall of the air outlet, and an outer thread matched with the outer wall of the annular 
support 1011 may be provided so that the annular support 1011 is set inside the air outlet. 
can. 
 
For example, when the card connection method is adopted, the first snap-in block and the 
second snap-in block that are adapted to be snap-fitted may be disposed on the air outlet and 
the ring-shaped support 1011 . For example, the first clamping block may be configured as a 
card slot, and the second clamping block may be configured as an elastic card body. When 
the elastic card body is subjected to radial pressure, the elastic card body can be contracted to 
fit into the insertion slot and is inserted into the slot. Release to ensure a stable clamping of 
both. For example, the first latching block may be disposed on the inner wall of the air outlet. 
Correspondingly, the second latching block may be disposed on the outer wall of the annular 
support 1011 . 
 
For example, when the fastening method is adopted, the male buckle and the female buckle 
that are adapted to be buckled may be disposed on the air outlet and the annular support 1011 
. For example, a male buckle may be provided on the end surface of the air outlet, and a 
female buckle may be provided on the end surface of the annular support 1011. 
 
Considering that the wind guide support 1012 needs to provide support for the tapered 
conductive fluid 102 on the one hand, on the one hand, it is required to provide a good flow 
guiding function, and wind resistance cannot be increased. In the embodiment of the present 
disclosure, the wind guide support 1012 includes multiple spiral guides. The wind piece, 
wherein one end of the spiral air guide piece is connected with the inner side wall of the 
annular support 1011, and the other end is connected with the end side wall of the tapered 
conductive fluid 102. 



 
It can be understood that the helix direction of the spiral wind deflectors is the same as that of 
the fan inside the hair dryer body 7 . 
 
For a plurality of spiral air deflector, one end is collected on the side wall of the end of the 
tapered conductive fluid 102, and the other end is distributed on the inner side wall of the 
annular support 1011, so that between adjacent two spiral air guides The gradual increase of 
the spacing will help to improve the dispersion of the wind, while meeting the need to reduce 
the wind resistance, while improving the effect of diversion. 
 
Further, the wind guide support 1012 protrudes outside the annular support 1011 along the 
wind direction, that is, one end of the wind guide support 1012 connected with the tapered 
conductive fluid 102 is located outside the annular support 1011, and its end connected to the 
annular support 1011 is Located inside the ring-shaped support 1011 is so arranged that the 
outflow can be promptly guided to the outside and the resistance to the outflow can be further 
reduced. 
 
The conical conducting body 102 may be connected to the middle portion of the supporting 
body 101 (ie, the middle portion of the air guiding support 1012) by welding, plugging, 
snapping, or the like. In consideration of the fact that the strength of the air guiding structure 
1 can be increased, the conical conducting fluid can be made. 102 is integrally formed with 
the support body 101. 
 
In a second aspect, embodiments of the present disclosure also provide a hair dryer including 
any of the air guide structures 1 mentioned in the first aspect. 
 
The hair dryer provided by the embodiment of the present disclosure is based on the adoption 
of the air guide structure 1 described above, and can effectively reduce the wind resistance at 
the air outlet, which is not only beneficial for obtaining better experience effect, but also 
conducive to reducing the power consumption of the hair dryer. 
 
Exemplarily, as shown in FIG. 3, the hair dryer includes: a main body of the air blower; 
wherein an air outlet net 2 is also arranged at the outlet of the main body of the air blower; as 
shown in FIG. 4, the air outlet net 2 and the air guide Structure 1 is set in order along the 
wind direction. 
 
It can be understood that the air outlet net 2 and the air guide structure 1 can be sequentially 
disposed along the wind direction, which can be understood as that the two are sequentially 
disposed from the inside to the outside, and the air outlet net 2 is disposed to perform the 
external impurities and the interior of the hair dryer body 7 . Segregation, at the same time, 
can also divert the outflow. 
 
As an example, the air outlet screen 2 includes an annular support, a mesh body disposed 
inside the annular support. Wherein, the mesh body projects out of the annular support in a 
direction opposite to the wind direction. By arranging the structure of the air outlet net 2 in 
this way, it cooperates with the air guide structure 1 , which facilitates obtaining a greater 
space for air tolerance between the two and facilitates the improvement of the drag reduction 
effect of the air guide structure 1 . 
 



In order to reduce the wind resistance of the air outlet net 2 , an annular center connection 
point can be provided in the center of the net-shaped body of the air outlet net 2 . 
 
In order to make the wind blown out by the hair dryer blow out in a specific direction, in the 
embodiment of the present disclosure, as shown in FIG. 5, the air outlet 3 is also provided at 
the outlet of the main body of the hair dryer. Among them, the air outlet net 2, the air guide 
structure 1, and the air nozzle 3 are set in order along the wind direction. 
 
For the structure of the tuyere 3, it may include a connecting body and a nozzle body 
sequentially connected, wherein the connecting body is installed at the air outlet, and the 
nozzle body may be set to a specific shape to obtain a specific wind direction, and the 
connecting body The inner cavity structure is configured so that the air can be smoothly 
guided to the mouthpiece. For example, the mouthpiece may be provided in a flat cavity 
shape. 
 
Further, as shown in FIG. 5, an air inlet net 4 is also arranged at the air inlet of the main body 
of the air blower, and the air inlet net 4 is arranged to isolate the external impurities from the 
interior of the main body 7 of the hair dryer. Can achieve the role of diversion of the 
incoming wind. Among them, the air inlet net 4 includes an annular support and a mesh body 
disposed inside the annular support. Wherein, the mesh body projects out of the annular 
support in a direction opposite to the wind direction. 
 
For the hair dryer, the main body of the hair dryer is common in the field. The following 
provides an example of the structure of the main body of the hair dryer: 
 
As shown in Figure 5, the main body of the hair dryer includes: a body housing 5; 
 
Handle housing 6 is connected to the side wall of the body housing 5; 
 
The main control element provided inside the handle housing 6; 
 
a switch element electrically connected to the main control element provided on the handle 
housing 6; 
 
Provided in the body housing 5, and electrically connected with the main control element of 
the hair dryer body 7; 
 
Electrically connected with the main control element, and from the back of the handle 
housing 6 through the power cord 8; 
 
Both ends of the body casing 5 are respectively provided with an air inlet and an air outlet. 
 
In application, the hair dryer is powered by plugging the power cord 8 into an external power 
source. By operating the switch element, the main control element controls the hair dryer 
body 7 to perform a blow operation. 
 
As can be appreciated, the hair dryer body 7 includes a housing, a fan element, and an 
electrical heating element. The fan element includes a motor disposed inside the housing and 
electrically connected to the main control element, and a fan blade disposed outside the 
housing and connected to the output shaft of the motor. Under the control of the main control 



element, the output shaft of the motor rotates, thereby driving the fan blade to rotate, so that 
air is taken in from the air inlet on the body casing 5, and the air is blown out from the air 
outlet on the body casing 5. 
 
The electric heating element includes an electric heating wire disposed inside the housing of 
the hair drier body 7 and electrically connected with the main control element. Under the 
control of the main control element, the electric heating wire is heated so that the cold wind 
thus passed becomes hot air and is blown out from the air outlet. 
 
For the above-mentioned main control element, it may be designed in the form of a printed 
circuit board and may be fixed inside the handle housing 6 by screws, while the main control 
element is opposite to the switch element provided on the handle housing 6 . 
 
The main control element is electrically connected with the motor of the hair drier body 7 and 
the electric heating wire to perform job control on both. It can be understood that the main 
control element can be electrically connected with the motor and the electric heating wire 
through the cable. The cable is led out from the front end of the handle housing 6 until it 
projects into the housing of the hair drier body 7 . 
 
The main control element and the switch element are electrically connected, and the two can 
be electrically connected by means of electrical contacts. 
 
The switch element may include: a switch button, and further may further include: a 
temperature adjustment button or a push button, and a speed control button or a push button. 
Among them, by pressing the switch button, the contact on it is brought into contact with the 
contact on the main control element, so that the main control element controls the on/off of 
the motor and/or the electric heating wire. 
 
By pushing or pushing the thermostat button or push button, the electronic contact on it is in 
contact with the electronic contact on the master control element, so that the master control 
element controls the temperature of the electric heating wire, thereby realizing the adjustment 
of the temperature of the air. . 
 
By pressing or pushing the speed control button or pushing button, the electronic contact on it 
is in contact with the electronic contact on the main control element, so that the main control 
element controls the rotation speed of the motor, thereby realizing the adjustment of the wind 
speed. 
 
Further, a display screen element for displaying the wind speed and the wind temperature 
may also be provided on the handle housing 6 , which is also electrically connected with the 
main control element so as to adaptively display the corresponding wind speed level when 
adjusting the wind speed and the wind temperature. Wind temperature rating. 
 
For the body housing 5 and the handle housing 6, in the embodiment of the present 
disclosure, as shown in FIG. 5, the body housing 5 may be integrally formed and prepared, 
and the handle housing 6 may also be integrally formed and prepared. The hair dryer may 
also include an inner support 9 . Wherein, the body housing 5 is used for accommodating the 
hair drier body 7, and a working hole is arranged on the side wall of the body housing 5; the 
front end of the inner support 9 is used for detachable connection with the outer wall of the 
hair drier body 7 exposed in the working hole. The handle shell 6 is sleeved on the outside of 



the inner support member 9, and the front end of the handle shell 6 is snapped with the 
working hole. 
 
