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UNITED STATES PATENT office 
2,502,675 

CLEANABLE TYPE BEAT EXCHANGER 

Clyde S. Simpelaar, Racine, Wis., assignor to 
Modine Manufacturing Company, Racine, Wis., 
a corporation of Wisconsin 

Application December 23, 1946, Serial No. 71,987 
(C. 257-239) 2 Claims. 

1. 
The invention relates generally to heat ex 

changers, and more particularly to a cleanable 
type of heat exchanger. 
The utilization of heat exchangers in certain 

applications, particularly for use in chemical and 
food industries, requires that such equipment be 
So constructed that the same may be readily 
cleared. 
In the past, heat exchangers utilizing a plu 

rality of heat exchange tubes or a tube bundle, 
while providing easy accessibility for cleaning the 
tubes, have been So constructed that adequate 
cleaning of the outside tube surfaces could not 
be obtained. This condition resulted from the 
necessity of closely spacing tubes to secure ade 
quate heat transfer in reasonable bulk, maintain 
ing a gasketed Seal at the free end of the tube 
bundle, as well as the necessity of having access 
to both ends of the exchanger. 

It will be apparent that as the conventional 
tube bundle type of exchanger with a floating end 
requires considerable precision machining of the 
shell and piston-like head to secure a satisfactory 
seal, the cost of construction is necessarily 
greater, and the Overall size is increased, as such 
construction requires a shell having an internal 
diameter substantially larger than the overall di 
ameter of the tube bundle. 
The present invention has, among its objects, 

the production of a heat exchanger which does 
not require accessibility at both ends for clean 
ing, but at the same time provides ready accessi 
bility of both ends of the tubes in which both 
passes or sides of the exchanger are mechanically 
clearnable. 
Another object of the invention is the produc 

tion of such a heat exchanger having a minimum 
number of joints between the fiulids passed 
through the same in heat exchange relation, and 
embodying a simple casing and tube bundle struc 
ture which does not require any machine fits at 
the floating end, whereby the present invention 
may be utilized for heat exchange of fluids under 
high pressure. 
A further invention is the production of such 

an exchanger having a finned tube bundle struc 
ture which may be easily removed from its CaS 
ing, and in which the internal diameter of the 
latter is relatively little greater than the diame 
ter of the tube bundle. 
A further object of the invention is the pro 

duction of a heat exchanger having high efficiency 
in which the baffles incorporated therein are also 
utilized as heat transfer surfaces, and the Space 
normally occupied by a floating piston tube men 
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ber in the conventional exchangers utilized for 
additional heat transfer. 
Many other objects and advantages of the con 

struction herein shown and described will be ob 
vious to those skilled in the art from the dis 
closure herein given. ' 
To this end my invention consists in the novel 

construction, arrangement and combination of 
parts herein shown and described, and more par 
ticularly pointed out in the appended claims. 

In the drawings, wherein like reference char 
acters indicate like or corresponding parts: 

Fig. 1 is a longitudinal sectional view of a heat 
exchanger embodying the present invention, taken 
approximately on the line - of Fig. 2; 

Fig. 2 is a sectional view taken approximately 
on the line 2-2 of Fig. 1, and 

Fig. 3 is a sectional view taken approximately 
on the line 3-3 of Fig. 2. 
The present invention contemplates the use of 

tubes bent or otherwise formed into a more or 
less U-shape, whereby both ends of each tube 
may be secured to a single tube sheet, the main 
portions of the tubes being positioned substan 
tially at one side of the tube sheet with the tubes 
opening on the other side of the sheet. Provi 
sion is made for circulating a fluid through the 
tubes and circulating another fluid across the ex 
terior surfaces of the tubes, to which may be 
secured a plurality of heat transfer fins, the tubes 
being so constructed that the only joints existing 
.between the two fluids being circulated are the 
connections of the tube ends with the single tube 
sheet, and as such tubes are soldered, brazed cr 
otherwise bonded to the tube sheet, all gasketed 
joints between the circulating fluids are elimi 
nated. 

