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5 Claims.

The present invention relates to a novel and

improved method of and apparatus for perma-
nent waving.

Objects and advantages of the invention will

5 be set forth in part hereinafter and in part will
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15 and constituting a part hereof,

20

0

40

ot .

GO ;

be obvious herefrom, or may be learned by prac-
tice with the invention, the same being realized
and aitained by means of the instrumentalities
and combinations pointed out in the appended
claims.

The invention consists in the novel parts, con-
struction, arrangements, combinations and im-
provements herein shown and described.

The accompanying drawings, referred to herein
illustrate one
embodiment of the invention, and together with

the description, serve to explam the principles of
the invention.

Of the drawings:

igure 1 is a side elevation of an illustrative
embhodiment of the present invention:

Figure 2 is a horizontal section taken on the
line 2—2 of Fig. 1;

Figure 3 is a horizontal section taken on the
line 2—3 of Figure 1;

Figure 4 is a horizontal section taken on the
line 4—4 of Figure 1 and showing the trans-
former within the base casing;

figure 5 is a vertical section taken on the line
v-—9 Of Figure 4;

Figure 6 is a vertical section of the instrument
panel and control mechanism and is taken on
the line §—6 of Figure 2;

Figure 7 is a horizontal section taken on the
line T-—1 of Figure 6;

PFigure 68 is a plan view of the power-distrib-
uting means and curl heater supporting means:

Figure 9 is a section taken on the line 9-—9 of
Figure 8; and

Figure 10 is a circuit diagram showing the cir-
cuit connhections as utilized in connection with
the present embodiment.

The present invention provides a novel and im-
proved method of permanent waving in which the

‘heating is accomplished with extreme rapidity
~and certainty, assuring that the correct degree

of heat has been applied to the hair for the cor-
rect period of time. The invention has for an
ovject the provision of a permanent waving ma-
chine in which a thermal relay may be employed
which serves to vary the heating rate after a
predetermined period. Another object is the pro-
vision of a safe and improved low-voltage per-
manent waving machine which is adapted to be

3 used with a plurality of kinds of heaters, for in-

stance, spiral and Croquignole heaters, or with
a plurality of heaters in independently control-
Iable circuits. Sfill ancther object is the provi-
sion of an improved permanent waving machine
in which a transformer supplies a hranched sec-

(CL 219—24)

ondary circuit at low voltage and the current
flowing in any of the branches is adapted to con-
trol the current in the primary circuit. A fur-
fher object is the provision of a novel and im-
proved, reliable and relatively simple construc-
tionof permanentwavingmachine. Theinvention
further provides a permanent waving machine in
which the heaters are rapidly brought to proper
operating temperature and thereafter current is
supplied to the heaters at a rate just sufficient

to maintain proper operating temperature of the
heaters for a predeterminable period of time.

In accordance with the preferred manner of
carrying out the present invention, the hair is to

be heated by the individual resistance heaters,

cf the so-called spiral or Croquignole type, which
may be of any suitable construction, an individ-
ual heater being provided for each of the curls
to be heated. Electric current is supplied uni-
formly to these heaters at a relatively low and
safe voltage, which in actual practice varies from
SiX t0 eight volts, heating the resistances and im-
parting the permanent wave to the curls which
have bheen previously wound under tension on
curling rods, and have been moistened with, or
are to be subjected to the vapors of, an alkaline
hair waving solution. In accordance with the
present method the electricity is first supplied to
the individual curl heaters at such a voltage as
will cause rapid heating of the individual resist-
ance heaters, and the supply of current at this
voltage Is continued until all of the heaters have
reached a predetermined temperature, or is sup-
plied for a predetermined time, thereby heating
the heaters to the proper operating temperature
necessary for permanent waving. Thereafter, the
voltage of the heating current is reduced and
continued at a lower voltage until the heating
period necessary for the particular hair has ter-
minated, the voltage employed during the sec-
ond portion of the heating period being sufficient
to maintain the heaters at a substantially con-
stant proper operating temperature. In this
manner substantial cooling off of the heaters is
prevented and also the curls are subjected to very
little variation in temperature, and at the same
time there 1is eliminated the multiplicity of
switching oprations which are necessary with s
closely-set make and break thermostat and which
create likelihood of failure.

