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This invention relates to furnace construction and, in 
particular, to a mounting arrangement for a heat ex 
changer within the casing of a domestic heating furnace. 
Infurnaces, as presently constructed, the differential 

expansion between the heat exchanger which, during the 
operation of the furnace, becomes very hot and the cas 
ing, which during the operation of the furnace, may re 
main relatively cool, has been unsuccessfully accom 
modated. The relative expansion and contraction im 
pose serious stresses upon both the heat exchanger and 
upon the casing with the result that bending, Warping 
and other deformation of the structure may result. 
Even in the absence of such permanent damage the rela 
tive expansion and contraction causes loud cracking 
and straining noises in the furnace which, of course, are 
undesirable to the householder in whose home the fur 
inace is installed. 

It is an object of the present invention to provide Sup 
port structure for a heat exchanger within a furnace cas 
ing which will permit relative expansion and contraction 
of the heat exchanger and the casing to take place with 
out imposing such stresses upon either member and, ac 
cordingly, which will eliminate the undesirable damage 
and noise which is commonly caused by furnaces con 
structed in accordance with conventional practice. 
The invention is described by way of example in the 

following specification and illustrated in the accompany 
ing drawings which show a preferred embodiment of the 
invention and in which like reference numerals refer to 
like parts in the various views and in which: 
FIGURE 1 is a side elevation of a furnace with parts 

of the casing cut away to show the internal construction; 
FIGURE 2 is an enlarged cutaway perspective view 

of a portion of FIGURE 1; and 
FIGURE 3 is a still further enlarged view of the sub 

ject matter of FIGURE 2 with several of the parts in 
exploded position. 

Referring now to FIGURE 1, it will be seen that the 
furnace generally comprises an outer casing 0 which may 
conveniently be of sheet metal and which is internally pro 
vided with strengthening spars and braces as may be 
found expedient for the particular design of the furnace 
in association with which it is used. The spars and braces 
of the casing form no part of the present invention and 
will therefore not be described except where they are di 
rectly connected to portions of the structure with which 
the invention is concerned. 

Extending across the casing in a horizontal direction 
is a first partition 11 which is conveniently supported and 
secured in place by conventional means. Below this par 
tition there is provided a blower 2 driven by an elec 
tric motor 13 the purpose of which is to pass air to be 
heated over the external surface of a heat exchanger 4. 
The air to be heated enters the lower portion of the cas 
ing through an entry port which is not shown but which 
is constructed and located in accordance with conven 
tional practice. The air to be heated passes upwardly 
over the surfaces of the heat exchanger 14 and is dis 
charged into the distribution ducts of the heating system 
through the outlet port 5 let in the top wall of the casing 

. 
The heat exchanger 14 is mounted in the casing 10 

by means of a first support A which includes a down 
wardly extending flange 16 on the lower forward edge of 
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the heat exchanger which is boited to a vertical partition 
wall 7 which is a part of the casing 0, by means of 
bolts 18. Washers 6a lie between the flange 6 and 
the wall 7 about the bolts 8. Thus, at the location of 
the first support A, the heat exchanger 14 is rigidly se 
cured to the casing 19 and the relative positions of the 
heat exchanger 14 and the casing 6 remain unchanged 
at this point. 
A second support B for the heat exchanger 4 is pro 

vided by means of the member 9 which extends up 
wardly from the partition 15 and constitutes a rest upon 
which the rearward lower edge of the heat exchanger 
14 may bear due to gravity. No other mechanical con 
nection between the heat exchanger 4 and the member 
19 need be provided since, as the heat exchanger ex 
pands it will move rearwardly relative to the support A 
and the lower surface of the heat exchanger 14 may there 
fore slide upon the rest 9 and so accommodate expan 
sion of the heat exchanger in this direction. 

