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This invention relates to electric heaters
and methods of making the same, and,
more particularly, to heaters of the cartridge
type. '

Cartridge heaters, so called because of de-
sign thereof to be slipped into drilled re-
cesses in the parts to be heated, preferably
comprise a resistor wound on a core, a cylin-
drical metallic enclosing casing and insula-
tion interposed between the resistor and its
casing. Also, such a heater preferably has
both of its terminals arranged at one end
thereof, and to facilitate conduction of heat
from the resistor to the casing, it is desirable
to reduce the interposed layer of insulation
to minimum thickness. Accordingly, it will
be apparent that satisfactory construction of
such a heater presents difficult problems as re-
gards insulation of the current carrying
parts, accommodation of the through lead
wire, anchorage of the lead wires within the
heater, etc., especially where the heater is of
small diameter.

It has been proposed to employ in such

5 heaters powdered or granular magnesium

oxide to insulate the electrical parts and to
compact such material by swaging the cas-
ing for better heat conduction, this type of
insulation having recognized advantages.
However, since the cartridge type heater is
closed at its ends and comprises an insulating
core, and since the resistor usually comprises
a fine wire with closely wound turns, the
swaging process has obvious disadvantages as
applied to this type of heater.

The present invention has among its ob-
jects to obviate, or, at least minimize, the
aforementioned and other difficulties hereto-
fore experienced in the production of car-
tridge heaters.

Another object is to provide an extremely
satisfactory heater of the cartridge type uti-
lizing powdered or granular magnesium oxide
or the like without need of swaging.

Another object is to provide a cartridge
heater wherein the lead wires are firmly an-
chored. ' o

Other objects and advantages of the inven-
tion will hereinafter appear.

The accompanying drawing illustrates a

preferred embodiment of the invention which
will now be described, it being understood
that the heater illustrated may be modified in
various respects without departing from the
spirit or scope of the appended claims.

In the drawing: '

Figure 1 is a longitudinal sectional view
through the heater;

Fig. 2 is a transverse sectional view taken-

on line 2—2 of Fig. 1;
Fi%. 3 is a fragmentary view of the heat-
ing element; and :
ig. 4 is an end view of said heating ele-
ment.

As illustrated in Fig. 1, the heater com-'

prises a resistor 5 wound on an insulating core

6 and enclosed in a cylindrical casing 7, pref-
erably metallic, and containing insulatin,
material 8 to support the resistor in a space
relation with respect to said casing.

The core 6 supporting the resistor may com-
prise any suitable material and may be either
solid or hollow. Preferably, however, the
core is in the form of a tube as shown, and,
preferably, it comprises a winding of sheet
asbestos the layers thereof being glued to-
gether with a binder such as silicate of soda
makin%a comparatively thin stiff wall tub-
ing sufficiently strong to carry the resistor.
This form of core is particularly adapted to
heaters of small diameter, although suitable
for heaters of larger diameter.,

.The resistor comprises any suitable wire
wound on the core and preferably covered by
a thin coating of cement for preventing shift-
ing of the turns thereof during subsequent
steps of manufacture, although it is to be un-
derstood that use of this cement is optional.
The resistor being wound as shown has its
terminals at opposite end thereof, and said
terminals are respectively provided with lead
wires 9 and 10, both projecting from the same

end of the casindg. These lead wires may be-
ty

of any preferred type and may be connected
to the terminals of the resistor wire in an
preferred manner. _ ‘
Preferably the lead wires comprise asbes-
tos insulated flexible wires, and preferably
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4. The core is provided at oppasite ends with
notches 11 such as that shown in Fig. 8 to
receive the bared ends of the lead wires which
are placed in these notches when the core is
ﬁlaced on the winding mandrel, said wires

aving the strands thereof separated to lie
flush with the surface of the core. Thus,
when the resistor is wound on the core it will
have a number of end turns in contact with
the end of the lead wires, permanent connec-
tion being made between the resistor and the
lead wires by silver solder or in any other
preferred manner. As shown, the lead wires
are located within the core, one extending the
full length thereof and the other being re-
flexed for a purpose hereinafter set forth. -

- The casing 7 1s provided at one end with
4 bushing 12 formed of lava or other suitable
material and having an annular shoulder 13

-over which the end of the casing is spun for

support of said bushing. Also, the bushing
12 has a reduced portion 14 on which the
core of the resistor is adapted to be mounted
for support thereof in a centered relation

" with the casing. Further, the bushing 12 is

provided with passages 15 and 16 through
which the lead wires extend.

