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[57] ABSTRACT
A space heater particularly for motor vehicles com-

prises an inner tubular enclosure for a heat source, a
first jacket defining a first annular space surrounding
the tubular enclosure and traversed by heating air, a
second jacket surrounding the first jacket and defining
a second annular space, the second jacket having an
open end and an axially opposite closed end spaced
axially from the adjacent end of the first jacket and
first annular space, a fresh air inlet communicating
with the open end of the second annular space, and a
heating air outlet communicating with that end of the
first annular space adjacent the open end of the sec-
ond annular space. The fresh air inlet and the heating
air outlet preferably are concentric with each other
and are arranged at one and the same end of the space
heater or heating device. Fresh air enters through the
inlet connection, flows through the second annular
space to the closed end of the second jacket, then
flows in the counter direction through the first annular
space, and is discharged through the outlet connec-
tion. The tubular enclosure for a heat source may be a
combustion chamber to which combustion air is ad-
mitted and exhausted by lateral connections extending
across the heating air passage. The heater controls
may be mounted in a hood secured adjacent a lateral
opening in the second jacket.

1 Claim, 2 Drawing Figures
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SPACE HEATER PARTICULARLY FOR MOTOR
VEHICLES

SUMMARY OF THE INVENTION

This invention relates in general to the construction
of space heaters and in particular to a new and useful
heater particularly for motor vehicles which includes
an inner tubular enclosure for a source of heat and a
jacket defining an annular space surrounding the tubu-
lar enclosure and traversed by heating air.

Heaters of the kind described above are known gen-
erally but in such heaters the air to be heated, or the
medium to be heated, is introduced at the front end of
the heating device and then directed over the heat ex-
change surfaces and discharged into the interior of the
vehicle from the axially opposite end of the heater.
Such an arrangement has a disadvantage that a high ef-
ficiency cannot be reached. Another disadvantage is
that the conduits which are connected to the heating
devices at the front and back end require a large space
for the installation of the heater.

The present invention provides a heater which is eas-
ier to install and which includes a simple air conduction
system of high efficiency. This is achieved in accor-
dance with the invention by surrounding a first annular
space for the heating air with a second annular space
for the flow of heating air.

The heating air enters at an open end of the second
annular flow space, flows to a closed end thereof, then
reverses its direction of flow to flow through the first
annular flow space to a heating air outlet. The first an-
nular flow space surrounds the tubular enclosure for
the heat source. With such an arrangement, the heating
air becomes preheated during its travel along the com-
plete Iength of the heat source enclosure, in one flow
direction, and then is further heated by travel along the
complete length of the heat source enclosure in the op-
posite flow direction. The dimensions of the heater are
materially reduced since it is not necessary to supply
the heating air at one end and discharge it at the axially
opposite end, as in the case of the known arrange-
ments. By forming the housing or jacket with the inner
and outer walls, the manufacture of the whole heater
construction is made much simpler; and it can be
formed of uniform sizes so that they may be easily
stocked.

In accordance with a further feature of the invention,
the heater would be particularly favorable in installa-
tion dimensions if the jacket, surrounding the heating
jacket arranged around the heat exchanger, is designed
in such a way that an annular cross-section results
which, if desired, may be flattened on at least one side.
The shell forming the heater may be made of a plastic
so that a considerable reduction of weight may be
achieved and also excellent heat installation is pro-
vided. A heater of higher efficiency and more favorable
installation characteristics can be produced by the con-
struction of the invention.

Accordingly, it is an object of the invention to pro-
vide an improved space heater construction which in-
cludes an inner tubular enclosure for a source of heat,
a heat exchanger surrounding the tubular enclosure
and defining a first annular space for the flow of heat-
ing air, and a casing surrounding the heat exchanger
and defining a second annular space for the flow of
heating air, communicating with the first annular space
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at one end, with the second annular space having an
inlet for fresh air at an open end and communicating
with the first annular space at a closed end, and with
the first annular space having a heating air discharge
outlet at the same end of the heater as the fresh air in-
let, the air inlet and the air discharge outlet preferably
being concentric with each other.

A further object of the invention is to provide a com-
bustion type heater construction for an automobile
heater which is simple in design, rugged in construc-
tion, and economical to manufacture.