When assembling the hair dryer, the hair drier body 7 can be placed inside the body housing 
5, and then the front end of the inner support 9 is used to connect with the hair drier body 7 
exposed in the working hole, and the main control element and the power supply are 
connected. The wire 8 is mounted on the inner support member 9. Then, the handle housing 6 
is sheathed outside the inner support member 9, and the power cord 8 is led out from the rear 
end of the handle housing 6. Then, the front end of the handle housing 6 and the body 
housing 5 are made. The work hole in the side wall is snapped and the assembly of the hair 
dryer can be realized. 
 
To sum up, the hair dryer provided by the embodiment of the present disclosure has an 
integrally formed body shell 5 and an integrally formed handle shell 6 , and the handle shell 6 
is clamped to the working hole opened on the body shell 5 so that its outer surface is free. 
Any connector, such as a screw 11 exposed, can increase the feel and overall aesthetic 
appearance of the hair drier housing. At the same time, the inner support member 9 is 
provided so that it can not only connect with the hair dryer body 7 inside the body housing 5, 
but also can install a main control element to fix the internal components of the hair dryer. By 
arranging the handle housing 6 on the outside of the inner support member 9 , the above-
mentioned internal components, particularly the main control member, are sealed and 
protected. It can be seen that the hair dryer provided by the embodiments of the present 
disclosure not only facilitates the assembly of the hair dryer, but also that the handle housing 
6 and the body housing 5 are integrally molded, which is beneficial to improving the touch 
and aesthetic appearance of the hair dryer housing. 
 
Here, the rear end of the handle housing 6 and the rear end of the inner support 9 are 
connected by a detachable fastener. In addition, the hair dryer further includes a cover plate 
10 mounted on the rear end of the handle housing 6 . 
 
By using a detachable fastener, the connection between the rear end of the handle housing 6 
and the rear end of the inner support 9 can be achieved, and when the disassembly is 
required, the fastener can be detached. Based on the presence of the fastener, in order to 
improve the aesthetic appearance of the hair drier housing, the hair drier also includes a cover 
plate 10 to cover the rear end of the handle housing 6 so as to seal the fastener therein and 
prevent its exposure. . It can be understood that the cover plate 10 is also provided with a 
cable through hole for passing the power cable 8 therethrough. 
 
For a fastener, it may be a screw, a fastening pin, etc., which may be, for example, a screw 11 
(also understood as a screw). At this time, at least one connecting block may be provided on 
the inner wall of the rear end of the handle housing 6 while the screw 11 is provided on the 
connecting block. Correspondingly, a corresponding connecting block is provided on the rear 
end of the inner support member 9, an inner threaded hole adapted to the screw 11 is 
provided on the connecting block, or the rear end of the inner support member 9 is matched 
with the screw 11. With an internally threaded hole, the screw 11 can be screwed through the 
screw 11 on the rear end of the handle housing 6 and the inner threaded hole on the rear end 
of the inner support 9 . 
 
For the inner support member 9 , considering that it needs to be properly disposed inside the 
handle housing 6 and needs to be connected with the hair dryer body 7 stably, in the disclosed 



embodiment, the inner support member 9 includes: the inner support member 9 The body and 
the connecting body provided at the front end of the body of the inner support 9 . Among 
them, the connecting body is used to detachably connect with the housing of the hair drier 
body 7 . 
 
By arranging the connecting body, it is adapted to be coupled with the housing of the hair 
drier body 7 exposed in the working hole. As an example, the detachable connection may be 
implemented by a detachable fastener. For example, the fastener may be a screw 11. At this 
time, corresponding internal threads are provided on the buckling body and the hair drier 
body 7. The holes can be detachably connected to each other by screwing the screws 11 to the 
internally threaded holes. 
 
The foregoing descriptions are merely illustrative embodiments of the present disclosure and 
are not intended to limit the protection scope of the present disclosure. Any modifications, 
equivalent replacements, and improvements made within the spirit and principle of the 
present disclosure shall be included in the present disclosure. Within the scope of protection 
disclosed. 
  



Claims: 
1.A hair dryer wind guide structure, characterized in that the wind guide structure comprises: 
a support body (101) installed at the outlet of the main body of the air blower; 
A tapered conductive fluid (102) is disposed in the middle of the support (101), and the outer 
diameter of the tapered conductive fluid (102) gradually increases along the wind direction. 
 
2.The hair dryer air guide structure according to claim 1, wherein a plurality of guide grooves 
(1021) are provided on an outer wall of the tapered guide fluid (102) in an axial direction. 
 
3.The hair dryer wind guide structure according to claim 2, wherein the guide groove (1021) 
is a curved groove. 
 
4.The hair dryer wind guide structure according to claim 1, characterized in that the cone top 
of the tapered conductive fluid (102) is arranged in a spherical structure. 
 
5.The hair dryer wind guide structure according to claim 1, characterized in that the tapered 
conductive fluid (102) coincides with the central axis of the air outlet. 
 
6.The hair dryer air guide structure according to any one of claims 1 to 5, wherein the support 
body (101) comprises: an annular support (1011) disposed inside the annular support (1011) 
Guide wind support (1012); 
The annular support (1011) is installed at the air outlet; 
The cone-shaped fluid guide (102) is mounted in the middle of the wind guide support 
(1012). 
 
7.The hair dryer wind guide structure according to claim 6, wherein the wind guide support 
(1012) comprises: a plurality of spiral air guide fins; 
One end of the spiral air deflector is connected with the inner side wall of the annular support 
(1011), and the other end is connected with the end side wall of the tapered conductive fluid 
(102). 
 
8.The hair dryer wind guide structure according to claim 7, characterized in that the wind 
guide (1012) protrudes outside the ring support (1011) in the wind direction. 
 
9.A hair dryer is characterized in that the hair dryer comprises the wind guide structure (1) 
according to any one of claims 1-8. 
 
10.The hair dryer according to claim 9, wherein the hair dryer comprises: a body of a hair 
dryer; 
The air outlet of the body of the hair dryer is also provided with a wind outlet net (2); 
The air outlet net (2) and the air guide structure (1) are disposed in the wind direction in 
sequence. 
 
11.The hair dryer according to claim 10, wherein the air outlet net (2) comprises: an annular 
support, a mesh body disposed inside the annular support; 
The mesh body projects out of the annular support in a direction opposite to the direction of 
the wind. 
 
12.The hair dryer according to claim 10, wherein a wind nozzle (3) is further disposed at the 
air outlet of the hair dryer body. 



 
The air outlet net (2), the wind guide structure (1) and the air nozzle (3) are arranged in the 
wind direction in sequence. 
 
13.The hair dryer according to any one of claims 9 to 12, wherein the hair dryer body 
comprises: a body housing (5); 
a handle housing (6) connected to the side wall of the body housing (5); 
a master control element provided inside the handle housing (6); 
a switch element electrically connected to the main control element provided on the handle 
housing (6); 
a hair dryer body (7) disposed inside the body housing (5) and electrically connected to the 
main control element; 
a power cable (8) electrically connected to the main control element and passing through the 
rear end of the handle casing (6); 
Both ends of the body housing (5) are respectively provided with an air inlet and an air outlet. 
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Description

FIELD OF THE INVENTION

[0001] The invention relates to hair dryers.

BACKGROUND TO THE INVENTION

[0002] A typical hand-held hair dryer (see
WO2008/064075) comprises a hand-held housing with
an air inlet, an air outlet, and a motor in between to draw
air in from the air inlet and drive air out from the air outlet.
A heating element is located in the air flow between the
air inlet and the air outlet, typically after the motor in the
air flow.
[0003] In some prior art hair dryers, a motor is coupled
to a radial impeller to draw air in axially and generate a
high air pressure by thrusting the air outwards. The fact
that the air is confined by the housing means it is then
forced through the hair dryer air outlet. The high pressure
achieved by such a technique can be useful in forcing
apart strands of hair. However, one downside is that a
turbulent air stream can be produced meaning that al-
though a hair pressure air flow is achieved, there is little
control over the air flow. This invention addresses such
issues and considers techniques for improving the flow
of air within hand-held hair dryers.
[0004] Safety is also an important aspect in the design
of such appliances - the presence of a heater element
can be potentially dangerous if left to heat without appro-
priate dispersement of the heated air - there is a risk that
it may overheat parts of the hair dryer or heater element.
The invention further considers such issues.
[0005] Measures to reduce the weight of hair dryers
are also considered. This can be particularly beneficial
to professional hairdressers, and those at home, to avoid
a user becoming tired of holding the hair dryer over ex-
tended periods of time.

