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Filed Nov. 26, 1965, Ser. No. 509,846 

11 Claims. (Cl. 34-99) 

ABSTRACT OF THE DISCLOSURE 
A portable hair dryer having an in?atable hood which is 

collapsible when not in use and a fan and a heater con 
tained in a housing which is attachable directly to the 
hood and supported thereby. 

This invention relates to portable hair dryers and more 
particularly it relates to a lightweight portable axial-?ow 
hair dryer of the type having a heating unit attached di 
rectly to and supported by the head when worn. 
The portable hair dryers which have gained wide com 

mercial acceptance have a ?exible hood, a heating unit, 
and a ?exible hose interconnecting the hood and heating 
unit. The heating units generally are a combined fan and 
heating element designed to force hot air through the ?exi 
ble hose and into the hood. In use the heating unit is 
usually set on some supporting surface or if freedom of 
movement is desired, it can usually be carried by means 
of a shoulder strap or the like. These devices are ade 
quate to dry hair but they are heavy to carry and the 
cumbersome ?exible hose is a hindrance to the perform 
ance of many activities during a prolonged drying period. 
As the user of such a device ‘Walks, the suspended heat 
ing unit swings and repeatedly strikes the user’s body. 
Also the suspension strap has a tendency to slip off the 
user’s shoulder during ordinary bending movements. 

Attempts have heretofore been made to eliminate the 
hose and strap by integration of the hood and heating 
unit into one self-contained hair dryer which can be worn 
on the head. In general such efforts have resulted in 
nothing more than dryers having attached directly to the 
hood conventional heating units, which are miniaturized 
as much as possible. All attempts have failed to provide 
adequate results, because the heating units were too heavy 
or lacked the heat and air-flow capabilities to dry hair 
satisfactorily within a reasonable time. Also the hoods for 
such heavy heating units, were necessarily of the hard or 
rigid type in order to provide suf?cient supporting 
strength for the fan and heater. These hoods were heavy 
and large, occupying an inconvenient amount of space 
during use, storage and travel. It is an object of this 
invention to provide a portable hair dryer in which an 
axial-?ow heating unit is attached directly to and support 
ed by the hood, the whole apparatus being light enough to 
be worn on the user’s head for extended periods of time 
without discomfort. The hood may be of the soft type 
which is collapsible and able to be folded, with a result 
ing package that is small enough for a woman’s purse. In 
use such a :hood conforms closely to the user’s head, per 
mitting a very ellicient air ?ow; the elimination of in— 
convenient shoulder straps permits unincumbered freedom 
of movement. 

Broadly stated, the invention is an improvement in a 
portable hair dryer of the type having a hood for ?tting 
about the head and covering the hair and an air inlet 
in the hood into which a stream of warm air is blown 
to dry the hair. The improvement in combination with 
this type hair dryer comprises a fan-heater unit having 
novel construction and performance characteristics. The 
unit includes a tubular housing member with an axial 
bore extending through it and de?ning a fan section at 
the inlet end of said housing member and a heating sec 
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tion at the outlet end of said housing member. Motor 
means are mounted axially within said fan section and 
are spaced from the housing member to de?ne an annu 
lar air?ow channel therebetween. A rotor is mounted for 
rotation by said motor and has a plurality of circum 
ferentially-spaced impeller blades which have an airfoil 
pro?le, extending radially outwardly into the air-?ow 
channel in the fan section. A stator having a plurality of 
circumferentially-spaced air guide vanes extending ra 
dially within the air-?ow channel is mounted within the 
fan section for receiving the air ?ow from the impeller 
blades and guiding it into an axial-?ow. Heating means 
are mounted in said heating section and are spaced from 
the stator in the path of air ?ow for heating the air be 
fore it is blown into the hood. Means are also provided 
for directly connecting the outlet end of the housing 
member to the inlet of said hood and supporting the tubu 
lar member on the hood. 
The hair dryer is constructed to be lightweight and com 

