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My invention relates to wall structure and
more particularly to enclosing jacket walls for
furnaces and boilers, and to enclosing wall struc-
ture for similar type of apparatus wherein vari-
ations in temperature of the apparatus affect the
temperature of the jacket wall and cause the
latter to make undesirable noises in expanding
or contracting.

One of the objects of my invention is to pro-
vide a wall structure for furnaces and like ap-
paratus which is of improved censtruction and
arrangement of parts.

A further object is to provide a wall structure
for furnaces and the like which is effectively
prevented from making undesirable noises upon
its expansion or contraction, such as may be
caused by changes in temperature thereof.

The invention consists in the novel construc-
tion and combination of parts, to be more fully
described hereinafter, and the novelty of: which
will- be particularly pointed out and distinctly
claimed.

In the accompanying drawing, to be taken as
a part of this specification, I have fully and
clearly illustrated a preferred embodiment of my
invention, in which drawing—

Fig. 1 is a perspective view of a gag-fired warm
air furnace in which my invention is embodied,
parts being broken away to disclose more clearly
the present invention;

Fig. 2 is an enlarged fragmentary plan sec-
tion taken on the line 2—2 of Fig. 1; and

Fig. 3 is an enlarged fragmentary verti-
cal section taken on the line 8—3 of Fig. 1
and showing a portion of my improved wall con-
struction in side elevation. ‘

Referring now in detail to the construction

_illustrated, the reference numeral 18 indicates,
in its entirety, a warm air furnace unit. The
unit 1@ comprises an interiorly -arranged furnace
proper i and an cuter enclosing jacket strue-
ture (2. In so far as this invention is con-
cerned, the furnace !i may be of any suitable
construction and may be fired in any desired
manner. Those skilled in this art will recognize
the furnace i} as being of the gas-fired type. I
have not shown the gas burner, the interior struc-
ture of the combustion chamber, the flue pas-
' sages, the radiator, etc., as these elements may
be of conventional construction and their detail
structure forms no part of the present invention.

The enclosing jacket 12 is shown as compris-
ing four upright side walls 14, I8, 16, and I1,
respectively, snd a top wall 8. The jacket walls
are generally rectangular in shape and are joined
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together in any suitable manner along their
longitudinal and transverse meeting edges to form
3 substantially rigid enclosure for the furnace i,
For example, the vertical meeting edges of the

side walls may be secured to each other by a

suitable seam or joint indicated at 12a in Fig. 2,
and the top wall 18 be provided with a depend-
ing peripheral flange [8a, which, when the top
wall is in place, fits around the top transverse
edge portions of the side walls to aid in holding
said walls in rigid rectangular relation.  One of
the walls, for example, the wall 14, is provided in
its lower part with an opening which: receives
the outer end of a duct 28, and the latter func-
tions to supply combustion supporting air to the
furnace li. The usual control and gas flow con-
nections for the furnace may extend through the
duct 28. o

The furnhace 1! is shown as being of the gravity
type. - The air to be heated enters the unit
through one or more louvered openings 22 formed
in the bottom of the jacket and contacts- the
heated outer surfaces of the furnace i1 therein.
As the air becomes heated, it rises and flows up-
ward and around the furnace surfaces and then
outwardly through a grilled supply opening 23
formed in the top wail §8. The furnace shown is
merely illustrative of a well known type. With
other furnaces of this type, return air duets from
the space to be heated may be connected to the
openings 22 and supply ducts leading to the
space to be heated may be connected to the sup-
ply opening £3, all in a manner well known to
those skiiled in this art.
_As is common in structures of this type, the
upright jacket side walls 14, 15,18, and 17T are
each provided with an inner liner wall-or radi-

“ation shield 25 which is spaced inwardly from

40 its respective jacket wall.

As each liner 25 is

‘spaced from its jacket wall, it serves to mini-
‘mize heat loss by radiation through the jacket

“and thereby assures a more efficient absorption
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of the furnace heat by the air flowing upwardly
oVer the exterior surfaces thereof. -
' "In so far as the broader aspects of the inven-

" tion are concerned, the inner liners 25 may be
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of any -desired cohstruction. In the drawing,
each of the inner liners 25 is shown as compris-
ing a pair of vertically arranged intermediate
wall sections 26 separated by an intermediate ver-
tical groove 21, and each of the wall sections 25
is ‘formed. at-its two. 'vertical outer edges ‘with
marginal vertical grooves 28. Each~lin_er-25 also

includes-a marginal vertical wall section 30 ar-
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ranged at the outer side of each marginal groove
28,

Each liner is shown as being formed advanta-
geously from one integral piece of sheet metal
and as being fixed to its respective jacket side
wall by spot-welding, indicated at 29. Each liner
is provided along the apices of its intermediate
and marginal grooves 27 and 28 with outwardly
extending bosses 31, suitably spaced from one
another. The spot-welding is indicated at 29
and is effected between these spaced bosses and
the jacket wall. The bosses 81 may be suitably
formed in each of the grooves 2T and 28 by press-
ing the metal outwardly in any well known man-
ner. The grooves 27 and 28 serve the double
purpose of spacing the intermediate and marginal
wall sections 26 and 239 from their respective
jacket wall and of fxing the wall sections to
their jacket wall. The intermediate groove 21
also serves as a means for spacing the inter-
mediate wall sections 26 from one another.

