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My invention relates to tubular heat ex 
changers of the multiple-pass type having 
baffle means between the tubes of the passes 
and it has for an object to provide apparatus 
of this character having a removable tube 
bundle and baffle means with improved seal 
ing means for the baffle. 
Tubular heat exchangers of the two-pass 

type are commonly used for transferring 
heat from one medium to another, for ex 
ample, in heating oil in oil refinery appara 
tus. It is desirable that the tube bundle and 
the baffle shall be capable of ready removal 
for cleaning or other purposes and that, 
when assembled, the baffle shall be effective 
ly sealed to prevent leakage thereby. My 
invention has for its object to provide seal 
ing guide means for such a baffle which per 
mits of ready removal and replacement of 
the baffle, which supports the baffle, which 
effectively seals the baffle where required, 
and which is simple in design and economi 
cal to manufacture. 
One method, heretofore proposed, of pro 

viding for ready removal of the longitudi 
nal baffle along with the tube bundle is to 
loosely fit the lateral edges of the baffle into 
grooves or slots provided on the interior of 
the shell. In this arrangement, the differ 
ence in pressure on opposite sides of the 
baffle caused by the resistance to the flow of 
the fluid through the shell is relied upon to 
press the edges of the baffle against one of 
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the faces of the grooves with sufficient force 
to maintain a substantially fluid-tight joint. 
This arrangement makes adequate provision 
for ready removal of the baffle, but I have 
found that the slight irregularities in the 
marginal portions thereof resulting from 
commercial manufacture prevent continuous 
engagement of the baffle with the face of 
the groove. As a consequence, considerable 
leakage occurs between the baffle and the 
shell. 
Another method has been proposed in 

which the walls forming the groove are 
made flexible so as to grip the marginal 
portions of the baffle by spring tension with 
sufficient force to maintain a substantially 
fluid-tight joint. I have found that, with 

this arrangement, great difficulty is ex 
perienced in the withdrawal of the baffle, 
particularly after corrosion has set in. 

I have, therefore, conceived the idea, of 
providing strips which form a loosely fitting 
groove about the marginal portions of the 
baffle but which are sufficiently flexible that 
the difference in fluid pressure obtaining be 
tween the opposite sides of the baffle is 
capable of retaining the flexible strips in en 
gagement with either the baffle or the in 
terior of the shell structure with sufficient 
force to maintain a substantially fluid-tight 
joint. One of the principal advantages of 
such an arrangement resides in the fact that 
the tube bundle can be readily and easily 
withdrawn from the shell upon interruption of the circulation of the fluid therethrough. 
Another and even greater advantage resides 
in the fact that the strips have sufficient 
flexibility that the fluid pressure exerted on 
the strips, can maintain a joint which is substantially fluid-tight throughout 
length even though there be irregularities 
in the alignment of the baffle with respect 
to the shell structure. 
More specifically, therefore, it is an ob 

ject of my invention to provide, in appa 
ratus of the character designated, auxiliary 
strips carried either by the baffle or by the 
shell for forming a seal, which strips are 
sufficiently thin to permit the differential 
fluid pressure existing on opposite sides of 
the baffle to press the strips into continu 
ous engagement with the abutment surface 
even though irregularities may exist therein. 
A further object of my invention is to 

provide a seal for a baffle including abut 
ment surfaces and strips or walls cooperat 
ing with the surfaces which are capable of 

its 
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being deflected or flexed in order to improve 
sealing. ay 
A still further object of my invention is 

to provide a baffle guide having flexible 
groove elements with rigid reinforcing ele 
ments to withstand the load imposed on the 
baffle. 
These and other objects are effected by 

my invention, as will be apparent from the 
following description and claims, taken in 
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cordance with my invention; 

2 

connection with the accompanying draw 
ings, forming a part of this application, in 
which: 

Fig. 1 is a view, in sectional elevation, of 
one form of heat exchanger arranged in ac 

Fig. 2 is a horizontal plan view taken 
along the lines II-II of Fig. 1 and show 
ing the arrangement of sealing strips; 

Fig. 3 is a cross-sectional elevation taken 
along lines III-III of Fig. 1 showing the 
position of the sealing strips on the longi 
tudinal baffle; 

Fig. 4 is a detail view of one edge of the 
baffle showing the arrangement of sealing 
strips and auxiliary supporting strips; and, 