If necessary, or if desirable, the support B may be dis 
pensed with and the strength of the support A must, ac 
cordingly, be increased so as to Support the heat ex 
changer in position without the necessity of providing an 
additional support B. Alternatively, the nature or char 
acter of the support A may be altered and its position 
may be changed so that the lower end of the heat ex 
changer 4 may be supported in a manner other than that 
shown in FiGURE 1. The particular nature and char 
acter of the lower supports of the heat exchanger are rela 
tively unimportant in detail, it merely being essential, for 
the operativeness of the present invention that the lower 
end of the heat exchanger is provided with a support 
which will bear the weight of the heat exchanger and 
which will provide means whereby the horizontal compo 
nent of the expansion of the heat exchanger may be 
adequately accommodated without imparting undue 
stresses to structure associated with the casing. 

In the embodiment shown in FIGURE 1 there is pro 
vided, in addition to the first support A and the second 
support B, a third support, indicated generally by the 
reference character C. This third support is illustrated 
in greater detail in FIGURES 2 and 3, and reference 
will now be made specifically to these figures for a de 
scription of this portion of the supporting structure. 

Referring first to FIGURE 2, it will be seen that the 
upper end of the heat exchanger is provided, in the em 
bodiment illustrated, with three openings bearing ref 
erence characters 2, 22 and 23. It is through these 
openings that the products of combustion may be ex 
tracted from the interior of the heat exchanger where 
the fuel is burned by means of the burner 24 which, 
as shown in FIGURE I, extends into the interior of the 
heat exchanger. The burner, in the embodiment illus 
trated, is intended to burn either natural or other com 
bustible gas but, of course, other types of burners may 
be substituted for the one shown. 
The openings 21, 22 and 23 in the heat exchanger 

(as seen in FIGURE 3) are surrounded by a flange 25 
which is secured to the heat exchanger and which pre 
sents a surface 26 lying in a vertical plane. The flange 
surrounds and defines the flue openings in the heat ex 
changer and is provided, at spaced points about its pe 
riphery, with a plurality of openings 27 for a purpose 
which will be subsequently described. 
The wall 17 extends upwardly in the casing from the 

first Support A in front of the heat exchanger 14, as 
seen in FIGURES 1, 2 and 3. The upper end of the 
partition 17 is provided with a flue opening 28 through 
which the products of combustion emerging from the 
openings 2, 22 and 23 and the heat exchanger may be 
extracted. As can be seen in FIGURE 1, the opening 
28 leads into a flue chamber 29 which, in turn, is pro 
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vided with a flue collar 3C by means of which the furnace 
may be connected to a chimney so that the products of 
combustion may be directed outside the building into the 
atmosphere. 

Secured to the fange 25 which surrounds and defines 
the flue opening in the heat exchanger there is provided 
a plate, indicated generally by the reference character 
3i, which is rectangular in shape and which is composed 
of a first gasket 32, a metal plate 33, and a second gasket 
34. The first gasket 32 lies between the flange 25 and 
the plate 33 and the second gasket 34 lies on that side 
of the plate 33 remote from the fiange 25. The corn 
posite plate 3, therefore, is secured to the flange 23 by 
means of bolts, rivets, screws or other suitable means 
which pass through the openings 27 in the flange and 
also through openings 35 in the composite plate which 
register with openings 27. 
The flue opening 28 in the casing wall 17 is provided 

With Vertical channel means along its vertical edges de 
fined firstly by flanges 36 which lie parallel to the wall 
17 although displaced therefrom, and second flanges 37 
which are carried by brackets secured to the wall 17. 
The channels 33 thereby defined on each side of the 
opening 28 in the casing waii. 7 receive the vertical 
edges 39 of the plate 3 and permit sliding vertical move 
ment of the plate 3 relative to the casing wall 7. It 
Will be seen, accordingly, that the third support C for 
the heat eXchanger 4 permits vertical sliding movement 
upwardly and downwardly relative to the casing of the 
upper end of the heat exchanger which, of course, will 
experience this movement due to the expansion and con 
traction of the heat exchanger during the heating cycle 
of the furnace. 
The lower horizontal surface 40 of the plate 31 lies 

