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My 1nvent10n relates’ to permanent wav-
ing apparatus and more particularly 1t-

- relates to means for determining the temper-
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ature -to which a hair strand is subj ected
during a permanent waving process. |

An object of my 1nvention is to accomphsh
permanent hair waving, involving a heat-

ing operation, with less danger of. injuring

the hair, at the same time ensuring that the
heating operatmn will be properly continued
until its purpose has been accomplished.

Another object of my invention is to pro- -

vide for permanent hair waving wherein a
critical temperature to which the hair strand
being saved is sub]ected will be reliably
made known to the 0perator or to the ob-
server. -

Another. eb]ect of my invention is s to pro-

vide for the audible 1nd1cat10n of suc
eritical tem%erature

Another

a8

- . tion to one hair strand, a critical tempera-
ture of other hair strands simultaneously
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_of my invention, hereinafter more fully ex-

simultaneously operated upon.

Angther object of my invention is to ac-.

comphsh the foregoing and other  objects

| . plained, by mdlcatmg means which may be

40

- ' strand, and Wthh will reliably
L ,temperature existing within such enclosures

“disposed exteriorally of casings, wrappings,

and the like, which may surround the hair
indicate the

to which the hair strand is subjected.

These and other o %eets of my 1nventron
and the invention itsel

of an embodiment thereof and in which

- description reference will be had to the ac-
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companying drawings formmg 8. part of thrs -.

specifieation.

Referring to the drawmgs

Hig. 1is a perspective view of an em-
bodiment -of my invention illustrating the
same applied to a wound strand of hair
during the steaming operation of a perma-
nent waving process, some of the parts of the
heating apparatus being broken away and

: 1llustrated 1n section.

Fig. 2 shows a perspectwe view of a. frag-.
ment of -another embo d1 ment of my mven-.

ject of my mventlen is to pro- |
vide, by suitable means disposed with rela-

jecting . within 2 cor
subjected o heating during a  permanent .
‘waving process, the temperature of the one
~ hair strand acting as a
" temperature of ‘other. hair strands bemﬂ‘f

110t to 1ndicate the -

the bifurcated end 14 -of the rod by

will become apparent
“from reference to the following description

-tion aseecmted with the wennd strand of |

hair during the assembling and'enclosmg -

thereof prior to the steaming operation of -

a pennanent ‘Waving Process; 4

ig. 3 is a fragmentary partrally sectional 60
view of the thermal—expanswe flutd-contain- -
ing eiement fermmg a part of the feregolng
embodiment.

- Fig. 4isa transverse seetmnal view taken N
on.the line 4—4 of Fig. 3; and. 65

Fig. 5is a perspes,twe view of the ther- -
mai-expanswe ﬁm&-centalmng element of
Figs. 2 to 4, inclusive.

“‘%eferrmg now first to the embodlment
illustrated in Figs. 2 to 5, inclusive, in all 70
of which like parts are design ated by hke
reference characters, I prowde, preferably,
a curler rod comprising an outer cylindrical
tube member 10 and an inner solid rod por-
tion 11 telescoped within the tube and pref- 76
erably secured against longitudinal move-
ment, relatwe thereto by virtue of an in-
wardly . extending rib 12 of .the tube pro-

responding - annular =
groove on the exterior surface of the rod, 80

preferably according "to the constructmn LT

ilustrated i my co-pending application,

" Serial No. 109,077, filed May 14, 1926, the i

- rod and tube ust as herein 111ustrated and
deseribed be

relatively rotatable in order 35__' )
that a s*rand of -hair, shown at 13, wound

- upon the tube 11, may be tightened 1n accord- ; .
‘ance with the dzsclesure ef ‘the said” prior o N

application. The bair may be secured to
tying it 90
with a cord 15. - The hair is then moistened

__ bj{:]]_ a hair treating solution and a substan- -
t1

- flwm

CORCAVO-convex thermal-expanswe- L
-containing element 20, is disposed close-
ly adjacent to the wound strand of hair at 95
its thicker base’ portion. The element 20