SUMMARY OF THE INVENTION

[0006] The above mentioned safety aspect is solved
by providing a hair dryer according to claim 1.
[0007] Aspects and preferred features are set out in
the accompanying claims.
[0008] According to one embodiment of the invention
there is provided a hair dryer comprising
a housing having an air inlet and an air outlet,
an air flow assembly for creating an air flow from the air
inlet and to the air outlet such that the air flow is generally
axial within the housing;
a heating element located in said air flow between the
air inlet and to the air outlet; and
a laminar element located between the heating element
and the air outlet, the laminar element being arranged to
compensate for any disturbance introduced into the axial
air flow by the heating element
whereby air flow from the air outlet is generally laminar.

[0009] A laminar flow occurs when a fluid, in this case
air, flows in parallel layers with no disruption between the
layers. As explained in more detail below, the arrange-
ment of the components of the hair dryer allows a heated
and laminar air flow to be produced and retained at a
distance from the hair dryer. This means that the high
pressure air output of conventional hair dryers is not
needed (in conventional hair dryers the output air flow
will disperse). The ability to focus the hot air stream
means that the hot air is imparted into hair efficiently and
leads to rapid hair dryer whilst also provided styling ca-
pabilities.
[0010] The air flow assembly may comprise a ducted
axial impeller to provide an increased volumetric flow rate
which leads to an improved uniform air flow compared
to conventional radial impellers used on existing hair dry-
ers. An axial impeller benefits the generation of a laminar
air flow output by generating a generally uniform axial
air. This uniform air flow is then driven through a laminar
element positioned between the heating element and
outlet to produce a laminar / streamline air flow without
any cross currents or turbulence. This is particularly use-
ful to aid in styling as a controllable, narrow stream of hot
air is produced that allows a stylist to accurately position
the generated air stream to improve hair styling.
[0011] The air flow assembly comprises an axial im-
peller driven by a motor. These components may be sep-
arate or may form an integrated fan and motor assembly.
The integrated fan and motor assembly may comprise a
motor concentrically mounted around a drive shaft and
an axial impeller having a plurality of blades which extend
radially around the motor and which are connected to the
drive shaft to drive the blades. The motor may be a DC
brushless motor.
[0012] In embodiments the integrated fan and motor
assembly may further comprise a fan and a motor con-
centrically mounted about an axis of rotation of the fan,
wherein the fan comprises an axial impeller having a plu-
rality of blades which extend radially around the motor.
The motor may further comprise a yoke and magnet cou-
pled to the yoke. The magnet interacts with the stator
assembly and rotates when driven by an electric current.
The magnet is coupled to the yoke and the blades cou-
pled (in some embodiments mounted directly) to the
yoke. This removes the need for any further coupling
from a drive shaft to a separate fan.
[0013] Thus according to another embodiment of the
invention, there is provided a hair dryer comprising

a housing having an air inlet and an air outlet,
an air flow assembly for creating an air flow from the
air inlet and to the air outlet such that the air flow is
generally axial within the housing;
a heating element located in said air flow between
the air inlet and to the air outlet; wherein
said air flow assembly is an integrated fan and motor
assembly comprising a motor concentrically mount-
ed around a drive shaft and an axial impeller having
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a plurality of blades which extend radially around the
motor and which are connected to the drive shaft to
drive the blades.

[0014] Such an integrated fan and motor assembly can
be manufactured as a separate unit then easily inserted
into the hair dryer housing. Said integrated fan and motor
assembly may be housed within a ducting and at least a
portion of the ducting may be cylindrical. The fact that
the fan assembly has its own ducting means that the hair
dryer housing may be formed into one or more different
shapes without affecting the air flow through the heater
air channel/outlet. A plurality of strakes may extend from
an inner surface of the ducting whereby circular air cur-
rents within the housing of the hairdryer are reduced.
Thus, the ducting can also contribute to ensure a laminar
flow.
[0015] The laminar element may comprise array of
elongate tubes.
[0016] According to another embodiment of the inven-
tion there is provided a laminar element comprising an
array of elongate tubes for insertion in an outlet of a hair
dryer housing to produce a laminar air flow.
[0017] The array of tubes is positioned between the
heating element and outlet to produce a laminar / stream-
line air flow without any cross currents or turbulence. This
is particularly useful to aid in styling as a controllable,
narrow stream of hot air is produced that allows a stylist
to accurately position the generated air stream to improve
hair styling.
[0018] At least a subset of said channels may have a
matching cross-section in order uniformly form a laminar
flow air stream. At least a subset of said channels may
have a hexagonal cross section. In variants, at least a
subset may have a square cross section or a circular
cross section.
[0019] The array of tubes may be formed from silicone
rubber, metal or plastic. Forming from silicone rubber
may be particularly beneficial due to the poor thermal
conductivity of silicone rubber meaning. This means the
array of silicone rubber tubes heat up significantly less
that metal and so reduces the risk of a user burning their
head/hair. These tubes may have a length in the range
of approximately 0.5cm to 2cm.
[0020] The array of tubes may be formed into a struc-
ture that appears like a mesh or grille when viewed face
on. This structure may also be removable and/or inter-
changeable which may be desirable should a user re-
quire a more dispersed air flow.
[0021] The hair dryer may further comprise a nozzle
having an inlet which matches the outlet of the hairdryer
housing and an outlet having a generally rectangular
cross-section. The nozzle may be shaped so that the
cross-section of the nozzle changes gradually from the
nozzle inlet to the nozzle outlet whereby disturbance to
the air flow within the nozzle is minimised. The outlet is
a generally planar / more flattened outlet providing an
"airbrush", i.e. a generally flat air stream. The inlet has a

cross-sectional area generally corresponding to the
cross-sectional area of, what may be for example, a gen-
erally circular region of the hair dryer before the nozzle
region. The outlet may have a cross-section which is gen-
erally of a similar area to that of the inlet but in practice
the inlet is likely to be larger. As explained above, an
axial impeller is used and thus reducing the air flow
through the nozzle does not have an adverse effect on
performance becase of the low pressure of the air flow
generated.
[0022] The outlet of the hair dryer housing may com-
prise a hot air outlet and a cool air outlet and the hair
dryer housing may comprise a hot air channel through
which air is drawn from the inlet past the heater to the
hot air outlet and a cool air channel through which air is
drawn from the inlet to the cool air outlet without passing
the heater. Tthe cool air channel may be in the form of
an outer duct which circumscribes the hot air channel
[0023] The cooler channel of air may have a plurality
of strakes positioned at the exit of the air outlet and ex-
tending into the second air flow channel. These strakes
control the cool air stream, minimise dispersement, may
help to provide a laminar air flow and enable the cool air
stream (when arranged such that the second air flow
channel circumscribes the first air channel) to form a
shroud around the heated air to further assist retaining
a laminar air flow.
[0024] The second air channel may also extend for-
ward of the first air channel which may be particularly
useful for preventing the hair dryer outlet burning any-
thing that it touches.
[0025] The outlets may preferably be arranged such
that one circumscribes the other. The outlets may be ar-
ranged to emit the air streams such that the air streams
emitted are generally concentric (i.e. emitted in the same
direction) which minimises any mixing of the air streams.
This minimises any interference between the hot and cool
air streams and thus minimises turbulence and mixing
between the hot and cool air. The effect of this is to emit
a laminar air flow from at least the hot air outlet.
[0026] The first air flow channel provides heated air,
the second a cool air channel, which, in some embodi-
ments may circumscribe the hot (first) air flow channel.
Where a nozzle is used, the first air flow channel and
second air flow channel are extended into the nozzle.
The nozzle may be arranged with the cool (second) outlet
extending forward of the first (hot) air outlet which means
that that the nozzle attachment can be placed very close
to, or on the head of a person without burning their head
whilst retaining a hot air stream that has been retained
as a laminar air stream with minimal interaction with the
cooler air. The second cool outlet may extend forward of
the hot air outlet by 2mm or more.
[0027] A laminar air flow is emitted from the hot air
outlet (of both the hair dryer housing and/or the nozzle).
The cooler air channel (of both the hair dryer housing
and/or the nozzle) may, in some embodiments also be
laminar. The fact that the cool air outlet is generally par-
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allel to the heater air outlet means that the air streams
are emitted in the same direction minimising disperse-
ment of the heater air flow. The second outlet forms an
annular-like stream of air shrouding the heated air pro-
duced from the first air outlet, assisting the heater air
stream to retain a laminar flow. This contrasts with many
existing hair dryers which mix the two air streams in the
nozzle.
[0028] The first and second outlets may be arranged
such that one circumscribes the other to generate sub-
stantially separate air streams, both focussed in the same
direction to minimise any intermixing.
[0029] The second outlet may comprise a plurality of
strakes extending into said air flow, said strakes being
arranged to direct the flow of air out of said second outlet
in order to provide a generally planer cool air flow to
shroud the heated air from the first outlet.
[0030] The fan assembly may further comprise a motor
controller mounted within the motor assembly configured
to control said axial impeller. This controlling may include
controlling the speed of the fan and include one or more
levels of variable speed, such as off, full power, medium
power, and one or more other intermediate levels. The
DC motor used may be a brushless DC motor which is
capable of delivering a high performance for its size. The
brushless DC motor may be used to provide high power
without increasing the size of the housing.
[0031] Such a controller may be mounted co-axially
with said impeller in said motor assembly and may even
be mounted directly onto the motor, avoiding the need
to place the controller anywhere else in the housing. It
also means that the fan assembly unit can be manufac-
tured and tested separately to the remaining components
of the hair dryer.
[0032] In embodiments the heater will be powered by
an AC power source and the DC motor will accordingly
require a DC power source, thus the hair dryer may fur-
ther comprise a power adapter comprising an AC to DC
converter for driving at least the DC motor. Such a power
adapter may be external to the hand-held housing to
avoid housing the power adapter (which may include a
switched mode power supply) in the portion of the hair
dryer held by a user. Both AC and DC power may then
be delivered to the hand-held housing portion of the hair
dryer by a power cord.
[0033] To reduce weight of the power cord extending
from the power adapter to the hair dyer housing, the pow-
er adapter may be configured to deliver both an AC sup-
ply and a DC supply to the hand-held housing by com-
bining one or more signal rails of each of the AC and DC
supply. This means that, rather than a four core cable
being used (live and neutral for the AC, and positive and
negative (or 0V) rail for the DC) one of these rails may
be shared allowing a conventional three core cable to be
used.
[0034] A neutral signal rail of the AC supply may be
coupled to one of the DC signal rails - in particular the V-
/ 0V rail to provide a shared neutral power rail and allow

