
COOLING DEVICE AIMED SPACER 

TECHNICAL FIELD 

The present invention relates to cooling device aimed 

spacers to be used for cooling devices such as cooling 

bedclothes, cooling seat cushions, cooling mats, cooling 

chairs, cooling clothes, and cooling shoes, for flowing 

therethrough ambient air to thereby cool an object body. 

BACKGROUND ART 

As bedclothes for cooling an object body such as at a 

sleepless summer night, there have been proposed devices 

for directly cooling the body such as by causing cooled air 

to flow into a covering futon and/or pillow. For example, 

covering futons of air flow-through type are filled with 

coarse cotton materials, or three-dimensional fabrics, for 

example, so as to flow air through such fillers. Such 

cotton materials and three-dimensional fabrics act as 

spacers for flowing air therearound. Namely, members of the 

covering futon are overlapped with each other via space 

serving as a flow passage for air. In addition to the 

aforementioned cotton materials and three-dimensional 

fabrics , spacers to be used for cooling devices of air 

flow-through type include continuous-foam sponges and 

entwined hard fibers. 

However, all of the aforementioned spacers only 

provide narrow gaps for passing air therethrough, thereby 
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resulting in an extremely large viscous drag upon 

impingement of air onto respective members of the spacer. 

As such, in order to flow a lot of air through spacers so 

as to obtain a sufficient cooling effect, it is required to 

apply a higher pressure to the air. Thus, the conventional 

cooling devices of air flow-through types require devices 

for generating a high pressure, thereby resulting in an 

extra cost as well as various disadvantages due to the high 

pressure. 

DISCLOSURE OF THE INVENTION 

The present invention has been carried out in view of 

the conventional technique circumstances, and it is 

therefore an object of the present invention to provide a 

cooling device aimed spacer capable of allowing a lot of 

air to flow therethrough even by a lower pressure. 

To achieve the aforementioned object, the first 

invention resides in a cooling device aimed spacer to be 

used in a cooling device which cools a cooling object by 

flowing, by blowing means, a gas through a substantially 

flat flow passage formed at that side of the cooling device 

which contacts with the cooling object, in which the 

cooling device aimed spacer serves to form the flow passage 

and comprises: a plurality of plate-like projecting 

portions arranged parallel to the gas-flowing direction in 

a state where the plate-like projecting portions are 

upstanding in the thickness direction of the flow passage, 
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wherein the plurality of plate-like projecting portions are 

integrally formed to become physically continuous such 

that: the width of each of the plate-like projecting 

portions along a direction perpendicular to the gas-flowing 

direction is in a range of 0.2 mm to 2 cm when viewed from 

the thickness direction of the flow passage; and the plate­

like projecting portions are formed at a ratio of 0.2 to 5 

pieces per 1 cm along the direction perpendicular to the 

gas-flowing direction when viewed from the thickness 

direction of the flow passage. 

To achieve the above object, the second invention 

resides in a cooling device aimed spacer to be used in a 

cooling device which cools a cooling object by flowing, by 

blowing means, a gas through a substantially flat flow 

passage formed at that side of the cooling device which 

contacts with the cooling object, in which the cooling 

device aimed spacer serves to form the flow passage and 

comprises: a plurality of column-shaped members arranged in 

a state upstanding in the thickness direction of the flow 

passage, wherein the plurality of column-shaped members are 

integrally formed to become physically continuous such 

that: the width of each of the column-shaped members along 

a direction perpendicular to the gas-flowing direction is 

in a range of 0.2 mm to 1 cm when viewed from the thickness 

direction of the flow passage; and the column-shaped 

members are formed at a ratio of 0.1 to 25 pieces per 1 cm2 

when viewed from the thickness direction of the flow 

- 3 -



------'------------------------------~~···•"'"'"•~·-·"·~--~-~ ... .,._, ______ -.. ----··--·-· 

passage. 

To achieve the above object, the third invention 

resides in a cooling device aimed spacer to be used in a 

cooling device which cools a cooling object by flowing, by 

blowing means, a gas through a substantially flat flow 

passage formed at that side of the cooling device which 

contacts with the cooling object, in which the cooling 

device ai.med spacer serves to form the flow passage and 

comprises: a plurality of column-shaped members each havi.ng 

a length component in the thickness direction of the flow 

passage, and a plurality of connecting members for 

connecting one ends of the plurali.ty of column-shaped 

members, wherein the plurality of column-shaped members are 

integrally formed to become physically continuous such 

that: the width of each of the column-shaped members along 

a direction perpendicular to the gas-flowing direction is 

in a range of 0.2 mm to 1 cm when viewed from the thickness 

direction of the flow passage: and the column-shaped 

members are formed at a ratio of 0.1 to 25 pieces per 1 cm2 

when viewed from the thi.ckness direction of the flow 

passage. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is .a schematic constitutional view of a 

cooling device of a vaporization heat utilizing type: 

FIG. 2 a graph showing a result of a preliminary 

experiment for checking a relationship between a cooling 

flow passage gap and a pressure under a constant air flow 

T1ris Sheet Has Been Replaced 

I ~fifil MUil 1111 W 1111. 
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quantity: 

FIG. 3(a), FIG. 3(b) and FIG. 3(c) are a schematic 

plan view, a schematic side view and a schematic partial 

perspective view of a spacer according to an Embodiment 1 

of the present invention, respectively; 

FIG. 4 is an enlarged schematic perspective view 

showing a modified embodiment of the spacer of the 

Embodiment 1: 

FIG. S(a), FIG. S(b) and FIG. S{c} are a schematic 

plan view. a schematic side view and a schematic partial 

perspective view of a spacer according to an Embodiment 2 

of the present invention. respectively; 

FIG. 6{a}. FIG. 6(b) and FIG. 6{c} are a schematic 

plan view, a schematic side view and a schematic partial 

perspect~ve view of a spacer according to an Embodiment 3 

of the present invention. respectively; 

·FIG. 7{a}. FIG. 7(b) and FIG. 7{c} are a schematic 

plan view. a schematic side view of an example of a spacer 

according to an Embodiment 4 of the present invention, and 

a schematic perspective view of a projecting portion of the 

spacer, respectively; 

FIG. S{a}. FIG. S(b) and FIG. S{c} are a schematic 

plan view. a schematic side view of another example of a 

spacer according to an Embodiment 4 of the present 

invention. and a schematic perspective view of a projecting 

portion of the spacer. respectively: 

FIG. 9(a). FIG. 9{b) and FIG. 9(c) are a schematic 
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plan view, a schematic side view of yet another example of 

a spacer according to an Embodiment 4 of the present 

invention, and a schematic perspective view of a projecting 

portion of the spacer, respectively; 

FIG. lO(a), FIG. lO(b) and FIG. lO(c) are a schematic 

plan view, a schematic side view of yet another example of 

a spacer according to an Embodiment 4 of the present 

invention, and a schematic perspective view of a projecting 

portion of the spacer, respectively; 

FIG. ll(a), FIG. ll{b) and FIG. ll(c) are a schematic 

plan view, a schematic side view of yet another example of 

a spacer according to an Embodiment 4 of the present 

invention, and a schematic perspective view of a projecting 

portion of the spacer, respectively; 

FIG. 12(a), FIG. 12(b) and FIG. 12(c) are a schematic 

.plan view, a schematic side view of yet another example of 

a spacer according to an Embodiment 4 of the present 

invention, and a schematic perspective view of a projecting 

portion of the spacer, respectively; 

