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The present invention relates to heaters for
curling the hair, and has particular reference
to heaters of the type wherein a tube adapted
to receive a suitably prepared tress of hair is
externally heated by an electric heating ele-
ment, the requisite heat being transmitted to
the hair by conduction through the tube.

In the earlier forms of heater of this type,
metal tubes have been employed, because of
their relatively high heat conductivity, and

upon these tubes, and insulated therefrom by

thin sheet mica, have been wound the resist-
ance wires comprising the heating units. It
has been found, however, that this form of
construction presents a serious objection, as
misplacement of any part of the heating unit,
or a break of any sort in the insulation pro-
tecting the lead-in wires, is likely to cause a
short circuit through the metal tube. As
heaters of this character are used in groups
of relatively large numbers, the total current
consumption from a single source is suffi-
ciently great to necessitate the use of rela-
tively heavy fuses, which will in the case of
a short circuit pass sufficient current to cause
a relatively large arc before a fuse blows.
Short circuits have in the past caused arcs of
sufficient magnitude to fuse relatively large
sections of the metal tube, and the serious-
ness of such mishaps with the heater close
to the scalp of the person whose hair is being
treated is obvious. Many different expe-
dients have been tried to eliminate this
trouble, but without success. For example,
tubes of porcelain or similar material have
been employed, but have been found unsatis-
factory because of their necessary bulk and
weight, and also because of breakage due to
alternate heating and cooling and other
causes. Likewise, heating tubes of various
synthetic compositions, such as bakelite, have
been tried and found unsatisfactory because
of their warping at the high temperatures to
which they must be heated.

The present invention has for its principal
object the elimination of the difficulties here-
tofore encountered, by the provision of an
improved form of heating tube which com-
bines with strength and lightness a high co-
efficient of heat conduction and high dielec-

Serial No. 345,306.

tric strength. A further object is the pro-
vision of a heater of the class described in
which a metal tube may be employed without
danger thereto from possible short circuits,
due to the isolation thereotf from the entire
electrical circuit in the heater. The more de-
tailed objects of the invention and the ad-
vantages to be derived from its use may best
be understood from the following description
of an illustrative embodiment of the inven-
tion as shown in the accompanying draw-
ings forming a part hereof, in which:

Hig. 1 is a central vertical section on an
enlarged scale of a heater constructed in ac-
cordance with the invention;

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

Tig. 3 is an elevation of the heater shown
in Fig. 1; and

Figs. 4 and 5 are enlarged perspective views
of parts of the device.

Referring now to the drawings, the pri-
mary heating tube 1 is of composite form,
comprising an inner metal sleeve 2 and an
outer insulating sleeve 8. The primary requi-
sites of this tube are high heat conductivity
and high dielectric strength, and to this end
the sleeve 2 is preferably made of aluminum
or an aluminum alloy, which not only pos-
sesses a high coefficient of heat conductivity
but is also relatively light in weight. The
outer sleeve 8 is relied upon for the high di-
electric strength necessary, and in order to
secure this characteristic, together with the
requisite lightness and heat-conducting ca-
pacity, this sleeve is preferably formed of
some variety of phenol condensation product
such as bakelite, which may be molded around
the sleeve 2. Cbviously, other materials hav-
ing the same general electrical and physi-
cal properties, such as known hard rubber
compositions, may be employed. Also, the
sleeves 2 and 3 may be mechanically fitted,
but the form of tube in which the outer sleeve
is molded on the inner sleeve is to be pre-
ferred, as this construction insures an inti-
mate contact, resulting in a substantially inte-
gral tube in which the possibility of relative
displacement of the component parts is elim-
inated. . Furthermore, such intimate contact
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insures the maximum efficiency of heat trans-
fer through the wall of the tube.

In the preferred form, the sleeve 2 extends
slightly beyond the sleeve 8 at one end, as at
2*, while at the opposite end of the tube the
outer sleeve 3 extends beyond and over the
end of sleeve 2, as at 2.

Sleeve 3 is provided at its upper end with
a flange 4, upon the upper face of which
are a plurality of bosses. 4%, the height of
which 1s preferably the same as that of the ex-
tended end 2* of the sleeve 2.

A generally conical insulating casing 5,
preferably of the same material as sleeve 3,
is fitted over tube 1, seating at one end around
flange 4 and at the other end around the low-
er end of sleeve 3. The casing 5 may be con-
veniently secured in place by screws 6 enter-
ing flange 4.

The space 7 between the sleeve and the cas-
ing provides room for the heating element,
which is of the conventional resistance type,
comprising a number of layers of resistance
wire 8 wound around sleeve 3 and insulated
from each other bv thin sheets of mica 9. The
heater assembly is preferably held in posi-
tion by the usual copper binding wires 10, to
which one end of resistance wire 8 and also
lead-in or connecting wire 11 are secured. A
second lead-in wire 12 is secured to the other
end of wire 8, and the lead-in wires are car-
ried through suitable holes bored through
flange 4. In order to hold the lead-in wires
in position and to further insulate them, they
may be enclosed in glass or other tubular

-beads 13.