a three core cable to be used.
[0035] The hair dryer, (preferably the power supply)
may further comprise a controller configured to sense
activation of said DC motor such that responsive to de-
tecting activation the hair dryer is configured to power
the heating element. In other words, the controller may
prevent AC power being supplied to the heater until a DC
current is detected / sensed as being delivered to rotate
the fan and thus prevent the hair dryer housing overheat-
ing.
[0036] As a safety measure, the hair dryer may only
allow mains AC voltage to be passed to the dryer only if
the fan motor is turning. This ensures that air is been
blown at force past the heater element before power is
supplied to the heater. Without the fan on, the heater may
get too hot and become a safety hazard. The power sup-
ply senses if the fan motor is on by sensing a current
being drawn from the DC (for example +12V DC) line.
[0037] By sensing the motor current, electronics within
the power supply then turn on a mechanical relay. The
inclusion of a relay-switched live connection provides an
important safety improvement over traditional dryers.
[0038] In order to improve air flow the fan assembly
may further comprise a nose cone mounted co-axially
with said impeller in the fan assembly which helps to
guide air towards the fan axis and retain the uniform air
flow.
[0039] According to another embodiment of the inven-
tion there is provided a hair dryer having a hand-held
housing comprising: an air inlet and an air outlet; a motor
assembly between said air inlet and said air outlet to draw
air in from said air inlet and drive air out from said air
outlet, wherein said motor assembly comprises a DC
powered motor; a heating element located in said air flow
between said air inlet and said air outlet; and a power
controller configured to activate said heating element re-
sponsive to sensing activation of said DC powered motor.
[0040] Conventionally, hair dryers include a thermal
cutout (such as a bimetallic thermal cutout) to disable
power in the event of the hair dryer overheating. Such
overheating may be caused by a failure of the motor/fan
circuit for example meaning that the heating element is
heating up static air rather than air flowing over it.
[0041] With the inclusion of both DC and AC powered
components, the present invention provides features for
further improving safety measures by sensing the motor
current. The controller/power supply unit may then acti-
vate the heater (and any other AC powered components)
in response to sensing the delivery of dc current to the
dc fan/motor. The heater may then be powered by acti-
vating a relay for example to enable a switched live con-
nection.
[0042] This relay-switched live connection provides an
important safety improvement over traditional dryers as
it prevents the heater being turned on without any air flow
being produced.
[0043] Such sensing may comprise using a current
sensor (for example a current sense resistor) to sense
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activation of the DC powered motor. Delivery of AC power
may then comprise using a relay positioned between a
power source and the powered heating element which
is activated by the controller in response to sensing de-
livery of a current to the DC motor. A particular advantage
of this is that the DC sensing and AC relay can be imple-
mented in a power supply external to the hair dryer, close
to where power conversion (AC to DC) is taking place.
This means that power can be completely removed from
the hair dryer hand-held housing further increasing safe-
ty.
[0044] In another variant an optical sensor may be po-
sitioned in the hand-held housing used to detect rotation
of the fan. When no (or insufficient) rotation is occurring,
the controller may then prevent activation of the ac relay.
[0045] The relay may be activated by a transistor
switch coupled to the relay. A protection diode may be
connected across the relay to protect the transistor from
any current spike generated as the relay is turned off.
[0046] According to another embodiment of the inven-
tion there is provided a hair dryer nozzle comprising

a nozzle housing having a first and second nozzle
inlet and a first and second nozzle outlet,
a first air flow channel between said first air inlet and
said first air outlet and
a second air flow channel between said second air
inlet and said second air outlet;
wherein said second air outlet at least substantially
circumscribes said first air outlet,
wherein said first air inlet is substantially circular and
said first air outlet is substantially rectangular.

[0047] Strakes may be provided in the second outlet
circumscribing the first outlet to control the air flow exiting
the nozzle. When coupled to a hair dryer the first outlet
may typically received a heated air stream and the outer
circumscribing second air channel typically receives a
cool are stream (from air not directly passing over a heat-
er element). These strakes may assist in controlling the
air flow such that the cool air stream is emitted in the
same direction as the heated air stream emitted from the
first air outlet, thus minimising introduction of turbulence.
This can be particularly useful for shrouding any airflow
produces from the inner first air stream and assists in
preventing any separation / dispersement of this inner
air stream.
[0048] The cross-sectional area of the inlets relative to
the outlets may be preserved. By preserving the cross-
sectional area, any change to the characteristic of the air
flow (in particular through the interior first air flow channel)
may be minimised and thus any laminar flow effect in the
air stream received at the inlets is retained. The shape
change may be gradual and provided by interior curved
walls in order to minimise any turbulence to air flowing
through one or both of the channels.
[0049] According to another embodiment of the inven-
tion there is provided a hair dryer comprising the nozzle

according to the embodiment as described immediately
hereinbefore of the invention. Such a nozzle may be de-
tachable from the hair dryer or permanently fixed. The
nozzle may even form part of the hair dryer housing.
[0050] We also describe a hair styling appliance having
a hand-held housing comprising hair styling means,
wherein said hair styling appliance comprises a power
adapter external to said hand-held housing configured
to generate a DC power supply from an AC input and
configured to deliver both an AC power supply and said
DC power supply to said hand-held housing, and wherein
said power adapter is configured to deliver said AC sup-
ply and said DC supply by combining one or more signal
rails of each of said AC and DC supply.
[0051] The number of power signal lines is reduced
four to three by sharing a signal line. This provides a
reduction in weight of the power cord (which may be up
to 25% weight reduction) extending from the power
adapter to the hair dyer housing whilst still allowing the
power adapter deliver both an AC supply and a DC supply
to the hand-held housing. This is achieved by combining
one or more signal rails of each of the AC and DC supply.
This means that, rather than a four core cable being used
(live and neutral for the AC, and positive and negative
(or 0V) rail for the DC) one of these rails may be shared
allowing a conventional three core cable to be used.
[0052] The neutral signal rail of the AC supply may be
coupled to one of the DC signal rails, in particular the V-
/ 0V rail to provide a shared neutral power rail.
[0053] One or more of the features described in the
above embodiments may be interchangeable and appli-
cable to other embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0054] For a better understanding of the invention and
to show how it may be carried into effect reference shall
now be made, by way of example only, to the accompa-
nying drawings in which:

Figure 1 shows a hair dryer with nozzle attachment;

Figure 2 shows the hair dryer of Figure 1 without a
nozzle attachment;

Figure 3a shows a cross section of the hair dryer of
Figure 1;

Figure 3b shows a schematic view of the compo-
nents of the hair dryer of Figure 1;

Figure 4 shows a perspective view of the integral
heater and fan assembly of the hair dryer of Figure 1;

Figure 5 shows a perspective view of the integral
fan/motor assembly of Figure 4;

Figures 6a and 6b show details of the laminar ele-
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ment of the hair dryer of Figure 1;

Figure 7a and 7b show details of the nozzle attach-
ment shown in Figure 1;

Figure 8 shows a hair dryer with external power sup-
ply unit;

Figure 9 shows a block diagram of the external power
supply unit of Figure 8;

Figure 10 shows an example of an AC power switch-
ing circuit for the heater;

Figure 11 shows details of the external power supply
incorporating an AC power switching circuit,
switched mode power supply and circuit for providing
a shared neutral / DC supply to the hair dryer;

Figure 12a shows a smoke diagram of laminar flow
air output from the hairdryer of Figure 1;

