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3,263,342 
HAIR DRYERS _ 

Anthony A. Giulfre, 4344 N. 70th St., Milwaukee, Wis. 
Filed Mar. 15, 1963, Ser. No. 265,483 

6 Claims. (Cl. 34-76) 
This invention relates to improvements in hair dryers, 

and more particularly to a novel system for dehumidify 
ing and heating air for use in the moisture abstraction 
process. 
The major purpose of the present invention is to create 

a hair drying structure utilizing refrigeration processes 
for dehumidifying as well as heating air delivered by the 
dryer, the system being so arranged that it is ready for 
the drying operation a few moments after the start of the 
cycling system, all while e?iciently utilizing electrical 
energy for driving power with a relatively high BTU 
output from the system. The system also advantageously 
embodies a novel arrangement of elements for heating 
air and regulating the temperature of the air delivered by 
the system. 
A further object of my invention is to provide a device 

of the character described that is mobile and compact 
and which may be easily moved from one location to 
another. ' 

A still further object of my invention is to provide a 
device that has manually actuated control means, that 
may be set to produce various and selected temperatures 
of the air delivered through a drying hood. 

Still another object of the invention is to permit hair to 
be dried at a lower temperature. 

Other and further objects of my invention will become 
more apparent as the description proceeds, when taken 
with the claims and in conjunction with the accompanying 
drawings, in which: 
FIGURE 1 is a perspective view of a drying unit em 

bodying the present invention; 
FIGURE 2 is a perspective view of the cabinet, illus 

trated in FIGURE 1 but open at its back, thus illustrat 
ing the arrangement of interior partitions, air duct for 
the hood and louvers; 
FIGURE 3 is a schematic layout of the complete cir 

cuit employed within the cabinet; and 
FIGURE 4 is a vertical cross section of the cabinet of 

FIGURE 1 and the arrangement of the component parts 
within the cabinet. 

Similar characters of reference indicate corresponding 
parts throughout the several views, and referring specif 
ically now to the same, the character 10 generally desig 
nates a cabinet, or enclosure, equipped with a deflecting 
hood 11, attached at 12 to an air duct. The entire unit 
is shown mounted at its four corners on swivel casters, or 
adjustable supports shown as 13. 
The cabinet 10 is shown as a boxlike form. 
The enclosure or cabinet consists of a pair of side 

walls 14 and 15, a front plate 16, a top plate 17, a bottom 
plate 18, and a back plate (not shown) which is re 
movably attached to the cabinet. Obviously either the 
back plate or the front may be removable, and mounted 
in any efficient or convenient manner, to provide access 
to the interior of the cabinet 10. 
An air delivery duct 20 extending vertically within the 

cabinet, projects outwardly at 21 through the top plate 
17 as shown in FIGURES 2 and 4. The duct 20 is open 
at its lower end 22 to permit engagement with the outlet 
from a blower 23, driven in a conventional manner by 
a motor 24, mounted on the bottom plate 18 of the cabi 
net assembly. 
A horizontal partition 25 extends laterally from the 

outer wall 14 (see FIG. 4), at an upper level within the 
cabinet to a vertical plate 34. Partition 25 supports an 
evaporator unit 26. Another horizontal partition 27 ex 
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tends from a vertical plate 33 to the other side wall 15 
for supporting a condenser 28 at a high level within the 
cabinet. Thus evaporator 26 and condenser 28 are on 
opposite sides of the cabinet with the air delivery duct 20 
therebetween. 

Still another horizontal partition 29 extends across the 
entire cabinet, from one outer wall 14 to the other outer 
wall 15. This partition 29 supports a drain pan 30 be 
neath evaporator 26, and is provided with an opening 31 
below condenser 28 to permit air circulation past a com 
pressor unit 32. Unit 32 is a self-contained motor driven 
compressor, and is mounted on the bottom plate 18 
beneath condenser 28. 
The duct 20 is encased between the two vertical plates 

