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2 Claims. (Cl. 257-239) 
In a heat exchanger there is usually provided parallel with the tubes. As shown in Figure 2 

a tube sheet loose in the shell and carried by one this pipe connection l2a extends away from the 
end of the tubes and a ?anged head secured to tubes and is packed by a gland l3 through which 
the tube sheet and together with it, serving to it is afforded some range of movement. In either 
separate the two ?uids, of which the pressure of case the pipe connection, l2 or I2a serves to con— 
at least one is above atmospheric pressure. It is vey the ?uid of higher pressure, which is the ?uid 
one object of the present invention to prevent which will leak into the annular groove, out of 
commingling of the two ?uids by leakage at the the casing, and in that way prevent it from com 
joint between the ?anged head and the sheet and mingling with the other ?uid. The pipe l2 or 

m to this end, generally stated, the invention corn- |2a not only serves the purpose indicated but 
prises an annular open groove provided at the also acts as a tell-tale and indicates from the 
joint and having pipe connections to the ex- outside of the casing the occurrence of leakage. 
terior of the exchanger. It will be obvious to those skilled in the art to 
Other objects of the invention will appear from which the invention relates that modi?cations 

3 5 the following description at the end of which the may be made in details of construction and ar 
- invention will be claimed. rangement without departing from the spirit of 

In the following description reference will be the invention, which is not limited as to such 
made to the accompanying drawing forming part matters or otherwise than the prior art and the 
hereof and in which, appended claims may require. 

53o Figure 1 is a View partly in elevation and partly I claim: 
in section of one form of heat exchanger, se- 1. Aheat exchanger comprising in combination, 
lected from among other forms, and embodying a casing, a plurality of aligned tubes within said 
features of the invention, and casing, an inner tube sheet carried by said tubes 
Figure 2 is a detached illustration of a modi- and movable relative to said casing, an inner head 

?cation. having a domed portion spaced from said inner 
Referring to the drawing, l is a tube Sheet car- tube sheet and opposite said tubes and having 

ried by the tubes 2 and movable in the casing 3 a peripheral ?ange thereon forming a joint with 
to allow for contraction and expansion. 4 is a said inner tube sheet, an annular groove formed 
?anged inner head secured to the tube sheet as in said joint between said tube sheet and said 

a.) shown by bolts 5. Between the ?ange of the inner inner head and encircling the ends of said tubes, 
head 4 and the tube sheet there is shown a gasket a pipe forming a drain from said groove and ex 
6. One ?uid enters the casing, for example at tending through said casing, and a gland sealing 
‘I, and leaves it at 8 ?owing around the outside said pipe to said casing where said pipe passes 
of the tube. The other ?uid enters the casing through said casing and affording limited move 

"; as at 9 and flows through some of the tubes to- ment to said pipe relative to said casing. 
ward the inner head 4 and then back through 2. In a heat exchanger having a casing and a 
the rest of the tubes leaving the casing at II]. It plurality of tubes in said casing, a ?oating tube 
is evident that the joint between the tube sheet sheet construction comprising, an inner tube 
I and the ?ange of the inner head 4 serves to sheet, an inner head secured to said tube sheet 

0 DTeVent Commingling of the two ?uids so that if and having a portion spaced from said tube sheet 
the joint should leak the fluids would commingle to provide a passageway for ?uid therebetween 
which, of course, is Very undesirable- According and having a portion forming a sealing joint with 
to the present invention this is prevented by the said tube sheet, an annular groove in said joint 
provision of an annular groove I l between the between said tube sheet and said head and encir 

45 inner head 4 and the tube sheet I. This groove cling said passageway to receive ?uid leaking 
may be provided ill the flange of the inner head toward or away from said passageway, and means 
4, as shown in Figure 1, or in the tube sheet I, communicating with said groove and extending 
as indicated in Figure 2. In either case there through said casing and providing a drain for 
is a pipe connection to the exterior of the shell said groove. 

0 3 from this groove. In Figure 1 the pipe connec- KARL MUHLEISEN. 
tion is shown at l2 and it extends more or less 


