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This invention relates 
exchangers .and more particularly to the use of 
?nnedtubes. ' > g ' Y 

. Anobiect of this invention is to improve the 
heat transfer rate of ‘tubes in heatexchangers 
with. the ultimate result of reducing the total 
number of, tubes required. ‘ ‘ ' 

Another object is to make possible small light 
weight heat exchangers and condensers. ' 
Another object is-to provide a simple means of 

securingthe ?nsto thetubes. ' 
A further object 'lsto provide e?icient means 

of securing. the tubes in supports. 
Finned tubes, .according to the present inven 

tion, may be used in double tube type heat ex 
changers. and tubular heat exchangers including 
surface condensers for steam and refrigerants. 
Improved heat'exchangers of my design are par 
ticularly suitable for use in Diesel and steam driv 
en naval vessels. . ' _ 

,The'use of ?ns attached to theoutside surface 
oi’ a tube increases the effective heat transfer sur-_ 

ever, in heat exchangers and condensers present 
the di?iculty of securing theends of the tubesyin" 
tube sheets .dividing the two. mediums‘v to be . 
treated. ‘ 

The .addition of ?ns to a tube increases the 
overall diameter of the tube. As a result. the 
hole in the tube'sheet through which the tube 
must pass in order to be installed in the heat ex 
changer is too large to permit the tube to be se 
cured by conventional methods. The present 
invention provides for overcoming this di?iculty 
by expanding and belling the ends of the ?nned 
tube into a metallic ‘bushing with an outside di 
ameterv'slightly greater than the overall diameter 
of the .tube with ?ns. 
the tube sheet by packing, soldering or silver 
brazing. ' ' - 

‘The invention also resides in certain novel ‘fea- . 
tures of component structure and arrangements 
which facilitate the carrying out of the foregoing 
objects and which contribute both tothe simplicf ' 
ity of the device and to the ‘reliability of operation 

' as well as to the ease andfexpeditious manner of 

construction. 
Other objects and advantages of the invention 

will become apparent from the following detailed 
description taken in connection with the accom 
panying drawings in which: 

Fig. 1 is a longitudinal partial cross section 
showing a double tube construction. 

Finned tubes, how-; 

to improvements in heat '. 
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.- ble tube type heat exchanger. 

.i'ace, of the tubewhich improves the heat trans- 3 
" v fer rate'through the tube. ‘25 
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by. an escutcheon pin I6. 
- belled and‘expanded into bushing I3 which has 

Fig. 2 is a longitudinal partial cross section 
showing-a single tube construction. 

Fig. 3 is a longitudinal partial cross section 
showing‘ an alternative arrangement for securing 
the tube insingle tube construction. . 
Fig. 4 is a longitudinalpartial cross section 01’ 

another single-tube construction. ' 
Whilethe' invention is susceptible of various 

modi?cations. and alternative arrangements, I 
have shown in the drawings andwill herein (18 
scribe i'n‘detail the, preferred embodiments- It 
is‘ to be understoodjhowever; that 'Ido not intend ‘ ' 
to limit the invention by'suchldisclosure for \I 
aim to cover ‘all modi?cations and alternative ar 
rangements falling-within thev spirit and scope 
of the invention as de?ned in' the appended 
claims. - > . I 

Fig. 1 shows the tube II carrying an extended 
spiral wire ?ni l2 which is secured by bushing l3 
of constant diameter ‘in a tube sheet Id of a dou 

The ?ns I2 are 
formed by a small diameter spiral wrapped coil 
of suitable wire through which a bindihgwire l5 
has been threaded. The binding wire is wound 
several times around the tube II beyond the end 
loop of the coil and is secured to the bushing I3 

an outside diameter slightly greater than the 
overall ‘diameter of the tube with ?ns. 
To insure positive contact between the coil I2 

forming the ?ns and the tube H, the ?nned tube 
assembly is tinned. The bushing I 3 is secured in 
the tube sheet I4 by packing II. The double tube 
arrangement is provided by a surrounding tube it 
which is expanded into the second tube sheet I9. 
A-similar arrangement may be provided at‘the 

