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This, invention relates to the art of permanent

. hair waving; and has as'a broad object to make

-1t possible to accurately determine the optimum
heating. or steaming time -without ‘xjelying upon-

the exercise of skill by the operator. ‘
Another object is to indicaté during’ the actual

‘steaming of the hair the different ‘stages of ‘the
~cycle of.changes.through which' the hair passes
1o dwring the process. oot T

;. Another .object is ‘to provide a- simple and re-

. liable . method: and: apparatus  for indicating

20

40

changes in the electrical resistanice of hair while
the hair is,in‘the brocess of being'waved. “ '
Still-another object is:to:provide'a simple-ap-

paratus: for. indicating when a - predetermined
-percentage change: has ‘occurred in ‘an “electric
current irrespective of ‘the: absolute value of the

current. ‘ ‘

- 'The process .of permanent waving of hair as it

is ‘géne"ra‘lly‘:and;ualmosta‘ universally: practiced,

cconsists in first treating:the hair with a suitable

solution, :such as ammonia, for example; then
winding or twisting the:hair into the desired ‘con-
figuration, and ‘while still forcibly retained’ in
that configuration, applying heat to it for 'a Pe-~
riod of time. :Under the. influence of ‘the solu-
tion and the heat, the hair. first becomes soft
and plastic and assumes or acquires'the twist or
curl imparted, to it. - Then:as the hedting cofs
tinues, the hair recovers its strength and elas-

ticity and.if the heat is stopped at the proper

time the hair. is reStored substantially.to.its orig=-
inal physical condition :except that:it has the'de-
sired curl or. wave permanently set:in it

- It'is important, to obtain .8 good: permanent
waye, that the. heating be 'stopped at . just ‘the
right time. . If .the time.is too:short, the wave

is'not as tight and permanent as.it. should be; if

the time is too-long the hair may: be injured so
that it becomes frizzy and-splits badly, particu-
larly after a. few shampoos. -Also, too long a
heating period may actually. be. productive of &

weaker wave.than.the optimum:time because the
cycle of changes recited sometimes repeats itselt, .
under, which. condition -the  heating ‘may  be
stopped: while the h‘air‘ is.in a.relatively-plastic:

state. o : S I TR RN :

Although it has previously been . known that
the hair went through'a definite cycle of changes
and that it was important to stop the heating at

just the right step in the cycle, to the best of-my-
knowledge it has not previously been known how:

the ‘changes taking place in the hair could be
determined and followed durifig the heating pe-

riod. “ As a' result, since’ different types and

initidl’ high” vilue.

‘grades of hair require different heating  times,

careful .operators have always made several test

“curls, ‘with “different timing, prior. to. giving a .
permanent 'wave.  However, it is impracticable

to make very many tests, and the time; as de- &
cided by such tests, is usually only a very rough

hest ‘results. 2 T S I R
.~ In-dccordance with the.present invention, I
have discovered that during the heating stage of 10
‘a’ ' permanent. waving operation, the changes. in
the physical characteristics; 1. e. strength and
elasticity; ‘aré,é;c“companied by changes in- the:
electrical resistance and that by determining and. .
indicating the changes in resistance of the hair 15
during the heating operation, the time whenthe
heating should be discontinued can ‘be easily and

~approximation of the optimum time to obtain the

accurately ascertained. ' . . e
* "More specifically, I have discovered that at the -
starting of the heating period, the resistance of 20
.the hair 1s high but that it drops-as the heating