Referring to the drawings, indicates generally 
a casing, illustrated in the present instance as 
being cylindrical in cross-section, having an end 
wall 2, permanently secured thereto by welding 
or the like or, if desired, made integrally with the 
sides of the casing. The opposite end of the cas 
ing is provided with an outwardly extending 
peripheral flange 3, seated upon a tube sheet 4, 
a suitable gasket 5 being interposed therebetween. 
Positioned at the opposite side of the tube sheet 4 
is a tubular cover member, indicated generally 
by the numeral 6, closed at its outer end by an 
end Wall , permanently Secured thereto or inte 
grally formed therewith, the opposite or inner 
end of the cover 6 being provided with an out 
wardly extending peripheral flange 8 correspond 
ing to the flange 3 of the casing, a gasket member 

55 5’ being interposed between the flange 8 and the 
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adjoining portion of the tube sheet 4. The cas 
ing f, cover B and tube sheet 4 are secured tor 
gether by any suitable means, such as the bolts 
passing through the flange 3, tube sheet 4 and 

flange 8 and the cooperating nuts . Positioned 
within the casing f are a plurality of tubes 2 
and 3, which are provided with reverse bends 
4 and 5 respectively, whereby the ends of the 
tubes are brought back and secured to the tube 
sheet 4, the latter being provided with apertures 

of a size to receive the tubes which are Se 
cured to the sheet by soldering, brazing or other 
suitable means, all of the tubes opening on the 
side of the tube sheet adjacent the cover 6. 

It will be noted that the tubes are arranged in 
two horizontal rows, with the bends of the re 
spective tubes lying in parallel planes, and the 
curved portions 4 of the tubes 2 extending be 
yond the curved portions 5 of the tubes 3, the 
latter tubes being positioned between the two legs 
of the respective tubes 2. 

Secured to the tubes 2 and f3 are a plurality 
of heat transfer fins , the side edges 8 of which 
are shaped to closely fit the adjacent surface of 
the casing , while the edges 9 and 2 thereof 
are spaced from the adjacent surface of the casing 

, to provide fluid passages above and below the 
tubes. Also secured to the tubes 2 and 3, at 
spaced intervals, are a plurality of baffle members 
22, which in the present instance are shown as 
constructed from a slightly heavier material than 
the fins 7, and are extended to closely fit the 
casing f, and block the passage above or the 
passage below the tubes, the baffle members 22 
being positioned in the present instance to alter-, 
nately block such passageways, thereby providing 
a circuitous fluid path across the tubes 2 and 3 
and fins 7. It will be apparent that the number 
of baffle members 22 may be varied to provide any 
desired number of fluid passes across the tube 
bundle. 
The casing is provided with suitable pipe 

flanges 23 and 24 for making connections with 
fluid Supply pipes 25 and 26, either of the pipes 
25 and 26 forming the fluid inlet or outlet. For 
the purpose of illustration, the fiuid flow through 
the casing is indicated in Fig. 1 by arrows with 
the pipe 25 being the inlet and the pipe 26 the 
outlet, fluid in such case entering the casing from 
the pipe 25, passing across the looped ends 4 and ; 
15 of the tubes around the baffle 22, adjacent the 
closed end of the casing, but across the tubes and 
around the top of the second baffle 22, and so on 
until it passes from the casing through the pipe 26. 
It will be noted that fluid entering the casing 
from the pipe 25 passes over the looped ends 4 
and 5, thereby providing heat transfer in this 
space, which would normally be occupied in the 
Conventional exchanger by a floating piston type 
head, providing substantially no heat transfer. 
Each of the tubes 2 and 3 are provided with 

one long leg 27 and one short leg 28, the latter 
in the present instance terminating substantially 
flush with the face of the tube sheet 4 adjacent 
the cover 6, as clearly illustrated in Figs. 1 and 3, 
while the legs 27 project outwardly into the cover 
6. Positioned in the cover 6 is a baffle member 29, 
having apertures 3f therein, through which the 
ends of the legs 27 extend. The baffle member 
29 may be held in position by any suitable means, 
as, for example, an internally extending flange 
32, carried by the cover 6, and a plurality of 
sleeves 33 encircling the legs 27 and seated at 
their respective ends on the tube sheet 4 and 
baffle member 29, The latter is preferably held 
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4. - 
in position by such interlocking between the re 
spective parts, rather than by any bonding means, 
to facilitate dis-assembly and cleaning of the 
tubes, as will hereinafter be described, 

