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8 Claims. (CI. 132-33) 
This invention relates to methods and appara 

tus for permanent hair waving. 
Up to the present time, in permanent hair 

Waving methods and apparatus, be they of the 
Croquignole or Spiral systems, strands of hair 
have been tightly wound respectively from the 
tip towards the scalp or vice versa, in fiat or 
Spiral coils about mandrels of fixed contour and 
Wetted with a hair treating lotion, and enclosed 
Within an envelope or chamber and subjected to 
heat developed internally or externally of the 
mandrel within such envelope or chamber, the 
shaping of the hair being effectuated through the 
Softening thereof by the development of heat and 
the reaction thereon of the treating lotion at 
elevated temperatures, and the subsequent hard 
ening of the thus treated hair on cooling. In 
Such methods the tightly wound hair, by virtue 
of the action of heat and the waving lotion at 
elevated temperatures, becomes soft or plastic 
and stretches, independently of and out of con 
formity with the mandrel, with the result that 
the circular or Spiral coil formation in which the 
hair strands are wound, becomes distorted and 
Spaced away from the mandrel upon which they 
are Wound, and upon hardening during the cool 
ing step, such coils do not return to the original 
circular Or Spiral contour as wound, such effect 
being developed whether the heat is applied in 
teriorly or exteriorly of the wound coils. 
As one feature of the present invention, I over 

come the defects inherent in the prior art meth 
ods of Waving hair by positively stretching and 
Simultaneously maintaining under tension the 
wound hair throughout the softening stage and : 
thereafter the hardening stage thereof; so that 
in accordance with my invention, the treated hair 
assumes a desired, predetermined spiral or cir 
cular coil contour When hardened by cooling, or 
otherwise. 
In carrying out the present invention to im 

part a socalled permanent wave to a strand of 
hair, the strand is wound in circular or spiral 
coil formation about a mandrel designed to ex 
pand during the hair softening treatment. 

In my preferred practice, the strand is wound 
about a mandrel charged with exothermic ma 
terial which, when the exothermic material is 
activated to generate heat, expands peripherally 
by an irreversible reaction to stretch the wound 
strand of hair as it is being softened, the hair 
being thus maintained under tension throughout 
the softening stage and thereafter the hardening 
stage, which may be effectuated by cooling or 
otherwise. 

Other advantages of my method of Waving hair 
will be apparent from the following detail de 
scription of several illustrative embodiments in 
accordance with my invention, illustrated in the 
drawings and of their manner of use. 

Figures 1 to 6 illustrate the elements incor 
porated and the steps applied in forming a man 
drel in accordance With One embodiment of my 

Figure 7 is an end elevation in section taken 

Figure 8 is a perspective view partly cut out 
showing the assembly incorporating the mandrel 
made in accordance with the embodiment of Fig 

Figures 9 and 10 are end elevations in section 
taken along lines, 9-9 and . 0-0 of Figure 8 
before and after the exothermic reaction takes 

Figures 11 and 12 illustrate the elements in 
corporated and the steps applied in accordance 

Figure 13 is an end elevation in section taken 

Figures 14 and 15 are end elevations in Section 
showing the relative positions of the elements 
of the mandrel of the embodiment of Figure 12 
in an assembly of the character shown in Figure 

Figures 16 and 17 illustrate the elements in 
corporated and the steps applied in forming a 
mandrel in accordance with a still further em 

Figures 18, 19 and 20 illustrate the elements 
incorporated and steps applied in forming one 
embodiment of a core for the mandrel of Fig 

Figures 21 and 22 illustrate the elements in 
corporated and the steps applied in forming an 
other embodiment of a core for the mandrel of 

Figures 23 and 24, illustrate the elements in 
corporated and the steps applied in forming a 
Still further embodiment of a core for the man 

Figure 25 illustrates the elements incorporated 
and the steps applied in forming still another 
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embodiment of a core for the mandrel of Fig 

Figure 26 is a perspective view of a still fur 
ther embodiment of an expansible mandrel ap 
plied in my invention. 

Figures 27, and 28 are end elevations in section 
35 showing the relative positions of the elements 



2 
of the mandrel in Figure 26 before and after the 
exothermic reaction. 

