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This invention relates to electric radiators water hammer and in the provision for circu-
of the water heating type more especially in- lating air around the electric heating element
tended for local heating operations such as and us avoiding the destructive effects of
room heating. , condensation, .

8 The principal objects are to provide a  An embodiment of my invention is illys- 5.
heater so constructed as to utilize substan- trated in the accompanying drawings, in
tially all the electrically generated heat in which : V A
heating the water, to circulate the body.of - Figure 1is a perspective view of the heater.
heated water as a whole from one corner of Figure 2 is a vertical section along the

10 the radiator rapidly and uniformly along loli;gltudina'l center line. v 60
the radiating surface to the diagonally oppo- 1gure 3 is a sectional view along line 3—3
site corner, and to eliminate practically all of Fig. 2, o i
danger of burning out the heating element  Figure 4 is a perspective view of the hot
under normal operating conditions, . water generator. o

Further objects are to provide a heater . As before related, this invention essen. 65
embodying a ﬂot water radiator of standard tially includes the -combinntiqn of a radiator =
construction which will present a symmetri- element and an outer heating unit. The
cal appearance, operate noiselessly and be radiator element .mdlcated_ at 1 may consist
easily moved about the room. - T - of a standard radiator casting, as shown, and -

20 A further object is to provide an electric which is composed of any standard arrange- 70
radiator which can be produced at minimum ment of vertical sections forming parallel
cost. - o _ water passages 2, the u‘Pper and lower ends

With the above objects in view the inven- of which are connecte together by longi-
tion consists - :ne Y in novel features of tudinal passages 3 and 4 respectively. - The
arrangement and connection a pertaining end sections 5* and 5b of the radiator are ex- 76
to the combination of a radiator eﬂ!ment hav- tended in the usual way t&(frovide support-
ing upper and lower longitudinal passages ing legs 6 which are fitted with casters 7
and intermediate passages communicating whereby the radiator may be easily moved
with them, which element may be, though about the room.  The heating unit § may be

30 not necessarily so, a standard radiator cast- of any suitable shape and is shown herein as 80
ing and an externally located heating element having an inner cylindrical shell 9 forming
such that in operation a prim: circulating. a heating chamber 10, and an outer shell 11
path is established, the ends of which ath which entire:ﬁ' surrounds and is spaced from
are constituted by the end sections of the the Inner shell 9, along its length, to provide

35 radiator element without the employment of a water chamber 12. The heating chamber 85
external connections:- The upper length of 10 is open at one end to receive the usual heat-
the path is constituted by the upper longi- ing element 13 and has an air passage 14 con- -
tudinal passage of the radiator element and necting its other end to atmosphere. The
the lower length of the path is constituted by heati element 13 is provided with a ter-

40 3 chamber located externally of the radiator minal head 15 which permits access of air to 9
element and associated with the electric heat- -the chamber 13 and thereby cooperates with
ing element. The heated water circulates in air passage 14 to set up a circulation of ajr
such primary path causing secondary circu- through said chamber. The purpose of such
lation downward through the intermediate circulation is to develop a current of heated

45 radiator sections anuf -thence outward air which revents condensation of moisture 95

- through the lower longitudinal passage of on the w of chamber 10 and thus elimj.
the radiator element to g point along the nates the danger -of grounding or short cir-
primary path. 'The invention further con- cuiting and burning out the heating element. .
sists in arrangements of the connections in The ‘heating element may be electrically con- -

50 the primary arculating path for preventing nected through a regulating thermostat 16 100
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. to the lower wall

20
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suitably secured to the radiator casing and
plug cord 17 to the source of power,

The chamber 12 in which the water is heat-
ed, forms the lower length of the circuitous
path along which the water circulates and is
provided with inlet and outlet openings on its
lower and upper sides respectively. By lo-
cating the outlet opening above the 1nlet
opening, the direction in which the water cir-
culates is definitely described and with the
outlet opening rising from the upper side of
the chamber, formation of steam pockets
within the chamber is avoided, thereby pre-
venting water hammer.  The inlet opening
communicates with the lower portion of the
water passage in the vertical section 5® of the
radiator through a conduit 18 which is secured
of said section by a sealed
connection. A similarly mounted conduit 19
connects the outlet opening of the chamber
with the vertical section 5* of the radiator,
and the conduits 18 and 19 may incidentally
be used to support the heating unit 8. The
conduit 19 is extended upwardly within the
water passage of said section to a point near
the upper longitudinal passage 3 at which
point it discharges into the radiator. The
purposes of such extension are to start a

. definite circulation in as short a time interval
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as possible, to cause a more rapid circulation
to maintain a more uniform circulation at all
times and to delimit a primary path of circu-
lation, the ends of which are provided by the
end sections 5* and 5. In this manner the
time required to heat up the radiator is de-
creased. Furthermore, by having the exten-
sion located within the vertical section, in-
stead of being externally located, the sym-
metry of the unit is preserved and a relative-
ly short and
the heating unit is formed without requiring
additional braces. The lower portion of the
water chamber 12 is provided with a suitable
drain pipe and valve 20. ‘While the heating

unit, as shown, is covered with heat insulat-

ing material 21, it is to be understood that
such insulation may be dispensed with. °

Tu heaters of this type, circulation of water
is caused by a difference in pressure heads,
that is to say, with respect to the present heat-
er, when the water is cold throughout the
pressure heads in the columns of water at the
ends of the water heating chamber are equal,
but upon a difference in temperature ‘the
colder column overbalahces the warmer one
and circulation is started, the rate of which

. depends on the difference in weight which in

. By the provision of the conduit 19, the outlet

60

65

turn depends on the difference in temperature.

head contains a comparatively small volume

of water and upon the application of heat it

will increase in temperature relatively fast
and thereby cause the water to circulate rap-
idly in a relatively short time. At the mo-
ment circulation begins, the hot water w%ll

secure supporting member for.

