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1. 
This invention relates to heat exchange ap 

paratus and, more particularly, to heat ex 
changers employing tubes which are provided 
with transverse fins. Or gills Secured to and pro 
jecting from their outer Surfaces to enlarge their 
heat transfer capacity. The general purpose of 
the invention is to improve the construction of 
heat exchangers of this type. 
In this type of heat exchange apparatus, 

whether of the shell and tube type or the open 
type where the finned tubes are exposed, it is 
frequently desirable to use finned tubes of con 
siderable length. It is necessary to provide sup 
port for the finned tubes at One or more inter 
vals intermediate their ends in order to avoid 
vibration effects and Sagging due to the weight 
of the fins, which is large in proportion to the 
weight of the tubes alone. This invention has 
to do eSpecially with improving the construction 
of devices for such intermediate support of the 
finned tubes. The presence of the fins renders 
it difficult to engage the Surface of the tube for 
the purpose of supporting it, and a number of 
different ways of accomplishing this Support 
have been proposed heretofore, but they are all 
objectionable for one reason or another. 
A form of intermediate support which has been 

used to some extent involves omitting the fins 
at Such points along the length of the tube as it 
is desirable to provide support, and arranging 
Some form of device to engage the tube where 
the fins are omitted. Such a means of support 
is undesirable both because the required form of 
tube engaging device increased the weight of the 
apparatus considerably and because it is neces 
Sary, during application of the fins to the tubes, 
to interrupt the finning operation in order to 
leave the tube bare for a short distance wherever 
the points of Support are required. One of the 
objects of the present invention is to provide a 
construction of intermediate support for finned 
tubing, which does not require that fins be omit 
ted in order to support the tube. 

Heretofore the placement of the intermediate 
Supports on the tubes has involved considerable 
cost since it required the welding of support 
parts to the surface of the tube at the points 
where the fins were omitted. Another object of 
the invention, accordingly, is to provide a con 
struction of tube support which can be readily 
placed in position on the tubes during the man 
ufacture of the heat exchanger, eliminating the 
necessity of using highly skilled labor for this 
purpose and reducing the cost of assembling the 
exchanger. 
Another object of the invention is to provide 
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a construction of the intermediate support itself 
for the finned tube units which is light in Weight 
and which can be easily and cheaply manufac 
tured. 
Another object of the invention is to provide 

an intermediate support for finned tubes which 
in turn is capable of being supported on the 
frame work of the heat exchange apparatus in 
a simple and inexpensive manner. 
Another object of the invention is to provide 

an intermediate support for heat exchanger 
finned tube units which affords ample support 
for all of the tube units of the apparatus and 
in such a way that if desired the apparatus can 
be installed in upright edgewise position as well 
as in horizontal position. 
A further object of the invention is to provide 

for the intermediate Support of heat exchanger 
finned tube units in Such a way that the indi 
vidual tube units can be replaced with greater 
facility than heretofore. 

In finned tube heat exchange apparatus as 
heretofore constructed each horizontal row of 
tubes was provided with a cross-bar Secured at 
its ends to the frame of the apparatus to trans 
fer the weight of the tubes to the frame. It was 
necessary to provide one of these cross-bars be 
tween each two rows of tubes and the weight 
necessitated the use of a bar of considerable 
thickness, for example about 4''. Accordingly, 
the presence of these bars increased one of the 
dimensions of the heat exchange apparatus to 
a Substantial extent. A still further object of 
the invention is to provide a construction of in 
termediate support for the finned tubes of the 
exchanger which eliminates the necessity of the 
cross bars referred to and enables tube pitch of 
the exchanger, that is the distance between 
centers of the tubes, to be substantially reduced. 
The invention will be understood from a con 

sideration of the accompanying drawings which 
illustrate, by way of example, a finned tube heat 
eXchanger in which the heat exchange takes 
place between a liquid passing through the tubes 
and a fluid, such as air, passing over the finned 
Surfaces of the tubes. Referring now to these 
drawings; 

Fig. 1 is a view of the exchange apparatus in 
longitudinal vertical section taken on line - 
of Fig. 2; 

Fig. 2 is a view in transverse vertical section 
taken on line 2-2 of Fig. 1; 

Fig. 3 is a projectional view of the inter 
mediate Supporting device of the invention show 
ing the manner of its application to an indi 

65 vidual tube unit; 
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3. 
iig. 4. is a fragmentary transverse Section 