Figures 29 to 31 illustrate the elements incor 
porated and the steps applied in forming a man 
drel in accordance With an embodiment of my 
invention applicable for Spiral permanent wav 
ling. 

Figures 32 and 33 illustrate the elements in 
corporated and the steps applied in accordance 
with another embodiment of my invention for use 
in Spiral permanent waving. 

Figure 34 is a perspective view partly cut out 
of the assembly incorporating the mandrel made 
in accordance with the embodiment of Figure 33. 

Figures 35 and 36 are taken along lines 35-35 
and 36-36 of Figure 34 before and after the 
exothermic reaction takes place. 
In Figures 1 to 10 of the drawings there is dis 

closed one of the preferred embodiments of a 
Croquignole structural assembly adapted for car 
rying out my method of permanent hair waving, 
the respective figures of such group serving to 
progressively illustrate the structural and opera 
tive functions involved. . 
In constructing the envelope mandrel applied 

in this embodiment of my invention, I employ a 
rectangular blank 50 of preferably porous paper 
relatively flexible when wetted and, as shown in 
Figure 1, one face thereof carries adhesive at the 
edges 5 -5, along the short ends and at the 
spaced edge portions 52-52 leading for a short 
distance inwardly along one of the longer ends. 
As shown in Figure 2, I bend the blank in 

wardly along spaced vertical fold lines 53-53 
with the edges of the short ends thereof being 
positioned in abutting relationship, so that as 
the contacting surfaces of the blank are joined 
through moistening and pressure at the “ad 
hesive' areas, an envelope is formed having two 
pockets 54-54 open only at the top, as at 55. : 
The respective pockets 54-54 have a width equal 
to the distance between the fold lines 53-53, 
which form the extreme ends thereof and the in 
ner edge of the adhesive zones; the pockets be 
ing laterally spaced one from the other for a 
distance equal to the additive width of the ad 
joining adhesive areas defined along edges 5-5 i. 
Into each of the respective pockets 53-54 of 

the envelope there is applied a measured charge 
of exothermic material E, which upon activation 
with liquid simultaneously develops heat and ex 
pands as the reaction end product is being 
formed, and may, for example, be of the char 
acter shown in the patent to Goldfarb and 
Michaels, No. 2,173,683. As shown in Figures 3 
and 4, the respective pockets 54-54 are sealed 
at their open ends by crimping thereon a 
U-shaped sealing bar 55, preferably formed of 
rigid material such as sheet metal, said sealing 
element having at one end a winding key 56. 

Referring to Figures 4, 5 and 6, the blank is 
Spirally rolled about the sealing element 55 as 
an axis forming thereby two spaced substantially 
conical coiled units 57-57, each charged with 
exothermic material E, the opposing apices of 
which lead from a constricted substantially cy 
lindrical uncharged section 58 defined in rolling 
by the adhering edges of the pockets; the con 
ical units 57-57 being contoured as to provide 
substantially cylindrical body portions adjacent 
the bases or ends 59-59. As shown in Figure 5, 
when the spiral winding of the charged envelope 
about the sealing element 55 as an axis is nearly 
completed a porous perforated sealing closure 
sheet 60 is inserted between the adjacent con 
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2,262,080 
centric cores, and the Winding completed to pro 
vide a completely wrapped mandrel, shown in 
perspective in Figure 6 and in cross-section in 
Figure 7, the edge 6 of the sheet being prefer 
ably provided with a water soluble adhesive serv 
ing to Seal the coiled mandrel along its length, 
although if desired the closure sheet 60 may be. 
of greater length than the charged envelope be 
ing. rolled and Sealing of the coiled mandrel ac 
complished without adhesive by bending the 
edges of the sheet over the bases or ends 59-59 
of the formed mandrel; such sealing being a tem 
porary expedient used only to prevent uncoiling 
of the mandrel prior to its use in the process and 
does not prevent or impede the expansion of the 
nandrel in the operative steps of the process. 

