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5 Claims.

This invention relates to the construction of
tubular radiators of the plain coil or extended
radiation surface type which are supplied with
steam as the heating medium and which are
used in localities or under conditions where the
radiators are exposed to considerable variation
of exterior temperature, as, for example, where
outside air is blown across them.

These radiators are commonly used in heating
systems which are controlled by thermostatic
means and according to the temperatures de-
sired at some periods a full volume of steam is
required to meet the demand and at other periods

. a smaller volume of steam is sufficient.
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The object of this invention is to so design the
interior of such radiators that whether assem-
bled for use as a single unit or in a battery of
units : the temperature of each unit from  the
steam supply end to the condensate return end
will be uniform regardless of the volume or pres-
sure of steam supplied and thus eliminate con-
densation at the return end where it would tend
to obstruct free circulation of steam through the
tubes when a small volume or low pressure of
steam was adequate to maintain the desired
temperature, and where such condensate would
be liable to freeze and burst the tubes when sub-
jected to draughts of air at below freezing tem-
peratures.

In the accompanying drawing Fig. 1 shows a
front view of a radiator which embodies the in-
vention.

Fig. 2 is a section on the dotted line 2—2 on
Fig. 1, looking upward. )

Fig. 3 shows on larger scale a vertical section
of a unit of the radiator.

Fig. 4 is a fragmentary view of the upper end
of the inner element of the unit.

Fig. 5 is a section of the unit on dotted line
5—5 on Fig. 3.

Fig. 6 shows a modified shape of Venturi throat
for the upper end of the inner element of the
unit.

Each unit of the radiator illustrated has an
outer element which preferably is in the form
of a pipe or tube 1 that is seamless and has an
extended or finned exterior radiating surface 2.
The supply end of this element is desighed to be
connected to a steam supply pipe or header 3
by means of a nozzle 4, and the return end is
designed to be connected to a return pipe or
header 5. Each unit also has an inner element
that may be in the form of a pipe or tube 6,
of smaller cross section than the outer element,
arranged within the outer so as to provide a

(CL 237-—14)

space T between the two elements. This inner
element is shown as secured at its supply end to
legs 8 which project from the nozzle 4, and at
its return end it is supported by a spider 9 so
that the supply end will be centrally located be-
low the orifice I8 through the nozzle and its re-
turn end be above the opening to the return
header, and the space between the fwo elements
will be uniform. The inner element is open at
its supply end between the legs 8 of the nozzle 4

to the space between the two elements and it is,

open at its return end to the space between the
elements above the opening to the return header.
The supply end of the inner element has a Ven-

turi throat §{ which may be of the shape shown 1

in Fig. 3 or the reverse shape shown in Fig. 6,
depending upon the result desired.

Steam emerging from the orifice {0 in the noz-
zle 4, whether of large or small volume, and pass~
ing through the Venturi throat {{ induces a suc-
tion above the threat and creates a draught
which tends to draw vapor from the space be-
tween the elements into the supply end of the in-
ner element and thus cause a continuous circu-
lation of steam or vapor from the supply end to
the return end through the inner element and
from the return end to the supply end of the
inner element through the space between the
elements. This flow and circulation of steam
or vapor causes the heating of the return end
of the outer element before it heats the supply
end of that element and therefore such condensa-
tion in the outer element as results from effect of
the lower temperature of the exterior atmos-
phere to which the radiator may be subjected is
uniform and the outer element heated evenly.
The units may be used singly or may be assem-
bled in a battery of units, a series of five being
illustrated.

This invention is particularly, adapted for so-
called blast heaters, that is, those heaters through
which steam is circulated for warming air blown
or drawn across its exterior surfaces by means of
a fan. When the heater is full of steam it is im-
material how cold the exterior air is, there is no
danger of freezing the condensate as the units
are heated the same at all points. However if
the temperature of the air to which the heater
is subjected is below freezing and the steam sup-
ply is reduced below its normal maximum volume
the heater, without the circulation provided by
the present invention, would be only partially
full of steam, all of which would be at the supply
end and this would be condensed as rapidly as
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through the cold lower portion of the heater with
the liability of becoming frozen before it reached
the return header and causing fracture. Even
if the condensate did not freeze the temperature
of the supply end of the heater would be high and
the temperature of the return end of the heater
would not be raised at all. With such a condi-
tion there would be a stratification of heat emi-
nating from the heater, and the temperature
could not be satisfactorily controlled by thermo-
static means located in the return which is a
common arrangement.