continues and the hair becomes plastic; but:then
increases" as the ‘hair recovers its. strength and
elasticity, returning ‘almost, but not. quite, to. its
I have further .discovered 25
that the ‘optimum time of heating for. any par-
ticular hair can be ‘determined sufficiently defi-
nitely for practical purposes from the electrical
resistance cycle of that hair,'and that definitely
uniform- waving' results can be obtained in all 30
cases by terminating the heating period when
the electrical resistance of the hair has risen’to
a value bearing a definite ratio to the minimum
value it reached during the earlier stages of .the
heating period (the stage when the hair became 35
most plastic), ST TR P i ‘
For the purpose of explaining the invention, a,
préferred dpparatus ‘and procediite’ will now .be
described in detail with reference to the drawings,
it" belng understood that various changes: and. 40
modifications i the particular apparatus and
procedure to be described can be made without
departing- from'the Invention. o
“In"the drawings: ‘ R -
Fig..11s a diagram showing schematically an. 45
electric ‘circuit that may be employed in prac:
ticing the inyention; =~ © o o v
Fig..2.is a perspective view' of an electrode ele=:
ment that may be employed; . : R L
Fig. 3 is'a side view of a standard form'of rod 50
or spindle employed in permanent waving; o
Fig. 4 is'an-elevation view ‘showing a lock 'of
hair partially wound upon the spindle shown in
Fig. 3, with the electrode element'shown’in Fig. 2

. being wound with the hair;
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Fig. 5 is a view taken approximately in the
plane V—V of Fig. 4; .

Pig, 6 is a view showing a lock of hair com-
pletely wound upon the curling rod and then in
place ready for application of heat; and

Fig. 7 Is a sectional view taken approximately
in the plane VII—VII of Fig. 6. :

Referring first to Fig. 1, there is illustrated
schematically the essential elements of a prac-
ticable circuit that may be employed for control-
ling heating periods of an electrically energized
permanent wave machine. Most of the elements
shown in Fig. 1 may be conveniently housed in
a cabinet which is represented schematically by
the dotted line I, .

The cabinet | contains a current Indicating
meter 2 having a hand or needle 3 adapted to
move across a scale 4; a power transformer §: a
rectifier tube 8; a filter condenser 1: a resistor
8; a relay 9; a power transformer 10; a pair of
signal lamps f! and (2, respectively; a battery
13; a variable resistance i4; and a switch 1.
The meter 2 is so mounted that its face is visible
and separate knobs are preferably provided on
the exterior of the cabinet for actuating the
switch 18 and the variable resistor 14, Extending
from the cabinet are a pair of wires {7.and 18,
respectively, adapted to be connected to a suit-
able supply of alternating current, such as the
usual 110-volt lighting circuit. There also ex-
tends from the cabinet a pair of conductors I8
and 20, respectively, for energizing the permanent
wave machine proper, which is not shown in Fig,
1, and a pair of conductors 21 and 22 respectively,
which extend to a pair of electrodes adapted to
make contact with a portion of the hair that is

- being waved.
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-connection 35 to winding 27.

There will be described later a specific electrode

' structure that may be  conveniently employed

with existing hair waving equipment. For the
present it may be assumed that the conductors
21 and 22 connect to electrodes 23 and 24, re-
spectively, which are in contact with a mass of
the hair (schematically indicated at 25 in Fig. 1),
which is in the process of being waved.

+ When the conductors 1T and 18 are connected
to a source of alternating current, and the switch
15 is closed, the primary winding 26 of trans-
former 2§ is energized, thereby energizing the
secondary windings 27, 28 and 28, respectively.
Current from winding 28 heats the cathode 30 of
the vacuum tube rectifier § and current from
winding 27 flows alternately from opposite ends
thereof through anodes 3f of the tube 6 to the
cathode 30 thereof, thereby applying potential to
a ‘conductor 32 which connects through resistor
8 to the winding of relay 8 to a contact 33 in the
meter 2, and when the needle 3 is in the position
shown in Fig. 1, a contact 34 thereon lies against
the contact 33, completing a circuit through the
needle to ground 34 and back through a ground
Under the condi-
tions described, a current will flow through the

relay 8, energizing the latter, causing it to at- .

