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4 Claims. .

This 'invention relates to heat exchange de-
vices, and particularly to a device for heating
air as it passes through the heat exchange ele-
ment or core of the device.

One object of the present invention is to pro-
vide a structure wherein portions of the heat
exchange element or core may expand or con-

~ tract without rupture of the.core, or in any way
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impairing the efficiency of thz device. )
Another object of the invention is to provide
a structure wherein various portions of the core
may expand or contract, in accordance with
varying heat conditions, independently of other
portions thereof,
Another object of the invention is to provide

_a heat exchange device having air impelling
therewith for forcing air’

means associated
through the core thereof, and wherein means are
provided for eliminating reverse eddy currents of
the air adjacent the impelling means, and for
preventing deflection of air currents away from
the core of the device.

A further object of the invention is to provide
a structure wherein air passing through the core
is substantially uniformly distributed. and di-
rected therethrough in substantial alignment
with the air passages formed in the core.

A still further object of the invention 'is to
improve devices of the character described in
sundry defails hereinafter referred to and par-
ticularly pointed out in the appended claims.

One embodiment of the preseént invention is
shown, for illustrative purposes, in the accom-
panying drawings, in which

Fig. 1 is a sectional elevational view through
a heat exchange device, taken substantially as

indicated by the line {—{ of Fig. 2, and illus- ’

trating an embodiment of the present inventicn
associated therewith;
Pig. 2 is a rear elevational view, on g reduced

scale, of the structure illustrated in Fig: 1, and

taken substantially as indicated by the line 2—2
thereof;

Fig. 3 is an enlarged fragmentary front sec-
tional elevationsl view of a portion of the struc-
ture illustrated in Fig. 1, and taken substantially
as indicated by the line 3—3 thereof; and

Fig. 4 is an enlarged fragmentary bottom plan
sectiongl view, taken- substantially as indicated
by the line 4—4 of Fig. 1.

The illustrative embodiment of the present in-
vention shown in the accompanying drawings
comprises g housing, indicated as a whole by
the numeral 5, having apertures formed in its
front and rear walls as indicated at 6 and 7,

(CL 257-—137)

respectively, the housing & being shown, in the
present instance, as provided adjacent its upper
side with a header 8 having an inlet port 9 asso-
ciated therewith, and provided adjacent its lower
side with a header 0 having an outlet port H 5
associated therewith.

Positioned between the headers 8 and 10, and
forming a portion of what is commonly known
and shown, in the present instance, as & core {2,
are a plura.llty of slightly flexible heat radiating
tubes 13 and 14 adapted to communicate at their
respective ends with the upper and lower headers.

8 and (0, respectively.

In structures where fluids of varying degrees
of temperature are passed through the heat ra- 15
diating tubes, it is well known that expansion
and contraction of the tubes occur in varying
amounts in the different fluid passages formed
by the tubes of the same core, and in structures
where the headers are positioned in fixed rela~ o9
tion to each other, as is usually the case in de-
vices of the character described, considerable
damage may be done and the efficiency of the
device impaired, unless the tubes comprising the
various fluid passages are permitted to expand g5
and contract independently of edch other, and
for permitting the expansion and contraction
of the various tubes independently of each other,
the tubes 13 and (& of the present invention
are shown, in the present instance, as provided 3¢
adjacent their lower ends with off-set or later-
ally extending transversely flexib.c portions 15 .
and i6, respectively, which may be formed inte-
grally with the tubes (8 and 4 or suitably con-
nected thereto.

It will bé noted by reference to Figs 1 and 4
that the laterally extending portions 15 of the
tubes 13 communicate with the header {8 at the
side thereof adjacent the tubes, while the lat-
erally extending portions 1§ of the tubes {4 ex- 40
tend above and beyond the header {0 and are
radapted to communicate therewith at the oppo-
site side thereof, thereby providing substantially
uniform distribution of the laterally extending
portions 15 and;(6 throughout the length of the 45
header 18, and providing & structure wherein the”
material from which the laterally extending por-
tions (5 and 16 are formed, meay be fiexed suffi-
ciently to compensate for the contraction and
expansion of the tubes (8 and {4 independently 50
of each other without stressing the material be-
yond. its elastic limit. It will be observed also
that any longitudinal expansion or contraction
of the portions 15 and {6 will be compensated
for by the slight Aexibility of the tubes i3 and 14, 55
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It will be observed from the foregoing descrip-
tion that the present invention, by reason of the
construction and arrangement shown and de-
scribed, provides a structure wherein the vari-
ous tubes comprising the core of the device may
expand and coniract independently of each
other, thereby avoiding damage to the device and
impairing its efficiency.