In Figures 8, 9 and 10 are shown respectively 
the operative assembly of the embodiment of 
Figures 1 to 7 as applied for permanent hair 
Waving and sections therethrough defining the 
operative functions carried out thereby. 
In preparing the assembly shown in Figure 8, 

I wet the mandrel of Figure 6 by dipping the 
Same in a Solution adapted on passing through 
the porous walls of the envelope to activate the 
exothermic material contained in the pockets 
54-54; the solution at the same time serving to 
dissolve any adhesive used to seal the closure 
sheet; thereafter, I wind a strand of hair from 
the ends thereof towards the scalp after having 
first inserted a protector. 62 adjacent the scalp; 
thereafter I apply a hair waving lotion to the 
coil of hair H. Wound on a mandrel, if such has 
not been previously applied; thereafter I apply 
circumferentially of the wound coil of hair on 
the mandrel a moistened absorbent pad 63, and 
envelop all of the same as assembled above the 
protector in a water-proof wrapper W, the free 
ends of which are gripped by clamp C to form a 
Substantially fully enclosed assembly, a detailed 
enlarged section of which is shown in Figure 9. 
By the time the steps to form the assembly afore 
Said have been completed, the exothermic ma 
terial in the pockets 54-54 has commenced to 
develop heat through chemical reaction incited 
by the activator and as the reaction progresses, 
the exothermic material expands simultaneously 
as it further develops heat. The heat thus de 
veloped by the exothermic reaction heats and 
vaporizes the hair waving lotion applied to the 
hair and present in the absorbent pad 63, thus 
providing for the hair softening treatment. 
Upon the expansion of the exothermic material, 
the now Wetted flexible walls of the maindrel en 
closing the same are displaced and the mandrel, 
by virtue of the spiral coil formation thereof ex 
pands peripherally and outwardly and substan 
tially evenly along its entire length except that 
portion thereof defined by the central constricted 
Zone 58, in which no exothermic material is 
present; with the result that the coil of hair 
wound during the period of softening treatment 
is simultaneously peripherally stretched all along 
its length. The stretched hair is maintained un 
der tension during the entire heat developing 
exothermic reaction and during the hair harden 
ing period as the mandrel is cooled, for the ex 
pansion reaction of the exothernic material be 
ing chemically non-reversible, no change in con 
tour of the expanded mandrel or the pressure 
exerted thereby is developed, even on cooling. 

Since the activating solution for the exothermic 
material is preferably a dilute ammonium com 
pound, any excess thereof not required in the 
heat developing chemical reaction of the exo 
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thermic material becomes vaporized and Such 
vapor as developed acts in aid of the expanding 
exothermic material, in expanding Wetted flexible 
walls of the envelope winding forming the man 
drel coils; and when sufficient pressure, is built 
up during such reaction, the vapor passes through 
the pores of the envelope walls and into contact 
with the hair being treated, and at that time 
functions in aid of the then heated and vaporized 
hair treating lotion on the hair and in the ab 
sorbent pad 63 to soften the coiled hair. 

Since the hair treated in accordance with this 
embodiment of my invention is subjected to the 
effect of heat, and heated or vaporized perma 
nent Waving lotion, all of Which cause Softening 
of the fibres of the hair, and, since while being 
so softened, upon being stretched and maintained 
under tension by the expansion of the spirally 
wound mandrel, the hair assumes a predeter 
mined curled conformation defined by the sub 
stantially circular and regular periphery of the 
mandrel and Such conformation is maintained 
during the hardening and setting stage, since 
the mandrel on Which it is Wound is expanded 
by a non-reversible chemical reaction, imparted 
thereto by the expanded mandrel. 
As to the portion of the hair strand wound 

adjacent the constricted zone 58, the same being 
the end of the strand and the most brittle por 
tion thereof, will be subjected to substantially 
only the radiated heat developed in the maindrel 
and the vaporized hair Waving solution and 
vapor developed within the mandrel, but the 
stretching and tensioning thereof Will be con 
siderably less than that wound relatively flexible 
portion of the strand around the charge con 
taining Zones of the mandrel. 
A comparison of the Sectional view of Figure 10 

with that of Figure 9 discloses the expansion 
effects described in the operative functions above 
Outlined. 
In the arrangement shown in Figures 11 to 15, 

