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To all whom it may concern: o

Be it known that I, Jeax Herox, a citizen
of the French Republic, residing at New
York, in the county of New York and State
of New York, have invented an Improve-
ment in Catalytic Heating Apparatus, of
which the following is a specification.

My invention, relates to that type of heat-
ing apparatus in which a catalytic body is
interposed in the path of flow of a combus-
tible vapor and in which the vapor is heated
upon its passage through the catalytic body
sufficiently to unite with the air upon egress
from the catalytic body and burns upon the
the surface of the catalytic body.

The object of my invention is to provide
a safe and convenient means for starting
the operation of the apparatus, after which
the combustion may continue as long as de-
sired.

The means I employ to accomplish the
object of my invention is the provision of
an electric heating element disposed adja-
cent the catalytic body, the action of which
is to create an initial flow of combustible
vapor from the volatile liquid employed as
fuel through the catalytic body, which, as
it issues into the air from said catalytic
body, burns with the air and generates heat
to maintain a flow of combustible vapor
through the catalytic body to maintain the
combustion for an indefinite period, or un-
til the supply of the volatile liquid is ex-
hausted.

Figure 1 shows a sectional elevation of a
catalytic heating apparatus embodying my
invention. ‘

Fig. 2 is a sectional plan view of Fig. 1
along plane 2—2,

Fig. 8 is a partial sectional elevation of a
modified heater disposition.

Fig. 4 illustrates a partial sectional eleva-
tion disclosing a modification of the heating
element.

Fig. 5 is a partial sectional elevation of a
further modification of the heating element
disposition. :

Fig. 6 is an elevation, partially in section,
of a heater having an entirely self-contained
means of starting the combustion.

As here shown, the heater comprises a
casing 10 in the bottom of which is disposed

‘a_quantity of an absorbent material 11, such

. as cotton wool, which is adapted to absorb

the volatile liquid employed as fuel and
which is introduced through the opening in
the filler neck 12 which is normally closed
by the cap 18. :

That part of casing 10 containing the ab-
sorbent material 11 forms a chamber for
the liquid fuel and is inclosed at the top by
the cover or plate 14, formed as a truncated
cone and secured within casing 10 above the
absorbent material 11 by soldering.

A second similar plate 15 is disposed in
casing 10 in an inverted position above plate
14, and forms one inclosure for the com-
bustible vapor chamber 16, the other in-
closures of which are the casing 10 and the
catalytic body. A short tube 17 connects the
two plates 14 and 15, and a wick holder 18
containing a wick 19 is slidably disposed in
this tube and forms a means for access of
volatile fluid from its chamber to the vapor
chamber 16. As the liquid employed for
fuel is volatile, the chamber 16 will always
contain the vapor of the liquid.

Wick holder 18 is adjustable in tube 17
by means of a rack 20, incorporated with it,
which is engaged by a pinion 21 secured to a
shaft 22 journaled in bearings in the casing
10. An end of the shaft projects through
the casing and terminates in a thumb wheel
23 by means of which the shaft may be ro-
tated to vary the position of the wick in
the vapor chamber 16 for the purpose of
varying the supply of vapor to the chamber
for a reason to be hereinafter explained, al-
though the apparatus operates satisfactorily
without any wick-adjusting means.

The catalytic heating unit, which is dis-
posed in casing 10 above plate 15 and forms
one inclosure for the vapor chamber 16 as
heretofore noted, comprises a porous cata-
Iytic body 24, such as platinized asbestos,
inclosed between two disks of a perforated
material 25, such as wire gauze, and further
protected by two coarse mesh screens 26, all
of which are inclosed between the flanges
of the channel section ring 27 secured in the
upper part of the casing 10.

The combustible vapor contained in the
vapor chamber 16, as it flows through the
catalytic body 24, becomes heated in its pas-
sage therethrough to such a degree that, as
it reaches the outer surface of the catalytic
body exposed to the atmosphere, it unites
with the air and burns, heating the surface
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of the catalytic body to incandescence, or
giving off what is termed “radiant heat,”
without perceptible flame.

Some of the heat of combustion of the va-
por is communicated to the vapor chamber 16
by the catalytic body and aids in the vapori-
zation of the liquid supplied by wick 19, and
the amount of the fuel vaporized may be
regulated by moving the wick nearer to or
farther away from the catalytic body, as
may be necessary to adjust the apparatus
for the amount of heat desired.

The chamber formed between the two trun-
cated cones or plates 14 and 15 is main-
tained at suitable temperature by  permit-
ting a circulation of air to take place there-
in through air holes 28 disposed in casing 10
at the top and bottom of the chamber. The
amount of opening of these air holes is con-
trolled by the rotatable rings 29 which serve
to determine the volume of air circulating
in the chamber, and consequently the tem-
perature of the vapor chamber 16, and,
therefore, the amount of vapor generated,
and this, in addition to the adjustment pro-
vided for in the wick 19, determines the
amount of heat generated by the device.

When it is desired to stop the operation
of the apparatus, which, when once started,
is continuous so long as fuel is supplied to
it, the cover or cap 30 is slipped on the cas-
ing 10 over the catalytic heating unit. This
gerves to prevent access of air to the cata-
lytic body and consequently combustion im-
mediately ceases.