1,768,328

flow through the passage 3 to section 5% and
the cold water will flow from section 5° thus
establishing a primary outside path of eircu-
lation. As this circulation continues, the
secondary circulation is started by the pres-
sure in the intermediate columns causing the
cold water contained therein to flow down-
ward to passage 4 and toward section 5*. In
this manner the body of water considered as
a whole circulates in a mean diagonal path
and the heater columns will become heated
progressively from the points of contact of
their water columns with the water in the pri-
mary path. )

In my preferred form the heating unit 1s
located as shown in order to preserve the sym-
metry of the heater. Tts location may obvi-
ously be changed but in such event the feature
of the diagonal flow of the body of wateras a
whole by reason of the provision for the pri-
mary path of circulation is, of course, main-
tained by any suitable provision therefor.

Having fully described my invention, I
claim:

1. Tn an electric hot water radiator, in
combination, a unitary radiator element hav-
ing end sections and intermediste means of
communication and radiation between said
sections, an electric heating element, a water
chamber located externally of said radiator
clement and subject to the heat of said heat-
ing element and means of communication
between the ends of said water chamber and
said sections such that the direction of the
circulation of water is definitely prescribed
and such that the heated water lowing from
¢aid chamber passes upwardly through and
directly to the upper end of the adjacent end
section. .

2. In an electric hot water radiator, in
combination, a unitary radiator element hav-
ing end sections and intermediate sections
and upper and lower longitudinal passages
communicating with said intermediate sec-
tions, the upper passage communicating with
the end sections, and the lower passage com-
municating with at least one of the end sec-
tions. an electric heating element below said
radiating element, a chamber arranged be-

low said radiating element and subject to the

heat of said heating element, & communicat-
ing connection between an end section of said
radiating element and the lower side of said

chamber_ and a communicating connection
extending from the upper side of said cham-
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ber through the lower wall of the opposite

end section, said last named connection be-
ing occluded from the lower horizontal pas-

sage of said element and providing for the -

flow of water from said chamber directly to
the end section with which said connection
is associated. S : ’

3. In an electric hot water radiator, in
combination, & unitary radiator element hav-
ing end sections and intermediate means of
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communication and radiation between said

sections, an electric-heating element, a water

chamber located externally of said radiator

element and subject to the heat of said heat.

ing element and means of communication

between the ends of said water chamber and
said
deeply into a water passage of said radiator
element from a point adjacent its connection
to the chamber such that it terminates diag--
onally opposite from the termination of sajd
other means.

4. In an electric hot water radiator, in
combination, a unitary radiator element hav-
ing end sections and intermediate means of
communication and radiation between said
sections, an electric heating element disposed
below said radiator element, a longitudinal
chamber disposed below said radiator ele-
ment and subject to the heat of said heating
element, a communicatin
tween one end of said chamber and the lower
portion of the adjacent end section and a
communicating connection between the op-
posite end of said chamber and the opposite
end section, said last mentioned connection
projecting upwardly within said section to a
point near the top thereof.

5. In an electric radiator, in combination,
a radiator element having end sections and
intermediate means of communication and
radiation between said sections, a heatin
unit including an inner heating chamber an
an outer water chamber, a heating element
for said heating chamber, means for causing
a flow of air through said heating chamber
when said chamber is heated, a communicat-
ing connection between an end of said water
chamber and an end section of said casting
and a communicating connection between the

opposite end of said water chamber and the ,

opposite end section of said casting.

6. Inan electric radiator, in combination, a
radiator element having end sections and in-
termediate means of communication and
radiation between said sections, a heating
unit including a heating chamber and a
water chamber, said heating chamber being
open at one end and having an air passage
at its other end, a heating element so dis-
posed within said heating chamber as to per-
mit a flow of air through the same, a com-
municating connection between said water
chamber and an end section of said radiator.
element and a communicating connection be.
tween the opposite end of said water cham-
ber and the opposite end section of said
radiator element.

7. In an electric hot water radiator, in
combination, a unitary radiator casting hav-
ing a series of hollow vertical sections with
upper and lower longitudinal passages com-
municating with all of said sections, an elec-
tric heating element below said casting, a
chamber arranged Lelow said casting and

sections, one of said means projecting

3

subject to the heat of said element, said-

chamber having an outlet opening in its -

uppermost side and an inlet opening below
said outlet opening, and communicating con-
nections between such openings and the op-
posite end sections respectively. :
In testimony whereof I hereby affix my

signature. ‘
WILLIAM H. ROBINSON.
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