The various features of novelty which characterize
the invention are pointed out with particularity in the
claims annexed to and forming a part of this disclosure.
For a better understanding of the invention, its operat-
ing advantages and specific objects attained by its uses,
reference shiould be had to the accompanying drawing

-and descriptive matter in which there is illustrated a

preferred embodiment of the invention.

IN THE DRAWINGS

FIG. 1 is an axial sectional view of a combustion
heater constructed in accordance with the invention;

and
FIG.2isa sectlon taken along the line 2-2 of FIG. 1.

GENERAL DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring to the drawings in particular, the invention
embodied therein comprises a space heater for an auto-
mobile, generally designated 50, which includes a hori-
zontally elongated tubular housing 2 having an opening
2a at the front end thereof for the inflow of heating air
which is directed inwardly by a fan 52-along an annular
space 1. Air for combustion is admitted through inlet
fitting 7 and is mixed with a fuel in a furnace in a tubu-
lar enclosure within the interior of the tubular housing
2 and surrounded by annular space 1. The gaseous
products .of combustion which are formed are directed
outwardly through an outlet 6. The heating air from the
annular space 1 is directed through a tubular conduit
54 having a damper control 5 at the discharge end
thereof.

In accordance with the invention an outer tubular
housing 3 is formed around the inner tubular housing
2 and it includes a closed end 3a at the front and it de-
fines an inlet communication with an annular flow pas-
sage 4a for the inflow of heating air in a direction of the
arrows 56 which moves into opening 24 at the front end
and then moves in an opposite direction along the pas-
sage 1 and into a discharge pipe 54 indicated by the ar-
rows 58.

The outer housing 3 forms with the inner housing 2
the flow passage 11 for the heating air which permits
a flow counter to the direction of the combustion gases
so that the incoming heating air is preheated. A hood
8 is formed on the outer jacket and it covers an aper-
ture 9 of the outer jacket and provides a space for the
electronic controls generally designated 60.

The admission of the combustion air and the dis-
charge of the combustion gases occurs through con-
necting pipes 6 and 7 of the outer jacket 3. The heating
air is conducted to the inlet 4a which is arranged con-
centric with the outlet 54 and into the space 11 be-
tween the outer jacket 3 and the inner jacket 2. In this
section the heating air is preheated. The heating air
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flows through the opening 24 and around an annular
space 1 over the combustion chamber and exits at the
rear end at la. It is heated to its end temperature at the
exit end la and leaves the heater through the outlet
conduit 54.

At least a partial stream of the heating air can be
drawn off through a lateral connecting pipe 10, for ex-
ample, for defrosting the windshield. In cases in which
it appears desirable, the heating air admission may take
place by way of a connecting pipe 4b which extends lat-
erally from the one side of the outer housing 3.

While a specific embodiment of the invention has
been shown and described in detail to illustrate the ap-
plication of the principles of the invention, it will be un-
derstood that the invention may be embodied other-
wise without departing from such principles.

What is claimed is:

I. In an axially elongated heating device for heating
the interiors of automotive vehicles, of the type includ-
ing an elongated tubular combustion chamber, sup-
plied with fuel and independent of the engine, and an
elongated jacket defining a cylindrical annular space
surrounding the tubular combustion chamber and tra-
versed by heating air to deliver warm air to an outlet
means at one end of the annular space, the improve-
ment comprising, in combination; a second jacket sur-
rounding said first-mentioned jacket and defining
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therewith a second annular space having an open end
adjacent said outlet means and an axially opposite
closed end spaced axially from the adjacent end of said
first-mentioned jacket and communicating with said
adjacent end of said first-mentioned annular space; and
a fresh air inlet conduit communicating with the open
end of said second annular space; said heating air outlet
means comprising an outlet conduit extending concen-
trically through said inlet conduit in radially spaced re-
lation to said inlet conduit; whereby fresh air enters
through said fresh air inlet conduit means, flows in a
first axial direction through said second annular space
to the closed end of said second annular space, then re-
verses flow direction to flow in the counter axial direc-
tion through said first-mentioned annular space, and is
discharged through said heating air outlet conduit, so
that the admission and discharge of heating air is ef-
fected at the same end of said heating device and said
fresh air inlet conduit and said heating air outlet con-
duit extend together from the same axial end of said
heating device a bypass duct positioned in said heating
air outlet means adjacent the discharge end thereof,
and damper means in said heating air outlet means for
proportioning the flow between the bypass duct and the

heating air outlet means.
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