Preferably, the preliminary heating period is
controlled as to duration by means of a thermal
relay which normally supplies current to the
major portion of the primary of the transformer
from which current is supplied to the heaters, and
this thermal relay, after it has been in operation
for a predetermined period is operated to place
additional windings of the transformer primary in
circuit, thereby reducing the voltage supplied by
the secondary of the transformer and supplying
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- - compensate for their heat loss by radiation and

~elements, transformer control and distribution,

10

- 15

~ is also provided with a cover plate 28’ secured to -
“the top of the cylindrical casing 26 by means of

25

35-

' only' enough current to the individual heaters to

otherwise.

Referring now in detail to the illustrative em-
bodiment of the invention as shown by the ac-

companying drawings, the embodiment will be
described under the several main groupings of its

which groupings form parts which are connected

'together into an integral machine.

The transformer employed is prefei'ebly well-
regulated and of sufficient capacity to take care

of the maximum load of the machine for the

~duration of the heating period required, and com-

20

30

“member 41,

prises a core 20 on which are wound the primary
windings 21 and secondary windings 22. The
transformer is bolted to a base casting 23 by

‘means of bolts 24 which also serve to secure the

base plate 25 of the transformer casing 26 to the

casting 23. The casting 23 may be provided with

castors 271 for ease in moving the machine from
one place to another. Casing 26 is ribbed, as at
28 to give it greater rigidity and strength, and

the plate 28 which is fastened to the transformer
freme by means of bolts 38.

The conirol group of elements is contamed
within a similar shaped casing positioned direct-
ly above the transformer group, and this casing
comprises a bottom plate 40, a cylindrical casing
and a top panel or cover plate 42,
which perts are held together by means of bolts
44. A sub-panel 43 is also held parallel to the

cover or pane]l 42 by means of spacing sleeves 46 -
and nuts 47 on bolis 44.

Mounted within the cas-

ing and supported by means of panels 42 and 45

s

are a time switch 50, a voltage regulator 51, volt-
meter 52, pilot lamps 53 and 54 and a thermal

relay 55, as well as the main switches 56 and 57

in the secondary circuit of the apparatus.

"The time switeh may be of conventional or any

suitable construction and is connected in the
primary circuit of the apparatus to control the

supply of current to the transformer, while the

voltage regulator 5! comprises a switch having g
plurality of contacts connected to various taps
on the transformer primary, whereby the sec-

'-ondary voltage supplied from the transformer

R

‘may be manuslly varied as required, or the sec-
~ondary voltage may be adjusted to a fixed value

regardless of the Varldtlon from normal line volf-
age supplied to the primary of the transformer,

- the secondary voltage supplied from the trans-

G0

0

5

. former being determined by reference to the
reading of the voltmeter 32. |
The pilot lamps 53 and 54 are connected in the
secondary circuit with main switches 56 and 57

respectively and current is supplied through these
main switches to branch secondary circuits as will
be more fully described, the lamps indicating

which, if either or both, of the secondary branch

circuits is being supplied with current from the

_ transformer.
-~ The distribution group of elements compmses |
a plurality of bus bars, which are here arranged
in the form of superposed concentric annuli 68,
- 81 and 62, formed of good conducting metal, &nd
spaced apart by means of msulatmg members 63,

while they are firmly held in assembled relation
by means of the clamping bolts 65. These annuli

are spaced a slight distance apart, and are pro-
vided with axially alined holes 66 into which the
connector: prongs 64 are connected to the various

2,140,158

heater supply cords '64’ may be inserted for the
The spacing

supply of current to the heaters.
of the annuli is such that the connectors 64 may
be connected to bus bar 60 and one or the other
of the other bus bars 61 and 62, and in practice,

- spiral heaters may be connected to bus bars 60

and 61, while Croquignole heaters are connected
to bus bars 68 and 62, or the heaters for the for-

~ward portion of the customer’s head may be con-
‘hected to bus bars 608 and 61, while those for the
- rear of the head may be connected to bus bars G0

and 62.

