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This invention relates to a heat exchanger construction. 
One feature of the invention is an arrangement of a 

' plurality of heat exchanger tubes such that they are held 
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in spaced parallel relation to one another by spacer strips , ‘ 
positioned among the tubes. Another feature is the as 
semblage of the spacers and tubes such that each tube ex 
tends helically from end-to-end to assure better surface 
contact with the ?uid ?owing around the tubes. ' 
One feature is the assemblage of the tube and spacers - 

in an elongated tank with the ?ow of one ?uid through the 
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tubes and with the other ?uid for the heat exchanger ?ow- ' ' 
ing around the tubes within the tank. Another feature is 
the formation of the tubes and tank into a helical coil 
for conservation of space. Another feature is the use 
of an elongated tank through which the helically arranged 
and spaced apart tubes extend from end-to-end regard 
less of the con?guration of’ the elongated tank. ‘ 

Other features and advantages will be apparent from 
the speci?cation and claims, and from the accompanying 
drawing which illustrates an embodiment of the inven 
tion. ' 

FIG. 1 is an end elevation of a heat exchanger. 
FIG. 2 is a side elevation of a part of the exchanger of 

FIG. 1 with parts broken away. , 
FIG. 3 is a sectional view through a coil of the heat 

exchanger. 
The heat exchanger is in the form of a helically coiled 

elongated tank 2 having end caps 4;and 6 at opposite 
ends. Each cap has an axially positioned inlet‘ and dis 
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charge pipe 8 or 10 for one of the ?uids and lateral inlet 
and outlet connections 12 and 14 for the other ?uid. 
Within each cap 4 and 6 is a header 16 or 18 to which the 
opposite ends of a plurality of tubes 20 are connected. 
With this arrangement ?uid entering ‘the pipe 8, for ex 
ample, is diverted by the header 16 into the tubes 20 and ~ 
?ows through these tubes from one{ end of the tank to; 
the other to discharge into the other cap 6 and thence 
through the pipe 10. The other ?uid is directed to the 
tank outside of the tubes 20 and ?ows from end-to-end 
of the tank around the tubes to .be discharged through 
the connection 12. , 

The tubes 20 extend in parallel relation to each other 
and in uniforrnally spaced relation being held in spaced 
relation to one another by a plurality of parallel elongated 
strips 22 extending from one header to the other. Each 
of these strips 22 is of uniform width from end-to-end 
and is twisted along its longitudinal center line so that 
each strip forms a helix about its own center line. In 
the arrangement shown, the twist of these strips is such' 
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headers 16 and 18 are twisted with respect to each other 
about a longitudinal axis centrally of the assemblage of 
tubes and spacers so that helices having an opposite twist 
or “hand” to the original twist of “,hand" of the spacers 
is'formed with each of the tubes'andspacers. _If the 
original twist of the spacers produces a left-hand'helix, 
as above stated, then the twist imparted to the tubes and 
spacers about the longitudinal axis 25 of the assemblage . 

In each case the resulting: will be right-hand helices. 
tubes are in the form of helices, the axes of which are 
spaced from the tube and the tubes and spacers are both 
twisted to the same extent and thus have the twist from 
end-to-end. ' ' 

When this assemblage of the helically arranged spacers 
and tubes is positioned within the tank, it will be apparent 
that the ?uid ?owing through the wtank‘ externally of the 
tubes Will be in more contact' with the walls of the 
tube than would be the case if the tubes were not helically 

' arranged. 3 
In describing the assemblage of tubes and spacers, they 

have been described so far as if the assemblage were ar 
ranged about a straight axis. The assemblage is then posi 
tioned within the surrounding tube 2, the latter preferably 
being at this time also straight and the headers 16 and 
18 are secured in position. The tank with the tube and 
spacer assemblage therein is then wrapped into the coil’ 
con?guration ofFIGS. l and 2 in which the radius of 
the helix is substantially greater than thediameter of the 
tube, as will be apparent, and the adjacent coils of the 
helix are in closely spaced relation to one another, as 
shown in FIG. 2. . 

It is to be understood that the invention is not limited to 
vthe speci?c embodiment herein illustrated and described, 
but may be used in other ways without departure from its 
spirit as defined by the following claims. 

I claim: . 

' l. A heat exchanger including a plurality of parallel 
tubes spaced substantially uniformally from each other, 
spacers in the form of strips positioned among and in 
parallel relation to the tubes and with opposite edge of 
each strip in contact therewith to hold the tubes in spaced : 

' relation, each spacer being in the form of a helix coin 
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ciding substantially with the longitudinal center line of 
each strip, a header at the end of each set of tubes to 
which the spacers‘ and tubes are attached, each. of said - 

' tubes’ being in the form of a helix between the ends there 
’ of, the axisv of each tube helix being spaced. from .the 
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center of each tube, and a surrounding elongated'tank in 
which the assemblage of tubes andspacers is positioned, > 
said tank and the helically arranged tubes and strips there 
in being arranged in a helical coil, the axis of which is 
external of the tank. I 

2. A heat exchanger including a plurality‘ of parallel 
tubes spaced susbtantially uniformally from each other, 
spacers in the form of strips positioned among and in 
parallel relation to the tubes and with opposite edges of 

, each stripin contact therewith to hold the tubes in spaced 

as to form a left-hand helix. As will be apparent, these ‘ 
twisted stripsare positioned among the tubes, with the 1on4 
gitudinal axes of each spacer in parallel relation to the 
tubes as shown in FIG. 3, and these strips will support 
the tubes in the con?guration shown and in uniform spaced 
relation to one another from end-to-end of the tubes by 
engagement of opposite edges of the spacers with the tubes; 

After the spacers 22 and the tubes 20 have been as 
sembled, they are wrapped witha helically extending wire‘ 
24 which being attached at opposite ends to the headers 
16 and 18 will hold the tubes and the spacers snugly to 
gether. 

After the tubes and spacers have been assembled, the 
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relation, each spacer being in the form of a helix coin 
ciding substantially with the longitudinal center line of 
each strip, a header at the end of each set of tubes to 
which the ‘spacers and tubes are attached, each of said 

' tubes being in the form of a helix between the ends 
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thereof, the axis of 'each tube helix being spaced from the 
center of each tube, and a surrounding elongated tank in 
which the assemblage of tubes and spacers is positioned, 
said tankand the helically arranged tubes and strips there 
in being arranged in a helical coil, the axis of which 
is external of the tank, the radius of the-helical coil be 
ing substantially greater than the diameter of the tank. 
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