Heaters of the class described usually com-
prise two or more distinet heating sections,
and in the form chosen for illustration a sec-
ondary heating tube 14, receiving heat by
conduction and radiation from the primary
heating tube, is employed. In accordance
with this invention, the secondary tube 14 is
formed by an inner sleeve 15 and an outer
sleeve 16, said sleeves being of the same ma-

- terials and assembled in the same manner as

the primary tube already described. Sleeve
16 is provided at one end with a flange 17,
similar to flange 4, and a plurality of spaced,
longitudinally extending bosses 172 As in
the case of tube 1, one end of sleeve 15 ex-
tends beyond the corresponding end of sleeve
16, as at 15%, for a distance corresponding to
the height of bosses 16 -
The primary and secondary tubes are held
together in aligned relation by screws 18 pass-
ing through flange 17 and two of the bosses
173 into corresponding bosses 42, while the
lead-in wires are preferably led through holes
in two other pairs of bosses placed in align-
ment with the lead-in wire holes in flanges
4 and 17. As will be noted from Fig. 1, when
the two tubes are assembled, the inner metal

-sleeve ends are in abutting relation, this con-

tact forming a path for the conduction of
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heat from the primary to the secondary tube.

The secondary tube is surrounded by a
holder 19, preferably of the same type of
insulating material as sleeves 3 and 16, said
holder fitting over flange 17 and being secured
by screws 20.  An annular space 21 is pro-
vided between the sleeve and the holder, and
the usnal flexible insulated cables are prefer-
ably led through the wall of the holder to
this space, where they are connected to the
lead-in wires by means of screws 22 secured
in flange 17 and anchoring under their heads
the ends of the cables and lead-in wires.

It will be noted that in the structure just
described, the entire electrical system is com-
pletely isolated from the metal sleeves in the
device, the heating element being entirely en-
closed by the bakelite walls defining the space
7, while the lead-in wires, cables, connecting
screws 22, ete., are likewise either enclosed
in the space 21 or insulated from the metal
sleeves and from each other by portions of
the flanges 4 and 17. From this it will be
evident that the danger of short circuit is
minimized and, more important, that any
short circuit which may occur, due to defec-
tive cable insulation, wire breakage, slippage,
or any other cause, will be prevented from
affecting the metal sleeves by some part of
either sleeve 8 or 16, which are of sufficiently
heat-resigtant character to prevent the arc
resulting from a short circuit from burning
through to the metal.

While the invention has been illustrated
as applied to a two section heater having a
single heating element, it will be quite obvi-
ous that it may equally well be applied to
other forms, such, for example, as those em-
ploying multiple heating elements, adjustable
heating tubes and the like. The form shown
is therefore to be considered as illustrative
only and the invention is to be understood as
limited only by the scope of the appended
claims.

I claim:

1. In a heater of the class described, a com-
posite heating tube comprising an inner metal
sleeve and an outer flanged insulating sleeve,
a spaced insulating casing around said outer
sleeve, said casing having two spaced seats
one of which engages the flanged portion of
the sleeve and the cother of which engages
ancther portion of the sleeve, and an electric
heating element in the space between the
sleeve and the casing intermediate said seats.

2. In a heater of the class described, a pair
of aligned composite heating tubes each com-
prising an inner metal sleeve and an outer
msulating sleeve flanged at one end, means
for holding said tubes in alignment with
said flanged ends adjacent to each other, an
electric heating element around one of said
sleeves, connecting wires for energizing said
element passing through said flanges, and
insulating means for covering said element
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and wires, said last-named means seating
around said flange and being spaced from the
insulating sleeves.

3. Tn a heater of the class described, an
inner metal sleeve, an electric resistance heat-
ing element around a portion of said sleeve,
connecting wires for energizing said element
detachably secured thereto, and means for
insulating all portions of said sleeve from the
heating element and its connecting wires
comprising a sleeve of insulating material
between the heating element and said first-
named sleeve, said insulating sleeve having
passages therein through which the connect-
ing wires pass.

4. Tn a heater of the class described, the
combination of a primary composite heating
tube comprising an outer insulating sleeve
and an inner metal sleeve extending beyond
one end of the outer sleeve, an electric heating
element around said tube, a secondary com-
posite heating tube comprising an outer sleeve
of insulating material and an_inner metal
sleeve extending beyond one end of the outer
sleeve, and means engaging said outer sleeves
for holding the tubes in alignment with the
extended ends of the metal tubes in abutting
relation, whereby said secondary tube 1s
heated by conduction from the primary tube.

5. Tn a heater of the class described, the
combination of a primary composite heating
tube comprising an outer insulating sleeve
flanged at one end and an inner metal sleeve
extending beyond said flanged end, an electric
heating element around said tube, a secondary
composite heating tube comprising an outer
insulating sleeve flanged at one end and an
inner metal tube extending beyond said
flanged end, means for holding said tubes in
alignment with the metal tubes in abutting
relation, connecting wires for energizing said
heating element passing through said flanges,
meaus anchored in the flange of the secondary
tube for joining the connecting wires to sup-
ply cables, an insulating casing attached to
the primary tube flange and around the heat-
ing element, and an insulating holder having
passages therethrough for the supply cables,
said holder covering said joining means and
being attached to the secondary tube flange.

6. In a heater of the class described, 1n
which there is a heating tube to receive a tress
of hair and an electric resistance heating ele-
ment about said tube, a composite heating
tube comprising an inner metal sleeve and an
outer insulating sleeve formed of a phenol
condensation product molded around said
inner sleeve.
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