It will be noted that the battle member 2 di 
vides the interior of the cover 6 into two cham 
bers 34 and 5 respectively, the chamber 34 con 
municating with the open ends of the relatively 
long legs 27 of the tubes, while the chamber S. 
communicates with the Open ends of the rela 
tively short legs 28 of the tubes. The cover 
is provided with two pipe flanges 6 and 37 for 
connection with suitable pipes 8 and 39, forming 
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an inlet and outlet for the second fluid being cir 
culated through the exchanger. Either of the 
pipes may be utilized as the inlet or outlet. For 
example, assuming the pipe 8 to be the inlet, 
fluid will flow through the tubes in the directions 
indicated by arrows in Fig. 1, fluid entering into 
the chamber 34, passing into the legs 27 of the 
tubes and through the same, being exhausted into 
the chamber 35 and out through the pipe 39. 

It will be apparent that as the same fluid flows 
on both sides of the baffle 29, it is not necessary 
to provide a sealed or gasketed joint between the 
Same and the cover 6 or tube legs 27, a close fit 
within production tolerances being satisfactory, 
aS any fluid by-passed around the baffle from one 
chamber to another will be negligible in amount. 
The same is also true of the baffles. 22. Extending parallel with the legs of the tubes 
2 and 3 in the construction illustrated, are a 
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number of Sections of tubing 4 which, as illus 
trated in Fig. 3, do not extend completely through 
the tube sheet 4, and if desired may be closed 
at their ends adjacent the looped portions 4 and 
5 of the tubes 2 and 3, respectively. The tubes 

4 are utilized merely to preserve a substantially 
geometrical tube pattern and resultant flow pat 
tern across the tubes and fin surfaces, and also 
provide to some extent additional heat transfer 
surface. 
To clean the exchanger it is necessary merely 

to remove the bolts 9 and the cover 6, disconnect 

5 5 

ing the pipes 38 and 39, if necessary, after which 
the tube sheet 4 and associated tubes and fins 
may be withdrawn from the casing. The bafe 
member 29 is removed from the legs 27, thereby 
exposing the open ends of the shorter legs 28 of 
the tubes, whereby suitable cleaning apparatus 
may be run through the tubes, the radius or curva 
ture of the looped ends 4 and 7 being of sufficient 
size to permit the passage of ordinary tube clean 
ing apparatus. Likewise, as indicated in Fig. 2 
of the drawing, a brush B or other device may 
be readily passed between the various outer tube 
and fin surfaces to clean the latter, and, if desired, 
the entire tube structure may be readily dipped 
or Soaked in cleaning or solvent solutions, or 
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further cleaned by the use of steam. Obviously, 
cleaning of the casing and cover 6, as well as 
the baffle member 29 and sleeves 33, may be readily 
accomplished by the usual methods. After clean 
ing, the tube bundle is reinserted in the casing 
and sleeves 33 applied to the legs 27 of the tubes, 
baffle 29 installed, and the cover 6 and bolts re 
placed. 

It will be noted from the above description that 
I have provided a heat exchanger which is readily 
cleanable, and in which the number of joints be 
tween the two fluids being circulated, as a result 
of the U-shape construction, is reduced approxi 
mately to one-third those in past devices. 

It will also be noted that the present construc 
tion provides a very efficient device which may 
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be relatively inexpensively nanufactured by the 
tastial production methods with a minigaum 
Sinclint of machining, and with a saving in oil alik 
for the heat transfer efficiency achieved. 

Saving us described fly invention, it is ob 
vious hat yarious ingraterial edifications Ray 
e Easte in he sa; the without departing from the 

Spirit of any is avention; hence, I do not wish to be 
Asaderstood as liviniting myself to the exact forgia, 
&OEastruction, Yi'angement and cosahikation of 
gas hereira show Ya and described, or uses Yasn 
tion sci. 
What clairn as nevy aid desire to secure by 