FIG. 13(a) and FIG. 13(b) are a schematic plan view, 

and a schematic side view of yet another example of a 

spacer according to an Embodiment 4 of the present 

invention, respectively; 

FIG. 14(a), FIG. 14(b) and FIG. 14(c) are a schematic 

plan view, a schematic side view of yet another example of 

a spacer according to an Embodiment 4 of the present 

invention, and a schematic perspective view of a projecting 

- 6 -



portion of the spacer. respectively: 

FIG. 15{a). FIG. 15(b) and FIG. 15(c) are a schematic 

plan view. a schematic side view of yet another example of 

a spacer according to an Embodiment 4 of the present 

invention. and a schematic perspective view of a projecting 

portion of the spacer, respectively: 

FIG. 16(a), FIG. 16(b) and FIG. 16(c) are a schematic 

partial plan view, a schematic partial side view and a 

schematic partial perspective view of a spacer according to 

an Embodiment 5 of the present invention, respectively: 

FIG. 17 is a view showing a situation where a cooling 

seat cushion applied with the spacer of the Embodiment 4 is 

placed on a chair; 

FIG. 18(a) and FIG. 18(b) are a schematic plan view 

and a schematic cross-sectional view of the cooling seat 

cushion of FIG. 17, respectively; 

FIG. 19(a), FIG. 19(b) and FIG. 19(c) are a schematic 

plan view. a schematic front view and a schematic right 

side view. respectively. of a cooling pillow applied with 

the spacer of the Embodiment 4; 

FIG. 20(a), FIG. 20(b) and FIG. 20(c) are a schematic 

plan view. a schematic cross-sectional view of an 

evaporation sheet to be used for the cooling pillow of FIG. 

19, and a schematic plan view of a water conducting cloth 

and a thin cloth cooperatively constituting the evaporation 

sheet. respectively: and 

FIG. 21 is a schematic partial cross-sectional view 
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of an air flow passage of the cooling pillow of FIG. 19. 

BEST MODE FOR CARRYING OUT THE INVENTION 

There will be described hereinafter the best mode for 

carrying out the present invention, with reference to the 

accompanying drawings. 

The present inventors have invented cooling devices 

such as cooling bedclothes, cooling seat cushions, cooling 

mats, cooling chairs, cooling clothes, and cooling shoes, 

which provide a sufficient cooling effect with a simple 

structure and without deteriorating health of a user. Each 

of these cooling devices is to cool an object body such as 

a user's body by flowing a gas such as air by an 

electromotive fan through a cooling flow passage provided 

at that portion of the device which contacts with the 

object body. Required in such a cooling device so as to 

form the cooling flow passage is the cooling device aimed 

spacer of the present invention. 

The aforementioned cooling devices are generally 

classified into two types, i.e., an air flow-through type 

and a vaporization heat utilizing type. In cooling devices 

of the air flow-through type, ambient air which is cooler 

than a user's body temperature is flown into a cooling flow 

passage from one end thereof by fan, and flown out of the 

other end of the cooling flow passage, to thereby increase 

a temperature gradient between the body and the cooling 

flow passage. The value of such a temperature gradient 
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determines the amount of heat to be radiated from the 

user's body, to thereby largely affect on the temperature 

feeling of the user. As such, it is possible to render a 

user to feel coolness. by forcibly increasing the 

temperature gradient near the body surface to thereby 

increase the amount of heat to be radiated therefrom. 

Typically, the cooling flow passage is covered by a cloth 

sheet. 

FIG. 1 a schematic constitutional view of a cooling 

device of a vaporization heat utilizing type. As shown in 

FIG. l, the cooling device of the vaporization heat 

utilizing type is provided with a cooling flow passage 2, 

and an evaporation sheet 4 arranged at that side of the 

cooling flow passage 2 which contacts with an object body. 

Such an evaporation sheet 4 includes a water conducting 

member 4a for conducting water, and a waterproof member 4b 

for repelling the water infiltrated into the water 

conducting member 4a. This evaporation sheet 4 is arranged 

such that the water conducting member 4a is opposed to the 

cooling flow passage 2. Further, the water conducting 

member 4a is supplied with water from a tank 6, and the 

cooling flow passage 2 is supplied with air by a fan 8, so 

that the water is evaporated from the water conducting 

member 4a and so that the latent heat of the water 

resulting from such evaporation is provided by absorption 

of much heat from the body through the waterproof member 4b, 

to thereby cool the body. 
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Both of the aforementioned types of cooling devices 

obtain cooling effects by flowing air through a 

substantially flat cooling flow passage, to thereby 

efficiently take away heat from the body so as to obtain 

the cooling effect. As such, the cooling effect is 

determined by as to what structure is to be adopted as the 

cooling device aimed spacer for ensuring such a cooling 

flow passage. Thus, the cooling device aimed spacer is 

particularly important among the constituent elements of a 

cooling device. 

Actually, it is possible to improve a cooling effect 

of a cooling device, by increasing an air flow quantity per 

unit time to be flown through the cooling flow passage. 

Conversely, in case of a constant flow quantity, higher 

flow speeds of air near a body surf ace allow higher cooling 

effects. To this end, it is advantageous to sufficiently 

reduce the thickness of the cooling device aimed spacer. 

However, the reduced thickness of the cooling device aimed 

spacer for improving the flow speed leads to an increased 

pressure required for flowing air into the cooling flow 

passage, mainly in relation to the viscosity of air. 

There will be now explained a preliminary experiment 

conducted by the present inventors for the relationship 

between a thickness of a cooling flow passage and a 

difference between an inlet pressure and an outlet pressure 

of the cooling flow passage. In this preliminary experiment, 

two aluminum plates of 500 mm length and 250 mm width were 
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disposed parallel to each other, both ends in the 

longitudinal directi~n were opened, and both side ends were 

air-tightly closed, to thereby prepare a cooling flow 

passage. Further, there was studied as to how the 

difference between the inlet pressure and outlet pressure 

of the cooling flow passage was changed, when air was 

supplied in the longitudinal direction at a flow rate of 1 

liter/sec by an electromotive fan while changing the 

distance between the aluminum plates. FIG. 2 is a graph 

showing the result of the preliminary experiment. In FIG. 2, 

the abscissa represents the distance d [mm] between the two 

aluminum plates, and the ordinate represents the pressure 

difference p ·cmmH20]. Here, the pressure unit [mmH20] has a 

relationship with a unit of atm such that 1 mmH20 = 9.672X 

10-5 atm. 

Since the amount of blown air is fixed,_ the smaller 

the distance d, the larger the flow rate of air. As the 

flow rate becomes large, the resistance to which the 

flowing air is subject becomes large due to the friction 

between the air having viscosity and the inner wall of the 

passage. As such, when the thickness of the cooling flow 

passage is reduced to increase the flow rate, the required 

pressure is rapidly increased as shown in FIG. 2. Pressures 

exceeding a certain level require not a small-sized fan but 

a specific fan, thereby resulting in an excessive cost, 

larger electric power consumption, and an unnegligible 

noise problem of the fan. Thus, the cooling device having 
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such a structure can be noway particularly applied to 

bedclothes. Further, excessively higher pressures of air 

lead to problems of increased leakage of air such as at a 

joint portion between the cooling flow passage and the flow 

inlet, and of increased leakage of air from the sheet 

contacting with the cooling device aimed spacer forming the 

cooling flow passage. Under these circumstances, it is 

impractical to reduce the thickness of the cooling flow 

passage, thus of the cooling device aimed spacer, down to a 

value smaller than 2 mm. 