there is disclosed an embodiment incorporating 
the Spirally coiled mandrel made in accordance 
with the disclosure of Figures 1 to 6, wherein the 
mandrel is enclosed Within a thin metallic shell 
65 of Figure 12 defining opposing conical re 
ceptacles formed by rolling the perforated blank 
64 of Figure 11; the longitudinal edges 66 of the 
metal blank 64 being brought into substantial 
abutment to define the substantially longitudinal 
slit along the shell 65 from end to end. The 
Vertical edges of the blank 64 are serrated as at 
67 to provide radial segments which when bent 
over form end closures 68-68 for the shell 65 
enclosing the coiled mandrel of Figure 6, the 
winding key 55 of which extends through one 
of the end closures 68. 
With reference to Figures 13 to 15, disclosing 

the operative steps of the embodiment involved 
are identical to those Specified with respect to 
Figures 7 to 10, except that by the use of the thin 
metal shell 65 as the enclosure for the spirally 
Wound exothermic material carrying envelope 
of Figure 6, the following advantages are at 
tained. Since the shell defining the mandrel clo 
Sure is metallic, the same provides, through its 
Conductivity characteristics, a more even distri 
bution of heat developed in the envelope 
throughout its length, and as exothermic mate 
rial therein contained expands during the prog 
ress of the heat developing reaction, the shell 
under the effect of the heat of reaction and the 
pressure of the expanding coiled envelope upon 
displacement develops a more even peripheral 
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expansion for stretching and maintaining un 
der tension the coiled hair Wound thereon. Since 
the shell is both thin and resilient and the end 
products of the non-reversible exothermic reac 
tion. Within the coiled envelope Walls are rela 
tively firm, there is no effective contraction of the 
shell during the cooling period which Would re 
duce the tension imparted to the coiled hair 
stretched by the expansion of the mandrel and 
particularly the envelope and shell thereof. 

Referring to Figures 16 to 26, further modi 
fications are shown with reference to the man 
drel construction for Croquignole permanent 
waving assemblies wherein each mandrel. Con 
prises an expansible shell carrying at Opposite 
ends thereof expansible envelopes containing ex 
othermic material. 

In Figures 16 and 17 are shown respectively 
the shell 65 rolled from a flat blank 64 and haW 
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ing along its serrated edges 6 slits 69 Serving as 
gripping surfaces for a Winder and the Con 
pleted mandrel containing at opposite ends two 
substantially conical expansible envelopes 70-7, 
the apices of which face each other and are 
Spaced by an amount equal to the length of the 
constricted central zone 58, the ends of Which 
are sealed in by the bent-in serrations 6. 

Referring to Figures 18 to 20, one type of coni 
cal envelope may be formed by shaping a porous 
paper blank 7 in the form of a quarter circular 
segment applying adhesive along radius 72 and 
part of the Smaller arcuate edge 3 and bending 
along fold lines 4 to form the envelope of Figure 
19, after filling the envelope with exothermic ma 
terial E up to a point near the top of the open 
end 75 thereof and sealing the same by bending 
or crimping, the envelope is rolled about the end 
4 defined by the fold line as an axis to form 

the spirally wound envelope shown in Figure 20. 
Two Such envelopes may be inserted, as shown 

in Figure 17, in the opposing conical receptacles 
of the shell 65, and sealed therein by folding 
OVer the serrated edges 6 as disclosed, the apices 
of the respective conical exothermic rolled en 
velopes being spaced from each other at the Zone 
defined by the constricted cylindrical formation 
58 of the Shell. 
As shown in Figures 21 and 22, I may form 

conical envelopes for containing the charge of 
exothernic material E by rolling a porous paper 
blank 76 cut in quarter circular segments, and 
having perforations 77 at one segment thereof, 
about one of its radius ends 8, as an axis to 
form a hollow receptacle shown in Figure 22, 
the edge of the rolled blank being bent inwardly 
to form a sealed apex 79, and after the thus 
formed hollow conical receptacle is filled with 
a requisite charge of exothermic material E, the 
end defining the base 89 is sealed by bending in 
the edges thereof. Two Such conical envelopes 
are inserted within the opposing conical recep 
tacles of the shell in a manner that is disclosed 
in Figure 17. 
As shown in Figures 23 and 24, I may form 