It will be appreciated that from a functional

- viewpoint, it is not essential that the wall sec-
-tions 26 be in one piece or that the marginal
‘wall sections 39 be a part of the wall sections 26.
Therefore, each of the marginal grooves 28 may
be considered as being formed by marginal at-
taching flanges 32 and 33 formed, respectively,
on the adjacent vertical edges of the wall sec-
tions 30 and 25, and joined together at their
outer meeting edges to form the grooves 28.
- Likewise, . the intermediate groove 21 may be
- considered. as being formed by intermediate
flanges 34 and 35 extending outwardly from
- the adjacent vertical outer edges of the two wall
- sections 26, and joined together at their outer
- edges to form the groove 21.
As the wall sections 26 and 30 are spaced from
" their respective jacket wall, they form radiation
.shields between the furnace and such jacket wall.
_ Obviously, any practical number of wall sections
.26 may be provided for each jacket wall, depend-
. ing upon their desired width and the width of the
- Jacket wall. 'The outer marginal edge 37 of each
‘marginal wall section 30 is not attached to its
Jacket wall, as it lies closely adjacent to a similar
_outer edge of the liner of the adjacent jacket
. wall and cooperates therewith to form a radia-
tion shield and vertical air space between the
- liner and jacket at each vertical corner of the
. jacket. If desired, the marginal wall sections 30
.may be omitted and the outer marginal edge of
each wall section 26 extended to points closely
"adjacent the vertical corners of the jacket.

It is noted that the front jacket wall 14 is also
provided with a second innér wall or radiation
“shield 25a, which is constructed like the wall 25
and is interposed between the wall 25 ang the

- wall 14, The wall 25a¢ is also provided with
grooves 2Ta and 28¢ which receive the grooves
~ 21 and 28, respectively. The spot-welding se-
_cures both grooves 21, 27a and 28, 28a to the
wall 14,

As is common in structures of the type dis-
closed, the jacket walls {4, 15,
formed of relatively light or thin gauge, sheet

“‘metal, for example, 22 gauge. Sheet metal of
‘this character is freely flexible and when rela-
“tively flat furnace jacket walls, such as those
~shown, are formed from such metal, the chang-
ing temperature of the walls due to variations
in furnace operation, causes the walls to expand
-and -contract in their respective planes; and, as
“each wall is joined to other walls at its outer
“edges and is held thereby, it will buckle or bow.

16, and IT are
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as it expands, to one side or the other of the
plane it normally occupies when cool. This un-
controlled buckling or bowing of a wall, in whole
or in part, is not sufficient to affect the appear-
ance of the jacket to the casual observer; but
it does have the undesirable result of making ob-
jectionable noises, such as a snapping or popping
sound as the bows or buckles are formed, or as
they become flattened or straightened, or as the
wall snaps from one side to the other of its nor-
mal plane. This action is somewhat like that
produced by pressing the bottom of an oil can.
This undesirable characteristic in furnace jacket
walls is therefore sometimes referred to as the
“oil can” effect.

In accordance with the present invention, this
objectionable characteristic of prior furnace jack-
et walls is effectively overcome in a simple and
inexpensive way. Each jacket wall in which the
“oil can” effect might be produced when installed
and operated, is given an initial outward bow of
relatively small magnitude, and the wall is con-
tinually held in this pre-bowed shape by a tying
means which extends laterally across the bowed
wall and is fixed at its opposite ends with respect
to spaced portions of the pre-bowed wall. While
variations in the amount of pre-bowing of the
wall may be had without departing froin the
bresent invention, I prefer that the magnitude
of the pre-bowing be just enough to prevent the
wall from flattening or straightening out when
the wall is at the lowest temperature it will have
when in service. One typical example falling
within this definition of preferred magnitude of
bow, is a 22 gauge sheet metal furnace Jjacket
wall 28 inches in overall width, wherein the
center of the bow is spaced from the plane which
the wall would occupy if flat, a distance of one
fourth of an inch when the wall is at room tem-
perature. With a structure of this type, an in-
crease in temperature of the wall above this low
point will only result in increasing the magni-
tude of the initial bow. The “o0il can” effect can
be overcome if the wall is initially bowed inward
as well as when it is bowed outward. However,
I prefer the outward bow because it results in
a jacket which is neater in appearance and also
because it is provided by a more simple and in-
expensive construction.

