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This invention concerns a process for impart 
ing a permanent Wave to human hair without the 
use of heat. 

It has been heretofore proposed to “cold wave” 
human hair by a procedure in accordance with 
which the hair, while wound on curling rods, is 
treated with a solution of an agent capable of 
rendering the hair plastic through reduction 
of the disulphide bonds in the hair keratin. 
These bonds are later restored, with setting of 
the hair in the con?guration determined by the 
curling rods, through application to the hair of 
a so-called “neutralizing solution,” normally an 
aqueous solution of hydrogen peroxide, sodium 
perborate or sodium bromate, such solution be 
ing applied in increments with intervening work 
ing period of from 5 to 15 minutes, the last 
increment being applied after the hair has been 
unwound from the curling rods. 
While the described process provides a gener 

ally acceptable wave, the requisite neutraliza 
tion step is a troublesome feature, both because 
it involves considerable work by the user and 
because, unless the neutralizing is carefully and 
properly done, the wave may be seriously im 
paired. Signi?cantly, a large percentage of re 
ported adverse results with the process has been 
directly traceable to improper neutralization of‘ 
the reduced hair, stemming from impatience on 
the part of the applicator who, in the case of 
home use of the process, is frequently the recipi 
ent of the wave as well. The neutralizing oper 
ation is especially di?icult to perform in the case 
of children due to their natural restlessness, 
which virtually precludes proper application of 
the solution. In any case, because of the di?i 
culty of penetrating a wet wrapped tress with 
the neutralizing solution, an insu?icient amount 
of the solution penetrates to the tips of the 
Wrapped tresses, and undue relaxation of ringlet 
curl often occurs on this account. 
As indicated, the principal object of my inven 

tion is to provide a cold waving process in the 
execution of which the use of a neutralizing solu 
tion is not required. Another object is to pro 
vide such as process which is much simpler to 
perform than the prior process and which is 
relatively foolproof. A further object is to pro 
vide a process whereby the strongest Wave result 
can be attained with minimum chemical change 
of the hair. A still further object is to provide 
a process in which the hair following imparta 
tion of the wave is neutralized automatically. 
Still another object is to provide a process allow-_ 
ing for the employment of curling rods of a 
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diameter enabling styling of the hair as an inci 
dent of the drying period. A still further object 
of the invention is to provide a process whereby 
the hair may be permanently waved in the form 
of pin curls. Still another object is to provide 
a process which gives extremely tight ringlets 
without hair damage. 

Additional and corollary objects of the inven 
tion will appear as the description proceeds. 
My invention stems from the fundamental 

discovery that in the cold waving of hair it is 
unnecessary that the disruption of the disulphide 
linkages in the hair keratin by the hair-reducing 
agent and the development of the wave by plastic 
flow proceed concomitantly, as previously sup 
posed. In other words, I have found that it is 
possible to develop the wave essentially as a 
second step following substantially complete ar 
restment of the chemical action. And I have 
further found that when this is done, satisfac 
tory wave results can only be achieved if restora 
tion of the disulphide linkages is brought about 
gradually by simple aerial oxidation rather than 
e?ected rapidly through employemnt of a neu 
tralizing solution. 
In accordance with my process, the reducing 

chemical is applied to the hair as before, but it 
is left on the hair in full strength for substan 
tially less time-seldom, if ever, for more than 
half the time previoustly considered necessary 
for home waving. Thereafter, and before full 
development of the ?nal wave the solution is 
diluted in situ on the hair, which may be wound 
or curled‘either on rods or in a pin-curl con 
?guration, the degree of dilution being such as 
to preclude further substantial reducing or 
chemical action of the reducing chemical on 
the hair. The hair with the diluted solution 
thereon is maintained on the curling rods or in 
the pin-curl con?guration through a period of 
time suf?cientto fully develop the wave and to 
insure substantially complete restoration of the 
normal disulphide linkages through aerial oxida 
tion, the wound hair during this period being 
kept adequately open to the atmosphere. As 
the ?nal step of the process, the hair is un 
wound and, if it is not already dry, wrapped into 
pin curls for any desired style. 
Important differences between the present in 

vention as set forth above and the prior art are 
that I dilute the reducing chemical prior to full 
development of the ?nal wave instead of at or 
after full development of the ?nal wave in order 

