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My invention relates to surface coolers, and 
more particularly to surface coolers such as used 
in electrical apparatus or dynamo-electric ma 
chines. 

In surface coolers, the cooling medium is usu 
ally passed between suitable headers through a 
plurality of tubes supported by tube plates in the 
headers, and the medium to be cooled Or con 
densed is passed over the outside of the tubes 
within an enclosing chamber. The medium after 
it has been cooled or condensed is then collected 
and employed as desired. In ships or other in 
stallations employing impure or salt water as a 
cooling medium, it is very important that the 
medium cooled or condensed in the surface cooler 
does not come into contact with the cooling me 
dium, as the latter would contaminate the me 
dium cooled or condensed." However, in actual 
practice this is a thing difcult to prevent as often 
One or more of the joints between the tubes and 
the tube plates in the headers become loose 
and the cooling medium leaks into the en 
closing chamber containing the medium to be 
cooled. Furthermore, the tubes themselves often 
develop leaks or burst due to becoming corroded, 
pitted or cracked, for example, resulting in leak 
ing of the cooling medium into the enclosing 
chamber containing the medium to be cooled. 

Accordingly, an object of my invention is to 
provide an improved surface cooler construction 
which will prevent contact between the cooling 
medium and the medium to be cooled. 
Further objects and advantages of my inven 

tion will become apparent as the following de 
scription proceeds, and the features of novelty 
which characterize my invention will be pointed 
out with particularity in the claims annexed to 
and forming a part of this specification. 

For a better understanding of my invention 
reference may be had to the accompanying draw 
ing, in which Fig. 1 is a side elevation of a sur 
face cooler embodying my invention with the 
cover plate removed; Fig. 2 is an end elevation, 
partly in section, of the surface cooler shown in 
Fig. 1: Fig. 3 is an enlarged sectional view of a 
portion of the surface cooler of Fig. 1, showing 
the connection between a tube, a tube plate, and 
a conduit surrounding a tube; Fig. 4 is an en 
larged sectional view of the tube and the sur 
rounding conduit shown in Fig. 3; and Fig. 5 
is a perspective view of the surrounding conduit 
shown ings. 3 and 4. 

Referring to the drawing, in Fig. 1 I have 
shown a surface cooler comprising two spaced 
apart headers and communicating with 
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each other through a plurality of similar tube 
constructions f2. The headers O and are 
rigidly held in spaced relation by two substanti-, 
tially parallel spaced sheets 3 provided with 
flanged ends a secured thereto. The sheets 3 
form opposed side walls of a chamber 4 which 
encloses the tube 'constructions 2, and are pro 
vided with flanged sides 5 which support suit 
able connections for passing a medium to be 
cooled through the chamber 4 in contact with 
the tube constructions 2. 
The header 0, as best shown in Fig. 2, includes 

a flanged end plate 6 and an upstanding parti 
tion which forms two chambers 8 and 9 
therein, communicating respectively with the 
back rows and the front rows of the tube con 
structions 2. The end plate f is provided with 
two flanged couplings 20 and 2 communicating, 
respectively, with the chambers f and 9 in the 
header O. The header is provided with a 
flanged end plate 22 having a chamber therein in 
Open communication with all of tube construc 
tions f2. The flanged couplings 20 and 2 are 
connected, respectively, to a source of supply of 
cooling Water or other medium and an outlet 
therefor. The cooling water, such as salt water, 
for example, enters the flanged coupling 20 in the 
direction of the arrow 23, passes into the cham 
ber 8 of the header to and down through the 
back rows of the tube constructions f2 into the 
header . The cooling water then passes from 
the header through the front rows of the tube 
constructions 2 into the chamber 9 in the header 
fo, from which it is discharged through the 
flanged coupling 2 in the direction of the arrow 
24 into an outlet. Thus the cooling water trav 
erses the length of chamber 4 in both direc 
tions through the tube constructions f2, which 
permits the cooling water to absorb heat from the 
medium to be cooled which is passed through the 
chamber 4 over the tube constructions f2. 

Referring to Fig. 3 it will be seen that each of 
the tube constructions 2 includes a metallic heat 
exchange tube 30 communicating between the 
headers O and and secured by expanding and 
flaring the ends of the same in an opening 3 a. in 
a tube plate 3 provided each of the headers, and 
a metallic conduit 32 closely surrounding and 
tightly fitting the tube 30 in surface-to-surface or 
metal-to-metal contact therewith. Adjacent the 
tube plate 3 there is provided an auxiliary plate 
33 having an opening 33a therein which is aligned 
axially with the opening 3 a. in the plate 3 to 
allow the tube 30 to pass through the auxiliary 
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expanding and flaring the same in the opening 
8a in the auxiliary plate. The auxildary plate 
88 is spaced from the tube plate a short dis 
tance to provide a space 4 therebetween. 
One or more passages 5 are provided between 