Means are provided for supportmg the heaters
by means of their connecting cords, and to per-
mit the heaters to be raised or lowered with re-
spect to the apparatus as well as to the customer’s

- head, and for this purpose a supporting ring 68 is

provided concentric with the annulus 60, con-
siderably larger than this member and supported
thereon by means of the spider boits 10. Sup-
porting ring 68 is provided with means 69 for
securing to it the frictional cord gripping mem-

bers by which the heater cords are oripped and

frictionally supported above the customer’s head.
The individual curl heaters may be of any de-

10

15

sired construction adapted for use. with the par-

tICUIELI' voltages delivered from the transformer
and are connected to the conducting annuli by
means of flexible conductors 64’ which are fric-
tionally held at the desired heighth by means of
supporting clamps €9. For Croquisnole these
parts may be of the construction shown in the

‘patent to Gross No. 1,980,680 of 1934. -

- The control unit is preferably supported on the

transformer casing 28 by means of three hollow

tubes 89 which are threaded into the plate 29 and

- securely held there by means of lock nuts 81,

while at their upper ends the tubes are also
threaded and secured to the bottom plate 40 of

the control unit housing by means of the nuts 82,

'The three tubes are spaced substantially equally
distant from each other and form a rigid support

other parts supported thereby.

‘The distributing annuli or bus be,rs 60, 61 and.

for all of the parts of the control unit and those

45

62 and the supporting ring 68 are supported

on the control! unit housing by means of the

tubes 90, 81 and 92 which are formed of good.

conducting material and form- the conductors
connecting the several annuli with the current
supply within the control housing 41. Tubes 90,
91 and 92 are bolted by means of bolts 94 to g
plate of lnsu]atlng material 99 secured to the
bottom plate 40 of the control housinig and are
Insulated from the metal of the cover 42 and the

sub-panel &5 by means of insulating bushings

87. Af their lower ends, tubes 90, 91 and 92 are
fitted into connecting sleeves 98 which in turn
are connected to the transformer taps through

& switeh to be described. At their upper ends,
the tubes 90, 91 and 92 are threaded into the

enlarged and threaded rear portions 109, 101 andg

182 of annuli 66, 61 and 62 respectively, to form

a good electrical connection with the annuli.
The thermal relay 55 is so constructed and

arranged that for any particular line voltage

the relay is held in one position for a prede-

&0
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60

termined period of time and is then moved to

another position for the remainder of even 8

long heating period, so that during the first por-

tion of the heating period current is supplied
to the heaters at the high voltage and is there-
after supplied at the low voltage. This is ac-
complished by using a bi-metal strip to actuate
the relay contects and providing a constantly

70
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energized heater for the bimetal strip so posi-
tioned that when the relay contacts are rmoved to

reduce tne transformer output voltage, the bi-

metal strip is moved into clgser proximity to its

- heater and is heated even more notwithstanding

the lower voltage.

As embodied, the heater comprises a coil of
resistance wire 1{0 wound on a micg support
({1 which is positioned close to the bimetal
actuating strip {12, Sitrip (i2 is connected
through toggles 113 to the contact arm 114 which
1s adapted to contact with either contact 118 or
116 and is normally held in contact with con-
tact 115 when the bimetal strip is unheated.

Referring now to the circuit diagram shown
in Figure 19, current is supplied to the apparatus
from mains {20 at the ususal line voltage of 120
or 220 volts. One side of the line is connected
to the contact arm 5{ through a time switch
90 by which the duration of the heating is de-
termined, while the other side of the line is con-
nected to the contact arm {112 of the thermal
relay 98. The transformer primary windings
are tapped on both ends; at one end being con-
nected to contacts 1{5 and (16, while at the other
end the plurality of taps are connected to a plu-
rality of contacts {2F 10 be selectively connected
with the contact arm 5! to produce the stand-
ard secondary voltage as determined by volt-
meter 82 and thus compensate for any variations
in line voltage. At one end, the secondary of

- the transformer is connected to the tubular con-

30

40
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50
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ductor §8, while at its other end it is connected to
a common conductor 128 connected with switch
contacts {26 and {27 of switches 58 and 57.