Fig. 5 is a detail view of a modification 
of the arrangement shown in Figs. 1 to 4, 
showing the sealing and supporting strips 
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attached to the shell structure. 
Referring now to the drawing, I show, 

in Fig. 1, a heat exchanger embodying a 
shell 11 having flanges 12 and 13 and hav 
ing located near one end thereof, an inlet 
connection 14 and an oppositely-disposed 
outlet connection 15 for circulating a fluid 
medium through the shell. A tube bundle 
16 is longitudinally disposed within the shell 
and supported, at one end, in a stationary 
tube plate 17 secured to the flange 12 and, 
at the other end, in a floating tube plate 18. 
An annular member 19 provided with a 

partition 20, a fluid medium inlet 21, a fluid 
medium outlet 22, and a cover 23 cooperates 
with tube plate 17 to provide an inlet box or 
chamber 24 directing fluid into the upper 
portion of the tube bundle and a lower box 
or chamber 25 receiving fluid from the lower 
portion of the bundle. The cover 23 is re 
movably secured to the member 19 to pro 
vide access to the tubes through the boxes 
or chambers 24 and 25. 
A bonnet member 26 cooperates with the 

floating tube plate 18 to form a chamber 
27 to direct the fluid from the upper por 
tion of the tube bundle back through the 
lower portion. The floating tube sheet 18 
is gripped peripherally between the flange 
28 of the bonnet member 26 and the flange 
or ring 29. 
A removable hood member 30 is secured 

to the flange 13 and encloses the bonnet 26 
and the floating tube plate 18. A bearing 
pad 31 is provided in the lower portion 
of the hood 30 which permits the tube plate 
18, and the members carried thereby, to float 
back and forth to allow for relative ex 
pansion and contraction of the tube bundle 
16 with respect to the shell. 
The tube bundle 16 is removable from the 

shell in a manner which is old and well 
known in the art. The cover 23 and the an 
nular member 19 may be removed first and 
the tube plate 17 detached from the flange 
12. Thereafter, the hood member 80 can 
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be detached from the flange 13 after which 
the bonnet member 26 may be detached from 
the ring 29. The latter is split diametri 
cally so that both the ring 29 and the bon 
net member 26 may be freed from the tube 
plate 18 after which the tube bundle may 
be drawn (in the embodiment illustrated) 
to the left so as to remove it from the shell 
11, the tube plate 18 being of such a diame 
ter as to pass freely through the bore of the 
shell 11. 
A baffle plate 32 is disposed in a horizon 

tal position within the tube bundle and ar 
ranged to extend longitudinally of the shell 
to compel fluid medium entering inlet 14 
to flow longitudinally of the tube bundle 
over the upper portion thereof and return 
through opening 33 around the end of the 
baffle 32 over the lower portion before pass 
ing out through outlet 15. 

Ordinarily, in this type of apparatus, as 
heretofore set forth, it is customary to pro 
vide for removing the tube bundle 16 and 
the baffle plate 32 longitudinally from the 
shell as a unit. I provide for this by ar 
ranging longitudinally-extending, . baffle 
supporting rails or tongues 34 and 35 inte 
riorly of the shell 11 at opposite sides there 
of and a transversely-extending rail 36 se 
cured to the tube plate 17. Each of these 
rails comprises flange portions 40 and 41, 
as shown in Fig. 4, welded or otherwise se 
cured to the shell, and a web portion 42 
projecting inwardly of the shell, with the 
faces thereof providing oppositely disposed 
abutment surfaces. 
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Rigid supporting strips 43 and 44 are se 
cured by rivets 45 on opposite sides of the 
baffle plate 32 at the marginal portions 
thereof and project beyond the edges to 
provide grooves for the reception of the 
web or tongue of the rail member 41. The 
strips or groove walls 43 and 44 are made 
relatively rigid so as to carry the weight 
of the baffle and transmit to the rail 41 any 
force exerted on the baffle, as for example, 
by the fluid circulating through the shell 11. 

Sealing strips are preferably disposed at 
both sides of the marginal portions of the 
baffle 32 to engage opposed abutment sur 
faces of the web 42 for permitting the differ 
ential pressure to effect a seal in either di 
rection should the direction of fluid flow 
through the shell be reversed. 

Therefore, provide sealing strips 46 and 
47 secured on opposite sides of the baffle 32 
underneath the supporting strips 43 and 44. 
The sealing strips are made of yieldable or 
flexible material which is of such relatively 
small thickness that, when the tongue or 
web member 42 is inserted therebetween, any 
very small pressure difference on opposite 
sides of the baffle, resulting from the re 
sistance of the tube bundle and the baffle 
element to the flow of the fluid through the 
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shell structure, causes the sealing strip on 
the side of greater pressure to be 
against the adjacent abutment surface pro 
vided on the rail. At the same time, the 
sealing strip in engagement with the rail 
is sufficiently flexible that it readily con. 
forms to any irregularities' along the line of 
engagement. 
The sealing strips 46 and 47 may be biased 

toward each other so that they will grip the 
opposite faces of the web or tongueportion 
42 of the rail by a slight spring tension, 
However, the pressure exerted upon the 
strip by the fluid is mainly relied upon for 
bringing the latter into continuous engage 
ment with the rail. 

