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(54) [Title of the Invention] Head-cooling Cooling Material, Helmet and Hat with Cooling 
Material 
 
(57) [Abstract] 
 
[Problem to Be Solved]  
 

To provide a head-cooling cooling material to be inserted inside a helmet or prevention 
and cool a head, and a helmet and hat having a receiving part for this cooling material. 
 
[Means of Solving the Problem]  
 

 A head-cooling cooling material 1 in which a normal paraffin aqueous solution 2 in gel 
form comprising any of carbon numbers 14, 15, or 16 (C14-16) at a concentration of 50% ± 2 
fills a relatively flat, water-resistant bag 3.  

 
A bag-shaped receiving part 6 for inserting this head-cooling cooling material 1 is formed 

inside a helmet 4 and hat. 
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[Selected Drawing] Fig. 2 
 

 
[Claims] 
 
[Claim 1] 
 

A head-cooling cooling material to be used inserted inside a helmet or hat, characterized 
by a normal paraffin aqueous solution in gel form, in which normal paraffin is aqueous-
dispersed at a high concentration and low viscosity, being enclosed in a water-resistant bag 
or filling a container. 
 
[Claim 2] 
 

The head-cooling cooling material of claim 1, characterized by locking material being 
provided to one side of a bag or container for the purpose of anchoring to the inside of a 
helmet or hat.  
 
[Claim 3] 
 

A helmet, characterized by a receiving part for receiving the head-cooling cooling 
material of claim 1 or claim 2 being provided at a suitable site on the inner surface of the 
helmet body.   
 
[Claim 4] 
 

A hat, characterized by a receiving part for receiving the head-cooling cooling material of 
claim 1 or claim 2 being provided at a suitable site on the inner surface of the helmet body. 
 
 
[Detailed Explanation of the Invention] 
 
[Technical Field] 
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[0001] 
 

The present invention relates to head-cooling cooling material for insertion inside a 
helmet or hat to cool a head, and specifically to a head-cooling cooling material that uses 
normal paraffin as a cooling medium, and to a helmet and hat with cooling material.  
 
[Existing Technology] 
 
[0002] 
 

In the high heat of summer, when a person wears a helmet while working long hours in 
construction the temperature inside the helmet rises and heat from the head cannot escape 
due to poor ventilation inside the helmet. As the temperature of the head rises and steam is 
produced, work efficiency and cognitive ability are apt to decline, and sunstroke, heatstroke, 
dehydration, dizziness and other dangerous conditions may occur. In particular, middle-aged 
and older adults who have, or are at risk of having, a degenerative disease may experience 
worsening symptoms and possibly suffer severe effects on their health. 
 

This type of worsening environment can occur not only with construction work but also, 
for example, with work done close to blast furnaces in factories, or when riding on 
motorbikes or automobiles in high heat, or while wearing a hat or helmet and playing sports 
in hot temperatures. For these reasons the temperature inside a helmet or hat needs to be 
lowered to keep the head comfortable. 
 
[0003] 
 

Previously one idea of a method to address this was to insert cooling agent inside a 
helmet or hat. For example, the cooling body for a helmet disclosed in Japanese Patent 
Application Publication No. 2004-76223, the cooling helmet of Japanese Patent Application 
Publication No. 2001-258923, and the cooling auxiliary member for a hat and manufacturing 
method therefor of Japanese Patent Application Publication No. 2003-88543 are well 
known. 
 
[0004] 
 

Among the prior art mentioned above, the cooling body for a helmet disclosed in 
Japanese Patent Application Publication No. 2004-76223 is a head-cooling technology that is 
installed in a detachable manner on a hat body for covering the head that is positioned 
inside a helmet. Paragraph [0008] in the specification of that patent describes examples of a 
cooling body, such as a bag filled with a high absorption resin that contains water (e.g., 
natural macromolecules such as mannan, galactan, gelatin, or casein, semi-synthetic 
processed products such as starch or cellulose, or synthetic products such as polyvinyl 
alcohol, methacrylic acid, or maleic acid copolymer) which is frozen before use. Another 
example disclosed is enclosing an inner, easily ruptured bag filled with water in an outer bag 
together with a chemical agent such as ammonium nitrate that starts an endothermic 
reaction when in contact with water; at the time of use, pressure is applied to rupture the 
inner bag, the chemical agent combines with water, and rapid cooling ensues.  
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[0005] 
 

A cooling sac used in the cooling helmet disclosed in Japanese Patent Application 
Publication No. 2001-258923 is formed with a layer of silicone polymer, and cool water is 
made to pass through the inside of the cooling sac, so as to cool a head coming into contact 
with the cooling sac. 
 