At its opposite end the casing is constructed
to receive a closing disk 17, said casing hav-
ing a shoulder 18 constituting an abutment
for said disk. As will be understood the
disk 17 is inserted in the casing only after
assembly of the elements aforedescribed, se-
curement of said disk being effected by spin-
ning thereover the end of the casing. Al-
though perhaps not essential an insulating
disk 20 is pretferably interposed between the
disk 17 and the resistor to obviate possibility
of grounding of the resistor on the disk 17,
which ordinarily would be of metal.

The insulating material 8 preferably com-
prises granular fused magnesium oxide which
is introduced into the casing and into the
bore of the core just prior to closing of the
end of the casing by disk 17. The magnesium

oxide is preferably packed by vibrating the

same when introduced into the casing for the
purpose of reducing the voids therein and
for affording firm support for the free end
of the core member during the treatment of
the insulating filling now to be described.
‘When the heater is thus filled, the magne-
sium oxide contained therein is subjected to
chemical reaction to convert the same into
a hydroxide form for further disintegration
of its particles with a consequent expansive
action which causes the particles to distrib-
ute and to fill all appreciable voids within
the casing which preferably is designed or
confined to withstand the pressures thus pro-
duced therein. The magnesium oxide when
so treated is then reconverted into its original
chemical state whereupon it is rendered sat-
isfactory both as an electric insulator and
heat conductor, and, as will be apparent, the
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disadvantages of swaging are thus obviated.
Also, the aforementioned treatment of the
magnesium oxide causes the same to grip the
lead wires throughout the embedded lengths
thereof, thereby firmly anchoring the lead
wires within the heater and preventing
strains on the connections between the same
and the resistor. :

The magnesium oxide filling of the casing
may be readily converted as aforedescribed
by introducing into the casing a quantity of
water to fill all voids and then subjecting the
filling to the action of heat and pressure. A
convenient method of thus treating the fill-
ing is to place the heater in an autoclave sub-
jecting the filling to the action of steam in
the neighborhood of 330° F. or more for a
suitable period of time. This treatment will
effect the aforementioned disintegration of
the magnesium oxide and thereafter the same
may be restored to its original chemical state
by subjecting it to a high temperature, pref-
erably red heat, to drive off all moisture.
While such reconversion of the material ef-
fects a reduction in its weight, the apparent
volume of the material is not changed by
the reconversion, thus preserving its afore-
mentioned advantages gained by its conver-
sion into a hydroxide state.

It is, of course, to be understood that other
insulating materials adapted to the afore-
mentioned treatment-may be employed in
lieu of magnesium oxide, and that the effects
of the reaction may be controlled in various
ways, as, for example, by mixing with the
active material a suitable quantity of chemi-
cally inert material or by controlling the
progress of the reaction.

What I claim as new and desire to secure
by Letters Patent is:

1. A heater comprising an insulating core,
a resistor wound thereon, a casing enclosing
said resistor and insulation, between said re-
sistor and casing chemically disintegrated in
situ.

2. A heater comprising a hollow insulating
core, a resistor wound thereon, a casing en-
closing said resistor and insulation within
said core and between said resistor and casing
chemically disintegrated in situ.

3. In combination a wound resistor, & core
supporting the same, a casing enclosing the
aforementioned elements and an insulating
filling for said casing surrounding said re-
sistor and core, said filling comprising par-
ticles multiplied in number by chemical re-
action of such filling in situ with consequent
expansive action opposed by said casing.