in overlapping relationship to the upwardly-extending 
flange 41a of the lower horizontal edge of the channel 
generally designated 41 of the opening 28 in the wall 
i.7. In the embodiment illustrated in F1GURE 3, the 
lower horizontal edge of the opening 28 in the wall 7 
is provided with the channel 41 similar to the channel 
38 formed in the vertical edges but it is not essential 
that it be so provided. It is merely essential that the 
lower edge flange 41a of the opening 28 in the wall 7 
lie in overlapping relationship with the lower edge 49 
of the plate 3; and that the overlapping between these 
two members be of such an extent that it is greater than 
the maximum displacement of the piates in a vertical di 
rection due to expansion and contraction in the heat ex 
changer. Cooperating with the inner, upwardly-extend 
ing flange 41a and defining channel 4 is a flange 4:b 
(see FIG. 3) which is provided as part of bracket 42c 
in the same fashion as flange 37 is provided as part of 
bracket 37a. 

Returning now to FIGURE 2, it will be seen that the 
top Wall 42 of the casing it is provided, at the point 
Where it defines the upper edge of the opening 28 in 
the Wall 17, with a downwardly extending fiange 43 which, 
as shown in FIGURE 2, lies in overlapping relationship 
with the upper edge 44 of the plate 3i. Here again, 
the extent of overlap must necessarily be greater than 
the maximum displacement of the plate 31 due to ex 
pansion and contraction of the heat exchanger and, in 
the 'cold’ position of the heat exchanger there must 
necessarily be provided a clearance or gap between the 
upper edge 44 of the plate 3A and the top wall 42 of 
the casing 10 so as to accommodate the upward move 
ment of the plate 35 due to expansion of the heat ex 
changer 4 when it becomes hot. 

Having now described the invention in detail, it is 
believed that the operation of the device will be clear. 
When the furnace is in the “cold' condition and the 

heat eXchanger 24 is at its Smallest dimension, the plate 
3i will occupy the lowest position within the opening 28. 
As the burner 24 is ignited and the heat exchanger be 
comes hot, it will begin to expand. Rearward expansion 
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4. 
of the heat exchanger relative to the burner 24 will be ac 
commodated, as previously described, by the movement of 
the heat exchanger 34 over the upper surface of the menu 
ber 19 which constitutes the second support B. Upward 
expansion of the heat exchanger 4 will be accommodated 
by the sliding of the plate 35 within the channels 38 and 
he relative sliding movement of the lower edge 43 of the 
plate 3 on the surface of the lower edge flange 4ia of 
the opening 28 in the wall 7. The upper edge 44 of the 
plate 31 will slide relative to the flange 43 in the top Sur 
face 42 of the casing 9. By this means the expansion and 
contraction of the heat exchanger 4 is not transmitted to 
the casing 13 and, accordingly, no stress is imposed upon 
either the casing or the heat exchanger with the result 
that none of the undesirable conditions of the prior art are 
experienced in this construction. 

In the Sub-joined claims the invention is defined with 
reference to a flue opening in the heat exchanger and in 
the casing. The flue opening in the casing to which refer 
ence is made in the claims is intended to be construed as 
the opening 28 in the wall 7 of the casing despite the 
fact that the casing E8, in the embodiment illustrated in 
FCURES 1 and 2, extends beyond the wall 57 and is 
provided with a front wall, as shown in FGURE 2, by 
the reference character Gia. Chamber 29, as shown in 
FIGURES 1 and 2, is a draft diverter which is used solely 
to control the draft which would effect combustion and is, 
also, designed in such a way as to prevent the spillage of 
products of combustion into the room. In addition, it 
provides a stationary collar 30 to which the flue pipe may 
be secured so that the expansion and contraction of the 
heat exchanger will not cause flexing and movement of 
the flue which might otherwise be directly connected to 
the opening 45 in the plate 31 which opening is, of course, 
in registry with 2, 22, 23 in the heat exchanger 4. 

Having described the invention in specific detail with 
reference to a preferred embodiment, it is to be pointed 
out that this description is to be read in an illustrative 
sense and that minor modifications are contemplated in 
the specific structure disclosed without departing from 
the spirit of the invention as defined in the sub-joined 
claims. 