On the other hand, excessively increased thickness of 

the cooling flow passage so as to increase the flow 

quantity rather deteriorates the cooling effect, and 

requires an increased strength of the cooling device aimed 

spacer to be used for forming the cooling flow passage. 

Thus, the practical upper limit of the thickness of the 

cooling flow passage appears to be on the order of 20 to 30 

mm, depending on the type of the cooling device. 

Further, the cooling device aimed spacer is required 

to have a certain degree of flexibility, since the cooling 

flow passage in the cooling device is used to contact with 

a user's body. Moreover, the cooling device aimed spacer is 

required to be sufficiently lightweight such as in applying 

the cooling device _to covering futons, whereas the cooling 

device aimed spacer is required to have a sufficient 

strength for supporting the weight of the user's body such 

as in applying the cooling device to an underlying futon. 
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There will be explained hereinafter structural 

features of the cooling device aimed spacers according to 

the present invention. 

Each of the cooling device aimed spacers of the 

present invention is provided to form a cooling flow 

passage of a cooling device, and is formed with a plurality 

of projecting portions arranged to be substantially flat. 

Herein. the cooling device aimed spacers are generally 

classified into three types of A, B and C. Each of the 

spacers of the type A utilizes a plurality of plate-like 

projecting portions arranged parallel to the gas-flowing 

direction in a state where the plate-like projecting 

portions are upstanding in the thickness direction of the 

cooling flow passage. Namely, each of the spacers of the 

type A previously defines the gas-flowing direction. Those 

spacers of the Embodiments 1 and 2 to be described later 

correspond to this type A. 

The spacer of the type B utilizes. as projecting 

portions. a plurality of column-shaped members regularly 

arranged in a state upstanding in the thickness direction 

of the cooling flow passage. The spacer shown in the 

Embodiment 3 to be described later corresponds to this type 

B. Further, each of the spacers of the type C is provided 

with: a plurality of column- shaped members having length 

components along the thickness direction of the cooling 

flow passage; and a plurality of connecting members for 

connecting the tip ends of the column-shaped members. In 
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this case, one projecting portion is constituted of one 

connecting member and pertinent column-shaped members 

connected by the one connecting member. Those spacers shown 

in the Embodiments 4 and 5 to be described later correspond 

to this type c. 

Actually, each of such cooling device aimed spacers 

is constituted such that projecting portions are integrally 

formed to become physically continuous via base member. 

This is because, independently or separately forming 

projecting portions requires a laborious work in 

manufacturing spacers, thus impractical. Only, the cooling 

device aimed spacer to be used for forming the cooling flow 

passage need not be integral as a whole. For example, it is 

possible to use the spacer by dividing it into a plurality 

of segments, or to use duly arranged smaller 5-cm square 

spacers. 

Concretely, such cooling device aimed spacers can be 

inexpensively manufactured such as by injection molding of 

soft plastics. Namely, the spacers are formed by pouring 

heated and fluidized plastics into a mold. In this way, 

since the cooling device aimed spacer is integrally formed 

by using a mold, the cooling device aimed spacer has no 

portions which overlap with other portions of the spacer 

via space in the thickness direction of the spacer upon 

such integral forming. However, such as when a reinforcing 

member is attached to the cooling device aimed spacer after 

the integral formation, there may be formed a portion 
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overlapping with other portion of the spacer via space in 

the thickness direction of the spacer. It is of course 

possible to do so. 

The cooling device aimed spacer of this embodiment 

has its thickness of at least 2 mm, in view of the result 

of the aforementioned preliminary experiment. This is 

because, thickness smaller than 2 mm requires a 

considerably increased air pressure so as to flow air at a 

constant flow quantity, and is thus impractical. 

In such cooling device aimed spacers, how the 

allocation density of projecting portions and the distances 

therebetween are to be designed shall be determined in 

consideration of the strength of material, the shape of 

projecting portions, and the applicable kind of cooling 

device. In this case, the particularly important point is 

to reduce the viscous drag upon impingement of air onto 

projecting portions. This is because, larger viscous drags 

require a specific fan for generating larger pressures so 

as to flow air at a constant flow quantity, to thereby 

cause further problems of increased electric power 

consumption and noises. The result of the experiment 

conducted by the present inventors has shown a considerable 

increase of viscous drag, in case of flowing a practical 

amount of blown air {such as 1 liter/sec for a spacer 

having a width of 250 mm and a thickness of 5 mm), while 

adopting a value less than 2 mm as a distance between 

projecting portions themselves in the type A and as a 
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distance between column-shaped members themselves in the 

types B and c. Thus, it is required to adopt a value of at 

least 2 mm as a distance between projecting portions 

themselves in the type A and as a distance between column­

shaped members themselves in the types B and C. In other 

words, this requires that: in the spacer of the type A, the 

number of projecting portions per 1 cm along a direction 

perpendicular to the gas-flowing direction should be 5 at 

the utmost when viewed from the thickness direction of the 

spacer; and in the spacer of the type B or C, the number of 

column-shaped members per 1 cm2 should be 25 at the utmost 

when viewed from the thickness direction of the spacer. 

Further, since the cooling device aimed spacers also 

have a purpose to flow air therethrough, it is also 

necessary to increase an opening ratio within a plane 

perpendicular to the air-flowing direction to a certain 

extent. Concretely, it is preferable to set such an opening 

ratio at 30 % or more. In this respect, even an opening 

ratio of 99 % leads to a considerably increased viscous 

drag, if the ratio is provided by arranging fibers of 10 

microns at a pitch of as narrow as 1 mm. As such, the 

opening ratio should be duly increased, after satisfying 

the aforementioned requirement of the distance between the 

projecting portions or between column-shaped members. 

Considering the above, these embodiments provide that: in 

the spacer of the type A, the width of each of plate-like 

projecting portions along the direction perpendicular to 
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the gas-flowing direction is set at O. 2 mm to 2 cm when 

viewed from the thickness direction of the spacer; and in 

the spacer of the type B, C, the width of each of column­

shaped members along the direction perpendicular to the 

gas-flowing direction is set at 0.2 mm to 1 cm when viewed 

from the thickness direction of the spacer. Note, the 

widths narrower than 0.2 mm in the spacer of the type B, C 

lead to a considerably reduced strength of the column­

shaped member and lead to failure of forming thereof by a 

mold. 

Meanwhile, from various aspects, it is also 

preferable that the opening ratio is large at that side of 

the cooling device aimed spacer which contacts with the 

user's body. Concretely, such an opening ratio is 

preferably 20 % or more. Specifically, cooling devices of 

the air flow-through type inherently have such a secondary 

effect that the moisture near the body · surface due to 

perspiration from the body surface can be discharged into 

the cooling flow passage. However, such a secondary effect 

can be hardly expected due to less permeation of water 

vapor through the spacer, if the opening ratio is small at 

the user's body contacting side of the spacer when an air­

tight material is used for the spacer. Further, in the 

cooling device of the vaporization heat utilizing type, 

smaller opening ratios at the user's body contacting side 

of the spacer necessarily lead to a smaller contact ratio 

of the flowing air with the evaporation sheet, to thereby 
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reduce the evaporation amount which results in a 

deteriorated cooling effect. 

