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The invention relates generally to heat exchangers and
more particularly to a novel mounting structure for sup-
porting a heat exchanger in an assembly which, for ex-
ample, may be of the unit heater type.

The present invention is-of particular advantage in
connection with unit heater assemblies designed to dis-
charge air in a vertical direction commonly known as
a vertical delivery type of unit heater. In such type of
heater assembly, the heat exchanger structure or core
may be constructed -in the form of a ring or annular
shaped assembiy in which the air to be heated is drawn
horizontally through the annular heat exchanger and dis-
charged therefrom in an axial direction. It has been
common practice in the past to utilize a heat exchange
structure comprising a plurality of tubes each of which
are bent in the form of a ring with the opposite ends
of each tube connected to respective header members, a
plurality of fin members being positioned on the tubes
and arranged in radially extending planes. Such types
of construction have heretofore normally employed rela-
tively heavy fin members spaced at regular intervals
along the tubes between which are positioned a plural-
ity of relatively light or thin fins. The heavy fins are
suitably designed to ocoperate with bolts or other suitable
mounting means for securing the heat exchanger to the
remainder of the heater assembly, thereby satisfactorily
supporting the heat exchanger structure in operative rela-
tion with respect to such remainder of the assembly.
Obviously, in the employment of such a construction, the
fabrication of the special heavier supporting fins, as-
sembling the same in position at precise intervals along
the heat exchanger tubes, as well as providing for accom-
modating expansion and contraction during heating and
cooling of the exchanger, entails considerable expense
both in materials and in the labor required attendant to
the construction and assembly of such a heating unit.

The present invention, therefore, has among its objects
the production of a heat exchanger assembly, particu-
larly that of the vertical delivery type, which is very
simple in construction, having a minimum of separate
parts which may be readily and easily assembled, thus
reducing the cost of material and labor, and in which
the heat exchanger proper has substantially complete
freedom for expansion and contraction, thereby reduc-
ing strains in the various components thereof with a cor-
responding reduction in potential failure and maintenance
problems. :

Another object of the invention is to the production of
such a heat exchanger construction wherein a plurality
of individual mounting members for the heat exchanger
are eliminated, whereby the heat exchanger structure is
primarily retained in operative position by an interlock-
ing construction rather than by mechanical fastening
means, such interlocking construction, however, permit-
ting all necessary expansion and contraction of the heat
exchanger with respect to the remainder of the assembly.

A further object of the invention is the production of
such a heat exchanger construction which is rugged in
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construction, durable in use, and in which the motor and
other components thereof may be readily disassembled
with a minimum of effort, thus facilitating cleaning,
repair, or other maintenance.

Many other objects and advantages of the construc-
tion herein shown and described will be obvious to
those skilled in the art from the disclosure herein given.

To this end, my invention consists in the novel con-
struction, arrangement, and combination of parts herein
shown and described, and more particularly pointed out
in the claims.

In the drawings, wherein like reference characters in-
dicate like or corresponding parts:

Fig. 1 is a side elevational view of a unit heater as-
sembly of the vertical delivery type with portions of the
structure broken away to illustrate the details thereof;

Fig. 2 is a transverse sectional view taken approxi-
mately on the line 2—2 of Fig. 3;

Fig. 3 is a top plan view of the structure illustrated
in Figs. 1 and 2;

Fig. 4 is a side elevational view of the header portion
of the heat exchange structure with portions of the
assembly broken away; and

Fig. 5 is a sectional view taken approximately on the
line 5—35 of Fig. 4.

The present invention contemplates the use of an
upper and a lower sheet or member which forms the
top and bottom members of the heater assembly, between
which the heat exchanger or condenser is positioned.
The supply and return headers of the heat exchanger may
be positioned adjacent. one another and secured in rel-
atively fixed position with respect to the top and bot-
tom members, whereby the remainder of the condenser
structure may be supported between the two members
without the use of rigid securing or connecting elements.
The upper and lower members are so shaped that an
interlocking connection between the same and the re-
mainder of the heat exchanger is produced, which is
operative to prevent undesired shifting of the heat ex-
changer relative to said members but, at the same time,
will permit the heat exchanger to freely expand and
contract as a result of temperature changes therein.

Referring to the drawings and particularly to Figs. 1
and 2, 1 indicates gemerally an upper housing member
and 2 a lower housing member, between which is posi-
tjoned an annular shaped heat exchanger core or con-
denser indicated generally by the numeral 3. Both of
the members 1 and 2, as illustrated in Fig. 3, are gen-
erally circular in shape and of a diameter slightly
greater than the external diameter of the heat exchanger
3. As illustrated in Figs. 1 and 2, the members 1 and
2 may be respectively provided with generally similar
upturned’ peripheral flanges 4 and 5. The central por-
tion 6 of the member 1 is downwardly offset, as viewed
in Fig. 1 as indicated at 7, with the portion 6 having
a generally concave lower surface which extends radially
inward to a centrally positioned well 8 adapted to re-
ceive a fan motor 9 carried by the member 1. The
motor ¢ ray be mounted on the member 1 by any suit-
able means as, for example, resilient grommets or wash-
ers 11 and nuts 12 threaded on respective mounting
studs extending from the motor 9. The driving shaft
13 of the motor extends through an opening 14 in the
member 1 and carries the actuating fan blades 185.