pact; for this reason its parts are preferably constructed 
of lightweight plastic. The preferred type of construction 
is a vaneaxial fan which produces an axial ?ow of air 
and consists of a housing having a cylindrical bore, a 
rotatable wheel with radially extending blades disposed 
in the bore, and air guide vanes placed either before 
or after the wheel. A general description of such a fan 
may be found in Kent’s Mechanical Engineers Handbook, 
Power Volume, 5th ed., New York, John Wiley & Sons, 
Inc., pp. l-94 or in Heating and Air Conditioning by B. H. 
Jennings, Scranton, Pa., International Textbook Company, 
1956, pp. 434 and 443. The construction of this preferred 
embodiment gives the added feature of ease of assembly 
in that the members are dimensioned to be securely held 
together by a simple press?t. 
A preferred embodiment of the invention is described 

hereinbelow with reference to the drawings wherein: 
FIG. 1 is a side elevation showing a portable hair 

dryer of the invention as worn by a user; 
FIG. 2 is an enlarged side elevation of the heating 

unit; 
FIG. 3 is an end view of the inlet end of the heating 

unit; 
FIG. 4 is a section taken along lines 4—~4 of FIG. 2; 
FIG. 5 is a section taken along lines 5-—5 of FIG. 2; 
FIG. 6 is a section taken along lines 6-—-6 of FIG. 2; 
FIG. 7 is a side elevation, partly in section and partly 

broken away of the heating unit rotated about 90” on 
its axis from the view shown in FIG. 2; and 

FIG. 8 is a schematic wiring diagram. 
As shown in FIG. 1, the hair dryer is comprised of a 

hood 10, which is designed to tie around the user’s head 
about the hair to de?ne a drying chamber, and a heating 
unit 11 which is attached directly to and supported by 
the hood when worn. The hood is preferably of the con 
ventional ?exible collapsible type which has a plurality of 
air outlet holes 12 and a drawstring closure provided in 
a seam along the marginal edge de?ning the opening for 
the head. 
At the back of the hood is an inlet opening 13 into 

which .is positioned an adaptor ring 14 as best shown in 
FIG. 2. The adaptor ring 14 is held between inner l5 and 
outer 16 layers of the hood which are preferably stiffened 
along this portion of the hood or may have a rigidifying 
member incorporated into its construction along this por 
tion to give additional support to the adaptor ring. The 
adaptor ring 14 has an upstanding integral cylindrical col 
lar portion 17 which projects outwardly from the hood. 
Conventional curved slots 18 and 19 are cut into the col 
lar at diametrically opposite positions so that the heating 
unit 11 can be attached to the hood with a simple twist 
connection. The adaptor ring is preferably constructed 
of a lightweight rigid plastic such as a polyallomer, e.g. 
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Pro-fax 65115 (trade name of Hercules Powder Co., 
Wilmington, Del.) or its material equivalent. 
The heating unit 11 is comprised of a housing member 

consisting of an elongated cylindrical tube 21} which has 
an axial bore 21 extending completely therethrough. It 
is preferably formed of a lightweight plastic ‘which has 
good impact strength, heat resistance, dimensional sta 
bility, versatility of fabrication and creep resistance; one 
type thermoplastic which meets these requirements are 
the polycarbonates, e.g. Lexan 101 (trade name of Gen 
eral Electric Co., Chemical Materials Dept, Pitts?eld, 
Mass). 
The tube 20 has a discharge end 22 at which _a pair of 

integral bayonet fasteners 23 and 24 extend radially out 
ward at diametrically opposed portions of the tube. The 
outside diameter of the tube 26 at the discharge end 22 
is such that it will ?t tightly into the collar portion 17. 
It is preferred that the inside diameter of the collar por 
tion taper from a diameter at its outermost end of slight 
ly larger than the outside diameter of the discharge end 
22 of the tube to a diameter at its end adjacent the ring 
of less than the outside diameter of the discharge end; 
thus upon insertion into the collar portion, the tube will 
be press-?t together in tight frictional engagement to pre 
vent relative rotational movement and locked against rela 
tive axial displacement by the bayonet fasteners 23 and 
24 twist-locked into the grooves 18 and 19. 
At the end of the tube opposite to the discharge end 22 