tract its armature 36 away from a back contact
31 against which it normally rests and against a
front contact 38. Current supply conductor I8 is
permanently connected within the cabinet { by a
conductor 39 to the conductor 28 extending to the
permanent waving machine, and when the arma-
ture 36 is closed on its back contact 37 the circuit
is completed from the current supply conductor
1T through switch {5, a conductor 49, through ar-
mature 36 and back contact 37 and the other con-
ductor 19 extending through the permanent wav-
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ing machine, thereby supplying power to energize
the machine. So long as power is applied to the
permanent wave machine through conductors 19
and 20, the lamp (1 is energized by current sup-
plied from conductors 19 and 20 through the
transformer 10. Of course whenever relay 9 is
energized to break contact between armature 36
and back contact 31, the current supplied to the
permanent wave machine and to the lamp i1 is
broken and the lamp {1 is extinguished. How-
ever, when the relay 9 is energized, the armature
36 closes on the front contact 38, thereby com-
pleting a circuit from one end of the secondary
winding 29 through conductor 40, armature 36,
front confact 38andlamp i2 back to the other end
of winding 29, thereby illuminating the lamp 2.
Lamps 11 and 12 are preferably of different col-
ors; thus lamp {1 may be green and lamp 12 may
be red. When the green lamp {1 is illuminated
the operator is apprised of the fact that current
Is belng applied to the permanent wave machine,
When the green lamp is extinguished and the red
lamp 12 is illuminated, the operator is thereby
apprised that the control device has cut off the
current supply to the permanent wave machine,

It will be observed that the relay 9 can be ener-
gized to cut off the current supply to the perma-
nent wave machine over conductors 19 and 20
only when the contacts 33 and 34 within the
meter 2 are closed. Closure of contacts 33 and
3% normally occurs only when the current flow-
ing through the instrument 2 is zero or has a
relatively small value. :

As previously indicated, current for energizing
the meter 2 is supplied from the battery 13
through the electrodes 23 and 24, which are in
electrical contact with a mass of hair 28 which is

_being waved. Therefore ail current applied from

the battery I3 to the meter 2 must flow through
the mass of hair'25 and the value of the current
flowing at any instant will be determined to a
large extent by the resistance of the hair 25, since
the resistance of the winding of the meter 2 is
relatively low in comparison with the resistance
of the hair.

For the reason that the hair of different indi-
viduals differs substantially in resistance charac-
teristics and-that it is impracticable to attempt

.tto always position the same volume of hair at the

sSame pressure and in the same configuration be-
tween the electrodes 23 and 24, the absolute value
of the resistance of the hair 25 in successive dif-
ferent operations will vary quite widely. How-
ever, in accordance with the present invention, I
can compensate for such variations by varying the
sensitivity of the meter 2. Such variations in
sensitivity are effected by varying the variable
or adjustable resistance {4 connected in shunt
to the meter 2, so that only a portion of the total
current passing through the hair is applied to
the meter winding, and this portion may be varied
according to the absolute resistance of the par-
ticular mass of hair being tested. Such varia-
tions in the sensitivity of the meter 2 are per-
missible because I depend upon relative changes
in the resistance of the hair and not upon the
absolute value of the resistance. 1

A full explanation of the operation will now be
given by describing the actual mode of procedure
that may be employed.

Assume that the head of hair to be given a
permanent wave has been treated with the per-
manent waving solution; the hair wound upon
the curling rods of the waving machine, which it
i3 assumed will be electrically energized, and the
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machine connected to the conductors: 19 and 20 ;.
(switch' 18 being. open - at this time). -Assume

further that a portion of the hair on one of the -
_curling rods of the machine is positioned between
the electrodes 23 and 24, and that the variable

resistance 14 'is adjusted to its maximum value

so that it does not. materis,lly reduce the sensi- X

. tivity of the meter 2.

10

v

tive to the potential of . the battery .13 and the:

‘normal further resistance -of the mass of hair -
positioned between. the electrodes 23 and 24 that

3‘ under the: conditions described, the needle 3 will

“move 2 short . distance, carrying the: contact 34
15

away from the contact 33.. The exact distance

~ the needle moves is not particularly pertinent.

20
o, -ithe  elreult prevlously traced from- supply. con-:

‘o8

Having completed. the operations described and
having observed that the needle 3. has moved to

operator closes;the switch 185, thereby completing

diictors 1T-and 18 over the armature and back

contact of the relay 9 to the conductors 19 and 20 .
extending.to the. permanent wave -machine. The .

latter is therefore: energized and heat is applied
to . the curling elementa on which the hair Is

‘ wound.

