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My invention relates to heat-exchange units, 
and particularly to water-circulating coolers for 
cooling the air which cools a large dynamo-elec 
tric machine for shipboard-use. In ocean-going 
vessels it is customary and desirable to use the 
salt sea-water to circulate in the pipes of the 
coolers for cooling the ventilating air of large 
(dynamo-electric machines, and it is frequently 
desirable to place these coolers in such a posi 
tion that any water-leakage which develops 
might get down into the vital parts of the ma 
chine, or might be carried there by the air 
stream. In installations where the utmost reli 
ability is required, it has been customary to pro 
Wide Such a construction that the water from a 
leaky tube would not come into contact with the 
air-stream, and it is a particular object of my 
invention to provide a novel construction for this 
purpose, 

In the past, various means have been utilized 
for the purpose in question, the usual means in 
volving a so-called double-tube construction in 
Which each liquid-conducting tube is tightly sur 
rounded by an outer tube or conduit, which is 
in turn Surrounded by a fin-structure, the bore 
of the Outer tube being provided with longitudi 
nally extending slots or ducts which will carry 
off any water leaking from the inner, or liquids. . 
conducting, tube. This construction, while sat 
isfactory, is nevertheless quite expensive, its rate 
of heat-transfer is not as high as desirable, and 
the weight of the tubes is increased approxi 
mately 25% by adding the longitudinally slotted 
outer tubes or conduits, which have to have a 
Considerable wall-thickness in order to accom 
modate the longitudinal slots. 

It is an object of my present invention to pro 
vide a type of construction in which each of 

described and claimed, and illustrated in the ac 
companying drawing, the single figure of which 
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the liquid-conducting tubes is tightly surround 
ed. by a finned heat-exchange tube in the form 
of a seamless flexible thin-walled tube having a 
spiral fin formed integrally thereon, as a part 
of the Wall of the tube, the parts of the heat 
exchange tube, between the successive ConVolu 
tions of its spiral fin, being in good heat-ex 
changing engagement with respect to the liquid 
conducting tube, the spiral fin providing a Small 
spiral duct between the heat-exchange tube and 
the liquid-conducting tube. I am thus enabled 
to utilize the small spiral duct as a means for 
carrying away any leakage-Water that may es 
cape from the inner tube. 
With the foregoing and other objects in view, 

my invention consists in the parts, apparatus, 
structures, combinations and methods hereinafter 
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bers 8 of the headers, 
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is a cross sectional view of a part of one end of 
a heat-exchange unit constructed in accordance 
with my invention. 
My heat-exchange unit has a header at each 

end, and a series of liquid-conducting tubes 2 be 
tween the headers. Each liquid-conducting tube 
is tightly surrounded by a finned heat-exchange 
tube 3, having a spiral fin formed integrally 
thereon as a part of the Wall of the tube, such 
tubes being readily available on the market. One 
form of such spiral-finned tube is a seameSS flex 
ible thin-walled tube as shown in the drawing. 
Between successive convolutions of the Spiral fin 
8, the heat-exchange tube 3 has portions 5 which 
are pressed or soldered onto the inner water-tube 
2, or otherwise disposed in good heat-exchang 
ing engagement thereWith. The proceSS of form 
ing the spiral fin 4 on the flexible heat-exchange 
tube 3 provides a small spiral duct 6 between 
the heat-exchange tube 3 and the Water or other 
liquid-conducting tube 2, and this small spiral 
duct is sufficient to carry away any water which 
may leak out of the inner tube 2. 
Each header is provided with a main tube 

sheet or plate , to Which the ends of the liquid 
conducting tubes 2 are joined. At least one of 
the headers , and preferably both of them, are 
provided with a spaced auxiliary sheet-member 
8 to which the ends of the heat-exchange tubes 
3 are joined, this joint being preferably effected 
through the means of an annular end-member 
9 which is joined to the end of each heat-ex 
change tube 3, said end-member providing a 
channel C between itself and the inner tube 2, 
and the auxiliary sheet-member 8 being joined 
to the several annular end-members 9 of the 
heat-exchange tubes 3. In this manner, the 
auxiliary sheet-member 8 and the annular end 
members 9 provide communication from the sev 
eral spiral ducts 6 to the space between the 
auxiliary sheet-member 8 and the main sheet 
member 7 of its header. 
In operation, the heat-exchange unit or cooler 

is provided with a cooler-frame or duct-portion 
:2 which joins the two headers , and which 
provides an inner air-space 3 in which the air 
to be cooled is passed, so that the air-stream 
passes over the outside of the finned heat-ex 
change tubes 3, said air being confined by the 
cooler-frame 2 and the auxiliary sheet-mem 

It will be noted that the 
finned tubes 3 serve to keep the cooled air out 
of contact with any water which may leak out 
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from the inside of the inner tubes 2, or from the 
joints between these tubes and the main tube 
plate or sheet-member of either header. At the 
same time, the fact that the fins 4 are integral 
with the wall-portions 5 of the outer tubes in 
sures a better heat-transfer path, from the wa 
ter within the inner tubes 2, than Was obtained 
in previous constructions in which the heat had 
to pass through two joints, first from the inner 
tube to the Outer tube, and then from the Outer 
tube to a separate fin-structure which surround 
ed the same. At the same time, the fact that 
my outer tube is thin-walled and flexible, means 
a very considerable reduction in weight and cost, 
as compared with the past practice. 