is an inlet end 25. A flange portion 26 is de?ned at the 
inlet end by the endmo-st portion of the tube ?aring out 
wardly to an increased diameter or bell-shape. 
The tube 20 tapers from its largest outside and inside 

diameters at the inlet end 25 to smaller outside and inside 
diameters at the discharge end 22. The tube 20 also has 
a stepped inside diameter; the wall thickness increases at . 
about one-third of the axial distance into the tube from 
the inlet end and de?nes an annular shoulder 27 at this 
point and a reduced inside diameter along the remaining 
two-thirds of the axial length of the tube. As will become 
more apparent when the entire assembly has been de 
scribed, a fan section 28 is de?ned from the inlet end 25 
to the shoulder 27 and a heating section 29 is de?ned 
along the remainder of the axial length of the tube from 
the shoulder to the discharge end 22. 
Mounted in the fan section of the tube 20 is a perma 

nent magnet miniature DC. motor 30, which is preferred 
over AC. motors because it permits the mini-mum in 
Weight and dimensions. Here, to reduce the weight even 
further, the armature of the motor is surrounded by a 
cylindrical casing 31 which is preferably made of a light 
weight thermoplastic, such as the polycarbonate de— 
scribed. A front end motor mount 32 closes the motor 
about the drive shaft 33 and a rear end motor mount 34 
closes the motor at the opposite end from which the 
motor terminal 35 extends. These front and rear motor 
mounts can advantageously be made of a polycarbonate, 
such as Lexan, ?lled about 20% with glass to increase its 
de?ection temperature under loads. In its position spaced 
concentrically within the housing, the motor de?nes an 
annular air-?ow channel between the housing. 

Press~?t onto the cylindrical casing 31 is a stator 36. 
The stator 36 is comprised of a cylindrical base 37 which 
has an inside diameter fractionally less than the outside 
diameter of the casing 31 so that it can be force-?t onto 
the case and held in a ?xed position by the relative dimen 
sions. Extending radially outward from the cylindrical 
base 37 at circumferentially spaced intervals and extend 
ing in the air-?ow channel are integral air guide vanes 
38, which extend to approximately the same diameter as 
the inside diameter of the tube in the fan section immedi 
ately adjacent the shoulder 27, and upon slight radial ex 
pansion caused by forcing the stator 36 onto the motor, 
the diameter of the stator is expanded su?iciently to effect 
a press-?t between at least a portion of the fan section of 
the tube. 
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4 
The stator vanes 38 have a pro?le in which the leading 

edge 40 is chamfered and curves at an angle of about 40° 
relative to the major axis of the pro?le in a direction op 
posite to the direction of rotation of the impeller blades 
to be described below. The major axis extends parallel to 
the tube axis because the major length ‘41 of the vane 38 
from the curved leading edge to the trailing edge is straight 
and of uniform thickness. ' 

Mounted on the motor shaft 33 is a rotor 42. The rotor 
has a hub 43, which includes a nose portion 44 which ?ts 
on the shaft and is held rotatably attached to the shaft 
by a set-screw 45 or like means, and a wheel portion 46 
which extends rearwardly from the nose portion and over 
lies and is radially spaced from the motor casing so that 
it is freely rotatable. The nose portion 44 is inwardly 
bevelled from the wheel portion 46 to the leading end of 
the nose and is substantially concentrically positioned with 
in the inlet end of the tube so as to de?ne an annular con 
verging ?ow ori?ce 47 opening into the air-?ow channel 
of the ‘fan section. Extending radially outward from the 
wheel portion 46 of the hub 43 and in the air-?ow chan 
nel are a plurality of integral circumferentially-spaced im 
peller blades 48. The blades extend radially in the air-?ow 
channel to a diameter slightly less than the inside diam 
eter of the housing in the fan section. The blades have a 
curved airfoil pro?le and their nominal blade direction is 
at an angle to its axis of rotation which is an angle of 40° 
with respect to the axis of the tube 20, with the leading 
edge forward in the direction of rotation. The rotor blade 
and the stator vanes are axially spaced from each other 
so that the air leaving the trailing edge of the rotor blades 
enters the stator vanes. 