30

49

For punposes of ithe present 1nvention, it is
immaterial: how the heat’ ‘i3 generated within the
curling elements. They may . contain - electrical

. heating. elements, each electrically.connected .to

the ‘machine; or each nught ‘be supplied’ with
steam from = boiler in the:machine, the supply
of steam being controlled hy the, current supplied
from conductors {8.and 20, =

As the heat is applied to the hair and the wav-
ing process proceeds, the reslsta.nce of the mass of

“hair between the electrodes 23 and 24 decreases

quLte markedly, thereby causing the current
through the meter 2 to be increased, and caus-
ing the needle 3 to rise further-up on- the scale.
Thé opérator observes the rise -of the needle 3,
particularly with reference to the maxtmum read-
ing of'‘the instriiment. . In this ‘connection it may

5 be stated fhat the resistance of the hair during

the waving process first decreases to a minimum
value and then inereases. - When the resistance

of the ha.ir has reached its minimum: value, the

needle 3 will_have moved. a substantial distance
over the scale # and thereafter will begin to re-
trace - its. movement, As .soon .as the operator

.--notices that the needle has begun to move back

e |
-

]

toward theé zero position, she adjusts the varfable
resistance 14 to reduce the sensitivity of the'in-

strument’ sufficiently to bring the needle back to

one of the three marks L, M or T on the scale

of the instrument. It is- understood ‘of | course

that the instrument 2 is chosen. of such sensitivity
that with the highest resistance halr obainable
in practice the maximum reading of the instru-

' ment, in its most sensitive adjustment wilI exceed

the point T on the scale. [ ‘
Having re-set the needle to one of the
L, M or T, the operator pays no more attention

5 to the machine, since from that point on it:is

fully automatic in operation. ‘Thus as the re-
sistance of .the hair being waved: rises, the cur-
rent through the instrument 2 drops- until ‘the
conttact ‘34 on.needle 3 closes on contact 33,
thereby completmg the - circuit. previously:: de-
scribed to energize the relay 8, causing.the lat=

" ter'to move armature 36 of its back contact ‘37

15

dnd thereby interrupt the' supply of current from
conductors '[9 and 20 to the: permanent wave

machine, deenergizing: the. latter.-and stopping-

carry the contact 34 clear of the contact 33, the

ints )

:tact 38.and 34:

-heatingtime: will ‘be ‘longer.

-scale -division.)
‘ from -the instrument or its circuit opened, it is

;the heating of the hair-curling ‘elements,
operator is apprised of the completion of the op-
eration by the extiriguishing of the green lamp (1
and-the illuminating of the:red lamp (2. She
thereupon opens switch 1§, which' deenergizes the
appara.tus within the cabinet.

‘Whichever ‘one of ‘the three indexes L, M or T

i {.the’ needle 3 is re-set to, when the current has
'The meter. 2 is chosen of such sensitlvity rela-

reached: Lol g passed-its maximum®value, i$ deter-

:mined; by:the type of wave desired. - 'Thus the

index 1. signifies a loose wave, since it will require
2. relatively: short time for the neéedle to drop
from ‘this: index ‘to the point of closure of con-
The'index M Signifies a 'medium
wave-and if the needle 13 set to this point it will
require a longer time for the needle: to drop back
to.the position of contact closure ard hence the
The index T sig~
nifles a:tight wave and if the needle is re-set to
index T, then the time required for the needle
to drop back to the point of ‘contact closure will
be greatest and aceordingly the heating time will
be longest:: It is understood, of course, that the

ly arbitrary-and that a lesser or'a larger number
of indexes spaced c]oser or farther apart might
be employed,

. Let- it be 'assumed, for purposes of example,

~that as. shown'in:Fig. 1 the position of the needle

3. at the point of closure of contacts 33 ‘and 34
corresponds: to s, scale deflection of 5 on the seale

:4..0of the instrument and that the index T is
Jlocated opposite the scale indicator 15,

