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UNITED : STATES PATENT OFFICE: 
2,346,104 : 

HEATEXCHANGER | 

Addison, Y.; ''Guinter; Larchmont, N. Y., assignor to". 
American:Locomotive Company, New York, . 
N. Y.; a corporation of New York . 
Appliéation. April 4, 1942, Serial 'No.4:37,632. 

1. Claim... (Cl. 257-239). 
This: invention relates to heat exchangers, and 

more particularly to a remowable-tube-embracing 
Sleeve therefor. 
The object of.the.present...invention... is to pro 

Vide, in a heat, exchanger, a tube-embracing sleeve 
having... a longitudinal.--slit... permitting the pas 
Sage therethrough of the stube. 

Referring to the drawing forming... a part of 
this - application, Figure o 1 is... a view of, a heat, 
exchanger embodying the present invention, taken 
On the line I.--I of Fig. 2, ...parts being shown in 
full and partS beingbroken... away, the heat, ex 
changer, being shown i aforeshortened; . Fig...2 is 
an end View of the heat - exchangeir : a Si viewed: 
from the right ... Of Fig. -1;Fig.3 is... am... end view. Of. 
a, Sleeve Shown in Figs. - 1 and 2 - as viewed from . 
the left of Fig. 1; i Fig. -- 4 is , a foreshortemed plan 
view of the sleeve of Fig. -3; and Fig.5 is a view, 
similar, to Fig.3 but... showing a modified form... of . 
Sleeve. 
The heat, exchanger, indicated i generally by the 

reference numeraill. If, includes a shell, 2 open at its 
forward end and closed at... its rear - end ariad haw 
ing an external, Orificed, boliting fflange, , 3 at its , 
forward : end. A header. & closes the forward - end 
of the Shell, the header hawing, a ; tube sheet, 5 
Secured to ... the fflamge 3 by bolltS. 6, , a gasket .7 . 
being...'; provided, between the i fflamge and ... tube. 
Sheet, Sealing the shell. 
The tube - Sheet... is provided it with - opernings; . 8 , 

and - 9. A stubular pipe. Section i 9), is, expanded y 
into each of the openings 8 and 9 and extends 
forwardly, therefrom, the expanded joint being 
made fluid tight by a, tongue and groove connec 
tion i ! . The forward end of each section 0 is 
closed by an Orificed disc i 2: Which is i Wellided 
therettC. A pipe I fitting , 3 is Secured to the side 
Wall of each section i 3 and opens thereintio. One 
section i 0, forms a header inlet and the other Sec 
tion a header outlet. In the present instance it 
is contemplated that the section i 40 secured in 
opening 8 form the inlet and it therefore provides 
an inlet chamber i 4. Similarly Section i O Se 
Curred in Opening 8 provides an outlet chamber 
5. 
A. U-tube f 3 is disposed in the Shell, 2 with its 

U-bend i at the rear end of the Shell and its 
Straight legis 8 extending forwardly therefrom 
through sections i 9, through the Orifices in the 
discs â 2, and forwardly therefrorm to the exterior 
Of the exchanger, the for Ward ends of the legis 
being threaded. An expanded tongue and groove 
connection i 9 of each leg in its disc i 2 is pro 
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wided, preventing escape of fluid therethrough 55 

* and is by way, of example only. 

from the chambers' i 4 and i 5. The legS. Within. 
the shell are provided with external finS 289.3 K 
The type of , heat - exchanger shown i and de 

scribed form's no part of the present invention, 
Thie present 

invention:resides in the sleeves, later to be re 
ferred to, which coact with the exchanger, tubes, 
and these sleeves have application to other heat 
exchangers than that shown in the drawing...: , , , 

Disposed in the shell are sleeves, 2, One: em 
bracing ... each leg '' | 8, 'these - sleeves ... augmenting 
flow of a Shell ffluids through the fin'. 'area, , of the i: 
tubes in accordance With usual practice. - The . 
Shell fiduid' from i chamber 2. d4 *flows through 'the 
adjacent sleeve i 2 fi amd... into shell 2, the rear end 
of this sleeve, 2il opening directly into the Shell: - 
The fluid leaves the shell through the other sleeve 
2il Which is also open directly into the ... shell at 
its rear end and which directs: the fltuid into the 
Outlet chamber i 5. 

It is desirable to employ removable:SleeveS SO 
that the ffin area of the tubês can be cleaned and 
inspected when necessary. This is especially : 
true when the firm tubes are permanently, Secured 
to the header as: Ein - the instant fexchanger. 
Sleeve 2 fit is therefore made... of Sheet"metal rolled 
into shape' and is provided with "a sliti 22::: * In its 
simplest form the sleeve maybe smerely a rolled 
fflat piece of Sheet, iron i Which, due to sitS: "OWn i 
resiliency, would-tightly embrace-the fins of the 
tube. It is not necessary that the edges - of the 
slit... come, in y contact a S., the-Same.fluid is in , the 
sleeve... and I shell and - some leakage... of , ffluid : 
through the Slit has mo ill effect, both Shell and 
sleeves being filled with the fluid. The edges of 
the Slit could also overlap if desired. However 
a more desirable Sleeve is provided by the con 
Struction shown in FigS. 1 to 4 of the draWing. 
Here the Sleeve is made by rolling Sheet metal, 
and Substantially radial longitudinal fflangeS 23 
are provided at the edges of the slit, and a cir 
cumferential filiange 24 is provided at one end of 
the sleeve, namely the end adjacent the tube 
sheet, 5. The flange 24 has perforations 2.5 for 
Screws 26 which removably Secure the sleeve to 
the tube Sheet, 5. - The perforations 25 may be 
elongated if desired. Flanges 23 are also per 
forated for bolltS 2.T. Flanges 23 and 24 are 
preferably but not necessarily formed integrall 
With the Sleeve. For instance the flange 2, may 
be of angle iron ring shape and detachably 
Screwed to the sleeve permitting removal of the 
Sleeve. 
To aSSemble a Sleeve 2il With a leg £3 it is 