Siinilar to Fig. 2 Showing a modification. 
Referring now to these drawings the heat eX 

change apparatus comprising two hollow headers 
and 2 arranged at the opposite ends of the 

apparatus and connected to one another along 
the sides of the apparatus by means of two 
channel bars 3 and 4. The vertical dimension 
of headers and 2 throughout the space between 
the side channels 3 and is considerably greater 
than the vertical dimension of these channels 
(Fig. 2) and the ends of headers and 2 are 
reduced in vertical dimension and formed to 
the shape of the inside surfaces of channel bars 
3 and is and are welded to these channels 
throughout their contacting surfaces, the 
headers and side channels thereby constituting 
a rigid frame structure for the apparatuS. 
The heat exchanger tube units 5 are mounted 

at their ends in the inner walls of headers 
and 2 in any Suitable manner. 
ends of these tubes may be expanded in the 
holes provided in these surfaces and for this 
reason plug members 6 are screwed into holes in 
the outer walls of headers and 2 which are 
arranged in registry with the holes for the tubes 
5. When it is necessary to replace a tube unit 
5, the plug members 6 opposite the ends of this 
tube are removed for the admission of the ap 
propriate tools for the removal and insertion of : 
a new tube. 
One of the heat exchange fluids, usually a 

liquid, is passed through the interiors of the 
tubeuaits 5 and for this purpose flange con 
nections. and 8 are arranged on the headers g; 
2 and f, respectively. The liquid may enter 
header 2 through flange connection 7. After 
passing through the several tube units 5 it is 
collected within header i and takes its exit through flange-connection-8. 
The air or other heat exchange fluid is to be ?? 

passed over the exterior surface of tubes 5 and 
for this purpose may enter the bottom of the 
apparatus through a conduit -9. The Walls of 
this conduit are bolted at 8 to flanges on 
the lower sides of side channels. 3 and , re 
spectively. These flanges may be formed by 
welding rectangular bars or strips to the edges 
of the channel members as shown more particu 
larly in Fig. 2. 
The fluid may leave the top of the exchanger 50 

through a second conduit 42 which is similarly 
secured to a second pair of flange members 3 
placed along the top sides of channel bars 3 
and 4. 
The heat exchanger tube units 5 each con- 5, 

prise an elongated metal tube of steel, copper, 
or other suitable material on the Outside Sur 
face of which are heat radiating fins . .ihese 
fins may be mounted on the tube in any suitable 
manner but they are usually formed by edge 
wise coiling a strip of metal, such as copper or 
soft steel, the base of the fin strip being at the 
same time embedded in, or otherwise fixed in 
intimate heat exchange relation to the surface 
of the tube. Such helically wound fins are neces 
sarily of comparatively thin gauge metal and 
consequently may be easily damaged in handling. 
In accordance with the present invention in 

order to support these tube units 5 intermediate 
their ends, to prevent undesirable vibration and 
support the weight of the tubes and fins, each of 
the tube units 5 has applied to it at the vertical 
plane of support, a hollow box-like Structure 
consisting of upper and lower complementary 
sections 45, these two sections preferably being 

identical. 

5 

For example, the - 

4. 
These box sections 5 are made of 

sheet metal, Such as Sheet Steel, of Suitable and 
comparatively light gauge. The end Walls S of 
these box sections are parallel with one another 
and have semicircular recesses fl So that the 
box sections can be applied to the tube units, one 
above and one below each tube, with the end 
walls 6 entering between pairs of adjacent fins 

is and the recesses fitting around the surface 
of tube S. The box Sections are constructed so 
that when they have been applied to the tube 
unit the upper edge 8 of the lower box section 
5 engages the lower edge 9 of the upper box 

section 5. Preferably, also, the Semicircular re 
cesses : Cf both the lower and upper box Sec 
tions contact the Surface of tube 5. 
The other two Walls of the box are preferably 

flared outward slightly as shown in Fig. 3 so 
that when the boxes are assembled On the tubes, 
as will now be described, these walls can be 
pressed inwardly to varying degrees to take up 
irregularities in the dimensions and also to pro 
wide a Snug frictional contact. With the Wais of 
adjacent boxes. 

In assembling the heat exchanger, these box 
sections 5 are applied to each tube as just de 
scribed and are held in place by the frictional en 
gagement of the end Walls 6 with the fins 4. 
When the tube units 5 have all been assembled 
in the exchanger the hollow box-like Supports 
i.5, 5 will be arranged in horizontal rows in con 
tact with one another as shown in Fig. 2. Since 
the tubes are arranged in staggered relation the 
box-like Supports will also be arranged in stag 
gered relation. The box-like supports 15, 15 
Will ke thus. Stacked one upon another as ShoWin 
in Fig.2 from which it appears that the vertical 
separation between the edges of the fins of ad 
jacent rows need not be greater than twice the 
thickness of the sheet material from which box 
like supports is, 5 are made. This is for the 
reaSO) that When "each pair of box sections 5 
is applied to each tube 5 the inner Surfaces of 
the top and bottom walls of the box contact the 
edges of the fins. 