In each of the aforementioned two types of cooling 

devices, the cooling flow passage is formed by covering a 

cloth sheet or evaporation sheet onto a body contacting 

side of the cooling device aimed spacer. Thus, in applying 

the cooli.ng devi.ce such as to an underlyi.ng futon, wi.der 

distances between projecti.ng porti.ons of the cooling device 

ai.med spacer result in rugged feeling by the projecting 

porti.ons when a user's body is placed on the projecting 

portions. To restrict such rugged feeling, it is enough to 

i.nterpose a meshed 

between the sheet 

material 

and the 

as an insertion materi.al 

column-shaped members or 

connecting members. However, the effect by virtue of such a 

meshed material is limited, if the distance between 

projecting portions is so wide. Thus, to effectively 

restrict the rugged feeli.ng, it is necessary to restrict 

the upper limit of the distance between projecting portions 

themselves . Concretely, it is ·-preferable to set the 

distance between projecting portions themselves at 50 mm at 

the utmost in the type A, and the distance between column­

shaped members themselves at 30 mm at the utmost i.n the 

type B, C. In view of the above, these embodiments provide 

that: in the spacer of the type A, the number of projecting 

portions per 1 cm along a direction perpendicular to the 

gas-flowing direction i.s set at at least O. 2 when vi.ewed 

from the thickness direction of the cooling flow passage; 
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and in the spacer of the Type B or C, the number of column­

shaped members per 1 cm2 is set at at least 0.1 when viewed 

from the thickness direction of the cooling flow passage. 

There will be hereinafter described concrete 

embodiments of the cooling device aimed spacers according 

to the present invention. 

FIGS. 3 through 16 are views for explaining various 

cooling device aimed spacers. In FIGS. 3 through 15, there 

are shown small pieces of cooling device aimed spacers such 

as 5 cm x 4 cm. 

[Embodiment 1] 

FIG. 3(a), FIG. 3(b) and FIG. 3(c) are a schematic 

plan view, a schematic side view and a schematic partial 

perspective view of a cooling device aimed spacer lOa of an 

Embodiment l, respectively. 

The cooling device aimed spacer lOa shown in FIG. 3 

is called "hollow rail type 11
, which includes a rectangular 

base member lla and a plurality of rair-shaped projecting 

portions 12a. The plurality of rail-shaped projecting 

portions 12a are arranged such that the longitudinal 

direction of the rail-shaped projecting portions 12a become 

parallel to the long side of the base member lla, and the 

plurality of rail-shaped projecting portions 12a are 

physically joined to become continuous via the base member 

lla. As shown in FIG. 3(c), each of rail-shaped projecting 

portions 12a comprises two pieces of plate-like projecting 

portions 15, 15 and a connecting member 16 connecting the 
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upper ends of the plate-like projecting portions 15, 15. 

Thus, there are formed passages for flowing air 

therethrough, by the space between adjacent rail-shaped 

projecting portions 12a and by.the space within each rail­

shaped projecting portion 12a. 

The width of each of the plurality of plate-like 

projecting portions 15 along the direction perpendicular to 

the gas-flowing direction is set at 0.2 mm to 2 cm when 

viewed from the thickness direction of the spacer. Further, 

the distance between the plurality of plate-like projecting 

portions 15 themselves is set at 2 mm to 50 mm, for example. 

Thus, the number of plate-like projecting portions 15 per 1 

cm along a direction perpendicular to the gas-flowing 

direction is set at 0.2 to 5 inclusive when viewed from the 

thickness direction of the spacer. This is also true in the 

example 2 to be described later. 

The hollow rail type of cooling device aimed spacer 

lOa can be formed by bending a sheet material such as hard 

paper or by vacuum molding of a plastic film. Since the 

cooling device aimed spacer lOa is integrally formed in 

such a way, the cooling device aimed spacer lOa has no 

portions which overlap with other portions of the spacer 

via space in the thickness direction of the spacer. This is 

also true in the embodiments to be described later. 

The spacer lOa of the Embodiment 1 has such features 

that the same can be readily manufactured and that the same 

allows air to flow through not only the space between rail-
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shaped projecting portions 12a themselves but also the 

space within the rail-shaped projecting portion 12a. Only, 

it is desirable to provide a meshed member as an insertion 

material on the rail-shaped projecting portions 12a, since 

the spacer lOa brings about rugged feeling when used to 

form cooling flow passages of a cooling device. Further, 

since the spacer lOa has a lesser flexibility in the 

longitudinal direction, it is desirable to apply the spacer 

lOa to a cooling device which scarcely requires flexibility 

in such a direction. 

Note, when it is required to increase th~ strength of 

the spacer lOa, it is possible to adhere a bottom plate 19 

to the underside of the base member lla as shown in FIG. 4. 

[Embodiment 2] 

FIG. 5(a), FIG. S(b) and FIG. 5(c) are a schematic 

plan view, a schematic side view and a schematic partial 

perspective view of a cooling device aimed spacer lOb 

according to an Embodiment 2, respectively. 

The cooling device aimed spacer lOb shown in FIG. 5 

is called a "rail division type", and includes a 

rectangular base member llb and a plurality of short plate­

like projecting portions 12b. The plurality of plate-like 

projecting portions 12b are arranged such that the 

longitudinal direction of the plate-like projecting 

portions 12b become parallel to the long side of the base 

member llb, and the plurality of plate-like projecting 

portions 12b are physically joined to become continuous via 
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the base member llb. The plate-like projecting portion 12b 

is short as compared with the plate-like projecting portion 

of the Embodiment l, and can be regarded as being obtained 

by dividing the plate-like projecting portion of the 

Embodiment 1 into a plurality of segments. Unlike the 

Embodiment l, the upper ends of the adjacent plate-like 

projecting portions 12b are not connected in the Embodiment 

2, so that the space between adjacent plate-like projecting 

portions 12b acts as a passage for flowing air therethrough. 

This rail division type of cooling device aimed 

spacer lOb can be formed such as by compression molding of 

rubber, or injection molding of soft plastics. 

The spacer lOb of the Embodiment 2 is formed with a 

lot of short plate-like projecting portions 12b along the 

longitudinal direction of the spacer lOb, so that the 

spacer lOb has flexibility also in the longitudinal 

direction thereof. Further, this spacer lOb is capable of 

supporting a heavier load as compared with the spacer of 

the Embodiment 1. 

It is desirable to provide a meshed member as an 

insertion material on the plate-like projecting portions 

12b, since the spacer lOb brings about rugged feeling when 

used to form cooling flow passages of a cooling device. 

In the spacer lOb of the Embodiment 2, it is possible 

to increase the thickness of the plate-like projecting 

portion 12b to provide a cavity within it. This allows to 

realize a lightweight spacer, considering its weight 
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resistance. In this situation, the spacer lOb can be formed 

such as by compression molding of rubber, injection molding 

of soft plastics, or vacuum molding of plastic film. 

[Embodiment 3] 

FIG. 6{a). FIG. 6{b) and FIG. 6{c) are a schematic 

plan view, a schematic side view and a schematic partial 

perspective view of a cooling device aimed spacer 20 

according to an Embodiment 3, respectively. 