(It is
immaterial  in the: present discussion in: what
units the scale is:ealibrated provided the instru-
ment is fairly accurate 50 ‘that each ‘scale di-
vision indicates the current flowing through the
instrument when ‘the needle is opposite ' that
Now if the shunt 4 is removed

obvious that the needle in moving from the scale
division 15 to the sca,le division$§ will represent
a decrease in value of 6625 % in the current, since
the current required to produce a deflection of §
is one-third of that required to produce a ‘de-
flection of I5. - This relation is not changed when
the shunt 14 is employed to reduce the sensitivity
of the meter ‘provided the resistance 14 'does not

" -change ‘its. value during the operation. ' This
- means, of course, that the resistance 14 must be

of material having a low temperature coefficient
or.of ‘sufficient:size that the current passing
therethrough'does not heat it appreciably. ‘This
result - is readily obtainable in practice,
in-other words, at' any given setting of the re-
sistance 14; the total current delivered by the
battery 13:will always divide between ‘the re-
sistance 14 and the instrument winding in the
same proportion. Thus. if the resistance 14 is
so-adjusted as to be equal to the resistance of
the instrument’ 2, then the current will divide
equally between the shunt resistance and the in.

_strument, irrespective of variations in magnitude

in the current and movement of the needle from
the scale division 5 to the scale division 5§ will
always represent a decrease in valie of the cur-
rent of 6624% irrespective of the total value of
current flowing. - This means that: if, when the
current -has reached its maximum valie the re-
sistance 14 is varied to bring the needle 3 to the
scale division 15, then, when the current flowing

through the hair 25 subsequently drops to one-

third, or 33%3% of its maximum value, the nee-
dle" 3 ‘will have dropped to the point 5 on the
scale, thereby closing the contacts 33 and 34,

3 :

The
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‘heating . operation.

4

It will be observed, therefore, that with the ar-
rangement described, a drop of 6624% from the
maximum value of the current flowing through
the hair is accurately measured and indicated,

drrespective of the absolute value of the current

at the time of maximum flow.

I have found in practice that if the point T
is located at a scale setting three times the scale
setting corresponding to closure of contacts 33
and 34, thereby interrupting the heating circuit
when the conductivity of the hair has dropped
to one-third of its maximum value, that a good,
tight curl or wave will always be obtained.

In order to obtain what is termed in the art
a2 medium curl, I find it necessary to interrupt
the heating when the conductivity of the hair
has dropped to substantially half of its maximum
value, Therefore the index M is positioned: at
the scale division 10 when the point of contact
closure is at the scale division §.

In order to obtain what is termed in the art
a Joose curl, I find it necessary to interrupt heat-
ing of the hair when the conductivity of the hair
has dropped only slightly, to about five-sevenths
of its maximum value. Therefore the index L
of the meter 2 is positioned opposite the scale
reading 1.

As previously pointed out, the actual structure
for applying heat to the hair while it is being
curled is not shown at all in the schematic
diagram of Fig. 1, and the elements for effecting
electrical contact with the hair are shown
schematically as plates 23 and 24. An actual
waving rod that may be employed in connection
with my invention, will now be described with
particular reference to Figs. 2, 3, 4, 5, 6 and 7.

Referring first to Fig. 3, there is illustrated a
well-known form of curling rod or spindle em-
ployed for permanent waving, It comprises a
tapered spindle 50 having a roughened surface
51 for increasing friction with the hair to
facilitate winding of hsair thereon and having
large end portions 52 for the reception of bands
53 and 54 which support a clamp 55 for securing
the wound hair against unwinding "during the
The collar 53 may be
mounted between a pair of flanges on the end
of the spindle, as shown, so that it remains in
position at all times. The collar 54 on the other
hand is free to slip over the end 56 of the spindle
and to facilitate compressing the clamp 55
against the hair, a tensioning lever 57 is usually
provided. The clamp $5 may be constructed of
rubber or other yieldable material. The spindle
or rod 50 is preferably of hollow metal construc-
tion and encloses an electrical heating element,
the two ends of which are connected to prongs 58
and 59, which project into recesses in the two
opposite ends of the spindle. Electrical con-
nections from a common source of supply to the
heating element is had by means of socket mem-
bers 60 which are pressed into the recesses in
opposite ends of the spindle and make electrical
connections with prongs 58 and 59, respectively.
The sockets are connected by suitable insulated
wires to the source of supply which may be con-
stituted by extensions of the conductors (9 and
20 in Fig. 1. A small metal clamp 62 is hingedly
mounted on the spindle to aid in locking the ends
of a lock of hair to be wound upon the spindle.