33 and 34. The plate 33 is provided with a louvered 
opening 35. The plate 34 is provided with an opening 36. 
Since duct 20 is smaller than the enclosure formed by 
plates 33 and 34, air may circulate around the duct 20 
and through the openings in the plates 33 and 34 (see 
FIG. 2). Plate 33 terminates at the level of partition 27 
to permit air to circulate above the plate and to con 
denser 28. 
The top plate 17 is provided with an air inlet 37 

which may have a ?lter 38 positioned immediately be 
low it. 
The evaporator 26 is provided with an adjustable pres 

sure responsive expansion valve 39 connected therewith 
by a tube 40. A refrigerant tube 41 equipped with a 
transparent glass gauge 42 extends between liquid ac 
cumulator 43 and valve 39. A refrigerant tube 44 ex 
tends between accumulator 43 and the condenser 28, 
another tube 45 extends between the compressor 32 and 
condenser 28 and a tube 46 leads from the compressor 
32 back to the evaporator 26. Valve 39 is a manually 
adjustable type which maintains a predetermined and 
selected pressure in the evaporator 26 and suction line 46. 
A damper control 47, in the form of a pressure respon 

sive bellows fed by a tube 48, connected to the line 45, 
moves the damper of the louvered opening to and from 
open and closed positions in response to ‘certain variances 
in pressure in the refrigerant line between the compressor 
and condenser. 
The system, as herein described, is highly advantageous 

in use. The system is so arranged that very little time 
is required between the start of the system and the time 
that the systemis delivering dehumidi?ed air at the desired 
temperature through hood 11. 
When the system is turned on, as by a manual control 

switch (not shown) for the compressor and blower motor, 
the pressure conditions in the condenser and evaporator 
are substantially the same. At this time the damper con 
trol 47 holds the louvers 35‘ in the open position. Air 
thus ?ows in through inlet 37, past the evaporator 26, 
through the louver openings for delivery through the duct 
20, thus ‘bypassing the condenser. As the compress-or 
continues its operation, the electrical energy applied there 
to is converted into heat and the refrigerant passed to 
the condenser includes this heat. With substantially no 
air passing over and around the condenser to remove 
this heat, the condenser temperature and pressure’ rise 
rapidly, thus creating .a pressure differential between the 
condenser and the evaporator. 
The increased heat in the condenser and the attendant 

increased condenser pressure puts the refrigerant passing 
therethrough in rapid rmotion where it collects in front 
of the expansion valve 39. With this increase in pres 
sure, valve 39 further restricts flow to the evaporator so 
as to maintain the selected evaporator pressure. 
At this time, the system is ready for the drying op 

eration which now commences some three to ?ve minutes 
after the start of the cycling system. 



3,263,342 
3 

With the increase in the condenser pressure, damper 
control 47 is actuated to close the louvers 35. With this 
bypass closed, the in?owing air passes from the evaporator 
to the area around the condenser where it picks up 
heat from the condenser and thence past the compressor 
where it again may pick up heat before delivery through 
the hood duct 12.. Damper control 47 is so designed that 
it maintains the dampers in closed position until the 
pressure condition in line 45 achieves a predetermined 
low level, which is generally that low pressure condition 
existing when compressor 22 is idle. In this regard, the 
condenser is not cooled suf?ciently by the in?owintg air 
as to cause a drop in pressure su?icient to open the 
dampers. 

Since the temperature of the in?-owing air is reduced 
by evaporator 26, moisture may be condensed therefrom 
where it may collect in the drain pan 30. The tempera 
ture of this air is then raised before delivery through 
the hood 11. Thus, the system may deliver warm air 
of a relatively low humidity content through hood 11, 
where it may absorb moisture from the hair of the patron 
using the dryer. 

Expansion valve 39 is of a type which may be set 
to regulate the pressure in evaporator 26 by varying the 
?ow area through the valve in response to pressure 
changes in the line 41. This valve may ?uctuate slightly 
toward and away from the closed position during the 
drying operation, but it remains essentially in the set 
position. This valve acts as a thermostat to control the 
hood discharge temperature. By regulating this setting 
the temperature of the air discharged from hood 11 may 
be varied. For example, with a one-half horse power 
compressor and with a valve 39 variously set to maintain 
varying pressures ranging from on the order of 17 to 
28 pounds per square inch, and with the incoming air 
at temperatures of approximately 70° F., the temperature 
of the air discharged from hood 11 may be varied from 
around 105° F. to 120° F. At the lower pressure set 
ting, the temperature of the discharged air is lower. At 
higher pressure settings the temperature is higher. 
The result is a relatively high B.t.u. discharge from 