Figure 12b shows the laminar flow output being used
to style hair; and

Figures 13a to 13d shows further details of the inte-
gral fan/motor assembly of Figure 5.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0055] Figures 1 to 7b show a hair dryer 10 with a noz-
zle 20 coupled thereto. As explained in more detail below,
the various components of the hair dryer, including the
nozzle attachment, cooperate to ensure that the output
from the hair dryer is generally in the form of a laminar
flow. A laminar flow (streamline flow) occurs when a fluid,
in this case air, flows in parallel layers with no disruption
between the layers. This substantially reduces any form
of fluid swirling and lateral mixing leading to minimal tur-
bulence. As shown in Figure 12a, the arrangement of all
the components means that the laminar flow is retained
for up to 20 to 30cm from the nozzle. As shown in Figure
12b, the nozzle attachment 20 provides a focussed
stream of air which allows the hairdryer to be used as an
"airbrush".
[0056] The hair dryer comprises a casing (or housing)
12 having an inlet end 16 protected by a finger guard and
an outlet end 15 to which the nozzle attachment 20 is
releasably coupled. In line with standard hairdryers, a
handle 14 extends from the casing 12 to allow a user to
hold the hairdryer. As shown in Figures 3a and 3b, the
casing houses an integrated fan/motor assembly 50 for
creating air flow through the hairdryer from the inlet end
and to the outlet end. Positioned on the front of the fan
assembly is a nose cone 48 and in front of the fan as-
sembly 50 is a heater 46 to heat air which comes into
contact with the heater 46. A laminar element 70 is po-

sitioned at the outlet end and is described in more detail
in relation to Figures 6a and 6b.
[0057] There are two airflow channels within the cas-
ing. It will be appreciated that this is an optional feature
and that is possible to provide a laminar flow for a single
hot air stream would also work.
[0058] Both channels draw air through the inlet with a
first airflow channel outputting hot air through an inner
outlet 34 and a second airflow channel outputting unheat-
ed air through an outer outlet 34. The first airflow channel
passes through the heater 46 and is thus generally cen-
trally located within the casing. The second airflow chan-
nel comprises an outer duct 44 which circumscribes the
heater 46. The air flow along the second airflow channel
does not contact the heater and thus maintained at ap-
proximately room temperature. Accordingly, the second
airflow channel acts as an insulator and minimises the
transfer of heat from the heater to the outer housing of
the wall. As shown more clearly in Figure 2, the cool air
channel outlet 34 of the hair dryer extends forwards of
the inner hot air channel outlet 32. A plurality of air strakes
35 are positioned in the cool air channel, at least around
the cool air channel outlet 34. The strakes 35 are gener-
ally planar projections extending from, and at an angle
to, the exterior surface of the inner air channel. The
strakes 35 help to control the exit flow of cool air and also
maintain the structural integrity of the cool air channel.
[0059] The separation of hot and cold (unheated) air
continues in the nozzle 20. A cool air channel 24 extends
through the nozzle and aligns with the cool air duct/chan-
nel 44 in the hair dryer body. A hot air channel 22 extends
through the nozzle and aligns with the first airflow channel
passing through the heater 46. The nozzle attachment
20 thus has two channels of air flow. The first inner chan-
nel 22 provides a hot air outlet and surrounding the hot
air channel 24 is a cool air channel which provides a cool
air outlet.
[0060] As can be seen in Figure 7a, the cool air channel
outlet extends forwards of the inner hot air channel outlet.
Extending the cool air channel allows the hairdryer (with
or without nozzle attachment) to be placed close to a
user’s head without burning their head. Furthermore, if
the hair dryer is accidently left with the outlet in contact
with a carpet or other object, the cool air channel prevents
any burn damage. The cool air outlet may extend forward
of the hot air outlet by a few millimetres (2mm or more
for example) - both on the hair dryer and on the nozzle.
[0061] It is noted that allow the cool air outlet in the
nozzle extends beyond the hot air outlet in the nozzle,
there is little or no mixing of the two air flows within the
nozzle. As explained above, the laminar flow produced
by the hairdryer extends for upto 20cm and the extension
of the cool air outlet is not sufficient to disrupt this flow.
[0062] The nozzle 20 is detachable allowing a stylist
to select from one of a range of different nozzles. It will
be appreciated however that in some variants the nozzle
may be secured to the hair dryer and non-removable.
[0063] Figure 4 shows the heater unit 46 and integrated
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fan and motor assembly 50. The two parts snap fit to-
gether to form a combined unit 60 via a series of retaining
clips 61. The hot air channel is defined as the channel
within this combined unit. The heater unit comprises a
heater element (not shown) positioned inside the heater
unit to heat air as it passes over the heater element. Such
heater elements may have any standard design. As sche-
matically drawn in Figure 3b, the heater unit may com-
prise a plurality of planar supports which are approxi-
mately axially aligned and which support a heating ele-
ment in the form of a wire.
[0064] Figure 5 shows the integrated fan/motor assem-
bly 50. As schematically drawn in Figure 3b, the assembly
comprises a fan 45 and a motor 51 housed within a gen-
erally cylindrical housing 47 to form a ducted axial impel-
ler fan. Air is drawn through the inlet and forced through
the housing 47 in an axial direction. A conventional axial
flow fan generally comprises a cylindrical central hub sec-
tion, a plurality of blades extending radially from the cen-
tral hub section and a housing encasing the blades. A
driving motor is attached to the hub section via a motor
shaft to drive the fan into rotation. Such a conventional
arrangement may be used in the present application.
However, the arrangement of Figure 5 and Figures 13a-
d is an integrated fan/motor assembly which removes
the need for a separate motor connected by a drive shaft
to a separate fan. As shown in Figures 13a-d, this is
achieved by mounting the fan blades 45 so that they ex-
tend radially from around the motor components them-
selves and by concentrically mounting the components
of the motor around an axis of rotation of the fan. One
example of an integrated fan/motor assembly is de-
scribed in US6457953 and related applications which are
incorporated by reference.
[0065] The motor 51 is preferably a brushless DC mo-
tor as depicted in Figure 13a. In other words, the motor
51 preferably comprises a coil subassembly and rotating
permanent magnets 53 (as shown in Figure 13c) and a
fixed armature (stator). The magnets 53 are bonded onto
the yoke which also forms the casing onto which the fan
blades are directly mounted. This arrangement elimi-
nates the need for coupling the motor to a separate fan
via a drive shaft. An electronic controller 57 replaces the
brush assembly of a brushed DC motor and the electronic
controller ensures that the motor keeps turning. A brush-
less motor typically is compact and high powered deliv-
ering a high rotation speed compared to a conventional
AC motor.
[0066] A motor and motor controller 57 are positioned
on the axis of the fan within the fan assembly to control
the speed of rotation of the fan. This may include, for
example, "off", "medium speed", "full speed" although it
will be appreciated that may intermediate speed levels
may also be provided.
[0067] Referring now to Figure 13d, the fan assembly
also includes air vent holes 55 positioned between the
blades of the fan. These vent holes allow cooling of the
motor and controller and prevent overheating. The fan

blades may be arranged such that they force a quantity
of air through these holes to improve cooling.
[0068] The presence of a fast rotating axial impeller
within the duct provides a high volumetric flow rate. More-
over, the air flow is generally uniform and is generally an
axial flow. As schematically illustrated in Figure 3a, the
cylindrical housing 47 further comprises a plurality of sta-
tors 49 which are generally planar projections extending
from, and at an angle to, the interior surface of the hous-
ing. Any generated circular air currents are removed by
the stators 49 resulting in a generally laminar air flow
being emitted from the integrated fan and motor assem-
bly.
[0069] The central axial motor creates a dead spot in
the resultant flow. As shown in Figure 5, a nose cone 48
is centrally mounted on the front of the integrated mo-
tor/fan assembly which helps to guide air towards the fan
axis and ensure a uniform air flow across the entire cross-
section.
[0070] The air flow is generally laminar as it exits the
integrated motor/fan assembly. As shown in Figure 3b,
the air in the first air channel passes over the heater el-
ement in the heater unit 46. To counteract any turbulence
introduced in the heated air from the heater element, a
laminar element 70 is positioned in the hot air channel
outlet 32. The laminar element comprises a plurality of
tubes which are aligned with each other to produce a
laminar flow output of hot air.
[0071] Figures 6a and 6b show the details of the lam-
inar element 70. The laminar element comprises an array
of tubes 76 (or elongate channels) which are all axially
aligned with each other. The axial alignment of the chan-
nel forces air entering the array into a laminar air flow.
The axes are generally aligned perpendicular to the plane
of the outlet whereby the laminar air flow is generally
perpendicular to the axis of the hairdryer housing. The
laminar air flow may be arranged at a different angle to
the axis of the hairdryer if desired.
[0072] In the example shown, the tubes have a hex-
agonal cross-section. Tubes having other cross-section-
al shapes may be used and a mixture of shapes may be
used. However, the array should have minimal dead
space between the tubes because such dead space will
block air flow. Rectangular or square cross-sectional
shapes also have minimal dead space but these have
sharp corners which increase turbulence. Circular cross-
sectional shapes are the optimum for preventing turbu-
lence but clearly result in dead space. The hexagonal
arrangement provides a reasonable comprise between
reducing sharp corners within the tubes and reducing the
waste space between tubes. Other arrangements may
provide the same benefit, including. a mixture of shapes
to maximise tesselation and minimise corners. However,
the hexagonal arrangement is likely to be easier to man-
ufacture than such a composite arrangement, e.g by
processes such as injection moulding.
[0073] The laminar element may be manufactured
from metal, plastic or silicone rubber. Silicone rubber is
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particularly useful as it is tolerant to a wide range of tem-
peratures and does not get as hot to the touch as a metal,
meaning that it is safer to use. Furthermore, this also
means the laminar element may not need a guard in front
or need to be recessed into the hair dryer, i.e. it can be
positioned close to the outlet. The laminar element may
also be removably mounted within the casing.
[0074] The air flow is generally laminar as it exits the
laminar element and flows into the inner channel of the
nozzle (if one is attached). The nozzle attachment 20 is
shaped to retain this uniform air flow whilst also minimis-
ing turbulence. The simplest way to achieve this would
be to match the nozzle outlet to the shape of the outlet
of the casing. However, this would result in an air flow
having a generally circular cross-section which is not very
useful for styling. Accordingly, the nozzle has an outlet
which is the form of a generally elongate rectangle with
curved edges (or flattened ellipse) and thus resembles
an "air-brush". The elongate outlet forms a "blade" of air
for styling.
[0075] As shown in Figures 7a and 7b, the nozzle has
a hot air channel inlet which is generally circular and
which matches the hot air channel outlet from the hair
dryer. The nozzle has a cool air channel inlet which is
annular and which matches the hot air channel outlet
from the hair dryer. The nozzle is shaped to change grad-
ually from a substantially circular inlet to a generally rec-
tangular outlet to minimise turbulence within the hot and
cool air flow channels. This is achieved by using curved
surfaces with no sharp angles or step changes.
[0076] As shown in Figure 7b, a series of air strakes
25 are positioned within the cool air channel 24 which
may help to guide and control the cool air flow through
and out of the nozzle. The strakes 25 may also help main-
tain the structural integrity of the cool air channel. In use,
the cool air channel provides a cool air ’shroud’ around
the stream of hot air output from the nozzle which further
limits any dispersement of the hot air stream providing a
controllable narrow stream of hot air providing in effect
an ’air brush’.
[0077] As described above, the fan assembly, heater
unit, laminar element and nozzle all cooperate to ensure
that the air output, particularly the hot air output is a lam-
inar flow. It will be appreciated that each of these ele-
ments may be used alone or in combination. Without all
co-operating elements, it is possible that a laminar flow
as shown in Figure 12b may not be achieved but a rea-
sonable compromise between cost, effectiveness and
manufacturing issues may be achieved.
[0078] Figures 8 to 11 show a hairdryer which has an
external power supply unit to reduce the weight of the
hair dryer. It will be appreciated that this embodiment
may be combined with the previous embodiment for pro-
ducing a laminar airflow. In Figures 8 to 11, the hair dryer
90 comprises a hair dryer hand-held housing 10 (or any
other variant as previously described) connected via
power cable 42 to a power supply unit 44. The power
supply unit is connected to mains power via plug 46. The