The cooling device aimed spacer 20 shown in FIG. 6 is 

called a "column-shaped type", and includes a rectangular 

base member 21 and a plurality of column-shaped members 22. 

Each of the column-shaped members 22 is formed to be 

vertically upwardly extended from the base member 21. Thus, 

the plurality of column-shaped members 22 are physically 

joined to become continuous via base member 21. 

The width of each of the plurality of column-shaped 

members 22 along the direction perpendicular to the gas­

flowing direction is set at 0.2 mm to 1 cm when viewed from 

the thickness direction of the spacer. Further. the 

distance between the column-shaped members 22 themselves is 

set at 2 mm to 30 mm, for example. Thus, the number of 

column-shaped members 22 per 1 cm2 is 0.1 to 25 when viewed 

from the thickness direction of the spacer. 

This column-shaped type of spacer 20 can be formed 

such as by compression molding of rubber, injection molding 

of soft plastics, or calendering method. 

· The spacer 20 of the Embodiment 3 has such advantages 
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that this spacer 20 is lightweight, flexible in an 

omnidirectional manner, and capable of allowing air to pass 

through the spacer 20 in an omnidirectional manner. Only, 

this spacer 20 is incapable of bearing a heavier load, and 

thus is suitable to be used for a cooling device such as 

clothes and covering futon. Note, it is possible to 

increase the diameter of the column-shaped member 22 to 

provide a cavity within it. 

[Embodiment 4] 

All of nine types of cooling device aimed spacers 30a, 

30b, .. , 30i shown in FIGS. 7 through 15 are so-called 

"member-connection type". In each of FIGS. 7 through 15, 

(a) , ( b) and ( c) are a schematic plan view, a schema tic 

side view of an applicable member-connection type spacer, 

and a schematic perspective view of a projecting portion of 

the spacer, respectively. 

The member-connection type spacer 30a shown in FIG. 7 

includes a plurality of projecting portions 31a 

substantially flatly arranged on a rectangular base member 

35. Namely, the projecting portions 3la are physically 

joined to become continuous via base member 35. As shown in 

FIG. 7(c), each projecting portion 3la comprises four 

column-shaped members 32a and a square frame-shaped 

connecting member 33a. Each column-shaped member 32a is 

drawn obliquely upwardly from the base member 35. Each 

column-shaped member 32a has its tip end connected to one 

of corners of the connecting member 33a. Further, each 
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column-shaped member 32a of each pertinent projecting 

portion Jla has a lower end connected to lower ends of 

column-shaped members 32a of three projecting portions 3la 

adjacent to the pertinent projecting portion 3la. so that 

all projecting portions 3la are arranged regularly. 
-· 

The member-connection type spacer 30b shown in FIG. 8 

includes a plurality of projecting portions 3lb 

substantially flatly arranged on a rectangular base member 

35. Namely. the projecting portions 3lb are physically 

joined to become continuous via base member 35. As shown in 

FIG. 8(c). each projecting portion 3lb comprises three 

column-shaped members 32b and a ring-shaped connecting 

member 33b. Each column-shaped member 32b is drawn 

obliquely upwardly from the base member 35. The tip ends of 

column-shaped members 32b are connected to the connecting 

member 33b. In this case, adjacent two column-shaped 

members 32b form an angle of 120° therebetween when viewed 

from the above of the spacer 30b as shown in FIG. 8 (a) . 

Further, each column-shaped member 32b of each pertinent 

projecting portion 31b has a lower end connected to lower 

ends of column-shaped members 32b of two projecting 

portions 3lb adjacent to the pertinent projecting portion 

3lb. Thus, all projecting portions 3lb are arranged 

regularly, and present a substantially honeycomb pattern 

when viewed from the above. 

Those member-connection type spacers 30c. 30d, 30e 

shown in FIG. 9, FIG. 10 and FIG. 11 are modified 
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embodiments of the spacer 30b of FIG. 8, such that mainly 

the shape of the connecting member is modified in each of 

them. In the member-connection type spacer 30c of FIG. 9, 

each projecting portion 31c comprises three ·column-shaped 

members 32c and a connecting member 33c which is an 

equilateral triangle shaped frame. Each column-shaped 

member 32c has its tip end connected to one of corners of 

the connecting member 33c. Further, in the member­

connection type spacer 30d of FIG. 10, each projecting 

portion 3ld comprises three column-shaped members 32d and a 

connecting member 33d which has an inverted 11 Y11 shape. Each 

column-shaped member 32d has its tip end connected to one 

of tip ends of the connecting member 33d. In the member­

connection type spacer 30e of FIG. 11, each projecting 

portion 31e comprises three column-shaped members 32e and a 

connecting .member 33e which has a double-circle ring shape. 

In each of spacers 30c, 30d, 30e, the other structure is 

substantially the same as the spacer 30b of FIG. 8. 

FIG. 12 shows a member-connection type spacer 30f 

including a plurality of projecting portions 31f which are 

arranged to be substantially flatly on a rectangular base 

member 35. The projecting portions 31f are physically 

joined to become continuous via base member 35. As shown in 

FIG. 12(c), each projecting portion 3lf comprises two 

column-shaped members 32f and a rod-like connecting member 

33f. Each column-shaped member 32f is drawn vertically 

upwardly from the base member 35. Each column-shaped member 
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32f has its tip end connected to one of tip ends of the 

connecting member 33f. The projecting portions 3lb are 

regularly arranged at predetennined intervals such that the 

longitudinal direction of each projecting portion 31f is 

directed laterally. 

The member-connection type spacer 30g shown in FIG. 

13 is a modified embodiment of the spacer 30f shown in FIG. 

12, such that only the way to arrange projecting portions 

31f is modified. Namely, there are regularly and 

alternately arranged those projecting portions 31f having 

the longitudinal directions thereof directed laterally, and 

those projecting portions 31f having the longitudinal 

directions thereof directed longitudinally. Thus, the 

plurality of projecting portions 3lf are arranged in a 

substantially square-meshed pattern when viewed from the 

above. Other structure is substantially the same as the 

spacer 30f of FIG. 12. 

The member-connection type spacer 30h shown in FIG. 

14 includes a plurality of projecting portions 3lh 

substantially flatly arranged on a rectangular base member 

35. The projecting portions 3lh are physically joined to 

become continuous via base member 35. As shown in FIG. 

14(c), each projecting portion 31h comprises four column­

shaped members 32h and a cross-shaped connecting member 33h. 

Each column-shaped member 32h is drawn vertically upwardly 

from the base member 35. The tip end of each column-shaped 

member 32h is connected to one of tip ends of the 
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connecting member 33h. Further, the projecting portions 3lh 

are regularly arranged at predetermined intervals. 

The member-connection type spacer 30i shown in FIG. 

15 is a modified embodiment of the spacer 30h of FIG. 14, 

such that mainly the shape of the connecting member is 

modified. In the member-connection type spacer 30i of FIG. 

15, each projecting portion 3li comprises three column­

shaped members 32i and a connecting member 33i which is a 

square shaped frame. Each column-shaped member 32i has its 

tip end connected to a center portion of one side of the 

connecting member 33i. Other structure is substantially the 

same as the spacer 30h of FIG. 14. 