2 
merely necessary to open the slit Sufficiently to 
pass it over the U-bend i T and to move the sleeve 
longitudinally allong the adjacent leg i 8. Sleeve 
2il may be smaller in diameter than the fin 
diameter so that bollts 27 may be tightened to 
Smugly draw the Sleeve around the finS. Sleeve 
2il may be made of a size to completely close 
the Slit or to leave it open as shown in drawing. 
The Screws 26 Securing the sleeve to the tube 
sheet prevent axial movement of the sleeve. 
However fflange 24 may be done away with if de 
sired, and the pressure fit produced by bolltS 27 
relied upon to prevent Such axial movement of 
the Sleeve. 
While it is contemplated that sleeve 2 will 

tightly embrace the fins it may however loosely 
embrace them or even embrace them in Slightly 
Spaced relation, in which case flange 24 I would 
act aS a base for the Sleeve, holding it in correct 
position and preventing axial movement. 
A modified form of Sleeve is shown in Fig. 5. 

This sleeve, indicated by the reference numeral 
28, has a fflange 29 similar to flange 24 and 
similar remarks apply theretto, and outwardly 
extending filanges 30, similar to filanges 23 except . 
that they are not perforated, and furthermore 
has lips 3 i extending laterally outward from the 
edges of flangeS 30. These lips are engaged by a 
clamp 32, as is clearly shown yn Fig. 5. Clamp 
32 is made from a fflat strip of sheet metal with 
the end portionS bent over upon themselves to 
form Slots which engage the lips 3f. Clamp 32 
may be made aS One Single long clamp i or as 
Several short Spaced clamps. When such clamp 
o'r clamps are employed if, is contemplated that a 
slit 33 will be provided. However, in generall, 
clamp 32 acts similarly to bollts 27 and the fore 
going remarks made with relation to sleeve 2 i i 
apply similarly to sleeve 28. 

In the exchanger shown in Fig: 1 when - it is 
desired to remove the sleeves, shell, 2 is first re 
moved from the header and then sleeves i 2 are 
Slid axially off the legs, the slits being open Suf- : 
ficiently to paSS over the bend i T, as aforesaid, the 
screws 26 and the bollts 2T, if employed, being 
first removed. The Slits are therefore appro 
priately shown opposed to each other in line with 
the U-bend. However, if desired, the Slits may 
be open Sufficiently to remove the sleeves in a 
direction perpendicular to the axis of the legis, 
i. e., directly over the legis instead of the U-bends. 
Thus the sleeves are adaptable for use where 
axial movement is impossible, as for instance 
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2,346, 104 
where straight tubes instead of U-tubes are emi 
ployed, in which instance there is a tube sheet at 
each end of the tubes. If desired the Sleeves may 
be made in two pieces, thereby having two slits. 
This will facilitate perpendicular removal, espe 
cially Where the Shell contains a bank of legis 
o'r tubes. 
While the foregoing description has been in re 

lation to a U-tube it will be understood that the 
sleeves haWe application equally as well to stralight 
tubes. Also the Sleeves can be used with ffinless 
tubes. 
While there have been hereinbefore described 

approved embodiments of this invention, it will 
be understood that many and warious changes and 
modifications in form, arrangement of parts and 
details of construction may be made theretto 
without departing from the Spirit of the inven 
tion, and that all Such changes and modifications 
as faill Within the Scope of the appended claim are 
contemplated as a part of this invention. 
The invention claimed and desired to be se 

cured by Letters Patent is: 
A heat exchanger comprising a shell open at 

one end; a header detachably a Secured to Said 
* Shell, closing Said end and having two separate 
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Compartments opening into Said Shell, provided 
one with an inlet and the other with am outlet, 
and each having an Orificed Outer end Wall; a 
Sleeve i disposed over each of Said compartment 
openings provided With a flange at the end thelre 
of adjacent Said opening, removably secured to 
said header, said sleeve extending from its said 
fiange" partly through. Said Shell longitudinally 
thereof, and open at its opposite end to said shell, 
said shell, compartments and sleeves providing 
a chamber' for a fluid; a U-tube for another ffluid 
having its U-bend disposed in Said Shell beyond 
Said Opposite ends of said sleeves, and having its 
legs extending one through each of said sleeves 
and through the correlated compartment and 
Said end wall oriffice thereof to the exterior and 
permanently secured to said end wall whereby 
Said header and U-tube provide a unit, each 
Said sleeve being provided with a slit extending 
throughout its entire length and through. Said 
flange, Said slit being openable to permit the pas 
Sage therethrough of Said tube, each said sleeve 
further having oppositely disposed outwardly ex 
tending o flanges adjacent each edge of said slit; 
and removable means engaging said oppositely 
dispOSed fflanges holding the opposite edges of 
Said Slit together. 

ADDISON. Y. GUNTER. • 


