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The present invention relates to chemical heat 
ing compositions. 
An object of the invention is to provide, an 

improved heating composition of the type emi 
ploying an inorganic oxidizing agent and an or 
ganic oxidizable material which undergo an 
exothermic chemical reaction. 
Another object is to provide an improved chem 

ical heating composition useful in the machine 
less waving of hair. 
The above and other objects will become ap 
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parent in the course of the following description. 
This invention relates to the type of chemical 

heat generation in which a soluble oxidizing 
agent is enclosed in a water-permeable envelope 
and an aqueous solution of oxidizable material is 
brought into contact with the oxidizing agent to 
produce an exothermic reaction. In the machine 
less permanent waving of hair, the envelope con 
taining the oxidizing material is made of ap 
propriate size and shape so that it can be wrapped 
about a tress of hair formed into the desired 
shape on a mandrel. The oxidizable Solution is 
brought into contact with this envelope by means 
of an absorbent pad impregnated with the Solu 
tion and suitably shaped to engage the envelope. 
The envelope and pad are pressed together 
against the hair by means of a clamp in the con 
ventional manner. The oxidizing material gen 
erally employed is potassium permanganate, al 
though other soluble permanganates such as the 
sodium and ammonium salts are useful, and 
other oxidizing agents such as soluble chlorates 
can be used. As oxidizable materials, the art has 
generally employed glycerol, hexitols, Some of the 
sugars, and glycols. Difficulties have been ex 
perienced in using these oxidizable materials by 
reason of their hygroscopicity which makes it 
difficult to stabilize the solutions as to water 
content. The water content is a critical factor 
informulating these oxidizable solutions and Sub 
stantial variation from the desired composition 
results in failure of the heating unit to produce 
the necessary degree of heating or results in the 
production of an undesirably high temperature 
during the reaction. Certain of the Solid men 
bers of the class of materials usually employed 
cause a further difficulty due to their tendency 
to crystallize out of the solution, thus changing 
the composition in a way to reduce the effective 
ness of the unit to generate heat. 
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In accordance with the present invention, it 

has been found that chemical heating units of 
the type described are improved with respect to 
stability and heat control by the use of a novel 
oxidizable Solution. The oxidizable solution 
used according to the invention contains water, 
ethylene glycol, and a polyoxyethylene ether of a 
compound selected from the group consisting of 
hexitos, heXOSes, and hexobioses, in which the 
ether contains from 3 to 100 oxyethylene groups 
per molecule. The polyoxyethylene ethers of this 
class are water-Soluble, non-crystalizing ma 
terials which are much less hygroscopic than the 
materials formerly used and have little or no 
tendency to attract additional water to the solu 
tions as they are prepared for use. These poly 
Oxyethylene ethers have been found to undergo 
an eXothermic reaction with soluble perman 
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ganates, although by themselves this reaction is 
not sufficiently vigorous to produce the necessary 
high temperature for hair waving. The addition 
of ethylene glycol has been found to contribute to 
the reaction in such a way that the desired tem 
perature, 100° C. or slightly higher, is readily 
attained. The combination of the ethylene gly 
col and the polyoxyethylene ether in the oxidiz 
able solution produces a reaction with the soluble 
permanganate which causes the prompt attain 
ment of the desired high temperature and con 
tinues to generate heat at this temperature for a 
period of Several minutes. The ethylene glycol 
alone gives a characteristic rapid rise to a maxi 
mum temperature and rapid falling off, whereas 
the combination of ethylene glycol and polyoxy 
ethylene ether shows a sustained rate of heat 
generation for a much longer useful period. 
The oxidizable solution used according to the 

invention can be distributed in bulk form and 
the operator can dip a suitable absorbent pad into 
the solution and place it in contact with the 
permanganate envelope at the time of use. Al 
ternatively, absorbent pads of suitable structure. 
can be impregnated with the Solution and dis 
tributed in their moist condition ready for use. 
The polyoxyethylene ethers referred to are 

known compounds which are preferably prepared 
by reacting the selected hexitol Or Sugar with 
ethylene oxide under conditions of elevated tem 
perature and pressure. Such compounds and 
methods of making them are described, for ex 
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ample, in U. S. Patent 1922,459 to Schmidt and 
Meyer and in German Patent 368,413 to Bayer 
& Co. Although not essential, it has been found 
advantageous to produce the compounds for use 

4. 
concept of the invention. The composition of 
Example 9 is the preferred product for use inna 
chineless hair waving because of the speed with 
which the waving temperature is attained and 

in this invention by reacting ethylene oxide with 8 the high total heat evolved. 
a solution of the hexito) or sugar in water. The It will be obvious that other ingredients can be 
amount of water that can be used is variable over added to the compositions of the invention for 
a wide range, suitable proportions being from 5 various specific purposes. Thus, materials can 
to about 50% water based on the total composi- be added to impart a pleasant odor to the vapors 
tion. The water reacts with ethylene oxide under 10 evolved during use. Coloring agents can like 
these conditions to form glycols, principally the wise be added. . 
polyethylene glycols. The nature of the com- What is claimed is: 
positions produced depends on the relative pro- 1. An oxidizable composition for use in heat 
portions of the hexitol or Sugar, water, and ethyl- generating reaction with a water-soluble oxidiz 
ene oxide. It is therefore to be understood that 5 ing agent, comprising from 70 to 35% by weight 
these products are complex mixtures of related of at least one polyoxyethylene ether of a con 
materials which differ from one another prin- pound selected from the group consisting of hexi 
cipally in the number of Oxyethylene groupS Con- tols, hexoses, and hexobioses, said ether contain 
tained. ing from 3 to 100 oxyethylene groups per mole 
The polyoxyethylene ethers referred to can be 20 cule, from 20 to 50% by weight ethylene glycol, 