One of the switches 57 is provided with other
contacts (28 and 129, which on closure of the
switch are connected to the supply contact 127,
while the other switch 58 is similarly provided
with contacis (30 and {31, which may be similarly
connected to supply contacts (28. Contact {30
1s connected to tubular conductor 8¢, while con-
tact 128 is connected to tubular conductor 92.
and pilot lights 93 and %4 are connected to con-
tacts (38 and [28, respectively, and to a com-
mon conductor 90. Suitable resistances 134 may
be provided in series with the pilot lights to
properly reduce the applied voltage. Contacts
[29 and {13! are interconnected by a conductor
139, to which and the conductor 90 is connected
the volt meter 52 and the heating coil 110 of
the thermal relay 55.

When the device is set in operation, the in-
dividual curl heaters are properly positioned
about tne individual wound curls, the time switch
90 is set f{o Interrupt the currant supply at the

- completion of of the proper heating period and

60

65

70

cither or poth of the main secondary switches
96 and 57 are closed to supnly current to the in-
adalvidual heaters receiving their power from the
bus bars 68, 61, 82. The pilot lights 53 and 54
show which of the branch circuits is supplied
with current, and the volt meter %2 is read to
determine whether the proper vollage is being
delivered. If necessary, the regulating switch
8! is adjusted to bring the secondary voltage to
the desired value. The closure of either of the
main switches 58 or 57 energizes the heating coil
(10 of relay 58, and after a predetermined time,
the bi-metal strip ({2 is moved into contact
with contact 116 cutting in the additional turns
of the primary winding 21 and reducing the sec-

3

ondary voltage so that the heating of the curls
continues at a substantially uniform tempera-
ture, just enough current being supplied at the
reduced voltage 1o compensate for the normal
heat radiation of the heaters.

The invention in its broader aspects is not
limited to the specific mechanisms shown and
described but departures may be made therefrom
within the scope of the accompanying claims
witheut departing from the principles of the in-
vention and without sacrificing its chief advan-
tages.

What we claim is:—

i. A permanent waving machine including in
combination a common bus bar, a plurality of
adjacent bus bars, & transformer having one ter-
minal connected to the common bus bar, a plu-
rality of switches through which the other trans-
former terminal is connected to the otherbushbhars,

a thermal relay controlling the primary winding -

of the fransformer to reduce the secondary volt-
age after a short period of operaticn and a plu-
rality of permanent waving heaters connected to
sald common bus bar and to one or the other of
the adjacent bus bars.

2. A permanent waving machine including in
combination a common bus bar, a plurality of ad-
jacent bus bars, a transformer having one ter-
minal connected to the common bus bar, a pliral-

ity of switches through which the other trans- ..

former terminal is connected to the other bus
bars, a thermal relay connectable to either of two
taps in the primary winding of the transformer
for varying the secondary voltage, and a plurality

of permanent waving heaters connected to said ..

common bus bar and to one or the other of the
adjacent bus bars.

3. In a permanent waving heating machine, the
combination of a plurality of individual curl

heaters and means for supplying current to said

heaters at either of two voltages, including a
transformer having a fapped primary, a heating
resistance energized by current from the second-
ary of the transformer, a relay thermally actuated
by the heat of said resistance to vary the primary
connection from one tap to another, said resist-
ance and relay cooperating to reduce the second-
ary voltage after a predetermined period.

4. In a permanent waving heating machine, the
combination of a plurality of individual curl

heaters, and means for supplying current to said *

heaters at either of two voltages, including a
heating resistance, a relay thermally actuated
by the heat of said resistance and connected to
reduce the voltage upon heating of the resistance,
said relay including a bimetal strip moved rela-
tively closer to the resistance by heating to re-
du¢e the voltage.

9. In a permanent waving heating machine,
the combination of a plurality of individual curl
heaters, and means for supplying current to said
heaters at either of two voltages, including a heat-
ing resistance, a relay thermally actuated by the
heat of said resistance and connected to reduce
the voltage upon heating of the resistance, said
relay including a thermosensitive element moved
towards said resistance on heating whereby the
voltage remains reduced for the remainder of the
heating period.

WILLIAM A. V. THOMSEN.
C. G. GROSS. “
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