This bushing is secured in ~ 
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other end of tubes II and I 8. The tube 18 is of ‘ 
slightly larger diameter than the coiled helical ' 
wire I2 so as to ‘con?ne any liquid flowing ‘be 
.tween the two tubes I I and I8 to close proximity 

The ?uid to be cooled ?ows' 
‘ through tube ll, and the cooling ?uid ?ows 
to the coil I2. 

through tube I8 and the aperture between plates 
I9 and I4 in a manner well known in the art. 
--In Fig. 2 a tubular type heat exchanger With 

' out the outside tube is shown. The ?nned tube 
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II with spiral coil I2~and binding wire I5 is se= 
cured as in Fig. l by bushing I3 and packing Ill 
in tube sheet I4. 
In Fig. 3 an alternative method of securing a 

?nned tube in a tube assembly sheet is shown. 
The bushing I3 is secured directly to the-tube 
sheet I4 by soldering, silver brazing or welding. 
It may also be threaded if desired. 

The end of tube Ii is ' 
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In Fig. 4 is shown an alternative arrangement 
for securing one end of a ?nned tube “A, the > 
other end being supported by one of the arrange 
ments described above for ?nned tube II. The 
belied end 20 of tube HA ?ts a complementary 
opening in tube sheet 2|. Fin tubes of type I IA 
are installed in a heat exchanger or condenser 
by inserting the bushed ends through a tube sheet 
such as H which has been drilled for the bushed 
end ?nned tubes. The end of the fin tube “A 
not having a bushing is expanded and belled into 
the tube sheet 2 I. - ' 
In the case of tubes packed at both ends, the 

‘invention provides'that the tube joint at one end 
may be so constructedas to provide threads or 
serrations in the stu?ing box or hole in the tube? 
sheet I4 and in the metallic bushing l3 so that 
the packing 11 between these parts will be re 
strained thereby preventing any axial movement 
of the ?nned tube due to expansion. 
The tubes may have the same type of support 

at both ends or various combinations or the sup 
ports shown may be used. 
The/invention described herein may be manu 

factured and used by or for the Government of 
the United States of America for governmental 
purposes without the payment of any royalty 
thereon or therefor. 

I claim: 1 

1. In a heat exchanger ‘the combination of a 
tube, a hollow coil surrounding the tube, a bind 
ing element inside the coil, plate-supported bush 
ings at each end of said tube, said element being 
fastened to said bushings. 

2. A tube assembly adapted for use in a heat 
exchanger, said assembly comprising: a tube; a 
hollow coil surrounding said tube; bushings ?xed 
to each end of said tube and adapted to be plate 
supported; and a binding element inside of said 
coil and fastened to said bushings. 

3. A tube assembly for use in a heat exchanger, 
said assembly comprising in combination: a tube, 
a hollow coil surrounding said tube and ?xed in 
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> extending inside of said coil. 

4 
outwardly from said tube to an extent not greater 
than the diameter of said bushing; and a binding, 
element fastened to each of said bushings and 

4. In a heat exchanger, in combination: a tube; 
a hollow coil surrounding said tube and ?xed in 
positive contact therewith along the longitudi 
nal extent thereof; a plate supported bushing 
?xed to each end of said tube; said coil being con 
structed and arranged to project outwardly from 

> said tube to an extent not greater than the diam 
eter of said bushing; and a binding element fas 

- tened to each of said bushings and extending in 

15 
side of said coil. 

5. Ina heat exchanger, in combination: a tube; 
a hollow coil surrounding said tube and ?xed in“ 

: positive contact therewith along its longitudinal 
' extent; a tube sheet; an aperture therein; a pack 

' ing recess in the outer face of said sheet posi 
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positive contact therewith along the longitudinal _ 
extent thereof; a bushing adapted to be supported 
by a plate and ?xed to each end of said tube; said 
coil being constructed and arranged to project 

tioned adjacent to and having-a diameter great 
er than-said aperture; a bushing ?xed to one end 
of said tube and mounted in said aperture; a 
packing held in said recess and arranged to seal 
said bushing in said aperture; and a’binding ele 
ment fastened to said bushing and extending in 
side said coil; said coil being constructed and ar-, 
ranged to project outwardly from said tube to an 
extent not greater than the diameter of said 
bushing. , * 
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