In practice, the collar 54 is released from the
end of the spindle and the connecting sockets
60 removed from the spindle. The clamp 62 is
then swung away from the spindle and the ends
of g lock of hair placed against the spindle and

2,285,805

secured In place by pressing the clamp 62 down
thereover. The lock of hair is then wound onto
the spindle by rotation of the spindie, such rota-
tion being facilitated by a knurled end portion
€3 which can be twirled between the fingers.

In accordance with prior practice, the hair is
wound in as nearly uniform layers as possible on
the spindle until the latter is close against the
scalp and then the clamp 55 is locked into posi-~
tion with the clamp against the scalp to support
the spindle and the hair thereon g slight dis-
tance away from the scalp so that the scalp will
not be burned when the spindle is heated. The
sockets 60 are then plugged into the rod and the
heating current applied.

The mode of winding the hair onto the spindle
is exactly the same when employing my. inven-
tion, except that an auxiliary electrode for
measuring the resistance of the hair is wound
up with the hair on the spindle. Obviously, an
electrode, in order to be wound up with the hair
on the spindle, must be flexible. Such an elec-
trode is disclosed in Pig. 2 and comprises an
elongated strip 65 of thin metal foil to which
there fs secured a coating 66 of insulating mate-
rial which may be Cellophane. A Cellophane
steip may also be extended along one side only
of the foil strip 65 beyond the area of complete
enclosure by the Cellophane. Thus such a back-
ing strip is indicated at 67 in Fig. 2. It is not
essential, however. The strip 65 has an exposed
conductive surface 68 of fixed area. The Cello-
phane enclosure 68 is convenient in handling the
strip. One end 69 of the foil projects a short
distance beyond the Cellophane covering 66 to
facilitate the making of electrical connection to
the foil. The electrode structure disclosed in

-Fig. 2 is introduced between successive layers of

hair on the spindle when the spindle is spaced a
few inches away from the scalp, as clearly shown
in Figs. 4 and 5, the foil being wound up on the
spindle between the successive layers of the hair
with the surface 68 of the foil toward the spindle,
The'length of the exposed portion of the foil face
68 is such as to extend substantially one turn
about the spindle with an average amount of
hair thereon. -When the hair is all wound on
the spindle, as shown in Figs. 6 and 7, a small
portion of the Celiophane 66 and the exposed end
69 of the foil project away from the coiled hair
and electrical connection is made to the foil by
snapping a spring clip 70 over it, as shown in
Figs. 6 and 7. ‘The foil strip constitutes one of
the electrodes 23 or 24 in the schematic diagram
of Fig. 1, and the other electrode is constituted
by the metal spindle itself on which the hair is
wound. Hence connection to the other electrode
is effected by snapping a clip leading from one
of the conductors 21 and 22 over any exposed
metal part of the spindle. It is to be understood
that the electrical heating element within the
spindle is electrically insulated from the spindle
50 that there is no circuit connection directly
between the heating element and the spindie
body.

It is the usual practice to also wind up with
the hair during substantially the last revolution
of the spindle, a sheet of Cellophane or other
sheet material relatively impervious to moisture,
to act as an insulating medium to enclose the
hair and insure uniform heating and steaming
thereof, when the spindle is electrically heated,

It will be obvious from an Inspection of Figs.

4,5, 6 and 7 that it is impossible, in practice, to

always position the same amount of hair at the
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same pressure - between the two electrodes’ cor-
responding to electrodes 23 and 24 in Fig. 1 (one
of these electrodes being:the spindle and the oth-
er the foil strip 65, in practice), Therefore, even

~1f -all-hair had the same resistance characteris-

tics it would be impossible to always obtain. the
same absolute values of current flow between the
two electrodes.