I claim as my invention: . 
1. A heat-exchange unit having a header at 

each end, a series of liquid-conducting tubes be 
tween the headers, a finned heat-exchange tube 
On each liquid-conducting tube, each heat-ex 
change tube having a spiral fin formed integral 
ly thereon as a part of the wall of the tube, the 
parts of the heat-exchange tube between the suc 
cessive convolutions of its spiral fin being in good 
heat-exchange engagement with respect to the 
liquid-conducting tube, the spiral fin providing 
a small spiral duct between the heat-exchange 
tube and the liquid-conducting tube, each header 
having a main sheet-member to which the ends 
of the liquid-conducting tubes are joined, and 
at least one of the headers having a spaced aux 
iliary sheet-member to which the ends of the 
heat-exchange tubes are joined, said auxiliary 
sheet-member providing communication from 
the several spiral ducts to the Space between said 
auxiliary sheet-member and the main sheet 
member of its header. 

2. A heat-exchange unit having a header at 
each end, a series of liquid-conducting tubes be 
tween the headers, a finned heat-exchange tube 
on each liquid-conducting tube, each heat-ex 
change tube having a spiral fin formed integrally 
thereon as a part of the wall of the tube, the parts 
of the heat-exchange tube between the Successive 
convolutions of its spiral fin being in good heat 
exchanging engagement with respect to the liq 
uid-conducting tube, the spiral fin providing a 
Small spiral duct between the heat-exchange tube 
and the liquid-conducting tube, an annular end 
member joined to at least one end of each heat 
exchange tube, said annular end-member provid 
ing a channel between itself and the associated 
liquid-conducting tube, each header having a 
main sheet-member to which the ends of the liq 
uid-conducting tubes are joined, and at least one 
of the headers having a spaced auxiliary sheet 
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member to which the annular end-members are 
joined, said auxiliary sheet-member and the an 
nular end-members providing communication 
from the Several spiral ducts to the space between 
said auxiliary sheet-member and the main sheet 
member of its header. 

3. A heat-exchange unit having a header at 
each end, a Series of liquid-conducting tubes be 
tween the headers, a finned heat-exchange tube 
On each liquid-conducting tube, each heat-e- 
change tube being a flexible thin-walled tube 
having a spiral firi formed integrally thereon as a 
part of the wall of the tube, the parts of the 
heat-exchange tube between the successive con 
volutions of its spiral fin being in good heat-ex 
changing engagement with respect to the liquid 
conducting tube, the spiral fin providing a small 
spiral duct between the heat-exchange tube and 
the liquid-conducting tube, each header having 
a main sheet-member to which the ends of the 
liquid-conducting tubes are joined, and at least 
One of the headers having a spaced auxiliary 
sheet-member to which the ends of the heat-ex 
change tubes are joined, said auxiliary sheet 
member providing communication from the sev 
eral spiral ducts to the space between said aux 
iliary sheet-member and the main sheet-member 
of its header. 

4. A heat-exchange unit having a header at 
each end, a series of liquid-conducting tubes be 
tween the headers, a finned heat-exchange tube 
On each liquid-conducting tube, each heat-ex 
change tube being a flexible thin-walled tube 
having a spiral fin formed integrally thereon as 
a part of the wall of the tube, the parts of the 
heat-exchange tube between the successive con 
volutions of its spiral fin being in good heat-ex 
changing engagement with respect to the liquid 
conducting tube, the spiral fin providing a small 
Spiral duct between the heat-exchange tube and 
the liquid-conducting tube, an annular end-mem 
ber joined to at least one end of each heat-e- 
change tube, said annular end-member providing 
a channel between itself and the associated liq 
luid-conducting tube, each header having a main 
sheet-member to which the ends of the liquid 
connecting tubes are joined, and at least one of 
the headers having a spaced auxiliary sheet 
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member to which the annular end-members are 
joined, said auxiliary sheet-member and the an 
nular end-members providing communication 
from the several spiral ducts to the space be 
tween said auxiliary sheet-member and the main 
sheet-member of its header. - 
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