power supply delivers both AC and DC power to the hair
dryer body via a three core cable 42. AC power is used
to power the heating elements and DC power to drive
the DC brushless motor in the integrated fan and motor
assembly.
[0079] Figure 9 shows a block diagram of the external
power supply unit 44 of Figure 8. The power supply com-
prises an AC input and switched mode power supply
(SMPS) 82. An AC relay circuit 86 is used to control AC
power delivery to the heater element 85 only when the
DC motor driven fan 84 is activated. This provides a safe-
ty measure to ensures the heater element is not activated
without a flow of air, thus preventing overheating. The
AC (neutral) and DC (V-/0V) rail are combined at the
output of the power supply unit. This eliminates the need
for a four core cable, meaning a lighter, conventional
three core cable can be used to deliver both AC and DC
power to the hair dryer from the external power supply.
[0080] Figure 10 shows an example schematic of the
circuit used to control power delivery to the heater ele-
ment. The circuit is configured to only deliver power to
the heater when the DC fan is activated to avoid the risk
of the hair dryer overheating. Resistor R1 acts as a cur-
rent sense, to providing a current sense signal to Q1 on
the closing of SW1 (which activates the DC motor). Tran-
sistor Q2 is driven into saturation so that majority of the
12V is DC supply is supplied across the motor relay. Di-
ode D1 is connected in reverse across the relay as a
snub to protect the transistor from any current spike gen-
erated as the relay switches off.
[0081] Figure 11 shows a schematic of the power sup-
ply unit 44 of Figure 8. The circuit is divided into three
elements: the switched mode power supply circuit 82,
the AC relay circuit 86 and the output circuit 84 providing
a common mode line filter LF3 and shared neutral con-
nection.
[0082] On the input side there are AC mains live and
neutral connections (nominally 230Vac for UK). An earth
connection is also provided to allow more effective EMI
filtering.
[0083] The switched mode power supply circuit in-
cludes common mode line filters LF1 and LF2 on the
primary side of transformer T1 to prevent high frequency
interferences. Also shown are rectification diodes BD1
and transformer T1 arranged in a quasi resonant flyback
configuration to generate a DC power source. This may
be any DC voltage suitable for driving a brushless DC
motor, such as 12V DC for example.
[0084] The AC relay circuit (roughly denoted by the
dotted line region 86) operates in a similar manner to the
circuit described in figure 10 by detecting delivery of a
DC voltage to the V+ rail. On detection of a DC voltage
on the secondary side of transformer T1 the relay is ac-
tivated to connect the live "L" AC input and L1. L1 is then
connected to the hair dryer via three core cable 42.
[0085] To reduce cord weight between the power sup-
ply unit and the actual hair dryer, the neutral connection
is coupled with the DC 0V output to provide a common
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/shared neutral output line. This means that only three
conductors are required (+12V, 0V/neutral combination
and a switched live as shown in Figure 11). Within the
hair dryer assembly, the +12V line is used to power the
fan motor, the switched live is used to power other mains
voltage level components such as the heater coil and
ioniser. The low voltage 12V DC connection and the
mains AC voltage are accordingly connected to different
parts of the hair dryer with the only overlap being the
current return path for both is on the same conductor:
the DC OV/ AC neutral.
[0086] The output of the SMPS 82 in Figure 11 com-
prises a common mode line filter LF3 to attenuate un-
wanted high frequencies on the +12V DC output which
may radiate as electromagnetic interference (EMI). The
circuit has two outputs: V+ and V-, each coupled via a
separate side of the line filter LF3 to the SMPS providing
a DC output. The main AC neutral input N is also coupled
to the V- output (denoted by N1 in Figure 11). A three
core cable including both DC and AC power rails can
then used to power the hair dryer.
[0087] No doubt many other effective alternatives will
occur to the skilled person. It will be understood that the
invention is not limited to the described embodiments
and encompasses modifications apparent to those
skilled in the art lying within the spirit and scope of the
claims appended hereto.
[0088] Through out the description and claims of this
specification, the words "comprise" and "contain" and
variations of the words, for example "comprising" and
"comprise", means "including but not limited to, and is
not intended to (and does not) exclude other moieties,
additives, components, integers or steps.
[0089] Throughout the description and claims, the sin-
gular encompasses the plural unless the context other-
wise requires. In particular, where the indefinite article is
used, the specification is to be understood as contem-
plating plurality as well as singularity, unless the context
requires otherwise.
[0090] Features, integers, characteristics or groups
described in conjunction with a particular aspect, embod-
iment or example, of the invention are to be understood
to be applicable to any other aspect, embodiment or ex-
ample described herein unless incompatible therewith.

Claims

1. A hair dryer (10) having a hand-held housing com-
prising:

an air inlet and an air outlet;
an air flow assembly between said air inlet and
said air outlet to draw air in from said air inlet
and drive air out from said air outlet, wherein
said air flow assembly comprises a DC powered
motor (51);
a heating element located in said air flow be-

tween said air inlet and said air outlet; and
a power controller configured to activate said
heating element responsive to sensing activa-
tion of said DC powered motor.

2. A hair dryer according to claim 1, wherein the air flow
assembly comprises an integrated fan and motor as-
sembly (50), and optionally wherein the integrated
fan and motor assembly comprises the DC powered
motor which is concentrically mounted around a
drive shaft and an axial impeller having a plurality of
blades which extend radially around the motor and
which are connected to the drive shaft to drive the
blades.

3. A hair dryer according to claim 2, wherein the inte-
grated fan and motor assembly (50) comprises a fan
and the DC powered motor concentrically mounted
about an axis of rotation of said fan, wherein said
fan comprises an axial impeller having a plurality of
blades which extend radially around the motor, and
wherein optionally said motor further comprises a
yoke and magnet coupled to said yoke, and wherein
said plurality of blades are coupled to said yoke.

4. A hair dryer according to claim 2 or 3, wherein said
integrated fan and motor assembly is housed within
a generally cylindrical housing, and wherein option-
ally a plurality of strakes (25) extend from an inner
surface of the cylindrical housing whereby circular
air currents within the housing are reduced.

5. A hair dryer according to any one of the preceding
claims, comprising a laminar element (70) located
between the heating element and the air outlet, the
laminar element being arranged to compensate for
any disturbance introduced into the axial air flow by
the heating element, and wherein optionally said
laminar element comprises an array of elongate
tubes, and wherein optionally the tubes in said array
are parallel to one another, and wherein optionally
at least some of the tubes in said array have a hex-
agonal cross-section.