. to preclude further substantial chemical action 
‘ of'the reducing chemical on the curled hair, and 
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I maintain the hair in wound form for a period 
of time su?icient to insure substantial aerial 
oxidation of the hair for further development 
of the wave, and after the wave is in permanent 
fully developed ?nal form, I then unwind the 
hair. - . 

My invention is novel not only in concept but 
also in terms of the waving results it affords, 
which are generally superior to those obtained by 
prior methods. It is important as emphasizing 
the di?erence between the earlier processes and 
the process herein that an acceptable wave is not 
produced when the old processes are practiced 
without employment of a neutralizing solution or 
when in the practice of my process the hair is 
subjected to the action of a neutralizing solution 
prior to substantial aerial oxidation of the hair. 
Whereas in the earlier processes essentially all 
of the necessary plastic ?ow occurs while the re 
ducing solution is on the hair in full strength, in 
my process the plastic ?ow occurs, for the most 
part, after most of the reducing agent has been 
removed. 
Although solutions of other hair-reducing 

agents may be used in the practice of my inven 
tion, I prefer to use an alkaline solution of a mer 
captan. Especially good results have been at 
tained using an aqueous alkaline solution of am 
monium thioglycolate. The concentration of the 
ammonium thioglycolate in the solution and the 
pH thereof will vary depending on the Waving 
characteristics of the particular hair, i. e., the 
ease with which the hair may be waved, the di 
ameter of the hair shafts, whether the hair has 
been dyed or bleached, etc. Ordinarily, the solu 
tion is made 0.5 to 0.8 N in respect of the ammo 
nium thioglycolate and its pH is so adjusted with 
ammonia that it lies within the range 9 to 9.5. 
However, acceptable waves can be produced using 
solutions not conforming to these .limits. Thus, 
with proper adjustment of the mercaptan con 
centration, which may be as low as 0.4 N, a solu 
tion having a pH as high as 9.7 may be employed 
with good effect. Conversely, using a solution 
0.8 to 0.85 N in respect of the mercaptan, satis 
factory results can be attained in some cases at 
a pH as low as 6.7. 
As exemplary of other mercaptans or “thiols” 

applicable to the invention may be mentioned: 
the various amides of thioglycolic acid, amines 
such as ?-thioethylamine, hydroxy mercaptans 
as ii-hydroxyethanethiol, mercaptans containing 
ketone, ether or ester groups, e. g., monothiodi 
methyl ketone, c-mon'othiodiethylether, ethyl 
thioglycolate, etc., and‘ mercaptans containing 
sulphonic acid groups such as mercaptoethane 
sulphonic acid and 3-mercapto-2-hydroxypro 
panesulphonic acid. 
The reducing solutions employed according to 

the invention generally include, in addition to the 
hair-reducing chemical, a perfume, a wetting 
agent, and normally an agent serving to render 
the solution opaque, with improvement of its ap 
pearance. If desired, the solution may further 
contain a urea compound and/or an ammonium 
salt. 
In the preferred practice of the process the so 

lution is applied both before and after the hair 
is wound. Curlers, when used, may have any 
suitable form, but are best manufactured of a 
material resistant to the action of the solution. 
Flexible ‘curlers are obviously advantageous from 
the ‘standpoint of comfort where the individual 
receiving the wave proposes to allow the hair to 
oxidize slowly overnight following the dilution 
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4 
step. Drying time may be reduced by blotting 
each curl, as with a towel, immediately after the 
dilution. 