[0006] 
 

The cooling auxiliary member for a hat disclosed in Japanese Patent Application 
Publication No. 2003-88543 is two layers of sheet material heat-sealed in a bag shape, 
containing prescribed amounts of a high absorption polymer within and, using a water-
permeable sheet material for at least one of the two sheets, configured with an overall 
shape that is circular or polygonal and forming a plurality of sealing portions radiating out 
from the center portion. 
 
[Problem the Invention Purports to Solve] 
 
[0007] 
 

However, among cooling materials used in the cooling body for a helmet disclosed in 
Japanese Patent Application Publication No. 2004-76223, a high absorption resin containing 
moisture that is frozen before use can act to cool a head, but its ability to cool will rapidly 
decline as a part evaporates. Also, cooling material that begins an endothermic reaction 
when in contact with water is disposable and therefore wasteful. 
 
[0008] 
 

On the other hand, the cooling sac used in the cooling helmet disclosed in Japanese 
Patent Application Publication No. 2001-258923 and the cooling material used in the cooling 
body for a helmet disclosed in Japanese Patent Application Publication No. 2004-76223 are 
both water-cooled, but are unable to maintain a strong cooling effect over a long period of 
time with the rise in temperature inside a helmet or hat caused by the high heat of summer. 
 
[0009] 
 

Because cooling based on the above-noted existing technology was not sufficient to 
effectively cool a head wearing a helmet or hat over a long period of time, the present 
inventor endeavored to invent a cooling material for use in a helmet or hat that would 
maintain a high cooling effect over a long period of time. Diligent study revealed that a 
normal paraffin aqueous solution and a gel combining normal paraffin and water 
maintained strong cooling effects over long periods of time. 
 
[Means of Solving the Problem] 
 
[0010] 
 

The head-cooling cooling material according to claim 1 of the present invention, 
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proposed for the purpose of solving the above problems, is a head-cooling cooling material 
to be used inserted inside a helmet or hat, characterized by a normal paraffin aqueous 
solution in gel form, in which normal paraffin has been aqueous-dispersed to a high 
concentration and low viscosity, being enclosed in a water-resistant bag or filling a 
container. 
 
[0011] 
 

The cooling medium used in the head-cooling cooling material of the present invention 
(herein called cooling material of the present invention) is a normal paraffin aqueous 
solution in gel form. 
 

Normal paraffin is a paraffin hydrocarbon expressed as CnH2n+2 and exists as a gas at 
normal temperature with a carbon number of 1-4 (C1-4 ), as a liquid at normal temperature 
with a carbon number of 5-15 (C5-15 ), and, generally, as a solid with a carbon number of 16 
(C16 ) or more. 
 
[0012] 
 

Of these normal paraffins varying in carbon number it is desirable for the normal 
paraffin used in the cooling material of the present invention to use one with a carbon 
number of 14, 15, or 16 (C14-16) but the present invention is not necessarily limited thereto. 
Each of these normal paraffins were combined with water and a normal paraffin aqueous 
solution with a concentration of 50% ± 2 was created. 
 

It was confirmed that a normal paraffin aqueous solution with a concentration of 50% ± 
2 is a soft gel or a hard gel depending on carbon number, and has a melting point, 
depending on carbon number, of 10-55°C, a viscosity not exceeding 200 cp, and a pH of 
8 ± 1.  
 
[0013] 
 

It was confirmed that a normal paraffin aqueous solution in gel form having a 
concentration of 50% ± 2 has a melting point of 5.9°C, a latent heat of fusion of 229.8 kj/kg, 
and a flash point of 99°C with a carbon number of 14, 

a melting point of 9.9°C, a latent heat of fusion of 163.8 kj/kg, and a flash point of 132°C 
with a carbon number of 15, and 

a melting point of 18.2°C, a latent heat of fusion of 228.8 kj/kg, and a flash point of 
135°C with a carbon number of 16. 
 

It was confirmed that all were able to maintain a suitable temperature range for cooling 
(5-15°C), performed excellent control of over-cooling, and were long-lasting, and also all 
were relatively inexpensive. 
 
[0014] 
 

Each of these normal paraffin aqueous solutions was enclosed by a water-resistant bag 
to create a cooling material. 
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[0015] 
 

After the cooling material was placed inside a freezer and chilled, it was left in an 
environment at normal temperature. It was confirmed that for up to 200 minutes no large 
decrease in temperature occurred, and after 200 minutes the temperature decreased 
gradually. 
 
[0016] 
 

This cooling material is in a relatively flat shape, and sturdy and highly flexible material is 
used for the bag so that it can be anchored along the inside of a helmet or hat. 
 