Because of the fact that the box-like supports 
if 5, 5 nest firmly against 'one another throughout 
the entire tube bundle, adequate support for the 
bundle as a whole is provided by Supporting the 
oWerrinostroW of boxes is, 5-aad the Uppermost 
row of these boxes, and in addition by providing 
meains for preventing displacement of the end 
box member of each row. For this purpose an 
angle bar 2 is arranged along the botton row of 
bOX Supports 5, 5 and a similar angle bar 2 
in contact with the upper surface of the top row 
of these boxes. In other Words, each of these 
angle bars 2 and 2 extends crosswise of the 
-exchanger between the flanges of the side chan 
nel baits 3 and 4. To attach angle bar 20 to 
fiaiges if the angie bar has welded to it at each 
ead a short metal plate 22. Plates 22 are then 
bolted to flanges i by means of two bolts "23. 
In like manner, plates 24 are welded to the op 
posite ends of the upper angle bar 2 and are 
secured by boits 25 to the upper flanges 3. 
The horizontal shifting of the several rows of 

boxes 5, 5 is prevented as follows. A small 
steel plate 26 is placed at each end of the lower 
most row. These plates are welded to the upper 
surface of angle bar 20. They are shown in full 
ines in Fig.2 and in dotted lines in Fig.1. Two 
similar. piates 26 are provided for the upper 
most roW of box nembers , 5 and are Welded 
to the bottom of angle bar 2 . For the two in 
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side rows of box members small blocks 27 and 28 
are welded to the interior surfaces of channel 
members 3 and 4, respectively. In order to pre 
vent the passage of heat exchange fluid (air) 
around the sides of the tube bundle, air stop 
strips 29 are welded to the interior surfaces of 
these side channels 3 and 4 throughout their 
length. . - 

Fig. 1 shows tube units 5 of the tube bundle 
as being supported at only a single vertical plane 
or region, that is, a single point intermediate 
the headers and 2. The lengths of the tube 
units 5, that is to say, the distance between their 
headers, is, however, indeterminate and depends 
upon the particular installation. It will be un 
derstood, therefore, that the tube units may be 
supported at a plurality of points throughout 
their length, the spacing between these Support 
points depending upon the conditions attending 
each installation, such as length and weight of 
tube units, including the fins, tendency for the 
tubes to vibrate, etc. 

Referring now to the modification shown in 
Fig. 4, the purpose of this modification is to re 
duce still further the tube pitch, that is, the cen 
ter to center distance between tubes. In the ap 
paratus of Figs. 1 and 2, the tops of the fins in 
one row lie in a horizontal plane below the bot 
toms of the fins in the next row above. In the 
apparatus of Fig. 4 the tops of the fins in one row 
lie in a horizontal plane which is above the bot 
toms of the fins in the next higher row. This 
makes for a more compact arrangement of the 
heat exchanger and to support the tubes the 
box-like supports 30, 30 are hexagonal in end 
view, that is to say the end Walls of these box 
like supports are hexagonal instead of Square as 
in the case of the box-like supports 5, 5. Sup 
ports 30, 30 are made in upper and lower comple 
mentary sections 30 which correspond in all re 
spects to the box-like sections 5 except for the 
difference in geometrical shape of their end walls. 
They are applied to the tube units 5a in precisely 
the same manner. It will be understood that 
tube units 5a are provided with helical fins sin 
ilar in all respects to the fins 4 of the tube 
units 5. It will also be understood that angle 
bars 20 and 2 can be used along the bottom and 
top rows of the heat exchanger bundle, and that 
devices similar to the small plates 26 and blocks 
27 and 28 can be used to prevent shifting of the 
box-like supports 30, 30 in each row. 
By the present invention there has been pro 