It is not necessary that the hair be dried on 
the curlers (or with the pins in place in case of 
a pin-curl wave), but it is essential, as previously 
indicated, that the hair be left in the wound con 
dition subsequent to the dilution long enough to 
insure essentially complete development and ?x 
ing of the wave. Although a drier may be used 
once the wave has become ?xed, it is generally 
best to let the hair dry naturally. 

It is believed that the development of the wave 
and the oxidation process are normally complete 
in from 2 to 3% hours, but it is recommended 
that the hair be left in the Wound condition fol 
lowing the dilution step for not less than 4 hours. 
At such time, the hair may be su?iciently damp 
that it can be unwound and Wrapped into pin 
curls without rewetting. If rewetting is neces 
sary, the hair can be moistened either before or 
after it is unwrapped. Satisfactory results are 
assured in substantially any case if the hair is 
allowed to go to complete dryness while in the 
wound form. Naturally, the total time elapsing 
before the hair is completely dry is determined 
by the ambient temperature and relative humid 
ity, the thickness of the hair and by the nature 
of the curls, i. e., the more open the curl the faster 
the drying time. 
Reverting to the initial step of the process, it 

should be stated that the length of the working 
period between application of the reducing solu-y 
tion and its dilution in situ on the wound hair is 
determined primarily by the strength of the so 
lution and the character of the hair. In general, 
the stronger the solution, the shorter the period 
of time necessary for processing prior to dilu 
tion. As previously indicated, an advantage of 
my process resides in the fact that the stronger 
lotions may be used relatively more safely. 
Using ammonium thioglycolate solutions of the 

characteristics previously indicated the working 
period may vary from 10 minutes to 30 minutes. 
Usually the solution is applied to the hair both 
before and ‘after the hair has been wound into 
the desired con?guration. 
The purpose of the dilution of the solution on 

expiration of the working period is to avoid any 
further signi?cant chemical action. Normally 
the dilution is e?ected by means of a conven 
tional bathroom spray, although pitchers of wa 
ter may be poured through the curls if a spray 
is not available or the head may be held un 
der a faucet. Optimum results are generally 
achieved if the degree of dilution is equivalent to 
that resulting when the head is kept under a 
spray for about thirty seconds to one minute, but 
this period is not critical. 
When in the practice of my process the hair 

is waved in the form of pin curls, with or with 
out the use of devices aiding in the formation 
of such curls, the hair is styled as well as waved 
in one operation. 
.An important advantage of my process resides 

in the fact that simultaneous waving and styling 
of the hair can also be accomplished using curl 
ing rods. For this purpose I_ prefer rods manu 
factured to a diameter of about 0.2 toabout 0.5 
inch. Rods of this relatively large diameter 
cannot generally be used successfully in the prior 
procedures because impractical time .periods are 
then necessary to achieve even weak unacceptable 
curls (assuming a waving solution of safe 
strength). , 
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To summarize the other advantages of my 
process it may be stated that 

l 1. The process [represents a virtually fool 
proof procedure and one which leads to uni 
formly better waving results. 

2. The process is fundamentally more sound 
than the prior technique because unnecessary 
chemical treatment is greatly minimized or 
eliminated. ‘ ‘ 

3. The ?xing of the curls is automatic, more 
thorough, and not subject to error on the part 
of the individual giving the wave. 

4. The physical and chemical properties of the 
waved hair closely approach those of unwaved 
hair. 

5. Better lasting waves are obtained due to‘ 
the more complete ?xing of the curls. 

6. An improved ringlet curled pattern is ob 
tained, the pattern being manifested even in the 
heart of the curl. 

'7. The‘manual labor required in the giving of 
a wave is greatly reduced. 

8. A stronger wave is achieved, yet without 
the use of harsh waving solutions over prolonged 
periods. 

9. The waving of children’s hair is made much 
‘less of a problem. 
My invention is illustrated by the following 

speci?c examples, which are in part compara 
tive. It is understood that these examples will 
not be taken as in any way limitative of the 
scope of the invention. 