the contacting surfaces of the tube D and the 
conduit 2 which communicate with the space 
34 between the plates f and 3. These passages 
35 between the contacting surfaces of the tube 
30 and the conduit 2 are provided by forming 
a number of grooves in the exterior surface of 
the tube 30, by forming a number of grooves in 
the interior surface of the conduit 2, or by 
forming grooves in both of the surfaces. How 
ever, due to the fact that it is often desirable to 
replace one of the tubes 30 during service, I pre 
fer that the tube 30 be of conventional construc 
tion having a smooth exterior Surface. Accord 
ingly, the interior surface of the conduit 2 is 
provided with a plurality of grooves or flutes 35 in 
its interior surface extending throughout the 
length of the conduit. The exterior surface of the 
conduit 32 is provided with a suitable finned 
structure 36 secured thereto in good heat ex 
change relationship therewith. For example, the 
finned structure 36 may be secured to the conduit 
32 in any suitable manner, as by welding, solder 
ing, brazing or the like. Referring to Figs. 4 and 
5, it will be observed that the interior surface of 
the conduit 32 directly engages the exterior sur 
face of the tube 30 entirely about its circumfer 
ence, except for the widths of the grooves is 
formed in the interior surface of the conduit 2, 
at which points passages are formed between 
the tube and the conduit extending throughout 
the lengths of these members. These passages 
formed by the grooves 5 serve to conduct any 
cooling water leaking from the tube 36 to the ex 
terior of the surface cooler as heretofore ex 
plained. Heat absorbed in the chamber 4 by 
the finned structure 36 readily passes through 
the conduit 32 to the tube 30 and into the cooling 
water passing therethrough, which carries the 
heat to the exterior of the surface cooler. Thus, 
an improved heat exchange construction is pro 
vided which has substantially the same thermal 
conductivity as ordinary solid tube constructions 
and which also prevents damage due to leaking 
tubes. Furthermore, the conduit 82 closely sur 
rounding the tube 30 reinforces the latter and 
reduces strains therein due to the pressure of 
the cooling water flowing therethrough. 
. A plurality of tube constructions 2 such as 
described above extend between the headers 
and f and are arranged in staggered relation 
ship, as will be observed in Fig. 2, in order to 
provide a zig-zag path for the medium to be 
cooled which is passed through the chamber 4 
over the tube constructions. 
A communication is established between the 

space 34 and the exterior of the surface cooler by 
drilling an opening 37 in the plate 3 near the 
bottom of the space 34 and drilling another open 
ing 38 in the plate 3 in intersecting relationship 
with the opening 37. A pipe 39 is threaded into 
the opening 38 to conduct any cooling water 
leaking into the space 34 to a drain. Suitable 
gaskets 40 and 4 are interposed, respectively, 
between the end plate and the tube plate 3 
and between the tube plate 3 and the auxiliary 
plate 33 and the header assembly is securely fas 
tened to the fanged ends of the sheets to pro 
vide a rugged joint therebetween. A series of 
bolts 42 are passed through aligned openings pro 
vided in the flanged end 3a of the sheets 8, the 
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auxiliary plate 88, the gasket , the tube plate l, 
the gasket 4 and bosses 4 formed on the end 
plate . 
The header is provided with a tube plate 

and an auxiliary plate constructed in a man 
ner similar to that described in connection with 
the header D, and is secured in a like mianner 
to the flanged ends 8a of the sheets 3 to pro 
vide a unitary surface cooler construction. 

In the surface cooler described above, if any 
cooling water should leak from the headers D 
and due to faulty joints between the heat ex 
change tubes 80 and the tube plates 3, it will be 
collected in the spaces 4 at either end of the 
surface cooler and discharged through the pipes 
9 to the exterior of the surface cooler. Like 

Wise any cooling water leaking from a heat ex 
change tube 30 along its length due to a rupture 
or opening therein will be collected by its sur 
rounding conduit 2 and conducted through the 
grooves 5 in the interior surface thereof to 
the spaces 34 at either end of the surface cooler 
from which the leaking cooling water will be dis 
charged to the exterior of the surface cooler. 
Thus, it is apparent that no cooling water may 
gain entrance to the chamber 4 to be con 
mingled with the medium to be cooled passing 
therethrough. My surface cooler is particularly 
adapted for use on ships or the like, which en 
ploy salt water from the ocean for cooling the 
various heat exchange devices employed aboard 
the ships. It is evident from the foregoing that 
I have provided a surface cooler construction 
which positively prevents contact between the 
cooling water circulated through the headers 
and heat exchange tubes therein and the medium 
to be cooled which is passed over the heat ex 
change tubes. 
While I have described my invention in con 

nection with a surface cooler, it will be appar 
ent that it is applicable to other heat exchange 
devices, and I do not desire my invention to be 
limited to the specific embodiment shown and 
described, and I intend in the appended claims 
to cover all modifications thereof which do not 
depart from the spirit and scope of my invention. 
What claim as new and desire to secure by 