made from any of the hexitols, the most in- and from 10 to 30% by weight of water, to a 
portant members being Sorbitol, mannitol, and total of 100%. 
dulcitol, or any of the hexoses of which the most 2. An oxidizable composition for use in heat 
useful members are glucose and fructose, or any generating reaction with a water-soluble oxidiz 
of the hexobioses of which the most important 25 ing agent, comprising from 70 to 35% by weight 
are sucrose, lactose, and maltose. If desired, of polyoxyethylene ether of sorbitol containing 
products can be made from mixtures of any of from 3 to 100 oxyethylene groups per molecule, 
these compounds. - from 20 to 50% by weight ethylene glycol, and 

Preferred oxidizable Solutions are those which from 10 to 30% by weight water, to a total of 
contain by weight from 70 to 35% of the poly- 30 100%. 
oxyethylene ether, from 20 to 50% ethylene glycol 3. An oxidizable composition for use in heat 
and from 10 to 30% water, to a total of 100%. generating reaction with a water-soluble oxidiz 
The examples illustrate several typical ratios ing agent, comprising about 20% by weight 
within these ranges. Water, about 40% ethylene glycol, and about 40% 
While the invention is particularly directed to 35 of the reaction product of 220 parts by Weight 

compositions for use in the machineless Waving ethylene oxide with 100 parts by weight glucose 
of hair, it Will be appreciated that these COEmpOS- and 50 parts by weight Water, said reaction prod 
tions are also useful in other applications. Such uct containing a polyoxyethylene ether of glu 
as body warmers and food warmers. Certain of cose having from 3 to 100 oxyethylene groups per 
the compositions of the invention are particu- 40 molecule. 
larly well adapted to these other uses by reason 4. An oxidizable composition for use in heat 
of the fact that they produce their heat over generating reaction with a Water Soluble oxidiz 
a prolonged period of time. ing agent, comprising from 70 to 35% by weight 
The following table sets forth the composition of polyoxyethylene ether of glucose containing 

in weight percent of a number of oxidizable solu- 45 from 3 to 100 oxyethylene groups per molecule, 
tions that can be used in conjunction with potas- from 20 to 50% by Weight of ethylene glycol, 
sium permanganate to generate heat for use in and from 10 to 30% by weight of Water, to a 
hair waving or for other purposes. These solu- total of 100%. 
tions are to be used in the conventional manner, 5. A composition comprising (1) from 70 to 
for example, on absorbent pads pressed into con- 50 35% by weight of a polyoxyethylene ether con 
tact with a permeable envelope containing the taining from 3 to 100 oxyethylene groups per 
permanganate. molecule of at least one member of the group 

Per Cent 
Example Polyoxyethylene Ether Pget E. Pert 

--------- Polyoxyethylene sorbitol with 3 oxyethylene groups per molecule. 45 45 10 
2-------- Polyoxyethylene sorbito with 6 oxyethylene groups per molecule- 40 20 
3-------- Polyoxyethylene ether produced by reacting 218 parts by weight 

of ethylene oxide with 100 parts of sorbitol dissolved in 50 parts 
A. P58-yethylene ether produced by reacting 1138 parts byweight " " 10 

P- of oxide E. 100 parts r Ei dissolved parts 
of water--------------------------------------------------------- 45 45 10 

5--------- Polyoxyethylene ether produced by reacting 2132 by weight 
of ethylene oxide with 100 parts of sorbitol dissolved in 18 parts 
of water-------------------------------------------------------- 45 45 0. 

6--------- Polyoxyethylene ether produced by reacting 2846 by weight 
of ethylene oxide with .00 parts of sorbito dissolved in 18 parts 
of water--------------------------------------------------------- 45 45 O 

7--------- Polyoxyethylene ether produced by reacting 183 ts by weight 
of ethylene oxide with 100 arts of glucose dissolved in 25 parts 
of water--------------------------------------------------------- 45 45 10 

8--------- Polyoxyethylene ether produced by reacting 220 E. by weight 
of ethylene oxide with 100 parts of glucose dissolved in 50 parts 
of water--------------------------------------------------------- 67.5 22.5 10 

fo. fissisterner produced by reacting to parts byweight " " 20 
- - - - - - 2.SE oxide parts Er glucose dissolved E. 

of water------------------------------------------------------- 45 45 10 

Many variations of the compositions of the ex 
amples can be made without departing from the 

consisting of hexitols, hexoses and hexobioses, to 
gether with the other reaction products obtained 
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when the said polyoxyethylene ether is prepared 
by the reaction of ethylene oxide with a solution 
composed of from 5 to about 50% water and from 
95 to about 50% of said member; (2) from 20 to 
50% by weight of ethylene glycol; and (3) from 
10 to 30% by weight of water, to a total of 100%. 

6. A composition as in claim 5 wherein the 
member of said group is sorbitol. 

7. A composition as in claim 5 wherein the 
ahember of said group is glucose. - 

8. In a heating device of the type described, 
for the machineless waving of hair, the element 
which comprises an absorbent pad containing 
an oxidizable solution comprising from 70 to 35% 

5 

10 

by weight of at least one polyoxyethylene ether 5 

of a compound selected from the group consist 
ing of hexitols, hexoses, and hexobioses, said 
ether having from 3 to 100 oxyethylene groups 
per molecule, from 20 to 50% ethylene glycol, and 
from 10 to 30% water. 

MASON G. DE NAWARRE. 
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