The drawing shows a construction wherein each
of the upright side walls {4, 15, 16, and 17 is pre-
bowed in the manner just explained, and where-~
in each wall is held in its pre-bowed position by
one or more tie members 49 extending horizon-
tally across the inner sides of the walls and said
members being suitably fixed at the ends thereof
and at intermediate points by spot-welding, as
indicated at 41, to the wall sections 26, and the
latter, as previously described, are fixed by spot~
welding of the flanges 22, 33, 34, and 385 to their
respective jacket side walls. Thus, each of the
tie members is fixed at its opposite ends with re-
spect to the pre-bowed wall. While the number
of tie-members 49 used on each wall may be varied
to suit particular conditions, I have found that
two such tie members on the jacket wall construc-
tion shown, is sufficient. The tie members may
be formed from -any material suitable for the pur-
pose explained. By way of example, the tie mem-
bers 40 are formed from band iron, {6 gauge, and
one inch wide. Tie members formed of ma-
terial of this type perform the additional function
of stiffening the jacket well.

In Fig. 2, I have shown in enlarged plan section
the wall {5 and the way in ‘which it is held in its
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pre-bowed shape. In order that the invention
might be more clearly understood, I have shown
the wall 15 as bowed to a greater extent than
would normally be preferred. The plane whieh
the wall would normally occupy were it not bowed,
is indicated by the dot-and-dash line A. This
plane passes through the spaced points X and Y
located on the wall 15. The liner 25 does not in-
terfere with the bowing of the wall 15, because
the two wall sections 26 are separated by the
groove 21. The bowing of the wall 25 will result
in the flanges 34 and 35 being disposed at a
smaller angle than the flanges 32 and 33 of the
grooves 28.

Tt is to be understood that while I have shown
in Fig. 2 the wall 15 as being bowed away from
the plane it would normally occupy, which is
indicated by the line A, and while this line passes
through the points X and Y located, respectively,
adjacent the outer edges of the bow, and while
the tie members are shown as being fixed with
respect to the wall adjacent points ¥ and Y, my
invention is not to be so limited in all of its as-
pects; for, in so far as the broader aspects of this
invention are concerned, the wall may be bowed
away from any plane extending in the same gen-
eral direction as the wall and passing through
spaced points on the wall which are not at the
outer edges of the bow, and the ends of the tie
member may be fixed with respect fo the wall at
regions adjacent the last-mentioned points.

TFurthermore, while I have shown the inven-
tion as being embodied in a jacket wall for a
warm air furnace; it is not limited to such use;
for, it might equally as well be applied to a wall
for a boiler, or for an air conditioning unit, or
for any other apparatus of this type which
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changes in temperature and would likely have - -

the above-defined “oil can” effect.

What I claim and desire to secure by Letters
Patent of the United States is:

1. In furnaces and like apparatus wherein the
enclosing wall structure thereof expands and con-
tracts when in service due fto changes in tem-
perature thereof, a continuous wall forming a
part of said enclosing wall structure and being
formed of thin and freely flexible sheet metal and
being joined along two opposite sides thereof to
other parts of said apparatus; said wall being
flexed to form an initial bow therein which is of
definite but small magnitude at a minimum tem-
perature below which the furnace is not normally
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subjected; said bowed wall being arranged with its
concave surface facing inward and with the gen-
eral direction of curvature being across said wall
between said two opposite sides; liner wall means
disposed across the inner concave surface of said
bowed wall and comprising a plurality of wall
sections arranged in side-by-side relation, and
each wall section being spaced from said bowed
wall and having a pair of opposite side edges dis-
posed approximately parallel to said two opposite
sides of said bowed wall angd to similar side edges
of other wall sections, the adjacent side edges of
adjacent sections being spaced from one another;
said liner wall means also including flange means
providing a fixed connection between each of said
adjacent side edges and said bowed wall, there
peing at least two such flange means and they
being located, respectively, at opposite sides of the
highest point of curvature of said bowed wall;
and a tie member extending lengthwise across
the inner side of said liner wall and between
said two opposite sides of said bowed wall and
being fixed at its ends to adjacent wall sections
at opbosite sides of said two flange means.

2. In wall structure for furnaces and like ap-

_paratus subjected to temperature changes when in

service, an outer enclosing wall formed of thin
and freely flexible sheet metal and being joined
along two opposite sides thereof to other parts of
the furnace; said outer wall being flexed to form
an initial outward bow therein which is of definite
but small magnitude at a minimum temperature
pelow which the wall does not normally go; the
general direction of curvature of the initial bow
being across said outer wall between said two
opposite sides; an inner liner wall secured to the
inner surface.of said outer wall and compris-
ing intermediate and marginal attaching flanges
fixed to said bowed wall and arranged approxi-
mately parallel to one another and to said two
outer sides of said bowed wall, and said attach-
ing flanges being separated from one another by
wall sections forming, respectively, a part of said
liner wall and being spaced from said bowed wall
by said flanges, there being at least two marginal
flanges and they being located, respectively, ad-
jacent said two outer sides of said bowed wall; a
metal strap extending lengthwise across said wall
sections and said attaching flanges and being
fixed to said wall sections at the opposite sides
of said attaching flanges.
BERNARD GOERG.