For providing air passages through the core {2
In a manner to facilitate the radiation of heat
from the tubes 13 and (4, a plurality of fins 17
are mounted on the tubes in spaced relation lon-
gitudinally thereof, and for forcing air through
the passages thus formed, air impelling means is
provided and shown, in the present instance, as
a rotatable fan indicated as a whole by the nu-
meral {8, and adapted to be driven by a motor
19 mounted, preferably, on brackets 20 adjacent
the rear side wall of the housing § in a manner
to position the blades 21 of the fan 18, prefer-
ably, within the aperture 7 formed in the rear
wall of the housing 5. :

For preventing deflection of air currents away
from the core 12 of the device, eliminating re-
verse eddy currents of the air adjacent the im-
pelling means, and providing for the substan-

tially uniform distribution of air throughout the.

passages formed in the core, a plurality of de-
flectors or blades 22 are mounted within the
housing 5, between the core 12 and fan 18, and
are shown, in the present instance, as extending
in radial directions outwardly from a ring 23
positioned substantially concentrically with re-
spect to the axis of rotation of the fan 18 to the
outer walls of the housing 5. These deflectors
22 are shown, in the present instance, as curved
transversely to their length in a manner to direct
alr currents, produced by the fan 18, against the
core {2 in a direction substantially transversely
thereto and in a direction substantially coinci-
dent with the direction of the air passages formed
In the core, thereby providing a Substantially
uniform distribution of air currents throughout
the air passages and in a direction to facilitate
the exchange of heat from the tubes 13 and 14 to
the air currents passing through the core.

For confining the path of the air currents
closely adjacent the fan {8 to facilitate the dis-
tribution of the air by the deflectors 22, a plate

24 having an aperture 25 formed therein, is posi-

tioned within the housing 3 in 3 manner to

closely approach and surround the outer ends of :
“the fan blades 20, as

clearly shown in PFigs. 1
and 2. : ) ’ ol
Obviocusly, the present invention is not limited
to the precise construction ands arrangement
shown and described, as the same may be vari-
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ously modified. Moreover, all the features of the
invention need not be used conjointly as the same
may be used to advantage in variously different
combinations and sub-combinations.

What we claim and desire to cover by Letters

Patent is:

1. A heat exchange device comprising a pair of
headers and a plurality of substantially perallel
tubes communicating at one of their ends with
one of said headers and having laterally extend-
ing portions adjacent their opposite ends, said
laterally extending portions of certain of said
tubes communicating with the other of said head-
ers at an adjacent side thereof, and the laterally
extending portions of other of said tubes extend-
ing beyond said other header and communicati
ing therewith at the opposite side thereof,

2. A heat exchange device comprising & hotis-
ing having apertures in opposite sides thereof, a
core in said housing having a plurality of trans-
versely disposed fluid passages and air passages
formed. therein, a rotatable fan adjacent one of
the apertured sides of said housing, and a plu-
rality of substantially radially disposed deflector
blades between said fan and core for directing
air currents to said air passages in a. direction
substantially coincident with the direction of the
air passages formed in said core.

3. A heat exchange device comprising a hous-
ing having apertures in opposite sides thereof, a
core in said housing having a plurality of trans-
versely disposed fluid passages and air passages
formed therein, a rotatable fan adjacent one of
the apertured sides of said housing, and a plu-
rality of substantially radially disposed deflector
blades between said fan and core, said blades
being curved transversely in a common direc-
tion for directing air currents to said.air pas-
sages in a direction substantially coincident with
the direction of the air passages.

4. A heat exchange device comprising a hous-
ing having apertures in opposite sides thereof,
& core in said housing having a plurality of fluid
passages formed therein and having air passages
extending substantially transversely to said fuid
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bassages, a rotatable fan adjacent one of the

apertured sides of said housing, a ring within the
housing substantially concentric with the center
line of rotation with said fan, and a plurality of
transversely curved deflector blades between said
fan and core and extending substantially radi-
ally from said.ring to said housing for directing
air currents to said air passages in a direction
substantially coincident with the direction of the
alr passages formed in said core, =~ .
B CHARLES T. PERKINS.
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