‘When the heating device is cold, the mere
removal of the cap 30 and the consequent
exposure of the catalytic body to the air is
not sufficient to start the combustion, and
somemeans must be provided to create an in-
itial flow of the combustible vapor through
the catalytic body. The preferred and most
convenient means of accomplishing this re-
sult is to place an electric heating unit,
shown here as consisting of a coil of resist-
ance wire inclosed in the tube 32 secured to
the wall of casing 10 by an insulating bush-
ing 38, within the vapor chamber 16.

The resistance unit is connected to a
source of current supply by means of a plug
34, when it is desired to start the operation
of the apparatus. :

When the resistance unit is connected to
the source of current, the heat generated
serves to increase the temperature of the
vapor in the chamber 16, which serves to

vaporize additional fuel supplied by the

wick 19, and also to create a slight pressure
difference between the vapor chamber 16
and the external atmosphere which results
in an initial flow of vapor through the
catalytic body. This vapor, as it flows
through the catalytic body, is heated and
burns with the air supplied at the top of the
catalytic heating unit and the heat of com-
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bustion is sufficient to create a draft to pull
more vapor through the catalytic body and
to vaporize additional vapor from the wick
19 to maintain a sufficient supply in the va-
por chamber. - After the initial flow of
vapor is set up through the porous catalytic
body and combustion has begun, the heat-
ing element may be disconnected from the
current source and the combustion will con-
tinue as long as fuel is supplied to the fuel
chamber.

The heating unit may be placed in many
positions with respect to the catalytic heat-
ing unit and be successful in operation, and
the heating unit may take any desired form.
Fig. 8 illustrates a disposition of the electric
heating unit above the catalytic heating
unit in the detachable cover 30. In this case
the. combustion is started with this cap on
casing 10 over the catalytic body and after
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sufficient heat has been generated to cause

the continuous operating of the heating ap-
paratus the cap may be removed.

Fig. 4 illustrates a modification of the
electric heating unit to replace the unit of
Fig. 8 in which an electric lamp 35 serves the
same purpose as the coils of wire in tube
32, the lamp being secured in a suitable
socket 36 attached to cap 30.

In Fig. 5 the electric heating unit is in-
serted directly in the catalytic body.

In the electric heating units previously
described, the source of current, such as an
electric lighting main, was disposed without
the heating apparatus, but in Fig. 6 is shown
a design of heating apparatus in which the
current source is a battery 37 contained in
the base of the casing 10’, under the fuel
chamber and connection is made from said
battery, through wires 38 and 39 and switch
member 40 concealed in the tubular handle
41, to the terminals 42 and 43 of the electric
heating unit disposed in said casing. Switch
member 40 is provided with an insulating
button 44 which projects through a hole in
said handle and 1s adapted to be depressed
for a short interval to permit current to
flow through the electric heating unit to
start the operation of the device after which

-the button is released and the combustion is

self-maintained.

Access to the battery 87 in its chamber
may be obtained through the door 45 which
is normally closed and serves to maintain
the battery spring terminals 46 and 47 in
contact with the terminals 48 and 49 of the
wires 38 and 39.

1 claim :—

1. A portable catalytic heating apparatus
comprising a closed container adapted to re-
ceive a supply of volatile combustible fluid,
a porous body “of catalytic material ar-
ranged in the top of said container above the
fluid therein and forming a closure therefor,
an electric heating element arranged in said

90

100

105

110

115

120

125

130



10

15

20

25

1,347,631

container adjacent said catalytic body to
heat it, and also the vapor of the volatile
fluid therein, said heating element having its
terminals extended through the side wall of
said container and arranged for detachable
connection to a source of electric energy.

2. A portable catalytic heating apparatus
comprising a closed container having a heat-
conducting side-wall, said container ar-
ranged to receive a supply of volatile com-
bustible fluid in the lower portion there-
of, a porous body of catalytic material ar-
ranged in the top of said container and
forming a closure therefor, said container
arranged to provide a chamber between
said catalytic body and the fluid supply
adapted to be filled with vapor of the fluid,
an electric heating element disposed within
said chamber adjacent said catalytic body
arranged to heat said catalytic body, the
vapor of the combustible fluid and the wall
of the container, by which latter heat is
imparted to the volatile fluid for its vapori-
zation, said electric heating element having
its terminals extended without said con-
tainer and arranged for detachable connec-
tion with a source of electric energy.

3. A portable catalytic heating apparatus

8

comprising a container adapted to receive
a supply of volatile combustible fluid in the
bottom thereof, a porous catalytic body ar-
ranged in the top of said casing above the
liquid therein, said catalytic body compris-

.Ing an annular ring of substantial width

having its peripheral portion in substantial
engagement with the wall of said container,
screens secured to the top and bottom edges
of said ring, and a porous catalytic mass in-
closed therebetween, said ring having an
aperture therethrough, and the wall of said
container having an aperture therethrough
alined with the aperture in the wall of said
ring, an insulating bushing extended
through the alined-apertures, and an elec-
tric heating element arranged in said cata-
Iytic mass having its terminals extended
through said bushing and arranged for de-
tachable connection with a source of elec-
tric energy.
- In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.
: JEAN HERCK.
Witnesses : :
Wu. E. Bareer,
Orro F. Seirer,
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