The portion 16 of the lower member 2 is offset up-
wardly as indicated at 17, and the bottom or outer surface
of the portion 16 is generally concave. The member 2,
as illustrated in Fig. 2, is provided with a centrally posi-
tioned opening 18 in which is operatively positioned the
fan blade 15. The upper and lower members 1 and 2.
may be rigidly secured together by suitable means such
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as- a- plurality of-spaced- bolts 19, passing through the

respective members adjacent the-offsets 7 and 17 thereof,.

each of the bolts 19 carrying tubular spaced members 21
which are positioned between' the respective members 1
and 2, the bolts 19 bem0 secured ‘in operatmg relation: by
nuts 22 and lock washers 23.

The heat exchanger sirticture 3, positioned between the

members 1 and 2, comprises a tubular inlet or supply

header 24 and an outlet or condensate return header 25,
such headers beéing arranged in parallel relatlonshlp with
their axes extending parallel to the common axis of the
members 1 and 2. Operatively connecting the two head-
ers 24 and 25 are a plurality of fluid conducting tubes
26; the réspective tubes being bent- into" circular shape
and, in the particular embodiment of the invention illus-
trated, on equal radii; one-end 27 of each tube extending
through the header member 24 and opening on the interior
thereof;-and the opposite end 28 extending into the header
25 and opening into the same. Carried by the tubes 26
are a plurality of generally rectangularly shaped fins 29
which  are uniformly spaced along the respective tubes
from adjacent one header to adjacent the other header.
As illustrated in Fig. 1, the offset 7 of the member 1 and
the offset 17 of the member 2 are positioned at substan-
tially equal distances from the axis of the assembly, adja-
cent the inner vertical edges 31 of the fin members 29.
The height of the fin members is substantially equal to
the distance between the upper surface 32 of the periph-
eral portion of the member 2 and the lower surface 33 of
the corresponding peripheral portion of the member 1.
1t will be apparent that with such construction the heat
exchanger 3 is supported by the fins 29 on the surface 32
of the member 2, and that relative movement between the
members 1 and 2 and the exchanger 3 in an axial direc-
tion is prevented by engagement of the upper end edges of
the fins 29 with the lower face 33 of the member 1. It
will be apparent that as the heat exchanger is merely sup-
ported between the members 1 and 2, the heat exchanger
is relatively free to expand radially outward or contract
to the position illustrated in Fig. 1, the positions of the
offsets 7 and 17 being so determined that maximum con-
traction of the heat exchanger is permitted and, in like
manner, the radial width of the face portions 32 and 33
is greater than the maximum expansion of the unit.

Referring to Figs. 4 and 5, the header members 24 and
25 are connected adjacent their upper and lower ends by
respective mounting plates or brackets 34, the plates 34
being provided with respective apertures 35 and 36
through which the respective headers extend, the latter
being rigidly secured to the plates by welding, brazing, or
other suitable means. As illustrated in Figs. 2 and 5,
the plates 34 may be rigidly secured to the respective
members 1 and 2 by means of the adjacent bolt 19, which
passes through the respective plates, with the tubular
spacer 21 surrounding such bolt being of a slightly lesser
length than the other tubular spacers to allow for the
thickness of material of each plate 34. As illustrated in
Figs. 2 and 4, the plates 34 are each provided adjacent
their outer edges with oppositely directed flanges 37, the
flange on the lower plate 34 extending upwardly and the
flange on the upper plate extending downwardly. Car-
ried by the plates 34 is a baffle member or plate 38 se-
cured to the respective flanges 37 by suitable means such
as.screws 39 with the side edges of the baffle 38 terminat-
ing in radially extending inwardly directed flanges 40
positioned adjacent the endmost fins 29 at opposite ends
of the respective tubes, the member 38 thus cooperating
with the plates 34 to prevent the by-pass of air into the
structure adjacent the header assembly.

As illustrated in Fig. 4, the lower end of the inlet header
24 is closed by a suitable closure member 42 while the
upper end of the return header 25 is closed by a similar
member 43, both of the members 42 and 43 being se-
cured to their respective headers in fluid-tight relation by
anysujtable means as, for example, brazing, welding, or
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the like. The upper end 44 of the header 24 is extended
upwardly through an opening in the upper member 1 and
is provided at its free ends with suitable means, such as
the pipe threads 45, for engagement with a supply conduit.
In like manner, the lower end 46 of the return header
extends through an opening in the lower member 2 and is
provided at its free end with similar pipe threads 47. In
the particular embodiment of the invention illustrated, the
upper end 48 of the return header extends through an
opening in the member 1, as ilustrated in Fig. 4, such
construction thus accurately locating the return header
with respect to both of the members 1 and 2.