; cempirlses an enlarged cell portion 21, having
para

el concave and convex side walls, the
concave walls of which engage and substan-
tiailly eonform te the rounded form of the 100

- engaged wound strand of hair 13 adjacent

to its base, to partially surround the same.
A small flexible tube 22 having a small bore :
23 extends upwardly from the relatively -

‘large cell sectional 21, being preéferably ~10¢
formed integral therewﬁh beyond the strand
of hair and curler rod and substantially

paralle]l with the wound strand of hair and

| the curler rod. The wound strand of. hair

and the eell are then preferably Wrap p ed 1 10



by s moistened flannel strip 16 Which com-

_ Eletely covers and encloses the strand of

10

air and the relatively large cell portion 21

of the element 20 and all of the curler rod-

except, usually, the upwardly projected end.
I then, pr_eferably, enclose the wrapper
‘and the cell 21 and a portion of the tube 22

by a cglindrical container 24, constructed

preferably as illustrated in Patent No.
1,611,416, dated December 21, 1926, granted

“to Lewis and Murray, the said container
- being preferably crimped or otherwise oper-

15

ated upon at i1ts upper end and lower end
to provide a sedled enclosure for the wound

strand of hair. A heat insulating pad 28

- 1s preferably interposed between the scalp

29 and the curler rod to protect the scalp

against injury. An electrical or other heat-
ing element 26 is now telescoped over the

20 container 24 and the wound strand of hair

- heater 26. :

25 of the same and may be of variable desired

=

is now heated by ¥mergizing the electric

"The tube 22 having been placed within
the wrapper and the container, extends free

length, The opposite end of the tube com-

- municates with a fluid pressure gauge 30,

~, which gauge is adapted to actuate an indi-

cating needle 31, which needle may be swung

30 to the right or left, depending upon whether

“or not the electric heater circuit is closed.

As illustrated, I divide the scale 32 of the
gauge 1nto two parts, the left hand portion

84 being relatively dark in color and of some

~ such inscription of “Dry heat” or “D_anger”,.
the

45

30 such color as blue or green, and the right-

hand portion of: the scale being relatively
light In color and preferably with, some

“the junction between the two portions of t

scale Iindicated by the black line 35 having

an inscription such as “Steam” closely adja-
cent to the Iine 85. Various other mannérs

of marking the %a_,uEle scale may be em-
ghly

ployed, but it is desirable that the
scale be so graduated as to emphasize varia-

. tions from a critical temperature substan-

50

_tiallybeg'ond which injury to the hair strand
behad. .= - I
. thermal-expansive fluid 1is contained
within the relatively large concave-convex
~cell 21 and the bore 23 of the tube 22, and
the gauge 30. The relatively large cell hav-

 ing a large fluid capacity will, when heat

is applied tof the hair, expand causing an in-
5 crease of fluid pressure tg actuate the ex-

pansible element of gauge 30, not shown, to

 actuate the indicating needle 31 to cause the

© an au

same to swing to the right. If the -heater-
generates heat to such a temperature that
‘1f much exceeded the hair may-be injured,
- the needle will swing further-to the right

closing the electrical contacts 45, to sound
dible signal to warn the opérator. -

- vide, preferably, an elsctric circuit compris-
R Rl _ i b PR TERIPREI L T A | :

ing a source of electric energy 41, a hand
switch 42, and an electric annunciator 43,

inj urious temperatures the circuit is contin-

.such. as, for example, a ore-stroke bell,
which circuit may be connected to the con-
tacts 45 of the gauge 30. At normal non-

70

uously broken. Contact 45 may be disposed

on the gauge adjacent the needle 31 whereby

the needle may close the circuit when swung

to the right to simultaneously indicate by a

(3

visual signal when a dangerous heat is ap-
Eroache , Which might be injurious to the

air, and then . subsequently close the cir-

cuit to -the bell 43 to give an audible signal -
to warn an operator that a danger .point-
‘has been reached on a particular strand of
harr. By employing a gauge actuatable by

8 flmid responsive - element containing a

thermal-expansive. fluid, I am enabled to ac-
tuate an 1ndicating needle with ater

power, whereby the needle 31 may be ac-

tuated with sufficient force to positively close _

the electric circuit.