The present invention overcomes the liabilities
mentioned by producing a continuous circulation
of steam at all pressures and volumes throughout
the entire length of the inner and outer elements
through the means of the suction action resulting
from the jet that enters through the small nozzle
orifice and passes through the Venturi throat in
the inner element and causes the steam or vapor
to flow back from the return header between the
two elements and into the inner tube element
and commingle with the entering steam which
keeps the temperature of the condensate above
freezing temperature.

The invention claimed is:

1. A steam radiator comprising a tubular sup-
ply header, a tubular return header, a plurality
of heat radiating tubes each connected at one
end to the supply header and at the other end to
the return header, imperforate tubes of less di-
ameter than the interior diameter of said radiat-
ing tubes extending longitudinally a substantial
distance within and spaced from said radiating
tubes, said imperforate inner tubes being open
at both ends to the space within the radiating
tubes and having Venturi throats in the ends ad-
jacent the supply header, means with restricted
openings from the supply header positicned to
project steam from the supply header into said
throats and cause steam to flow in one directicn
through the interior of the inner tubes and in
the opposite direction about the exterior of the
inner tubes, and radiating fins extending from
said radiating tubes. .

2. A steam radiator comprising a tubular sup-
ply header, a tubular return header, a plurality
.of heat radiating tubes each connected at one end
to the supply header and at the other end to the
return header, imperforate tubes of less diameter
than the interior diameter of said radiating tubes
extending longitudinally a substantial distance
within and spaced from said radiating tubes, said
imperforate inner tubes being open at both ends
to the space within the radiating tubes and means
with restricted openings from the supply header
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positioned to project steam from . the supply
header into said inner tubes and cause steam to
flow in one direction through the interior of the
inner tubes and in the opposite direction about
the exterior of the inner tubes, and radiating fins
extending from said radiating tubes.

3. A steam radiator comprising a tubular sup-
ply header, a tubular return header, a plurality
of heat radiating tubes each connected at one
end to the supply header and at the other end
to the return header, imperforate tubes of less
diameter than the interior diameter of said ra-
diating tubes extending longitudinally a substan-
tial distance within and spaced from said radiat-
ing tubes, said imperforate inner tubes being open
at both ends to the space within the radiating
tubes and having Venturi throats in the ends
adjacent openings from the supply header where-
by steam is caused to flow in one direction through
the interior of the inner tubes and in the opposite
direction about the exterior of the inner tubes,
and radiating fins extending from said radiating
tubes.

4. A steam radiator comprising a tubular sup-
ply header, a tubular return header, a plurality
of heat radiating tubes each connected at one
end to the supply header and at the other end
to the return header, imperforate tubes of less
diameter than the interior diameter of said ra-

. diating tubes extending longitudinally a substan-

tial distance within and spaced from said radiat-
ing tubes, said imperforate inner tubses being open
at both ends to the space within said radiating
tubes, means with openings from the supply
header positioned to project steam from the sup-
ply header into said inner {ubes and cause steam
to flow in one direction through the interior of
the inner tubes and in the opposite direction'about
the exterior of the inner tubes, and radiating fins
extending from said radiating tubes.

5. A steam radiator comprising a tubular sup-
ply header, a tubular return header, a plurality of
heat radiating tubes each connected at one end to
the supply header and at the other end to the re-
turn header, imperiorate tubes of less diameter
than the interior diaineter of said radiating tubes

extending longitudinally a substantial distance

within and spaced from said radiating tubes, said
imperforate inner tubss being open at both ends
to the space within said radiating tubes, and
means for causing steam to flow in one direction
through the interior of the inner tubes and in
the opposite direction about the exterior of the
inner tubes, and radiating fins extending from
said radiating tubes.
WALTER R. CLARKE.
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