Referring now to FIGS. 2, 5, 6 and 7, the heater as— 
sembly 50 is shown. It basically consists of a frame 51, 
which is formed from a suitable ceramic material, and 
a plurality of convolutions .of heater wire 52 wound about 
and supported on the frame. The frame 511 is comprised 
of four equally spaced radially extending and axially ori 
ented members ‘53 which have a plurality of axially spaced 
grooves 54 formed on the outermost radially extended 
ends of the frame members 53. The convolutions of heater 
wire are positioned within the grooves 54 and are held 
in an axially spaced position. The cross-sectional thick 
ness of the frame is preferably kept minimal and its mem 
bers are arranged parallel to the tube axis so that there 
is no substantial interference with air flow through the 
heating section. Also, the heater wire is supported in the 
path of air ?ow to provide the optimum heat transfer 
with the air. 
The frame 511 is constructed to be mounted to the fan 

assembly by a press-?t. For this purpose axial extensions 
56 and 57 are provided on two diametrically opposite 
stator blades which de?ne generally U-shaped slots. Axial 
projectors 58 and 59 are ‘provided on two frame mem 
bers, which are dimensioned to be press-?t into the slots, 
thereby mounting the frame in axial alignment with the 
fan assembly. 

In assembly, the fan and heater units are fully as 
sembled as described; then the entire assembly is axially 
inserted into the inlet end 25 of the tube 20 until the 
trailing edges of the stator blades 38- abut against the 
annular shoulder 27. The stator blades are press-?t into 
the housing and the entire heater and fan assembly is 
held in the ?xed position described. 
A protective outlet grill cover 60 is then inserted into 

the outlet end of the housing and is dimensioned to ?t 
tightly therein by a simple press-?t. The ribs de?ning the 
grill are spaced to permit free ?ow of air but to prevent 
the user’s hair or ?ngers from touching the heating wire. 
A protective inlet grill cover 62 is mounted at the 

inlet end 25 of the housing. The inlet cover 62 is attached 
by means of screws 63 which extend through the ?ange 
portion 26 and into circumferentially-spaced support por 
tions 64 of the cover which hold the cover axially spaced 
from a major portion of the ?ange portion so as to leave 
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a peripheral space therebetween to aid in air ?ow into 
the fan section. 
A damper ring 65 surrounds the periphery of the ?ange 

portion; it is made of an elastomeric material and being 
positioned at the inlet end of the housing and along 
which the maximum weight of the unit is concentrated, 
should the unit rest on the back of the neck of the user 
during use, the damper ring will provide comfort by pre 
senting a soft contacting surface which will also absorb 
most vibrations caused by rotation of the motor. 

It is to be noted in FIG. 7 that there is an opening 66 
through the wall of the housing into the heater section 
adjacent the outlet end of the tube. This opening, as shown 
in FIG. 1, permits the wire 67 leading to the AC. source 
to be inserted into the housing and connected to the 
heating elements and to the motor. 
As shown in FIG. 18, a 110 v. 60 cycle source is used 

and leads to a switch 68. The switch connects the source 
to a line leading to the permanent magnet motor 30 to 
the heating element 52 or both. A bridge type full-wave 
recti?er 69 is provided at the motor 30 to rectify the alter 
nating current to direct current and a voltage dropping 
resistor 70 is connected in series with the recti?er to re 
duce the voltage applied thereto. An alterntaive means of 
providing reduced voltage is to delete resistor 7i} and use 
instead the voltage drop across the heating coil. Ather 
mostat 71 can be connected in series with the heating 
element which in this case is a 300 W. resistance coil 
heater, to control the air temperature of the dryer. As 
shown in FIG. 2, a portion of one frame member has 
been removed to leave a space 72 in which the thermostat 
can be mounted. A thermostat set to operate in a range 
of 60° to 195° F. would be satisfactory. 

It is preferred to construct the rotor, stator, inlet and 
outlet covers, and tube housing of a thermoplastic, such 
as the polycarbonate speci?ed because of the properties 
described. The advantages of a lightweight but strong 
material are very important in the application. In fact 
the entire weight of the heating unit in the embodiment 
shown is only 61/2 ounces. Furthermore the structural ar 
rangement provides the maximum in equipment in the 
minimum amount of space; in the embodiment described, 
for example, the overall length of the heating unit is less 
than 5 inches and the diameter of the housing is less 
than 2 inches. 