Such a gauge is positive and accurate and

1s not expensive to manufacture, and is not

so delicate as to be easily put out of adjust- -

ment por will it readily become damaged

1n use to destroy its:accuracy. = L
 Referring now .to Fig. 1, I show therein
a second embodiment of my invention com-
prising a cell 21’ of substantially tubular
form and having an axial bore united at 52,
Ppreferably, to the tube 22 leading, as in Fig.
2, to the pressure gauge 30. I contemplate

sometimes continuing the tube 22 in a con-
tinuous pass to the base of the hair strand

95

100

. S B
but prefer in all cases:to enlarge the bore

L

of the tube in the portidn contained within
whereat the actual temperature to which

~ the enclosure 23 or the wrapper 16 or both -
108

the hair strand is subjected and prefer to =

reduce the bore of the tube portion 22 so as

to mimimize the effect of outside tempera- -
tures on the communicating tube extrane-

ously of the enclosure. Also, I prefer, as

110

shown in Fig. 1, to reduce the outside diam- -
eter of the tube portion 22 and I preferably

enclose the tube portion 22, as indicated in

Fig. 1, with a textile sleeve 53 which may

be - made of wool, cotton, silk or the like,

heat being preferred.” =

Having thus described my -invention m

certain specific embodiments, I am aware
that numerous and extensive departures may
be made from the embodiments herein illus-

118
those materials which less efficiently conduct = -

120

trated and described but without depa_rting -

from the spirit of my invention.
- Telaim: -~ '

1. In"a hair waving 'aﬁpq_mtus, the com-

bination with a curler rod upon which is ©":

wound a strand of hair, of a fluid-containing .
Aot Do stk ivs . , cell, of a mepei; _encl()sing”’ the WOI]I]:g' ;
~_F¥or operating the audible signal, I pro-

strand of hair and the cell and a eontainer

- telescoped over the wound strand of hair and 19 |
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cell, means to Beat_ the wound strand of hair
in the pregence of moisture through the walls

of the container, a fluid pressure indicator

S

- wound a strand of hair, of a fluid-containing
10 cell, of means enclosing the wound strand

‘means disposed exteriorally of the container

and a tube interconnecting the said cell and

the said indicator means. - |
-7 2. In a hair waving apparatus, the com-

bination with a curler rod upon which i1s

of

hair in the presence of moisture, means to
heat the wound strand of hair, fluid pres-

“sure indicator means disposed exteriorally of
the container, and a tube interconnecting the

15 said cell and the said indicator means, said

fluid pressure indicator responsive to ex-

pansion of the thermal-expansive fluid, to 1n-
dicate a critical temperature of the strand.
3. In a hair waving apparatus, the com-

20 bination with a curler rod upon which 1s

wound a strand of hair, of a fluid-contain-

ing cell, of a wrapper enclosing the wound
strand -of hair and the cell and a container

telescoped over the wound strand of hair and

25 cell, means to heat the wound strand of hair

in" the presence of moisture through the walls

~ of the container, a fluid pressure indicator

" means disposed exteriorally of the container,
~ 'and a tube interconnecting the said cell and
30 the said indicator means, said cell having:-

concavo-convex side walls, the concave walls
of which being contiguous with the wound
strand of hair. *