vided a construction for supporting individual 
finned tubes intermediate their ends in a most 
simple and practical manner. Either of the box 
like hollow structures 5, 5 or 30, 30 consists 
merely of sheet metal. Both types may be 
manufactured in half sections which are iden 
tical the one half with the other. Both may be 
cheaply made by the press work method of manu 
facture. The use of this type of Support fa 
cilitates not only the assembly of the heat ex 
changer tube bundle as a whole, but also the 
manufacture of the helically finned tubing inas 
much as the tubing can be finned throughout its 
length without interruption. This makes for 
greater standardization. While these are among 
the numerous advantages of this invention an 
extremely important advantage is in reducing 
the spacing of pitch of the heat exchanger tubes 
so as to enable an exchanger of a given heat 
transfer capacity to occupy a Smaller Space. 
The invention has been illustrated in connec 

tion with only a single type of heat exchanger. 
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6 
It will be understood that changes in the con 
struction and arrangement of the hollow box-like 
supports may be made to suit other types of heat 
exchangers without departing from the spirit of 
this invention, and that the scope of the inven 
tion is set forth in the appended claims. 

I claim: : : : : : 
1. In a heat exchanger comprising a bundle 

of tubes having external transverse fins, and 
headers for receiving the opposite ends of Said 
tubes, means for supporting the individual finned 
tubes of Said bundle intermediate Said headers 
comprising a stack of boxes, each of said boxes 
having its end walls perforated and having one 
of said finned tubes extending therethrough, the 
end walls of each box projecting between the 
fins to engage and support one of said tubes at 
two spaced points, and supports for confining 
the four sides of said stack. 

2. In a heat exchanger comprising a bundle 
of tubes having external transverse fins, and 
headers for receiving the opposite ends of said 
tubes, means for supporting the individual finned 
tubes of Said bundle intermediate Said headers 
comprising a stack of boxes of uniform size, each 
having its height and width dimensions approxi 
mately corresponding to the diameter of said 
fins, and each of said boxes having its end walls 
perforated and having one of said finned tubes 
extending therethrough, the end walls of each 
box projecting between the fins to engage and 
Support One of said tubes at two spaced points, 
and SupportS for confining the four sides of said 
Stack. 

3. In a heat exchanger comprising a rectangul 
lar bundle of tubes having external transverse 
fins, and headers and side members joined to 
gether to form a frame therefor, means for sup 
porting the individual finned tubes of said bun 
dle intermediate said headers comprising a stack 
of boxes of uniform size, each having its height 
and width dimensions approximately correspond 
ing to the diameter of said fins, and each of said 
boxes having its end walls perforated and hav 
ing one of said finned tubes extending there 
through, the end walls of each box projecting be 
tween the fins to engage and support one of said 
tubes at two spaced points, cross-bars secured 
to Said side members and disposed in engagement 
with two opposite sides of said stack, and pro 
jecting lugs secured to said side members and 
engaging the remaining sides of said stack. 

4. In a heat exchanger comprising a bundle of 
tubes having external transverse fins, and head 
ers for receiving the ends of said tubes, means 
for Supporting the individual finned tubes of 
Said bundle intermediate said headers compris 
ing a Stack of hollow box-like structures of uni 
form size, each having its height and width di 
mensions corresponding approximately to the di 
ameter of said fins, each of said structures con 
sisting of complementary sections disposed on 
opposite sides of one of said finned tubes, the 
end walls of each of said structures projecting 
between the fins to engage and support said tube 
at two Spaced points, and supports for confining 
the sides of said stack. 

5. In a heat exchanger comprising a rectangu 
lar bundle of tubes having external transverse 
fins and headers and side members joined to 
gether to form a frame therefor, means for sup 
porting the individual finned tubes of said bun 
dle intermediate said headers comprising a stack 
of Sheet metal boxes of uniform size, each hav 
ing its height and width dimensions correspond 
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ing approximately to the diameter of said fins, 
each of said boxes consisting of complementary 
sections disposed on opposite sides of one of said 
finned tubes, the end walls of each box projecting 
between the fins to engage and support said tube 
at two spaced points, cross-bars secured to said 
side members and disposed in engagement with 
the opposite Sides of said Stack, and projecting 
lugs. Secured to Said Side members and engaging 
the remaining sides of Said stack. 

6. In a heat eXchanger comprising a bundle of 
tubes having external transverse fins, and head 
erS for receiving the opposite ends of Said tubes, 
means for Supporting the individual finned tubes 
of said bundle intermediate said headers com 
prising a stack of boxes, each of Said boxes having 
its end walls perforated and having one of said 
finned tubes extending therethrough, the end 
walls of each box projecting between the fins and 
infrictional engagement therewith, the side walls 
of each box frictionally engaging the walls 

8 
5 of the adjacent box, and Supports for confinirag 
the four Sides of Said Stack. 
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