In operation, a suitable heating or cooling medium
may be passed into the header 24, through the tubes 26,
and discharged through the header 25, and as air is drawn
by the fan 15 radially through the heat exchange struc-
ture, it will be heated or cooled, as the case may be, fol-
lowing which it is discharged through the opening 18 of
the lower member 2. It will be particularly noted that
the motor-9 is spaced from the heat exchange structure
proper and as-some relatively cool air may flow down-
wardly along the motor through the opening 14, at no
time is the motor subjected to excessive heat from the
heat exchange structure which would have a deteriorating
action thereon.

It will be particularly noted that with the exception of
the miscellaneous mounting bolts, etc., the entire heater
assembly comprises only four basic parts: the upper and
lower members 1 and 2, the heat exchanger 3, and the
power assembly comprising the motor 9 and fan blade
15. If necessary or desired, the motor assembly may be
readily removed by removing the four securing nuts 12,
while the entire heat exchanger structure may be removed
by disengaging the several securing bolts 19.

The specific contour of the members 1 and 2 may be
varied as desired, and similarly a suitable ornamental
or deflecting grille structure may be positioned below the
fan blade 15, if desired. It will be apparent from the
above description that I have provided an extremely
simple yet highly efficient and durable heater assembly
which may be readily fabricated with a minimum of
material and labor costs, and which is so designed that
adequate provision for expansion and contraction of the
heat exchanger is provided.

Having thus described my invention, it is obvious that
various immaterial modifications may be made in the
same without departing from the spirit of my invention;
hence, I do not wish to be understood as limiting myself
to the exact form, construction, arrangement and com-
bination of parts herein shown and described, or uses
mentioned.

What I claim as new and desire to secure by Letters
Patent is:

1. In a unit heater, the combination of a pair of op-
posed housing members having uniformly spaced annu-
larly shaped planar portions adjacent their peripheral
edges, a heat exchange structure of generally annular
shape comprising inlet and outlet headers, fluid conduct-
ing tubes operatively conecting the respective headers,
and fin elements carried by said tubes, spaced plate mem-
bers affixed to said inlet and outlet headers for affixing
the free ends of said heat exchanger structure together,
said fin elements having their corresponding end edges
positioned in respective planes and engaged with the re-
spective planar portions of the housing members, securing
means connecting said housing members, operative to ex-
ert clamping forces on the heat exchange structure there-
between, spacing means for limiting such clamping forces
to a predetermined maximum, and certain of said secur-
ing means and spacing means operatively mounted with
respect to said spaced plate members for affixing the heat
exchanger to the opposed housing members at a predeter-
mined location. at which the inlet and outlet headers ex-
tend through the opposed housing members.

2. In"a unit heater, the combination of a pair of op-
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bosed housing members having uniformly spaced annu-
larly shaped planar portions adjacent their peripheral
edges, a heat exchange structure of generally annular
shape comprising inlet and outlet headers, positioned in
adjacent relation and extending parallel to the axis of the
heat exchange structure, fluid conducting ‘tubes opera-
tively connecting the respective headers, and fin elements
carried by said tubes, said fin elements having their cor-
responding end edges positioned in respective planes and
engaged with the respective planar portions of the housing
members, means including spaced plate members affixed
to said inlet and outlet headers for rigidly connecting
said headers to the respective housing members, and
annular ledge means on the housing members engageable
with the fin elements to restrict radially inward movement
of the latter relative to said housing members.

3. In a heat exchanger mounting, the combination of
a heat exchange structure including a plurality of heat
transfer members having oppositely disposed planar faces,
and a pair of opposed housing members, said housing
members operatively forming two opposite substantially
planar faces supporting the heat exchange structure, said
faces being disposed in parallel planes, said pair of op-
posed housing members comprising a pair of mounting
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members having respective planar portions fixedly ar-
ranged in spaced opposed parallel relation, with said
planar portions positioned adjacent to and engageable
with the planar faces of said heat transfer members,
means for urging said housing members toward one an-
other to exert clamping forces on the heat exchange struc-
ture therebetween, said heat exchange structure of gen-
erally annular shape and comprising laterally spaced and
vertically extending inlet and outlet headers, spaced plate
members affixed to said inlet and outlet headers for rigid-
ly connecting said headers to the respective housing mem-
bers, and annular ledge means forming the boundary of
said planar portions for restricting movement of the heat
exchange structure relative to said housing members in a
direction parallel to said faces.
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