[0017] 
 

After being placed inside a freezer and chilled, this cooling material is used anchored to 
the inside of a helmet or hat, and when it ceases to cool it can be removed from the helmet 
or hat and re-chilled. In short, it can be continually used any number of times. 
 
[0018] 
 

Claim 2 of the present invention proposes a configuration in which a locking member is 
provided to a side surface of a bag or container used for the cooling material in order to 
anchor the cooling material to the inside surface of a helmet or hat. 
 
[0019] 
 

In this way, when locking material is used to anchor this cooling material to the inner 
surface of a helmet or prevention it is possible to secure the position of the cooling material 
inserted inside the helmet or hat so it does not inadvertently fall out. As for what position to 
use in anchoring the cooling material to the helmet or hat, the crown portion of the inside 
surface is best. Examples of locking materials are double-sided tape, hooks, cords, hook and 
loop fasteners, etc.  
 
[0020] 
 

In claim 3 of the present invention, a helmet with cooling material that is equipped with 
this cooling material is proposed, and in claim 4 prevention with cooling material that is 
equipped with this cooling material is proposed. 
 
[0021] 
 

In order to equip these helmets or hats with cooling material, receiving parts for 
receiving the cooling material were installed at suitable sites inside the helmets or hats, 
preferably in the vicinity of the crown portion, and cooling material was inserted into these 
receiving parts. These receiving parts were formed with cloth or netting or with a synthetic 
resin sheet and were anchored or attached in a removable manner to the inside surface of a 
helmet or hat. 
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[Effects of the Invention] 
 
[0022] 
 

The head-cooling cooling material of the present invention described above was able to 
maintain a suitable temperature range for cooling (5-15°C) by using as a cooling medium a 
normal paraffin aqueous solution in which any normal paraffin having a carbon number of 
14, 15, or 16 (C14-16) is combined with water, and more preferably by using as a cooling 
medium a normal paraffin aqueous solution in gel form with a concentration of 50% ± 2. 
Moreover, it was possible to attain a head-cooling cooling material that was long-lasting, 
able to be used repeatedly, and excellent in controlling  over-cooling. 
 
[0023] 
 

By proposing a cooling helmet equipped with this cooling material and a cooling hat 
equipped with this cooling material, it was possible to prevent heating and sweating of the 
head and to keep the head comfortable while the helmet or hat is worn. 
 
[Suitable Embodiment of the Invention] 
 
[0024] 
 

The best embodiment implementing the invention is a head-cooling cooling material 
that is a relatively flat, water-resistant bag filled with a normal paraffin aqueous solution in 
gel form combining any normal paraffin having a carbon number of 14, 15, or 16 (C14-16) with 
water at a concentration of 50% ± 2, that can be anchored or held in a detachable manner 
to the inside surface of a helmet or hat in the vicinity of the crown portion. 
 
[Working Example] 
 
[0025] 
 

Fig. 1 is a cross-section of a head-cooling cooling material according to Working Example 
1, Fig. 2 is a lateral cross-section showing head-cooling cooling material anchored to a 
suitable site along the inside surface of a helmet, and Fig. 3 is a bottom drawing of same. 
 
[0026] 
 

As shown in Fig. 1, the head-cooling cooling material 1 according to Working Example 1 
of the present invention (herein called cooling material of Working Example 1) is configured 
with a normal paraffin aqueous solution 2 in gel form having a carbon number of 14, 15, or 
16 (C14-16 ) at a concentration of 50% ± 2, enclosed in a relatively flat bag 3 that is water-
resistant. 
 

After this cooling material 1 of Working Example 1 is put inside a freezer and chilled, it is 
used, as shown in Fig. 2 and 3, inserted into a bag-shaped receiving part 6 anchored along 
the vicinity of the crown portion inside a helmet 4, in the air space between the inside 
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surface of the helmet 4 and a hat body 5 made of cloth tape that is fitted to the inside of the 
helmet 4. In this way, when a helmet main body 4 equipped with a hat body 5 is worn, cool 
air from the cooling material 1 of Working Example 1 spreads through the space between 
the inside of the helmet 4 and the head, allowing the head to be cooled. 
 
[Simple Explanation of the Drawings] 
 
[0026] 
 
[Fig. 1] A lateral cross-section drawing showing head-cooling cooling material according to 
Working Example 1 of the present invention. 
 
[Fig. 2] A lateral cross-section drawing showing head-cooling cooling material anchored in a 
location along the inside surface of a helmet. 
 
[Fig. 3] Bottom view of same. 
 
[Key to Symbols] 
 
[0027] 
 
1 Cooling material 
2 Normal paraffin aqueous solution 
3 Bag 
4 Helmet  
5 Hat body 
6 Receiving part 
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Fig. 1 Fig. 3

Fig. 2
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