Letters Patent of the United States is: 
1. A surface cooler comprising a chamber, a 

heat exchange tube extending into said chamber, 
means for connecting said tube to a source of 
cooling liquid supply, and a leakage interceptor 
conduit extending along the length of said tube 
and closely surrounding said tube in surface-to 
surface contact therewith, said tube and said 
conduit having a passage arranged therebetween 
communicating with the exterior of said cham 
ber. 

2. A surface cooler comprising a chamber, a 
heat exchange tube extending into said chan 
ber, means for connecting said tube to a source 
of cooling liquid supply, and a leakage inter 
ceptor conduit extending along the length of 
said tube and closely surrounding said tube in 
heat exchange relationship therewith, said con 
duit having a flute formed on the interior sur 
face thereof extending along its length and con 
municating with the exterior of said chamber. 

3. In a heat exchanger, a pair of spaced head 
ers, a series of tubes extending between said 
headers for liquid flow from one header to the 
other, a leakage interceptor tube embracing each 
liquid flow tube, said tubes having their adja 
cent surfaces closely fitted together throughout 
a portion of their extent for the ready trans 
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fer of heat between and the mutual reinforce 
ment of said tubes, with the remaining portion 
of the adjacent surfaces providing a passage 
between the tubes, air fins on the interceptor 

in tubes, and a header independent of the first 
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mentioned headers and common to the several 
paSSages for receiving the liquid leakage from 
the first mentioned tubes. 

4. In a heat exchanger, a pair of spaced head 
ers, fluid flow passages connecting the headers 
and each comprising an inner tube having op 
posite ends in communication with the headers 
for fluid flow therethrough, an Outer tube closely 
fitted to the inner tube for the direct flow of 
heat from one tube to the other, peripheral fin 
formations carried by the outer tube in the path 
of fluid flow exeriorly of the tube, and a duct 
formed in the abutting surfaces of the tubes 
to provide a drainage canal for fluid leakage 
from the interior of the inner tube, and a col 
lecting chamber common to the ducts of the 
Several paSSages. 

5. An air cooler including a pair of spaced 
headers, a series of tubes connecting the head 
ers for the flow of liquid from one to the other, 
Outer tubes exposed to air currents and tightly 
sleeved on the respective liquid flow tubes, heat 
absorbing fins carried peripherally on the outer 
tubes, a drain duct formed in at least one of 
the abutting surfaces of the tubes to carry of 
liquid leakage from the inner tube and a col 
lecting chamber common to the drain ducts of 
the several tubes. 

6. In an air cooler of the class described, a 
pair of spaced headers adapted for connection 
with a liquid circulating system, a series of liquid 
flow tubes connecting the headers, a liquid 
leakage interceptor enclosing each tube and com 
prising a sleeve affording conveyance for liquid 
leakage from the tube and having an inside 
diameter substantially corresponding to the out 

side diameter of the tube for a closely fitted in 
timate surface contact throughout the entire 
surface area of the tube except for a passage 
formed on the inner surface of said sleeve, fins 
peripherally carried by the sleeve and adapted 
to be traversed by air currents for the direct 
transfer of heat through the fins, the sleeve and 
the tube between the air flowing over the fins 
and the liquid flowing through the tube, and a 
liquid leakage collecting chamber common to the 
Several interceptor sleeves. 

7. In a motor or generator air cooler, a pair of 
spaced tanks having inlet and outlet connections 
for the flow of cooling liquid, a series of heat ex 
changing tube assemblies joining said tanks and 
each comprising a pair of nested tubes, with the 
Opposite ends of the inner tube only in comi 
munication with said tanks for the transfer of 
iiquid from one to the other and air fins car 
ried by the Outer tube to project into the path 
of air flow for the exchange of heat between 
liquid flowing through the inner tube and air 
flowing over the fins, one of said tubes being 
formed so as to provide a drainage canal be 
tween said tubes and a drain collecting header 
communicating with the ends of the outer tubes 
of the several assemblies to receive liquid leak 
age through the inner tube walls and intercepted 
by the outer tubes. 

8. In a cooler of the character described, a 
pair of headers, a series of heat exchanger con 
duits, each comprising an inner tube having its 
opposite ends connected with said headers for 
fluid flow from one header to the other and a 
fluid leakage interceptor tube sleeved upon and 
closely fitted to the inner tube and drain means 
associated with the several interceptor tubes, 
said means including a drainage collecting cham 
ber common to all the interceptor tubes. 
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