Letters attent is: 
. SR 8, clearable type heaš, excharage, the coins 

siastion of 3 &ube sheet, a plurality of subst:33. 
liaisy J-shaped tubes positioned substentially at 
CEae side of said sheet and having their legs see 
geared thereto and ogering on the other side of 
said sheet, the respective tubes geigent, Cn sub 
st:23atially equai Radii, the distance between ad 
jacent legs of 2djoining tubes being less than 
the dista Race between the legs of each respective 
i.e, one leg of each tube being locage has the 
other leg thereof, said tubes having 8, plurality of 
Substantially fia; parallel transverse fans secured 
thereto and carried thereby, a hollow casing of a 
size to renovably receive the fined tubes, with 
the open end seated upon said tube sheet, gasket 
Eneans interposed between the adjoining portions 
of said sheet, and casing, the latter having a pair 
of fluid inie, and outlet openings therein, certain 
(of Said fins extending beyoid the others to form 
o&ife giaeans for directing fluid across the tubes 
and fins as it foWS from one opening to the other, 
2, hollow cover one aber having is open end seated 
p0 the other side of said tie sheet, gasket 

Ileans interposed between the adjoining portions 
of said sheet and cover, said cover member hav 
igg an inlet port and outlet port therein, a baffle 
Zinencer renovably positioned in said cover mega 
ber between said inlet and outlet ports to separate 
he saine, the longer legs of said U-shaped tubes 
extending through said baffle member and cor 
in nietating with one of said perts, and the shorter 
legs of said tubes terminating behind said oafile 
anember and comranicating with the other port 
in Said cover, and means for securing said casing, 
tube sheet and cover in asserabled relation. 

2. In a cleanable type heat exchanger, the co 
bination of a tube sheet, a plurality of substan 
tially U-shaped tubes positioned substantially at 
one side of said sheet with their legs secured 
thereto and opening on the other side of said 
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sheet, the respective tubes being bent on substan- 5 
tially equal radii, the distance between adjacent 
legs of adjoining tubes being less than the dis 
tance between the legs of each respective tube, 

a pair of filid inlet, and outlet ogee 

6 
Oie leg of each tube being longer than the other 
leg thereof, a plurality of straight tubes secured 
at one end to said tube sheet cooperable with and 
So arranged With respect to said J-shaped Eas 
as to provide a substantially uniform distance be 
tween asad a regular flow pattern across said tubes, 
said tubes having a plurality of substantially flat 
parallel transverse fins secured thereto aid car. 
fied hereby, a hollow casing, open at one ead, 
of a size to removably receive the finaed &ties, 
and having a peripheral fange at its open endogs. 
eratively Seated upon said tube sheet, gasket; 
means interposed between the adjoining portions 
of Said sheet and said flange, said casing having 

ags aereira, 
One Opening being positioned adjacent; he higher 
curved ends of said tubes and the other opening 
positioned adjacent the open end of said ossing, 
portions of certain of said fins extending beyond 
the others to form baffle means for directing sid 
across the tubes and fins as it, foWs from one 
opening to the other, a hollow cover metailer hay. 
ing 2 peripheral flange at its open erad operatively 
Seated upon the other side of said tube sheet, 
gasket means interposed between the adjoining 
portions of said sheet and the cover fiange, said 
cover member having an inlet port and an ogle, 
port therein, a baffle member removably posi 
tioned in said cover member between sais iss; 
mentioned ports to separate the sage, the logger 
legs of said J-shaped tubes extending through 
said baffle member and coir municating with their 
adjacent port and the shorter legs of said tubes 
terminating behind said baffle member and con 
nunicating with their adjacent port, and means, 
passing through the respective flanges and the 
portion of the tube sheet interposed therebetween, 
for Securing the same in assembled relationa. 

CYDE. S. SRPEAAR. 

REFERENCES (CTE 
The following references are of record in the 

file of this patent: 
UNITED STATES PATEN's 

Number Nanne late 
1,505,429 Ripley-------------- Aug. 19, 1924 
1,559,998 Shipley ------------- Nov. 3, i925 
1967,961 Metten ------------- July 24, 1934 

30 2,391,244 Jackson ------------ Dec. 18, 1945 
2,399,484 Gunter ------------- Apr. 30, 1946 
2,425,703 Morse -------------- Aug. 2, 1947 

FOREIGN PATENTS 
Number Country Date 

28,847 Great Britain ------- Dec. 14, 1912 
1,169 Great Britain ------- Jan. 15, 1913 

  