4. In a hair waving apparatus,_ the com-

35 bination with a curler rod upon which is

~ing cell, of a container telescoped over the

wound a strand. of hair, of & fluid-contain-

- wound strand of hair and cell, means to heat

40
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- wound strand of hair and cell, means to heat
 the wound strand: of hair in the presence of

the wound strand of hair in the presence of

moisture through the walls of the container,
fiuid pressure indicator means disposed . ex-
teriorally of the container, and a tube inter-
connecting the said cell and the said indi-
cator means. - . S
5. In a hair waving-apparatus, the com-

bination with a curler rod upon which is

wound a strand of hair, of a fluid-contain-
ing cell, of a container telescoped over the

moisture through the walls of the container,

fluid pressure indicator means dispesed ex-

teriorally of the container, and a tube inter-

 connecting the said cell and: the said in-

55

dicator means, said cell comprising an en-

~ largement of the bore of the conduit. - =

- 60
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6. In a hair waving apparatus, the com-
bination with a curler rod upon ‘which is
wound a strand of hair, of an enclosure for

the wound strand, means to heat the strand
in the presence of moisture, from the exte-

rior of the enclosure, & fluid conduit closed at
~ both ends, having:a portion projected within
the enclosure and disposed .adjacent the

wound strand' of hair so as to be. subjected

to substantially the same thermal conditions

“as the strand, a fluid pressure indicator dis-
posed exteriorally of the enclosure, said con-

duit containing a fluid responsive to the
thermal effects of said heating means to ef-

fect an increase of fluid pressure in the con-

duit, said conduit terminating within the in-

70

dicator, and means in the indicator respon-
sive to variations 1n pressure in the conduit,

to effect variable indications controlling the

operation of the indicator.

7. In a hair waving apparatus, the 'combi'-. -

nation with a curler rod upon which is

in the presence of moisture, from thé. ex-

wound a strand of hair, of an enclosure for
the wound strand, means to heat the strand

80

terior of the enclosure, a fluid conduit closed

at both ends, having a portion projected
within the enclosure and disposed adjacent

- the wound strand of hair so as to be sub-

jected to substantially the same thermal con-

ditions as the strand, said conduit contain-

ing a fluid responsive to the thermal effects
of said heating means to effect an increase
of flmid pressure in the conduit, said con-

duit terminating exteriorally of the enclos-

90

ure, and means responsive to the effects of

flmid pressure in the conduit, disposed ex-

‘terlorally of the enclosure, adapted to indi-

cate a critical degree of heat te which the

said conduit portion is subjected within

the enclosure,

8. In apparatus for permanent “waving”,
the combination with a chamber containing

a moistened strand of hair to be “waved”,

140

of heating means for the strand, and of in-
dicating means to indicate a predetermined

1 xpansih a portion
projected within the chamber an

heating -effect produced ypon the strand by

the heating means, comprising a conduit con-

“tainin r an expansible fluid, havin
§ subjected: -

to the effects of heat therein, and a portion

extending exteriorally of the chamber, and
~ means communicating with the said exte-
‘riorally extending portion, responsive to the

110

effects of fluid pressure therein, to indicate
the pressure in the conduit effected by rea- -

son of a critical temperature communicated

‘to the conduit portion disposed within the

chamber. - -

=9, In a hair waving.apparatus, the com-

115

bination with a wound strand of hair sub- _. 
jected’to the effects of heat during a waving -

process within an enclosure, the combina-

tion with a pressure gauge disposed extrane-
ously of the enclosure, of a tube containing

a fluid expansible under the influence of heat

projected within the enclosure so as to be

subjected substantially to the same degree ‘125
tion and communicating the fluid pressure
resulting from expansion of the fluid under

of heat as the hair strand in its enclosed por-

the influence of heat in the enclosure to the

pressure gauge., |

10. In g hair Waﬁhg apparatus, the com-

120
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~ bination with a wound strand of hair sub-

jected to the effects of heat during a waving

- process within an-enclosure, the combina-

tion with a pressure gauge disposed extrane-
ously. of the enclosure, of a tube containing

‘a flmd expansible under the influence of

. heat projected within the enclosure so as
- to be subjected substantially to the same de-

10

gree of heat as the hair strand in its en-
closed portion and:communicating the fluid

.pressure resulting from expansion of the

. 15

fluid under the influence of heat in the en-

closure to the pressure gauge, said tube hav-
ing its bore enlarged in a portion thereof
projected within the enclosure. - -

.
-

~ 11. In a hair waving apparatus, the com-

" jected to the effects of heat during a waving:

| _30.

bination with a wound strand of hair sub-

process within an enclosure, the combination

‘with a pressure gauge disposed extraneously
of the enclosure, of a tube containing a fluid -

expansible under-the influence of heat pro-
jected within the enclosure so as to be sub-

ected substantially to the same degree of

eat as the hair strand in its enclosed por-

tion and communicating the fluid pressure.