6. A hair dryer as claimed in claim 5, wherein said array
of tubes is formed from silicone rubber, and/or
wherein each tube has a length between 0.5 and
2.0cm.

7. A hair dryer according to any one of the preceding
claims wherein the outlet comprises a hot air outlet
and a cool air outlet and the housing comprises a
hot air channel through which air is drawn from the
inlet past the heater to the hot air outlet and a cool
air channel through which air is drawn from the inlet
to the cool air outlet, and wherein optionally the cool
air channel is in the form of an outer duct which cir-
cumscribes the hot air channel, and wherein option-
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ally the cool air channel extends beyond the hot air
channel.

8. A hair dryer according to any one of the preceding
claims further comprising a nozzle (20) having an
inlet which matches the outlet of the hairdryer hous-
ing and an outlet having a generally rectangular
cross-section, and wherein optionally the nozzle is
shaped so that the cross-section of the nozzle
changes gradually from the nozzle inlet to the nozzle
outlet whereby disturbance to the air flow within the
nozzle is minimised.

9. A hair dryer according to claim 8, when dependent
on claim 7, wherein the nozzle (20) comprises a hot
air channel (22) which connects to the hot air channel
in the hair dryer housing and a cool air channel (24)
which connects to the hot air channel in the hair dryer
housing, wherein optionally the cool air channel of
the nozzle extends beyond the hot air channel of the
nozzle, and wherein optionally said cool air channel
of the nozzle and/or housing comprises a plurality of
strakes.

10. A hair dryer as claimed in any one of the preceding
claims, further comprising a power adapter (44) com-
prising an AC to DC converter for driving at least said
DC motor, and wherein said power adapter is op-
tionally external to said hand-held housing and cou-
pled to said hand-held housing by a power cord.

11. A hair dryer as claimed in claim 10, wherein said
power adapter (44) is configured to deliver both an
AC supply and a DC supply to said hand-held hous-
ing, and wherein said power adapter is configured
to deliver said AC supply and said DC supply by com-
bining a signal rail of each of said AC and DC supply,
and wherein a neutral signal rail of said AC supply
is optionally coupled to one of said DC signal rails,
in particular a 0V rail of said DC signal rails.

12. A hair dryer as claimed in any one of the preceding
claims, wherein said controller is configured to sense
activation of said DC motor by sensing a DC current
delivered to said DC motor.

13. A hair dryer as claimed in claim 10 or 11, wherein
said power adapter comprises said controller, and
wherein optionally said power controller further com-
prises a current sensor to sense said activation of
said DC powered motor, and wherein optionally said
power controller further comprises a relay coupled
between a power source and said powered heating
element, and wherein said controller is configured
to activating said relay responsive to said sensing.

14. A hair dryer as claimed in any one of the preceding
claims, wherein said power controller further com-

prises transistor switch coupled to said relay, and a
protection diode connected across said relay, and/or
wherein said heating element is AC powered.

15. A hair dryer as claimed in any preceding claim,
wherein said air flow assembly further comprises a
nose cone (48) mounted co-axially with and down-
stream from said air flow assembly.

Patentansprüche

1. Haartrockner (10), der ein Handgehäuse aufweist,
das Folgendes umfasst:

einen Lufteinlass und einen Luftauslass;
eine Luftströmungsbaugruppe zwischen dem
genannten Lufteinlass und dem genannten Luft-
auslass, um Luft von dem genannten Lufteinlass
anzusaugen und Luft aus dem genannten Luft-
auslass auszustoßen, wobei die genannte Luft-
strömungsbaugruppe einen Gleichstrommotor
(51) umfasst;
ein Heizelement, das sich in dem genannten
Luftstrom zwischen dem genannten Lufteinlass
und dem genannten Luftauslass befindet; und
eine Leistungssteuereinheit, die dafür konfigu-
riert ist, das genannte Heizelement als Reaktion
auf die Erfassung der Aktivierung des genann-
ten Gleichstrommotors zu aktivieren.

2. Haartrockner nach Anspruch 1, wobei die Luftströ-
mungsbaugruppe eine integrierte Ventilator- und
Motorbaugruppe (50) umfasst und wahlweise wobei
die integrierte Ventilator- und Motorbaugruppe Fol-
gendes umfasst: den Gleichstrommotor, der kon-
zentrisch um eine Antriebswelle montiert ist, und ein
axiales Laufrad, das eine Vielzahl von Schaufeln auf-
weist, die sich radial um den Motor erstrecken und
die mit der Antriebswelle verbunden sind, um die
Schaufeln anzutreiben.

3. Haartrockner nach Anspruch 2, wobei die integrierte
Ventilator- und Motorbaugruppe (50) einen Ventila-
tor umfasst und der Gleichstrommotor konzentrisch
um eine Drehachse des genannten Ventilators mon-
tiert ist, wobei der genannte Ventilator ein axiales
Laufrad umfasst, das eine Vielzahl von Schaufeln
aufweist, die sich radial um den Motor erstrecken,
und wobei optional der genannte Motor ferner ein
Joch und einen Magneten aufweist, der mit dem ge-
nannten Joch gekoppelt sind, und wobei die genann-
te Vielzahl von Schaufeln mit dem genannten Joch
gekoppelt ist.

4. Haartrockner nach Anspruch 2 oder 3, wobei die ge-
nannte integrierte Ventilator- und Motorbaugruppe
innerhalb eines im Allgemeinen zylindrischen Ge-
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häuses untergebracht ist und wobei sich optional ei-
ne Vielzahl von Stegen (25) von einer Innenfläche
des zylindrischen Gehäuses erstreckt, wodurch
kreisförmige Luftströme innerhalb des Gehäuses
verringert werden.

5. Haartrockner nach einem der vorhergehenden An-
sprüche, der ein laminares Element (70) umfasst,
das zwischen dem Heizelement und dem Luftaus-
lass angeordnet ist, wobei das laminare Element so
angeordnet ist, dass es jegliche Störung, die in den
axialen Luftstrom durch das Heizelement eingeführt
wird, kompensiert wird, und wobei optional das ge-
nannte laminare Element eine Anordnung von lang-
gestreckten Röhren umfasst, wobei optional die
Röhren in der genannten Anordnung parallel zuein-
ander angeordnet sind und wobei optional mindes-
tens einige der Röhren in der genannten Anordnung
einen sechseckigen Querschnitt aufweisen.

6. Haartrockner nach Anspruch 5, wobei die genannte
Anordnung von Röhren aus Silikongummi gebildet
ist und/oder wobei jede Röhre eine Länge zwischen
0,5 und 2,0 cm aufweist.

7. Haartrockner nach einem der vorhergehenden An-
sprüche, wobei der Auslass einen Heißluftauslass
und einen Kaltluftauslass umfasst und das Gehäuse
Folgendes umfasst: einen Heißluftkanal, durch den
Luft von dem Einlass über den Heizer zum Heißluft-
auslass angesaugt wird, und einen Kaltluftkanal,
durch den Luft von dem Einlass zum Kühlluftauslass
angesaugt wird, und wobei optional der Kaltluftkanal
in Form eines Außendurchgangs gebildet ist, der um
den Heißluftkanal herum angeordnet ist, und wobei
sich optional der Kaltluftkanal über den Heißluftkanal
hinaus erstreckt.

8. Haartrockner nach einem der vorhergehenden An-
sprüche, der ferner eine Düse (20) umfasst, die Fol-
gendes aufweist: einen Einlass, der mit dem Auslass
des Haartrocknergehäuses übereinstimmt, und ei-
nen Auslass, der einen im Wesentlichen rechtecki-
gen Querschnitt aufweist, und wobei optional die Dü-
se so geformt ist, dass sich der Querschnitt der Düse
allmählich von dem Düseneingang zu dem Düsen-
auslass ändert, Wodurch eine Störung des Luft-
stroms innerhalb der Düse minimiert wird.

9. Haartrockner nach Anspruch 8, wenn abhängig von
Anspruch 7, wobei die Düse (20) einen Heißluftkanal
(22) aufweist, der mit dem Heißluftkanal im Haar-
trocknergehäuse und einem Kaltluftkanal (24) ver-
bunden ist, der mit dem Heißluftkanal im Fonusge-
häuse verbunden ist, wobei sich optional der Kalt-
luftkanal der Düse über den Heißluftkanal der Düse
hinaus erstreckt und wobei optional der genannte
Kaltluftkanal der Düse und/oder des Gehäuses eine

Vielzahl von Stegen aufweist.

10. Haartrockner nach einem der vorhergehenden An-
sprüche, der ferner einen Netzadapter (44) umfasst,
der einen AC/DC-Wandler zum Antreiben mindes-
tens des genannten Gleichstrommotors umfasst,
und wobei der genannte Netzadapter optional au-
ßerhalb des genannten Handgehäuses liegt und mit
dem genannten Handgehäuse durch ein Netzkabel
gekoppelt ist.