EXAMPLE 1 

Test tresses of natural hair cut from repre 
sentative subjects were shampooed, rinsed, towel 
blotted to remove excess moisture, and treated 
with a lotion of the following composition: 

Ammonium thioglycolate ______________ __ 0.5 N. 
Excess ammonium hydroxide __________ __ 0.5 N. 

(su?icient to 
give pH of 9.4). 

Wetting agent _______________________ __ 0.3%. 

The tresses, wet with lotion, were wrapped on 
conventional curling rods using end papers and 
the wrapped tresses individually re-saturated 
With lotion. After a 30-minute processing period 
the tresses were divided into three groups,’A, B 
and C. Tresses A were rinsed with water, un 
wrapped and allowed to dry; tresses B were 
sprayed with’ water and allowed to dry on the 
rods; tresses C were treated on the rods with 
a commercial “neutralizer solution” (sodium 
perborate), unwrapped and allowed to dry. 
The tresses were rewetted and tested for 

strength of curl imparted, the test being repeated 
in each case after repeated shampooing. The 
results were as follows: 

Wet Curl Strength 

Tresses 

ii++ i++ 
+++ ++ 

It will be observed that the curl in the case 
of tresses A lost 50% of its strength after ?ve 
shampoos. The one-third loss in curl strength 
obtaining in the instance of tresses C is normal 
with conventional waving lotions. Signi?cantly, 
the curls formed from tresses B were initially 
much stronger and relaxed only 25% as a con 
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'6 
sequence of the ?ve shampoos. Moreover, the 
curl pattern held up much better. _ I 

The properties of the waved hair. in the case 
of tresses B di?ered little from‘the properties 
of the unwaved hair, as shown below: 

Cystine 
Content 20% Index 
(Percent) 

Tresses 

Untreated _________________________________ ._ 17. 5 1.00 
Waved, rinsed, dried on rod _______________ _ _ 17. 9 0.89 

The 20% index is a ratio of the amount of 
energy required to stretch an individual hair 
20% after the wave compared to that required to 
stretch the hair the same amount prior to the 
wave and serves, with the cystine‘analysis, as 
a measure of ?ber modi?cation. 

EXAMPLE 2 

The hair was shampooed in the usual manner 
and rubbed with a towel to remove excess mois 
ture. An aqueous waving lotion of the follow 
ing composition was used: 

Ammonium thioglycolate ______________ __ 0.6 N. 

Excess ammonium hydroxide __________ __ 0.5 N. 

(su?icient to 
give pH of 9.2). 

Wetting agent ________________________ __ 0.3%. 

Tresses of the hair were moistened with the 
lotion and wrapped on rods using conventional 
end papers. After the head was wrapped, each 
of the curls was re-saturated with lotion. The 
lotion was allowed to work for 15 minutes. The 
hair was then held under a spray for thirty sec 
onds. Excess moisture was removed by blotting 
the hair with a'dry towel, and the curls allowed 
to dry. After drying the hair was unwound and 
the curls were combed and brushed. Alterna 
tively, depending on the hair style required, the 
hair may be wet out, wrapped in pin curls with 
water, and styled as desired. 

EXAMPLE3 

An aqueous waving lotion of the following com 
position was used: 

Ammonium thioglycolate ______________ __ 0.7 N 
Excess ammonium hydroxide ________ __.__, 0.5 N 

(suf?cient to 
give pH of 9.15). 

Wetting agent ______ __._‘_ _______________ __ 0.3% 

The hair was shampooed in the usual manner 
and rubbed with a towel to remove excess mois 
ture. Tresses of the hair were then moistened 
with the lotion and wrapped into pin curls using 
the ?ngers. If desired, any type of pin-curling 
gadget, of which many are available, may be 
used. After all of the curls were wrapped and 
pinned, they were re-saturated with the wav 
ing lotion. The hair was allowed to process for 
about 25 minutes, then held under a spray as be 
fore and towel blotted. After the hair was dried, 
it was combed out and brushed. In this manner, 
the hair is waved and styled in one operation. 