the conical envelope by radially creasing a cir- . 
cular blank 8 of porous material along lines 82 
from a central Zone 83 to the outer periphery, 
thereafter folding the blank inwardly towards 
the central Zone as an apex to form a Substan 
tially conical envelope, shown in Figure 24, and 
after charging with the requisite amount of exo 
thermic material, bending the edges of the blank 
inwardly as at the periphery thereof to form a 
base seal. These conical envelopes are disposed 
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in the conical receptacles of the shell, as shown 
in Figure 17. 

Instead of rolling or folding a porous paper 
blank of respectively segmental or circular shape 
into a hollow conical form, as shown in Figures 
21 to 24, I may, as shown in Figure 25, form: 
such receptacle R by molding paper pulp par 
ticles into a hollow conical shell of porous wall 
conformation capable of expansion upon Wetting 
and under pressure, the apex being integral and 
the open ended base being sealed by bending in 
the edge of the shell after charging with exo 
thernic material. 
With reference to the Operative functions of 

an assembly incorporating conical mandrels in 
a, shell formed as shown in Figures 16 and 17, 
the coiled conical mandrels of Figures i8 to 20, 
upon the development of the reaction of the 
exothermic charge upon application of the 
activator, expand concentrically at the coils 
therec? and impart a displacement causing 
peripheral expansion of the metallic shell con 
taining the same in accordance with the de 
scription heretofore outlined, with relation to 
Figures 8 to 10 and 13 to 15, while with respect : 
to the hollow conical mandrels, the formation 
of Which is disclosed in the embodiments re 
Spectively of Figures 21 and 22 and 26, on the 
One hand, the exothermic charge upon reaction 
expands against the Walls of the envelope, which : 
Walls being porous and resilient when wetted 
are displaced thereby, resulting in a peripheral 
displacement of the enclosing shell of Figure 17, 
in conjunction with the expansion of the shell 
upon development of heat in the exothermic 
charge and on the other hand, with respect to 
the envelope of Figures 23 and 24, as the exo 
thermic material reacts and expands during 
the formation of the end product, the over 
lapping folds of the shell are spread, and as a 
result of Such spreading displace the shell of 
Figure 17 in which they are enclosed. 

In the embodiment shown in Figures 26 to 28 
a modified embodiment of the shell is disclosed, 
wherein the same may be formed of two half 
Sections 84-84, gripped at opposite ends by 
Spit rings 85-85 to form a shell enclosure hav 
ing conical receptacles or pockets spaced by con 
stricted cylindrical zone 58 in which are carried 
envelopes of the character shown in Figure 6, 
20, 22, 24 or 25. Upon carrying out the exo 
thermic reaction in a Croquignole waving as 
Sembly of the character heretofore described, 
shown in Figure 26, both the split rings 85-85 
and the Split shell segments 84-84 expand uni 
formly, except that as shown in Figure 28, in 
Conjunction with the peripheral expansion, 
there are longitudinal separations along the 
diametrically opposite abutting lines of the re 
spective shell segments. 

Referring to Figures 29 to 34, there is dis 
closed a further embodiment of a mandrel con 
struction in accordance with my invention, for 
application to Spiral Winding. In this embodi 
ment the envelope is formed from a substan 
tially Square porous paper blank 86 carrying ad 
hesive along edge portions 87-87 and along 
side central fold line 88. Upon bending the 
blank 88 along fold line 88 and Sealing the same 
along the adhesive areas, a rectangular envelope 
open at edge 89 is formed, 
As shown in Figures 30 and 31, upon charg 

ing the envelope with a predetermined amount 
of exothermic material E and Sealing the Open 
end 89 thereof as by bending over and crimp 
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ing, the envelope is rolled or wound about fold 
line. 88 as an axis to form a coiled envelope; 
there being insertible between adjacent con 
centric coils thereof prior to the completion of 
Winding, a porous perforated sealing closure 
sheet 90, the edge of the closure sheet carrying 
the Water Soluble adhesive for sealing the coiled 
mandrel along its length as shown, or as an al 
ternative, the sheet may be of such length as to 
provide edges extending beyond the ends of the 
coiled envelope which projecting edges. When 
bent over form both an end and longitudinal 
Seal for the mandrel. 