11. Haartrockner nach Anspruch 10, wobei der genann-
te Netzadapter (44) so konfiguriert ist, dass er dem
genannten Handgehäuse sowohl eine Wechsel-
stromversorgung als auch eine Gleichstromversor-
gung bereitstellt, und wobei der genannte Netzad-
apter so konfiguriert ist, dass er die genannte Wech-
selstromversorgung und die genannte Gleichstrom-
versorgung durch Kombinieren einer Signalschiene
jeder der genannten Wechselstrom- und Gleich-
stromversorgung bereitstellt, und wobei eine neutra-
le Signalschiene der genannten Wechselstromver-
sorgung optional mit einer der genannten Gleich-
stromsignalschienen, insbesondere mit einer 0-V-
Schiene der genannten Gleichstromsignalschienen,
gekoppelt ist.

12. Haartrockner nach einem der vorhergehenden An-
sprüche, wobei die genannte Steuereinheit so kon-
figuriert ist, dass sie die Aktivierung des genannten
Gleichstrommotors durch Erfassen eines Gleich-
stroms, der an den genannten Gleichstrommotor an-
gelegt wird, erfasst.

13. Haartrockner nach Anspruch 10 oder 11, wobei der
genannte Netzadapter die genannte Steuereinheit
umfasst, und wobei optional die genannte Leistungs-
steuereinheit ferner einen Stromsensor umfasst, um
die genannte Aktivierung des genannten Gleich-
strommotors zu erfassen, und wobei optional die ge-
nannte Leistungssteuereinheit ferner ein Relais um-
fasst, das zwischen einer Stromquelle und dem ge-
nannten mit Strom versorgten Heizelement gekop-
pelt ist, und wobei die genannte Steuereinheit so
konfiguriert ist, dass sie das genannte Relais als Re-
aktion auf die genannte Erfassung aktiviert.

14. Haartrockner nach einem der vorhergehenden An-
sprüche, wobei der genannte Leistungsregler ferner
einen Transistorschalter, der mit dem genannten
Relais gekoppelt ist, und eine Schutzdiode, die an
das genannte Relais angeschlossen ist, umfasst
und/oder
wobei das genannte Heizelement mit Wechselstrom
betrieben wird.

15. Haartrockner nach einem der vorhergehenden An-
sprüche, wobei die genannte Luftströmungsbau-
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gruppe ferner einen Nasenkonus (48) aufweist, der
koaxial mit und stromabwärts von der genannten
Luftströmungsbaugruppe angeordnet ist.

Revendications

1. Sèche-cheveux (10) ayant un corps portatif
comprenant :

une entrée d’air et une sortie d’air ;
un ensemble de flux d’air entre ladite entrée d’air
et ladite sortie d’air pour aspirer de l’air par ladite
entrée d’air et expulser l’air par ladite sortie d’air,
ledit ensemble de flux d’air comprenant un mo-
teur alimenté par CC (51) ;
un élément chauffant situé dans ledit flux d’air
entre ladite entrée d’air et ladite sortie d’air ; et
un contrôleur de courant conçu pour activer ledit
élément chauffant en réponse à la détection de
l’activation dudit moteur alimenté par CC.

2. Sèche-cheveux selon la revendication 1, dans lequel
l’ensemble de flux d’air comprend un ensemble ven-
tilateur et moteur intégré (50), et éventuellement
dans lequel l’ensemble ventilateur et moteur intégré
comprend le moteur alimenté par CC qui est monté
concentriquement autour d’un arbre d’entraînement,
et une roue axiale comportant une pluralité de pâles
qui s’étend radialement autour du moteur et qui sont
reliées à l’arbre d’entraînement en vue pour que ce-
lui-ci entraîne les pâles.

3. Sèche-cheveux selon la revendication 2, dans lequel
l’ensemble ventilateur et moteur intégré (50) com-
prend un ventilateur et le moteur alimenté par CC
monté concentriquement par rapport à un axe de
rotation dudit ventilateur, dans lequel ledit ventilateur
comprend une roue axiale ayant une pluralité de pâ-
les qui s’étend radialement autour du moteur, et
éventuellement dans lequel ledit moteur comprend
en outre une culasse et un aimant accouplé à ladite
culasse, ladite pluralité de pâles étant couplée à la-
dite culasse.

4. Sèche-cheveux selon la revendication 2 ou 3, dans
lequel ledit ensemble ventilateur et moteur intégré
est logé dans un corps généralement cylindrique, et
éventuellement dans lequel une pluralité de virures
(25) s’étend à partir d’une surface intérieure du lo-
gement cylindrique, de manière à réduire les cou-
rants d’air circulaires dans le logement.

5. Sèche-cheveux selon l’une quelconque des reven-
dications précédentes, comprenant un élément la-
minaire (70) situé entre l’élément chauffant et la sor-
tie d’air, l’élément laminaire étant conçu pour com-
penser les perturbations générées dans le flux d’air

axial par l’élément chauffant, et dans éventuellement
dans lequel ledit élément laminaire comprend un ré-
seau de tubes allongés, et éventuellement dans le-
quel les tubes dudit réseau sont parallèles les uns
aux autres, et dans lequel éventuellement au moins
une partie des tubes dudit réseau a une section
transversale hexagonale.

6. Sèche-cheveux selon la revendication 5, dans lequel
ledit réseau de tubes est formé à partir de caout-
chouc de silicone, et/ou dans lequel chaque tube a
une longueur comprise entre 0,5 et 2,0 cm.

7. Sèche-cheveux selon l’une quelconque des reven-
dications précédentes, dans lequel la sortie com-
prend une sortie d’air chaud et une sortie d’air frais,
et le corps comprend un canal d’air chaud par l’in-
termédiaire duquel de l’air est aspiré depuis l’entrée
après le chauffage vers la sortie d’air chaud, et un
canal d’air frais par l’intermédiaire duquel de l’air est
aspiré depuis l’entrée vers la sortie d’air frais, et
éventuellement dans lequel le canal d’air frais se pré-
sente sous la forme d’un conduit extérieur qui cir-
conscrit le canal d’air chaud, et éventuellement dans
lequel le canal d’air frais s’étend au-delà du canal
d’air chaud.

8. Sèche-cheveux selon l’une quelconque des reven-
dications précédentes, comprenant en outre une bu-
se (20) ayant une entrée qui correspond à la sortie
du corps de sèche-cheveux, et une sortie ayant une
section transversale généralement rectangulaire, et
éventuellement dans lequel la buse présente une
forme telle que la section transversale de la buse
varie progressivement de l’entrée de buse à la sortie
de buse, de manière à minimiser les perturbations
du flux d’air dans la buse.

9. Sèche-cheveux selon la revendication 8, lorsqu’elle
dépend de la revendication 7, dans lequel la buse
(20) comprend un canal d’air chaud (22) relié au ca-
nal d’air chaud du corps de sèche-cheveux, et un
canal d’air frais (24) relié au canal d’air chaud du
corps de sèche-cheveux, éventuellement dans le-
quel le canal d’air frais de la buse s’étend au-delà
du canal d’air chaud de la buse, et éventuellement
dans lequel ledit canal d’air frais de la buse et/ou du
corps comprend une pluralité de virures.

10. Sèche-cheveux selon l’une quelconque des reven-
dications précédentes, comprenant en outre un
adaptateur de courant (44) comprenant un adapta-
teur CA/CC afin d’entraîner au moins ledit moteur
CC, ledit adaptateur de courant étant éventuelle-
ment externe audit corps portatif et couplé audit
corps portatif par un cordon d’alimentation.

11. Sèche-cheveux selon la revendication 10, dans le-
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quel ledit adaptateur de courant (44) est conçu pour
fournir une alimentation CA ainsi qu’une alimenta-
tion CC audit corps portatif, et dans lequel ledit adap-
tateur de courant est conçu pour fournir ladite ali-
mentation CA et ladite alimentation CC en combinant
un rail de signal de chacune desdites alimentations
CA et CC, et dans lequel un rail de signal neutre de
ladite alimentation CA est éventuellement couplé à
un desdits rails de signal CC, en particulier à un rail
0 V desdits rails de signal CC.

12. Sèche-cheveux selon l’une quelconque des reven-
dications précédentes, dans lequel ledit contrôleur
est conçu pour détecter l’activation dudit moteur CC
en détectant un courant CC fourni audit moteur CC.

13. Sèche-cheveux selon la revendication 10 ou 11,
dans lequel ledit adaptateur de courant comprend
ledit contrôleur, et éventuellement dans lequel ledit
contrôleur de courant comprend un détecteur de
courant pour détecter ladite activation dudit moteur
alimenté par CC, et éventuellement dans lequel ledit
contrôleur de courant comprend en outre un relais
couplé entre une source de courant et ledit élément
chauffant alimenté, et dans lequel ledit contrôleur
est conçu pour activer ledit relais en réponse à ladite
détection.

14. Sèche-cheveux selon l’une quelconque des reven-
dications précédentes, dans lequel ledit contrôleur
de courant comprend en outre un commutateur à
transistor couplé audit relais, et une diode de pro-
tection connectée aux bornes dudit relais, et/ou
dans lequel ledit élément chauffant est alimenté par
CA.

15. Sèche-cheveux selon l’une quelconque des reven-
dications précédentes, dans lequel ledit ensemble
de flux d’air comprend en outre un cône avant (48)
monté coaxialement avec ledit ensemble de flux d’air
et en aval dudit ensemble de flux d’air.
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