EXAMPLE 4: 

The lotion in this case contained only am 
monium thioglycolate and ammonium hydrox 
ide, the latter in an amount sui?cient to give a 
pH of 9.6. The lotion was 0.5 normal in point 
of the ammonium thioglycolate. 
The hair was processed with the solution for 

15 minutes on rods of conventional diameter, 
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rinsed, allowed to remain on the rods for 4hours 
subsequent to the rinsing, unwound and un 

, wrapped into pin curls. A very satisfactory wave 
resulted. 

, In such ‘a lotion other chemicals such as mono 
'ethanolamine, ethylene diamine, or sodium hy 
droxide may be blended with the ammonium hy 
droxide to reach the desired pH. Using 0.4 inch 
rods rather than rods of conventional diameter 
in order ‘to achieve simultaneous waving and styl 
ing, the processing period should be extended to 
30 minutes. 

‘ EXAMPLE 5 

In this instance the waving lotion had the com 
position indicated below: 
0.5 N ammonium thioglycolate 
1.5 M urea 
08 N ammonium sulphate 
Ammonium hydroxide added to pH 9.35 

The lotion was left on the hair (wrapped on 
conventional curlers) in full strength for 20 min 
utes, whereafter the'hair was rinsed and allowed 
to dry for 5 hours before it was unwrapped. An 
excellent wave resulted. 

EXAMPLE 6 

The following lotion was used in the waving of 
bleached hair: - 
0.4 N ammonium thioglycolate 
0.3 N ammonium sulphate 
Ammonium hydroxide to pH 9.1 
The processing time was 15 minutes, while the 

hair after dilution of the lotion was allowed to 
remain on the rods for 6 hours before being un 
wrapped. An acceptable wave was achieved with 
out any noticeable hair damage, such as caused 
by conventional lotions. 

EXAMPLE '7 

Each of the following lotions was found suit 
able for use in the practice of the new process: 

, Lotion I 

0.6 N ammonium mercaptoethanesulphonate 
Ammonium hydroxide to pH 9.3 
Process for 20 minutes, rinse, dry for 6 hours. 

Lotion II 

0.5 N cystine hydrochloride 
2.5 M urea 
Ammonium hydroxide to pH 9.35 
Process for 25 minutes, rinse, dry. 

Lotion III 

0.55 N ammonium thioglycolate 
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1.6 N ammonium carbonate 
Ammonium hydroxide to pH 8.65 
Process for 25 minutes, rinse, dry for 4 hours, 
unwrap, set into pin curls. 

Lotion IV 

0.5 N ammonium N- (a-mercaptoacetyl) -p-am.ino 
salicylate - 

Ammonium hydroxide to pH 9.55 
Process for 35 minutes, rinse, dry. 

EXAMPLE 8 
A lotion especially adapted for the waving of 

children’s hair has the following composition: 

0.7 N ammonium thioglycolate 
Ammonium hydroxide to pH 9.1 

This lotion should be left on the hair in full 
strength for about 35 minutes before dilution. 
If conventional rods are used and the resultant 
hair curls are tighter than desired, the same 
may be wet out and the hair set in pin curls. . 

I ‘claim: . 
1. Method of imparting a permanent wave to 

human hair comprising applying to the hair a 
solution of a chemical agent capable of splitting 
the disul?de linkages in hair keratin, permitting 
the solution to act on the hair with the latter 
in wound curled condition to split said linkages 
and soften the hair, diluting the solution in situ 
on the wound curled hair prior to full develop 
ment of the ?nal wave to preclude further sub 
stantial chemical action of the agent on the 
curled hair, maintaining the hair in wound form 
before full development of the wave for a period 
of time suf?cient to insure substantial aerial ox 
idation of the hair and to further and fully de 
velop the wave, and when the wave is fully per 
manent and in ?nal form, unwinding the hair. 

2. The method as set forth in claim 1 wherein 
the chemical agent is ammonium thioglycolate. 

3. The method as set forth in claim 1 wherein 
said period at time is at least two hours. 
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