- resulting from expansion of the fluid under
" the mnfluence of heat in the enclosure to the
‘pressure gauge, and heat insulating means

applied to the exterior of ‘the tube in por-

- tilong thereof exteriorally of the enclosure:
" - 12. In a hair waving apparatus, the com-

~ bination with a wound st f
-jected to the effects of'heat during a wav-
-1ng process within an enclosure, the combi-
_ nation with a. pressure gauge disposed ex--
- traneously of the enclosure, of a tube con-
- talning a fluid expansible under the ‘influ-

- ence of heat projected within' the enclosure pressure operated -means.

40

strand of hair sub-

so as to be subjected “substantially to: the

. same-degree of heat as_the. hair strand-in
- .its enclosed portion and-‘communicating the

“fluid pressure resulting from expansion of
~ the fluid under the influence of heat in the
entlosure . to -the pressure gauge, said. tube

comprising- an enlarged ce]l disposed within - respective enclosure, and audible indicating

. ‘the enclosure.

~ sure, and means r

14

13. In a hair waving ﬁpp.#rafus,* the conr-

‘bination with a wound strand of hair adapt-

ed to be subjected to the effects of heat

during a waving process within an enclo-
. nsive to a-critical tem-
perature to which the wound strand of hair

‘1s subjected to audibly indicate such tem- |

perature.

10§

‘neans when
- the operator

. 1,688,073

contained within an enclosure, of means to

heat the strand through a wall of the en-
closure, ,of means contained within the en-

closure responsive to a critical thermo con-

Tc’ombi‘natidh with "a'; wound Strand _*d‘f hair o

o

~dition therein adapted to effect. an audible
mdication of such thermo condition.
-~ 15. In a hair waving apparatus, the com-

bination with a curler rod upon which is 63

wound a strand of hair, of a ﬂuid-containing e
cell, -of a wrapper -enclosing the wound '

strand of hair and the cell and a container

telescoped over the wound strand of hair and

cell, means to heat the wound strand of hair

- -In the presence of moisture through the

walls of the container, a fluid pressure oper-

“ated means disposed-exteriorally of the con-

tainer, a tube interconnecting the said cell

~and the said pressure operated means, and
an alarmr device operable upon a predeter-

0 |

mined temperature of thé strand of hair

under the control of the said pressure oper- '

ated means. - = _ R .
16. In a hair‘waving apparatus, the com-

wotnd a strand of hair, of a fluid-containin
cell, of a wrapper enclosing the woun
strand of hair and the.cell and a container
telesco

-

-

ble seund producing alarm device operable

upon a

strand of hair under the control of the said

+ i oy

oped over the wound strand of hair and
cell, means to heat the wound strand of hair -~
he presence of moisture through the walls -
of the container, a fluid pressure operated
‘means disposed exteriorally of the container, -
‘a tube interconnecting the said cell and the
- sa1d pressure ‘opefated means,-and an audi- -

80
bination with a curler rod upon which'is

83°

redetermined. temperature of the -

| 05
. 17. In a hair waving apparatus, the com- -
. bination’ of a plurality of enclosures;

adapted to contain separately wound strands =~

of hair, of electrical heating means adapted

when energized to simultaneously heat all of

the hair strands, each through a wall of its

means associated with one of the enclosures

adapted to audibly indicate a critical tem-
105

L
=
3

perature to which the hair strand enclosed

thereby is subjected, said audible indicating
(;ﬁ'eratgti" serving to indicate to
he critical temperature of all

of the simultaneously heated strands.

+*

_In testimony whereof I hereunto affix my'.
.- . . .« . signature this 4th day of April, 1927..
In a hair waving apparatus, the o W%LB

100
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