In each of the aforementioned member-connection type 

spacers 30a, 30b, .. , 30i, the width of each column-shaped 

member along the direction perpendicular to the gas-flowing 

direction is set at O. 2 mm to 1 cm when viewed from the 

thickness direction of the spacer. Further, the distance 

between column-shaped members themselves is set at 2 mm to 

30 mm, for example. Thus, the number of column-shaped 

members per 1 cm2 is O • 1 to 2 5 when viewed from the 

thickness direction of the spacer. This is also true in an 

Embodiment 5 to be described hereinafter. 

Further, each of member-connection type spacers 30a, 

30b, .• , 30i is integrally formed such as by injection 

molding of soft plastics. Thus, the column-shaped members 

and accompanying connecting members are continuous in a 

seamless manner as a matter of course, and some of column-
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shaped members continuously and smoothly transfer to the 

connecting member depending on the shapes of the column­

shaped members and connecting members. By virtue of such 

integral formation, none of the member-connection type 

spacers 30a, 30b, •• , 30i has portions which overlap with 

other portions of the spacer via space in the thickness 

direction of the spacer. Thus, in each of the member­

connection type spacers 30a, 30b, .. , 30i shown in (c) of 

FIG. 7 through FIG. 15, there is formed a predetermined 

hole 37a, 37b, ... , 37i such as at those areas of the base 

member, which are opposed to the column-shaped members 

drawn obliquely upwardly from the base member and which are 

opposed to the connecting member. 

Each member-connection type spacer of the Embodiment 

4 has a first feature of reduced degree of rugged feeling, 

since the spacer has a large number of connecting members 

per a unit area when viewed from the thickness direction of 

the spacer. Further, each spacer has increased flexibility 

and is capable of bearing a heavier load, considering the 

light weight of the spacer. Moreover, each spacer can be 

used for any type of cooling device, since the projecting 

portions of the spacer can be formed in various shapes. For 

example, the spacer 30a having the square framed connecting 

members shown in FIG. 7 is capable of bearing a 

considerably heavy load, by increasing the thickness. Thus, 

the spacer can be used for a cooling device such as an 

underlying futon. Conversely, reducing the thickness 
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extremely reduces the weight and improves the flexibility, 

to thereby allow to use the spacer for a cooling device 

such as clothes. In this way, the member-connection type 

spacers have versatility. 

Note, in case of increasing the strength of each 

member-connection type spacer of the Embodiment 4, it is 

enough, for example, to mutually connect adjacent column­

shaped members themselves or adjacent connecting members 

themselves by another connecting member, concerning some of 

the plurality of projecting portions. 

[Embodiment 5] 

FIG. 16(a), FIG. 16(b) and FIG. 16(c) are a schematic 

partial plan view, a schematic partial side view and a 

schematic partial perspective view of a cooling device 

aimed spacer 40 of the Embodiment 5, respectively. 

The cooling device aimed spacer 40 shown in FIG. 16 

is called an "upper and lower line type", whi.ch i.ncludes a 

plurali.ty of upper rails 41, a plurality of lower rails 42 

and a plurality of column-shaped members 43. The plurality 

of upper rails 41 are arranged at predetermi.ned intervals 

in the verti.cal direction J.n FIG. 16(a), while the 

plurality of lower rails 42 are arranged at predetermined 

intervals in the lateral di.rection in FIG. 16(a). The 

column-shaped members 43 are provided at those 

intersecti.ons between upper rai.ls 41 and lower rai.ls 42 

when viewed from the above, respectively, so as to 

interconnect the upper rails 41 and lower rails 42. Thus, 
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the plurality of column-shaped members 43 are physically 

joined to become continuous via upper rails 41 and lower 

rails 42. 

In the Embodiment 5, the upper rails 41 correspond to 

the connecting members in the present invention. In this 

case, it is assumed that one projecting portion is 

constituted of one upper rail 41 and the plurality of 

column-shaped members 43 connected by the upper rail 41. 

The upper and lower line type spacer 40 can be formed 

such as by injection molding of plastics. 

The spacer 40 of the Embodiment 5 has upper and lower 

meshed sides, so that the spacer 40 exhibits rugged feeling 

of a lesser degree and is extremely lightweight with 

increased flexibility. The spacer 40 has a further feature 

that its function is unchanged even when it is inverted. 

Thus, in forming a cooling flow passage in a cooling device, 

the spacer 40 can be used invertedly. When an increased 

strength is required for the spacer 40, the column-shaped 

members 43 may be thickened. 

Further, larger pushing forces against the spacer 40 

of the Embodiment 5 may widen the distance between upper 

rails or between the lower rails. To avoid such a situation, 

it is possible to provide connecting members for mutually 

connecting adjacent upper rails or adjacent lower rails at 

several points. 

Meanwhile, in those spacers of the aforementioned 

Embodiments 1 through 4, it is desirable to form a lot of 
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large holes in the base members. as required. Namely, those 

spacers having the plurality of projecting portions 

arranged on the re spec ti ve base members shall be used to 

set the respective base members downwardly and to place the 

user's body on the upper ends of the projecting portions. 

in case of applying the respective spacers to cooling 

devices. However, it is certain that a cooling seat cushion 

is used invertedly. As such. forming large holes in the 

base member reduces that area of the spacer which contacts 

with the user's body, to thereby allow to use the cooling 

seat cushion invertedly. Moreover, forming a large number 

of large holes in the base member further lightens the 

spacer to thereby advantageously increase the flexibility 

of the spacer. 

In addition, there exist the following methods to 

obtain a larger spacer such as in a size of 2 m x 2 m from 

those spacers made of small pieces as shown in Embodiments 

1 through 4. Namely, it is possible to readily fabricate a 

larger spacer by mutually abutting sides of respective 

pieces and by heat welding them, when the material of the 

spacer is plastics. It is also possible to adhere the 

respective pieces onto a large plate, or to connect the 

respective pieces by connectors such that the respective 

pieces can be folded relative to one another. 

There will be described hereinafter cooling devices 

applied with the cooling devices aimed spacers according to 

the present invention, respectively. Herein, there will be 
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described situations where such cooling device aimed 

spacers are applied to an air flow-through type cooling 

seat cushion and a vaporization heat utilizing type cooling 

pillow, respectively. 

[Application Example to Cooling Seat Cushion] 

FIG. 17 is a view showing a situation where a cooling 

seat cushion applied with the cooling device aimed spacer 

of the present invention is placed on a chair, FIG. 18(a) 

is a schematic plan view of the cooling seat cushion, and 

FIG. 18(b) is a schematic cross-sectional view of the 

cooling seat cushion viewed in an A-A arrow direction. 

As shown in FIG. 17, such a cooling seat cushion 100 

is used by placing it on a chair X. It is of course 

possible to use it by placing it such as on a bench or sofa. 

As shown in FIG. 18, this cooling seat cushion 100 includes 

a cooling flow passage 110, a connecting flow passage 120, 

a DC fan 130 as blowing means, a battery 140, a main switch 

150 and a pressure switch 160. The cooling flow passage 110 

is provided for air to be flown by the DC fan 130, and 

comprises a square spacer 30i of a size of 400 mm x 400 mm 

and a sheet 111. Namely, this example adopts the member­

connection type spacer 30i shown in FIG. 15. Considering 

that the cooling seat cushion 100 is used by placing it on 

the chair, the whole size of the cooling seat cushion 100 

is desirably of a size on the order of 500 mm x 500 mm at 

the utmost. 