In spite of the miniature size which the construction 
of the invention permits, it nevertheless provides a very 
satisfactory hair dryer. The arrangement .of rotor vanes 
and stator blades is designed to give maximum axial air~ 
?ow. The rotor 42, which rotates clockwise in the em 
bodiment shown, in cooperation with the convergent an 
nular ?ow ori?ce accelerates the air-?ow into the housing 
and the stator 38 increases the static pressure as it is 
di?used and delivered axially. The outlet velocity from 
the stator is axial. It is interesting to note that the entire 
fan section occupies only about one-third of the length 
of the tubing, and the arrangement described is so e?‘i 
cient that it achieves a static efficiency of 85%. 
As the air flows into the heating section, it ?ows over 

the heating elements 52, which extend between the frame 
members in the direct path of the axial air?ow, and the 
cross section of the frame is minimal so that there is no 
substantial interference with air-?ow as it passes through 
the heating section. 

I claim: 
1. In a portable hair dryer of the type having a ?exible 

hood for ?tting about the head and covering the hair, the 
hood being in?atable to have a crown portion and lower 
portions, and having an inlet for receiving a stream of 
warm air to dry the hair, and being collapsible when not 
in use, the improvement in combination therewith com 
prising: 

(a) a tubular housing member having an axial bore 
extending therethrough and de?ning therein a fan 
section at an inlet end of said housing member and 
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6 
a heating section at the outlet end of said housing 
member, 

(b) an electric motor mounted axially within said fan 
section and annularly spaced in said housing member 
to de?ne an annular air-?ow channel therebetween, 

(c) a fan including a rotor having a plurality of cir 
cumferentially-spaced impeller blades therein 
mounted for rotation by said motor, said blades ex 
tending radially outward into the air-?ow channel 
in the fan section, 

(d) electric heating means mounted in said heating 
section of the tubular housing and spaced from said 
rotor in the path of air flow for heating the air be 
fore it is blown into the hood, and 

(e) means for directly connecting the outlet end of the 
housing member to the inlet of said hood, the hous 
ing member being suspended from a lower portion 
of the hood and supported thereby. 

2. In a portable hair dryer of the type having a ?exible 
hood for ?tting about the head and covering the hair, the 
hood being in?atable to have a crown portion and lower 
portions, and having an inlet for receiving a stream of 
warm air to dry the hair, and being collapsible when not 
in use, the improvement in combination therewith com 
prising: 

(a) a tubular housing member having an axial bore 
extending therethrough and de?ning therein a fan 
section at an inlet end of said housing member and 
a heating section at the outlet end of said housing 
member, 

(b) a direct current electric motor mounted axially 
within said fan section and annularly spaced in said 
housing member to de?ne an annular air-?ow chan 
nel therebetween, 

(-c) a fan including a rotor having a plurality of cir 
cumferentially-spaced impeller blades therein 
mounted for rotation by said motor, said blades ex 
tending radially outward into the ar-?ow channel in 
the fan section, 

((1) electric heating means mounted in said heating 
section of the tubular housing and spaced from said 
rotor in the path of air flow for heating the air be 
fore it is blown into the hood, and 

(e) means for directly connecting the outlet end of 
the housing member to the inlet of said hood, the 
housing member being suspended from a lower por 
tion of the hood and supported thereby. 

3. A portable hair dryer according to claim 2 wherein 
said motor is a permanent magnet direct current motor 
and circuitry is provided for feeding an alternating cur 
rent to said heating means and rectifying said alternating 
current to direct current for said motor. 

ft». A portable hair dryer according to claim 1 wherein 
said fan includes a stator having a plurality of circum 
ferentially spaced air guide vanes extending radially with 
in the bore of the fan section. 