the hood 11 While utilizing small amounts of electrical 
energy, as compared to conventional drying equipment 
utilizing electrical heating elements, with or without desic 
cant chambers to absorb moisture from the air delivered 
through the hood. 
The passage arrangement within the dryer efficiently 

utilizes a relatively small amount of space to enable the 
sequential passage of air through a cooling and dehu 
midifying stage as represented by the evaporator and then 
a heating stage as represented by the condenser and com 
pressor. 

The system also enables a constant withdrawal of 
moisture from- the air in the room in which the equipment 
is located. In this regard the room air which is passed 
into the cabinet is constantly dehumidi?ed before it is 
returned to the room. 

Whereas I :have shown and described certain operative 
forms of the invention, it should be understood that many 
variations in and to the invention are possible within the 
scope and spirit of the invention. The scope of the inven 
tion should be limited only by the scope of the hereinafter 
appended claims. 

I claim: 1 

1. A hair dryer system including an outlet hood, a duct 
connected to said hood and means for delivering air 
through said duct and to said hood for discharge through 
said hood, means de?ning air dehumidifying and heating 
passages connected to one another, air inlet means in said 70 
dehumidifying passage and means establishing communi~ 
cation between said heating passage and said duct, a 
refrigerant evaporator in said deh-umidifying passage for 
cooling and dehumidifying air passing therethrough, a 

4 
condenser and a compressor in said heating passage for 
heating air flowing therethrough, said compressor, con 
denser and evaporator being connected together for cycling 
refrigerant therethrough, bypass means for directing the 

5 ?ow of air direct from the evaporation to the compressor 
to thereby avoid a heat exchange relation with said 
condenser, means for maintaining the pressure of said 
evaporator at a preselected amount whereby the pressure 
and temperature of said condenser builds up rapidly to a 
predetermined amount, and means responsive to a buildup 
in the condenser pressure to a predetermined level for 
thereafter closing said bypass means to enable heat ab 
straction from said condenser. 

2. The system of claim 1 wherein said last named 
means includes pressure responsive means in a refrigerant 
line between said compressor and condenser, and a louver 
assembly interconnected therewith .to close said bypass 
means upon attainment of a predetermined pressure in 
said line. - 

3. The system of claim 1 wherein said pressure main 
taining means is in the form of a manually adjustable, 
pressure responsive valve which is formed and adapted to 
maintain a preselected pressure in the evaporator. 

4. The system of claim 1 characterized by and including 
means beneath said evaporator for trapping condensed 
moisture therein. 

5. A hair dryer including a base having walls formed 
and adapted to de?ne compartment means therewithin, a 
duct positioned centrally within said base and an outlet 

30 hood ?xed to said base and in communication with said 
duct, said hood being formed and adapted ‘for positioning 
over the human head, refrigerant means including an 
evaporator condenser, and compressor in said compart 

r ment means and refrigerant tubing for circulating liquid 
refrigerant from said compressor to said condenser and 
then to said evaporator so as to cool the area adjacent said 
evaporator so as to condense moisture from said are-a, 
means in said area for collecting moisture condensed from 
said air circulated past said evaporator, means for admit 
ting air from the area adjacent said condenser so as to heat 
said air, and means for delivering said heated air under a 
‘forced ?ow through said duct and hood, so as to dis 
charge a ?ow of heated, dehumidi‘?ed air through said 
hood and into the area surrounding said hood, said base 
including partition means dividing the space within said 
base into a dehumidifying compartment on one side of 
said duct in which said evaporator is located, and a heating 
compartment in which the condenser is located on the 
other side of said duct, said partition means having pas 
sages therein for the flow of air from the dehumidifying 
compartment to the heating compartment and from the 
heating compartment to the duct. 

6. The dryer of claim 5 wherein a blower is located in 
55 the bottom of said base and connected to said duct for 

causing said ‘forced ?ow of air, and said compressor is 
located in the bottom of said base. 
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