Referring to Figures 32 and 33, a rectangular 
blank 9 of thin metal having serrated edges 92 
at its vertical ends and perforated throughout 
its area, is rolled about the spirally coiled en 
Velope of Figure 33, to form. an enclosure shell 
therefor; the longitudinal edges 93-93 of the 
blank 9 being in substantial abutting relation 
ship to define the shell enclosure while the 
Serrated edges 92 are bent inwardly to form an 
end Seal. 

Referring to Figures 34 to 36 in carrying out 
the Spiral permanent waving process with the 
Inandrel described in the above embodiments, 
reference will be had to the mandrel of Figure 
33, although the mandrel of Figure 31 may be 
similarly applied. First, the mandrel is dipped 
in a solution for activating the exothermic 
material and a coil of hair is wound about the 
mandrel from the scalp towards the free ends, 
as shown in Figure 34, the coiled hair H being 
hooked or tied respectively adjacent the scalp 
and the free ends thereof, as in normal Spiral 
Waving practice, hair waving lotion being ap 
plied to the hair before or after the winding 
thereof in Spiral form about the mandrel. A 
protector 95 disposed adjacent the scalp to en 
close the strand of hair being treated and an 
absorbent pad 96 superimposed by a water-proof 
Wrapper 96R are applied to enclose the mandrel 
carrying the Wound hair, the wrapper being 
clasped and sealed adjacent its opposite ends by 
elastics or strings 97-97. 
The reaction involved is substantially iden 

tical with that described heretofore in relation 
to the Croquignole process insofar as the 
Stretching of the hair and the maintenance of 
the same under tension, by virtue of the ex 
pansion of the mandrel developed simultane 
ously with the development of heat in the 
exothermic reaction while the hair undergoes 
the Softening treatment effectuated under heat, 
except that in this instance the expansion of 
the mandrel is equal through the length of the 
mandrel, for Substantially all of the hair coiled 
about the mandrel may be safely subjected to 
the softening and stretching effect involved, the 
brittle free ends of the hair not being treated 
in this process. The operative functions in 
volved in the reaction are disclosed in detail 
in the Sectional views of Figures 35 and 36, 
which illustrate the conditions within the as 
Sembly before and after the exothermic re 
action. 
Although in all the embodiments herein shown 

the mandrel is in the form of an envelope or a 
Series of Spaced envelopes carrying charges of 
exothermic material in powder form, it is within 
the province of this invention to apply the exo 
thermic material in the form of a coating for, 
Or as an impregnating material in, a porous or 
absorbent paper or like material which thereafter 
may be rolled in coiled form and applied directly 
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by winding thereon the strand of hair to be 
treated, or disposing the same within a metallic 
shell about which the strand of hair is Wound, 
to serve as a core capable of expansion as a 
mandrel when used directly or for displacing the 
shell in which it is carried, so that the latter 
serving as a mandrel is by it peripherally ex 
panded, in accordance with and for the pur 
pose of those embodiments heretofore described. 
Commercially, I prefer to make this expansible 
mandrel or mandrel core element as followS: I 
impregnate an absorbent paper or like sheet with 
calonel by soaking the same in a solution of 
mercurous nitrate or other soluble mercurous 
salt and then dip or pass the paper when Sub 
stantially dry into a solution of Sodium chloride 
or other reagent containing an ion which pre 
cipitates mercurous mercury, as for example, a 
bromide sulphate carbonate or the like, among 
the inorganic salts, or a citrate tartrate or ben 
Zoate among the organic salts, the thus impreg 
nated absorbent paper or like material carrying 
a precipitated mercurous mercury salt is then 
cut into strips of suitable size, backed by a foil 
of aluminum which may be perforated or not 
as desired, and the thus laminated sheets may 
be rolled into any desired shape in accordance 
with the disclosures of Figures 6, 20, 22, 24 and 30. 
As indicated, by applying Substantially porous 