The sheet 111 is formed in a sack shape to cover the 
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whole of the spacer 30i. Note, the sheet 111 has a right 

side 112 opened to suck air, in FIG. lB(a). The material of 

the sheet 111 may be whatever readily allows water vapor to 

permeate therethrough, such as high-density cotton cloth, 

or typical cloth. 

The connecting flow passage 120 is a space provided 

between the DC fan 130 and the cooling flow passage 110. 

The DC fan 130 is provided to suck air from the cooling 

flow passage 110 and the connecting flow passage 120, and 

to discharge the air to the exterior. The battery 140 is to 

drive the DC' fan 130. Such a battery 140 may be a normal 

dry cell, .and preferably a rechargeable secondary cell 

which can be charged by a mains-power during disuse of the 

cooling seat cushion 100. 

The pressure switch 160 is provided at a 

substantially central upper portion of the cooling flow 

passage 110. The main switch 150 and the pressure switch 

160 are serially connected to each other, so that the DC 

fan 130 is supplied with power from the battery 140 when 

both switches 150, 160 are turned ON. 

In use as shown in FIG. 17, the cooling seat cushion 

is placed such that the connecting flow passage 120 comes 

to the rear portion (backrest side) of the chair. The DC 

fan 130 is typically placed to set its blow opening 

downwardly, but may be inverted depending on the structure 

of the chair. When a user sits on the chair X under this 

condition, the pressure switch 160 is turned ON by sensing 
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the sitting. If the main switch 150 has been kept ON, the 

DC fan 130 is rotated in a direction to suck ambient air 

from the right side 112 of the sheet 111. The air sucked 

via side 112 flows through the connecting flow passage 111 

formed by the spacer 30i, and then discharged downwardly by 

the DC fan 130. It is enough that the amount of flown air 

is on the order of 1 liter/sec, so that the DC fan 130 for 

flowing such an amount of air is of a small size of 40 mm 

length x 40 mm width x 10 mm thickness. 

Such a cooling seat cushion is capable of increasing 

the temperature gradient of the hips of a user who has sat 

on the cooling seat cushion, by causing ambient air cooler 

than the user's body temperature to be flown just under the 

hips. Thus, sitting for a long time causes no increase of 

the temperature of those portions of the cooling seat 

cushion which contact with hips because of the user's body 

temperature, to thereby prevent a sweaty condition and to 

thereby provide comfortable feeling. 

Providing a lot of large holes at the base member 35 

of the spacer 30i allows to obtain a sufficient cooling 

effect even when the cooling seat cushion is used 

invertedly. Also in this case, it is possible to prevent a 

sweaty condition. 

[Application Example to Cooling Pillow] 

FIG. 19(a}, FIG. 19(b) and FIG. 19(c) are a schematic 

plan view, a schematic front view and a schematic right 

side view, respectively, of a cooling pillow applied with 
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the spacer of the present invention. FIG. 20(a) is a 

schematic plan view of an evaporation sheet to be used for 

the cooling pillow, FIG. 20(b} is a schematic cross­

sectional view of the evaporation sheet as viewed from a B­

B arrow direction, and FIG. 20(c} is a schematic plan view 

of a water conducting cloth and a thin cloth constituting 

the evaporation sheet. Further, FIG. 21 is a schematic 

partial cross-sectional view of an air flow passage of the 

cooling pillow. 

As shown in FIG. 19, the cooling pillow 200 is 

provided with an air flow passage 210, an evaporation sheet 

220, a cushioning material 230, a fan 240 as blowing means, 

and a tank 250. The cooling pillow 200 has its center 

portion 202 for placing thereon a head of a sleeping user. 

The cooling pillow 200 has its lower portion provided with 

the tank 250 for filling water, and the cushioning material 

230 is placed on the tank 250. The cushioning material 230 

is provided for improving the feeling upon sleeping. In FIG. 

19, the cooling pillow 200 is used such that the body of 

the sleeping user comes to the side labeled "Front". 

The air flow passage 210 is placed on the cushioning 

material 230. 'Placed at the upper portion of the center 

portion 202 of the air flow passage 210 is an upper end 

portion of the evaporation sheet 220, and the other end 

portion of the evaporation sheet 220 is inserted into the 

tank 250 via slit provided at the tank 250 and immersed in 

water therein. 
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As shown in FIG. 19(b), the air flow passage 210 is 

the passage through which the air fed by the fan 240 

provided at the side portion of the cooling pillow 200 is 

flown. The air passed through the air flow passage 210 is 

discharged to the exterior via side ·portion (right side in 

FIG. 19(b)) opposite to the fan 240. 

There will be now described the evaporation sheet 220. 

As shown in FIG. 20, the evaporation sheet 220 includes: a 

water conducting cloth 221 and a thin cloth 222, as a water 

conducting member; a water conducting cloth cover 223; a 

waterproof sheet 224 as a waterproof member; and a 

connector 225. As shown in FIG. 20(c), the upper portion of 

the water con~ucting cloth 221 is formed into a comb shape. 

This portion is adhered with the thin cloth 222 for 

allowing water to sufficiently permeate therethrough. For 

example, a towel cloth is adopted as the water conducting 

cloth 221. The towel cloth has a superior function to suck 

up water and to keep it. 

As shown in FIG. 20(a) and FIG. 20(b), the lower 

portion of the water conducting cloth 221 is covered by the 

water conducting cloth cover 223 made of polyethylene. 

Further, the water conducting cloth cover 223 has its lower 

end formed with a lot of water suck holes 223a. 

The lower portion of the water conducting cloth 221 

covered by the water conducting cloth cover 223 is inserted 

into the connector 225. The connector 225 is removably 

inserted into the slit of the tank 250, to thereby 
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facilitate insertion of the water conducting cloth 221 into 

the tank 250. Inserting the lower portion of the water 

conducting cloth 221 covered by the water conducting cloth 

cover 223 into the tank 250 causes the water conducting 

cloth 221 to suck up water via water suck holes- 223a toward 

the upper portion of the water conducting cloth 221 by a 

capillary phenomenon. The water conducting cloth cover 223 

acts to prevent unnecessary evaporation of water upon 

sucking it up and to prevent the cushioning material 230 

from being wetted. 

As shown in FIG. 19(a), the thin cloth 222 and the 

comb shaped portion of the water conducting cloth 221 are 

placed on the center portion 202 of the air flow passage 

210. The water sucked up from the lower portion of the 

water conducting cloth 221 is transferred to the thin cloth 

222 from the comb shaped portion at the upper portion of 

the water conducting cloth 221, and is immediately 

dispersed to thereby spread over the thin cloth 222. 

Typically, the thin cloth 222 is wholly wetted in about 10 

minutes after the lower end of the water conducting cloth 

221 has been inserted into the tank 250. The comb shaped 

portion of the water conducting cloth 221 and the thin 

cloth 222 both placed on the air flow passage 210 are 

further covered by the waterproof sheet 224 so as to 

prevent a user's head placed thereon from being wetted. 

Note, the water conducting cloth 221, thin cloth 222 

and waterproof sheet 224 may be individual members to be 
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combined with one another, as already described above, or 

may be previously formed into an integral member. 

As shown in FIG. 21, the air flow passage 210 

includes the spacer 30i and a sheet 211. Namely, this 

embodiment adopts the member-connection type spacer 30i 

shown in FIG. 15. The whole spacer 30i, except for the 

center portion 202 of the air flow passage 210, is covered 

with the sheet 211 from the upper side of the spacer 30i. 