I claim: 
1. In a furnace construction, including a casing, a heat 

exchanger in the casing, means to pass air to be heated 
over the heat exchanger through the casing, a burner for 
burning fuel in the heat exchanger, said heat eXchanger 
and the adjacent vertical wall of the casing forming a 
flue opening in the heat exchanger and in the casing 
through which the products of combustion may be ex 
tracted, mounting means for the heat exchanger to avoid 
stresses in the heat exchanger and in the casing due to 
expansion and contraction of the heat exchanger relative 
to the casing comprising a lower support carried by the 
casing and rigidly fixing a point on the heat exchanger to 
the casing and supporting the weight of the heat exchanger 
and an upper support adjacent an upper edge of the heat 
exchanger comprising a flange lying in a vertical plane 
and Surrounding and defining the flue opening in the heat 
exchanger, a rectanguiar plate secured to the flange, the 
plate having an aperture registering with the flue opening 
in the casing, and vertical and horizontal channel means 
respectively carried by the vertical and horizontal edge 
portions of the flue opening in the casing to hold the 
vertical and horizontal edges of the plate in sliding, seal 
ing relation against the corresponding vertical and hori 
Zontal edge portions of the flue opening in the casing so 
that the plate may move vertically upwardly and down 
Wardiy due to expansion and contraction of the heat ex 
changer relative to the casing without imposing stresses 
upon either the heat exchanger or the casing. 

2. In a furnace construction as claimed in claim 1, 
mounting means for the heat exchanger to avoid stresses 
in the heat exchanger and the casing due to expansion and 
contraction of the heat exchanger wherein the lower sup 
port carried by the casing rigidly fixing a point-on the 
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heat exchanger to the casing comprises a first support 
carried by the casing and securing the heat exchanger to 
the casing along one lower edge, and a second support 
carried by the casing and providing a rest upon which the 
opposite iower edge of the heat exchanger may bear due 
to gravity. 

3. in a furiace construction including a casing, a heat 
exchanger in the casing, means to pass air to be heated 
over the heat exchanger through the casing, a burner for 
burning fuel in the heat exchainger, said heat exchanger 
and the adjacent vertical waii of the casing form 
ing a fue opening in the heat exchanger and in the 
casing through which the products of combustion may 
be extracted, mounting neans for the heat exchanger to 
avoid stresses in the heat exchanger and in the casing due 
to expansion and contraction of the heat excharger corn 
prising a first support carried by the casing and rigidly 
fixing the heat exchaiger to the casing along one lower 
edge of the heat exchanger, a second support carried by 
the casing and providing a rest upon which the opposite 
lower edge of the heat exchanger may bear due to gravity 
and a third support for the heat exchanger adjacent an 
upper edge of the heat exchanger comprising a flange 
lying in a vertical plane and surrounding and defining the 
flue opening in the heat exchanger, a rectangular plate 
secured to the flange in parallel relationship thereto, the 
plate having an aperture in registry with the flue opening 
in the heat exchanger and vertical and horizontal channel 
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rineans respectively carried by the vertical and horizontal 
edge portions Cf the flue opening in the casing to receive 
the vertical and horizontal edges of the plate in sliding, 
Sealing relation against the corresponding vertical and 
horizontal edge portions of the flue opening in the casing, 
the horizontal channel means of the horizontal edge por 
tions of the file opening in the casing overlapping the 
late surfaces adjacent the horizontal edges thereof by an 

annouilt greater than the maximum displacement of the 
plate due to expansion and contraction of the heat ex 
changer whereby the plate may move vertically upwardly 
and downwardly due to expansion and contraction relative 
to the casing without imposing stresses upon either the 
casing or the heat eXchanger. 

4. In a furnace construction as claimed in claim 3, 
mounting means for the heat exchanger wherein the third 
Support for the heat exchanger is associated with that 
upper edge of the heat exchanger which lies above the 
lower edge secured to the casing by the first support. 
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