5. A portable hair dryer according to claim 1 wherein 
said stator guide vanes have a curved pro?le for receiving 
the air flow from the impeller and guiding into into an 
axial ?ow. 

d. A portable hair dryer according to claim 5 wherein 
said stator further comprises a cylindrical base part hav 
mg a bore corresponding to the outside diameter of the 
motor for attachment thereon, and said air guide vanes 
extend radially outward from said cylindrical part, their 
outside diameter corresponding to the bore of said hous— 
mg for attachment therein, whereby said stator (a) is 
?xedly positioned within said housing and (b) its bore 
part supports said motor. 

7. A portable hair dryer according to claim 1 wherein 
said rotor impeller blades have an airfoil pro?le. 

8. A portable hair dryer according to claim 1 wherein 
said fan is a vaneaxial fan. 

‘9. A portable hair dryer according to claim 5 wherein 
said impeller blades are inclined at an angle to the rotor’s 
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axis of rotation with the leading edge of each blade for 
ward in the direction of rotation and said stator vanes 
have a pro?le with the leading edge thereof curved rela 
tive to the major axis of the pro?le in a direction opposite 
to the direction of rotation of the impeller blades and the 
major length of the pro?le extended parallel to the tube 
axis to receive the air from the impeller blades and guide 
it into an axial ?ow. 

10. A portable hair dryer according to claim 1, where 
in said inlet end of said housing includes an outwardly 
?ared ?ange portion which de?nes an annular converging 
ori?ce, and said rotor has a central, bevelled nose portion 
adjacent said inlet end. 

11. In a ‘portable hair dryer of the type having a ?exible 
hood to ?t about the head and cover the hair, said hood 
being in?atable to have a crown portion and lower por 
tions, and having an air inlet for receiving a stream of 
warm air to dry the hair, and being collapsible when not 
in use, the improvement in combination therewith com 
prising: 

(a) a tubular housing member made of light weight 
plastic having an axial bore extending therethrough 
and de?ning therein a fan section along a ?rst axial 
length at an inlet end of the housing member and a 
heating section along a second :major axial length at 
the outlet end of said housing member, an outwardly 
?aring ?ange portion at the inlet end of the housing, 

(b) a permanent magnet DC. motor extending axially 
within said fan section and annularly spaced from 
said housing member to de?ne an air-?ow channel 
therebetween, 

(c) a rotor made of lightweight plastic mounted for 
rotation by said motor, said rotor having a bevelled 
nose portion positioned within the inlet end of said 
housing and de?ning an annular converging ori?ce, 
a wheel portion extending rearwardly from said nose 
portion and overlying and radially spaced from said 
motor, and a plurality of integral circumferentially 
spaced impeller blades which extend radially in the 
air-?ow channel to a diameter slightly less than the 
inside diameter of the housing member in the fan 
section, said blades having an airfoil pro?le and in 
clined at an angle to its axis of rotation with the lead 
ing edge forward in the direction of rotation, 

(d) a stator made of lightweight plastic having a 
cylindrical base member, which is press-?t on said 
motor, and a plurality of integral circumferentially 
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spaced air guide vanes extending radially within the 
air-?ow channel and in press-?t engagement with said 
housing member in the fan section to hold said stator 
in a ?xed position and to support said motor therein, 
said vanes having a pro?le with the leading edge 
curved relative to the major axis of the pro?le in a 
direction opposite to the direction of rotation of the 
impeller blades and the major length of the pro?le 
extended parallel to the tube axis to receive the air 
and guide it into an axial ?ow, 

(e) an electric heater assembly mounted on said stator 
and extending axially in said heating section, said 
assembly having a frame formed of elongated ‘mem 
bers circumferentially spaced and de?ning a cross 
section of narrow radially extending members, and a 
heater element wound about the elongated edges of 
the frame and supported in alignment with the air 
?ow channel in the path of the axial air-?ow to heat 
the air, 

(if) means for directly connecting the outlet end of the 
housing member to the inlet end of the hood and 
supporting the tubular member by suspending it from 
a lower portion of the hood, 

(g) protective grills made of lightweight plastic 
mounted on thei nlet and outlet ends of said housing 
member, and 

(h) circuitry for feeding an alternating current source 
to said heater element and rectifying said alternating 
current to direct current for said motor. 
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