- the absolute magnitude of the current are-not

10

. strument to function.in a definite predetermined -
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important, however, In- view of the. use of the

shunt resistance element {4 on the instrument 2.

which: functions as an adaptor. to adapt the in-

manner in response to percentage changes in the
current through the hair, irrespective of the ab-
solute magnitude of the current

Of course in practice a large number of the
curling ‘spindles or rods described are ‘employed
in order to wave all the hair on'a head. It is not
necessary, however, to test the resistance of the
hair upon all of -the rods. With a normal head
of hair; it is sufficlent to incorporate the electrode
structure described in-only one of the rods and
control the application of heat to. all of the rods
in response to the changes in resistance of the
hair on the one rod. -In some instances, as the

result of scalp injuries, the hair on different por-

tions of a single scalp has such. different physi-

cal characteristics that 'different heating times.

are required. "In ‘such'cases, of course, the halr
on each different portion of the scalp is waved
separately from the rest-and the time of each

operation controlled by changesin the resistance .

of a portion of the hair being waved.

As previously indicated, the resistance char-
acteristics of hair having different physical char-
acteristics, is “different, and by controlling the
heat In accordance with:the changes in resist-

ance of the particular hair being waved, success~-

ful - results - are- automatically obtained - without
the exercise of skill on the part of the operator.
~Although the invention has been explained by

.- describing in some detail a particular apparatus

L 45

&0

that may be employed; it is to be understood that

radical changes can be made from the particular

apparatus disclosed while still employing the in-
.. vention, and the latter 1s to be Hinited only as’
.set forth inthe appended cla.ims = ‘

Iclaim:
1.”The method of determinmg the progress ot
a permanent halr waving operation, which com-

“prises ‘ascertaining and indicating variations in
the electrical resistance of & portion-at Ieast of -

the hair'during the operation.

55 . 2. 'The method of gauging the length of the

heating period in the permanent waving of hair,
which: ~comprises = continuously - ascertaining

changes in electrical conductivity of a portion

\

Such unavoidable ‘variations in °

5

of sald hair during the heating perlod and ter-

“minating the heat when the conductivity falls to

4 rredetermined. fraction of its maximum value.

3. In combination, means for supporting and
heating treated hair to impart a permanent wave
thereto, and means for simultaneously ascer-
taining'and indicating variations in the electrical
conductivity - of ‘a ‘portion at least of said hair
being- heated, whereby changes produced in the
hair- by the heating operation may be ascer-
tained.

4, In combination means for supportlng and
heatlng treated hair to impart a permanent wave
thereto, means for simultaneously ascertaining
varifations in the electrical conductivity of a por-
tion at least of sald hair being heated, and means
responsive -to- & predetermined change .In said
conductivity for controlling said heating means.

5. In combination, means for supporting and
heating treated halr to impart a permanent wave
thereto,. means for simultaneously ascertalning
variations in the electrical conductivity of a por-
tion at least of said hair being treated, said last-

20

mentioned ‘means - comprising “electrode means -

for contacting a mass of hair while the latter is

. belng waved, & source of current and a8 current-

responsive device connected with said electrode
means. ‘
8. Appara.tus as descrlbed Inclaim 5, with

current-responsive device to current ﬂowing
through said halr.

7. Apparatus.- as described In claim 5, with
means for varying the sensitivity of said cur-
rent-responsive device, -

8. Apparatus as described in claim 5 and an

".adjustable - current . conducting - element . con-
- nected in shunt with said current-responsive de-

vice for varying its degree of response. _

9. Apparatus 8s.described in claim 5, in which
sald hair supporting and heating means includes
a.spindle on which ‘hair is wound, sald spindle
constituting ‘a part of sald electrode means, and
a flexible coriductive sheet element adapted to be

~wound with hair upon such spindle and consti-
tuting another elemeént. of said electrode ‘means.

10. In a permanent waving epparatus, means

“for heating hair, means cooperating with said

heating means for testing the electrical conduc-
tivity of the hair while being heated, and means
responsive to sald testing means- for contromng
sald heating means.

11, In & permanent wa.ving apparatus, hair-
heating means, and means for controlling said

~heating means in response to variations of elec-

trical conductivity of halr heated by said heating
means, -
‘ JAMES ALBERT MAIZE,
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“means for varying the degree of response of said 30
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