For example, a high-density cotton cloth is adopted as the 

. sheet 211. On the other hand, placed on the center portion 

202 of the air flow passage 210 is the evaporation sheet 

220 with the waterproof sheet 224 kept at the upper side. 

Thus, the air flowing through the center portion 202 of the 

air flow passage 210 closely contacts with the thin cloth 

222. 

There will be now explained a principle where the 

cooling pillow 200 cools a user's head. 

As described above, the cooling pillow 200 is 

provided at its side portion with the fan 240. This fan 240 

takes in air from the underside and feeds the air to the 

above. This air is flown through the air flow passage 210 

provided on the cushioning material 230, and discharged to 

the exterior from the side portion opposite to the side 

where the fan 240 is provided. At this time, the air 

flowing through the center portion 202 of the air flow 

passage 210 closely contacts with the thin cloth 222. By 

the contact of the air with the thin cloth 222, the water 
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content held in the thin cloth 222 is promoted to evaporate. 

The evaporated water content is taken away to the exterior 

together with the flowing air. Water takes away a 

vaporization heat from surrounding water molecules upon 

evaporating into a gas state, so that the temperature of 

the water held in the thin cloth 222 is lowered. Thus, the 

user's head contacting with the thin cloth 222 via 

waterproof sheet 224 is cooled so that the sleeping user 

feels coolness at the head. 

Further, the water content within the evaporation 

sheet 220 having been cooled upon evaporation closely 

contacts with the air flowing through the air flow passage 

210 to thereby also cool this air. Namely, the endothermic 

effect by virtue of evaporation of water serves in two 

forms to cool the evaporation sheet 220 and to cool the air 

within the air flow passage 210. Cooling the air within the 

air flow passage 210 extremely increases the temperature 

gradient near the user's head, since the position of the 

air flow passage 210 is extremely close to the user's head. 

The thus increased temperature gradient promotes heat 

radiation, to thereby cause the user to feel more coolness. 

As explained above, the cooling device aimed spacers 

according to the present invention are capable of reducing 

the viscous drag upon impingem~nt of flowing air onto 

projecting portions, to thereby allow to flow a lot of air 

even by a lower pressure. Thus, such cooling device aimed 

spacers are preferably used for cooling devices such as 
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cooling bedclothes, cooling seat cushions, cooling mats, 

cooling chairs, cooling clothes, and cooling shoes, for 

flowing air parallel near a user's body surf~ce to thereby 

cool the user's body. 

Note, the present invention is not limited to the 

aforementioned embodiments, and can be variously modified 

within the scope of the gist of the invention. 

For example, those cooling device aimed spacers shown 

in FIGS. 3 through 15 have been described about a situation 

where the plurality of projecting portions have been formed 

at the upper surfaces of the base members, respectively. 

However, the projecting portions may be formed on both of 

the upper and lower surfaces of the base members, 

respectively. 

INDUSTRIAL APPLICABILITY 

As explained above, the cooling device aimed spacers 

according to the present invention are capable of reducing 

the viscous drag upon impingement of flowing air onto 

projecting portions, to thereby allow to flow a lot of air 

even by a lower pressure. Thus, such cooling device aimed 

spacers can be used for cooling devices such as cooling 

bedclothes, cooling seat cushions, cooling mats, cooling 

chairs, cooling clothes, and cooling shoes, for flowing 

air parallel near the user's body surface to thereby cool 

the user's body. 
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Claims 

1. A cooling device aimed spacer to be used in a 

cooling device which cools a cooling object by flowing, by 

blowing means, a gas through a substantially flat flow 

passage formed at that side of the cooling device which 

contacts with the cooling object, in which said cooling 

device aimed spacer serves to form the flow passage and 

comprises : . 

a plurality of plate-like projecting portions 

arranged parallel to the gas-flowing ·direction in a state 

where said plate-like projecting portions are upstanding in 

the thickness direction of the flow passage, 

wherein said plurality of plate-like projecting 

portions are integrally formed to become physically 

continuous such that: the width of each of said plate-like 

projecting portions along a direction perpendicular to the 

gas-flowing direction is in a range of 0.2 mm to 2 cm when 

viewed from the thickness direction of the flow passage; 

and said plate-like projecting portions are formed at a 

ratio of O. 2 to 5 pieces per 1 cm along the direction 

perpendicular to the gas-flowing direction when viewed from 

the thickness direction of the fl-ow passage. 

2. A cooling device aimed spacer of claim 1, 

wherein the length of each of said plate-like 

projecting portions along the thickness direction of the 

flow passage is set at at least 2 mm. 

3. A cooling device aimed spacer of claim 1, further 
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comprising: 

a meshed member provided on said plurality of plate-

like projecting portions. 

4. A cooling device aimed spacer to be used in a 

cooling device which cools a cooling object by flowing, by 

blowing means, a gas through a substantially flat flow 

passage formed at that side of the cooling device which 

contacts with the cooling object, in which said cooling 

device aimed spacer serves to form the flow passage and 

comprises: 

a plurality of column-shaped members arranged in a 

state upstanding in the thickness direction of the flow 

passage, 

wherein said plurality of column-shaped members are 

integrally formed to become physically continuou~ such 

that: the width of each of said column-shaped members along 

a direction perpendicular to the gas-flowing direction is 

in a range of 0.2 mm to 1 cm when viewed from the thickness 

direction of the flow passage; and said column-shaped 

members are formed at a ratio of 0.1 to 25 pieces per 1 cm2 

when viewed from the thickness direction of the flow 

passage. 

5. A cooling device aimed spacer of claim 4, 

wherein the length of each of said column-shaped 

members along the thickness direction of the flow passage 

is set at at least 2 mm. 

6. A cooling device aimed spacer of claim 4, further 
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comprising: 

a meshed member provided on said plurality of column-

shaped members. 

7 . A cooling device aimed spacer to be used in a 

cooling device which cools a cooling object by flowing, by 

blowing means, a gas through a substantially flat flow 

passage formed at that side of the cooling device which 

contacts with the cooling object, in which said cooling 

device aimed spacer serves to form the flow passage and 

comprises: 

a plurality of column-shaped members each having a 

length component in the thickness direction of the flow 

passage, and a plurality of connecting members for 

connecting one ends of the plurality of column-shaped 

members, 

wherein said plurality of column- shaped members are 

integrally formed to become physically continuous such 

that: the width of each of said column-shaped members along 

a direction perpendicular to the gas-flowing direction is 

in a range of 0.2 mm to 1 cm when viewed from the thickness 

direction of the flow passage; and said column-shaped 

members are formed at a ratio of 0.1 to 25 pieces per 1 cm2 

when viewed from the thickness direction of the flow 

passage. 

8. A cooling device aimed spacer of claim 7, 

wherein said plurality of column-shaped members and 

said p1urali ty of connecting members are free of 
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overlapping with other members of said spacer via space 

along the thickness direction of the flow passage. 

9. A cooling device aimed spacer of claim 7, 

wherein the length of each of said column-shaped 

members along the thickness direction of the flow passage 

is set at at least 2 mm. 

10. A cooling device aimed spacer of claim 7, further 

comprising: 

a meshed member provided on said plurality of 

connecting members. 
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