4. In combination a wound resistor, a hol-
low core supporting the same, a casing en-

closing the aforementioned elements and in-

sulation within said core and surrounding
said core and resistor, said insulation com-
prising particles multiplied in number by
chemical reaction of such insulation in situ
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with consequent expansive action opposed by
said casing. '

5. A heater comprising a resistor, lead wires
connected thereto, a hollow element associated
with said resistor and in which portions of
said lead wires are located, and. insulation
within said hollow member chemically dis-
irtegrated in situ to produce a mass anchor-
ing said lead wires in said hollow member.

6. ‘A heater comprising a wound resistor, a
hollow core supporting the same, lead wires
for said resistor having portions located with-
in said core and insulation within said core

chemically treated in* situ with expansive .

tendencies to produce a mass anchoring said
lead wires in said hollow member.

7. A heater comprising a wound resistor, a
hollow core supporting the same, lead wires
for said resistor, one of said wires exteniding
through the bore of said core and the other
having a reflexed portion within the core, a
casing surrounding said resistor and an in-
sulating filling for said casing and core chem-
ically treated in situ with expansive tenden-
cies to produce masses anchoring said lead
wires in said core and anchoring said core
in said casing. .

8. A heater comprising a tubular casing
having at one end an insulating bushing, an

insulating core engaged at one end with said -

bushing to be centered in said casing, a re-
sistor wound on said core and having lead
wires extending through said bushing and an
insulating filling for said casing chemically
treated in situ with expansive tendencies op-
posed by said casing.

9. A heater comprising a tubular casing
having at one end ‘an insulating bushing, a

‘hollow insulating core having one end en-

gaged with said bushing for centering said
core in said casing, a resistor wound on said
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to lead wires respectively located within said
core, attaching said core at one end to an in-
sulating bushing for centering thereby with
said lead wires penetrating the latter, insert-
ing said bushing and the parts carried thereby
within a metallic casing, filling the space
within said core and around said core and
resistor with granular fused magnesium
oxide, and then subjecting said magnesium
oxide to hydration and dehydration treatment
in situ to provide masses anchoring said lead
wires in said core and anchoring said core in
said casing. '

12. The method of making industrially use-
ful unswaged electric heaters of the cartridge

type which consists in forming a thin walled

insulating tube of sheet asbestos, winding a
resistor upon said hollow tube, connecting
the opposite ends of said resistor to lead wires
located within said tube, one of said lead
wires extending throughout the length of said
tube and the other lead wire being reflexed
adjacent one end of said tube, attaching said
tube at one end to an insulating bushing
through which the lead wires are adapted to
pass, placing the parts thus assembled within
bular metallic casing with a portion of

said bushing projecting beyond one end of
said casing, inserting a quantity of granular
fused magnesium oxide through the other end
of said casing to fill the space within said tube
and around said tube and resistor, permanent-
ly closing said last mentioned end of said
casing, and then subjecting said magnesium
oxide to hydration and dehydration treatment
in situ to provide coherent masses anchoring
said lead wires in said tube and anchoring said
tube in said casing. »

In witness whereof, I have hereunto sub-
scribed my name,
: EDWIN N. LIGHTFOOT.

core, lead wires for said resistor extending

through said bushing, one of said lead wires
extending through the bore of said core to

the remote terminal of said resistor and the

other having a reflexed portion disposed
within said core and insulation within said
core and surrounding said core and resistor,
said insulation being chemically treated in
sitn with expansive tendencies opposed by
said casing. : ' '

10. The method-of making electric heaters
which consists in mounting a helical resistor
upon an insulating core, placing said core in a
metallic casing, fillin tlge space around said
core and resistor with granular heat refrac-
tory insulating material, and then chemically
treating said insulating material in situ to
effect conversion of the same into a coherent

mass withont change in the apparent volume

thereof. : A

11. The method of making electric heaters
of the cartridge type which consists in wind-
ing a resistor upon a hollow insulating core,
connecting said resistor at each end thereof
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