paper or like material to form the envelope en 
closing medium or carrier for the charge of 
exothermic material, I am able to produce an 
expansible mandrel adapted for use directly or 
in connection with an enclosing, metallic shell 
in both Croquignole and Spiral winding, which 
not only is of light Weight, formed of inexpensive 
materials, and readily assembled, but the same 
has the added advantage that it provides for a 
sanitary permanent hair Waving process in that 
the mandrel, by virtue of the aforesaid qualities, 
is applicable as a single use unit. 
By the expression intrathermal exothermic 

unit, as applied in this application and in refer 
ence to hair Waving apparatus and methods 
referred to herein, is meant an interior heating 
device, the heat effect of which is developed by 
exothermic material. 
This application is a continuation-in-part of 

my co-pending application, Serial No. 280,903, 
filed June 24, 1939, and entitled “Hair waving 
apparatus and methods of making and using the 
Same.' 

It is obvious that various changes and modi 
fications may be made to the details of construc 
tion without departing from the general spirit 
of the invention as set forth in the appended 
claims. 
I claim: 
1. The method of waving hair, comprising 

Winding hair about a heat generating expansible 
mandrel, and activating the mandrel for heating 
and stretching the wound hair simultaneously 
to impart a Wave thereto. 

2. The method of Waving hair, comprising 
winding hair about an expansible mandrel carry 
ing interiorly thereof an exothermic material, 

5 

0 

15 

20 

30 

35 

40 

50 

55 

60 

65 

S 
enclosing the wound hair in a heat-confining 
Wrapper and effecting reaction of said eXothermic 
material to develop heat and consequent expan 
sion of the exothermic material, and, in turn, 
of the mandrel, thereby heating and stretching 
the Wound hair simultaneously to impart a Wave 
thereto. 

3. The method of waving hair, comprising 
Winding hair about an expansible mandrel carry 
ing interiorly thereof an exothermic material, 
enclosing the Wound hair in a heat-confining 
wrapper, and effecting reaction of said exother 
mic material to develop heat and vapor on the 
One hand for consequent expansion of the exo 
thermic material and, in turn, of the mandrel, 
and on the other hand, for consequent heating 
of the hair, thereby Softening and stretching the 
wound hair simultaneously to impart a wave 
thereto. 

4. The method of Waving hair, comprising 
winding hair about an expansible mandrel carry 
ing interiorly thereof an exothermic material, 
enclosing the wound hair in a heat-confining 
Wrapper, and effecting reaction of said exother 
mic material to develop heat and Vapor on the 
one hand for consequent expansion of the exo 
thermic material and, in turn, of the mandrel, 
and on the other hand, for consequent heating 
of the hair, thereby softening and stretching the 
Wound hair simultaneously, and thereafter main 
taining the thus treated hair under tension until 
it hardens in a defined Wave contour. 

5. The method of Waving hair comprising 
winding hair about a heat generating irreversibly 
eXpansible mandrel and activating the mandrel 
for heating and stretching the wound hair simul 
taneously to impart a Wave thereto. 

6. The method of Waving hair comprising 
Winding hair about a heat generating irreversibly 
expansible mandrel and activating the mandrel 
to develop heat and irreversibly expand, for in 
turn simultaneously softening and stretching the 
hair, and thereafter maintaining the softened 
and stretched hair under tension until it hardens 
in a defined wave contour. 

7. The method of waving hair comprising 
Winding hair about an expansible mandrel carry 
ing interiorly thereof an exothermic material, 
and effecting reaction of said exothermic mate 
rial to develop heat and consequent expansion 
of the exothermic material and in turn of the 
mandrel, thereby softening and stretching the 
Wound hair simultaneously to impart a wave 
thereto. 

8. The method of Waving hair comprising 
Winding hair about a heat conducting expansible 
mandrel carrying interiorly thereof an irreversi 
bly expansible exothermic material, and acti 
Vating the exothermic material to develop heat 
and expansion of the same, and, in turn, of the 
mandrel, thereby simultaneously softening and 
stretching the Wound hair, and thereafter main 
taining the thus treated hair under tension until 
it hardens in a defined wave contour. 
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