It will be noted that the supporting strips 
43 and 44 extend substantially across the 
full width of the sealing strips 46 and 47 
but are flared outwardly from the sealing 
strips to permit the latter to be exposed to 
the fluid pressure in the shell. By arrang 
ing the supporting strips 43 and 44 to ex 
tend out sufficiently to fully embrace the 
sealing strips 46 and 47, in addition to Sup 
porting the weight of the baffle and pre 
venting undue strain, they constitute a 
guard over the projecting edges of the rela 
tively thin sealing strips and provide pro 
tection during handling. As stated hereto 
fore, the baffle 32 is removable with the tube 
bundle inasmuch as, shortly after com 
mencement of withdrawal of the tube bun 

ce 

of the shell. The sealing strips 46 and 4. 
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die, the tube plate 18 abuts against the ad 
jacent edge of the baffle 32, causing the lat 
ter to be drawn outwardly with the tube 
bundle. 

In Fig. 5, show another form of Seal em 
bodying my invention in which the sealing 
strips 46 and 47, instead of being attached 
to the removable baffle plate 32, are attached 
to the stationary shell structure. In this 
embodiment, rail members 38 and 39 em 
bodying flange portions 48 and 49 and web 
or groove forming portions 50 and 51 pro 
jecting inwardly are secured to the interior 
are secured to the web portions 50 and 51 
of the rail members near the bottom of the 
groove formed therebetween. The web port 
tions 50 and 51 of the rail members 38 and 
39 are spaced apart sufficiently to permit the 
baffle 32 to be inserted with a loose sliding 
fit. The sealing strips are arranged to en 
gage opposite sides of the marginal portions 
of the baffle 32 when it is inserted in posi 
tion. 
tongue portions 50 and 51 of the rail mem 
bers 38 and 39 perform the function of sup 
porting the baffle 32 and provide a protect 
ing guard for the sealing strips 46 and 47. 

In all embodiments, I prefer, according 
to my invention, to make the relatively thin 
sealing strips of a corrosive-resistant ma-. 
terial such as, for example, "stainless steel', 

y 
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The inwardly-projecting web or 
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brass or bronze. The use of strips of this 
type avoids frequent replacement and mini 
mizes cleaning. - 
By using the type of sealing means here 

in described, I am able to utilize one type 
of element to provide the seal having the 
desirable characteristics of resistance to cor 
rosion and of sufficient flexibility, to permit 
it to flex under fluid pressure, and which 
can be economically made in the form of 
relatively thin strips, and I am able to utilize 
another type of element to perform the func 
tion of supporting the longitudinal baffle in 
relation to the shell structure, made of a 
cheaper material than is required for the 
sealing strips. - 

While, in the embodiments of my inven 
tion illustrated and described, I have used 
sealing strips on both sides of the baffle, 
it is to be understood that the scope of my 
invention also includes the use of sealing 
strips on only one side of the baffle. 
Also, while I have shown my invention in 
but two forms, it will be obvious to those 
skilled in the art that it is not so limited, 
but is susceptible of various other changes 
and modifications, without departing from 
the spirit thereof, and I desire, therefore, 
that only such limitations shall be placed 
thereupon as are imposed by the prior art 
or as are specifically set forth in the ap 
pended claims. 
What I claim is: 
1. The combination with a heat exchanger 

including a shell element and a baffle ele 
ment dividing the interior space of the shell 
element into first and second passes, of 
flexible means responsive to the pressure dif 
ference existing between the first and second 
passes for sealing the baffle element with re 
spect to the shell element except where the 
first pass communicates with the second pass. 

2. The combination with a heat exchanger 
including a shell element and a removable 
baffle element dividing the interior space of 
the shell element into first and second passes, 
of flexible metallic strip means carried by 
one of said elements and cooperating with 
the other element to effect sealing in re 
sponse to pressure difference existing be 
tween the first and second passes except 
where the first pass communicates with the 
second pass. - 

3. A heat exchanger as claimed in claim 
2 in which the flexible metallic strip means 
is composed of a corrosive-resistant ma 
terial. . ../ - 

4. In a heat exchanger, in combination, a 
shell element, a removable tube bundle and 
bafie element in the shell element, a sup- - 
port for the baffle element including means 
providing abutment surfaces on one of said 
elements adjacent to lateral margins. of the . 
baffle element and flexible strips carried by 
the other of said elements and retained in 
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constraining the baffle element to occupy a 
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4. 

substantially fluid-tight engagement with 
said abutment surfaces by fluid pressure. 

5. In a heat exchanger, in combination, 
a shell element, a removable tube bundle and 
baffle element in the shell element, means for 
predetermined position with respect to the 
shell element when assembled, and sealing 
means for the baffle element embodying 
flexible strips which are flexed when the 
baffle element is in assembled position. 

6. In a heat exchanger, in combination, a 
shell element, a removable tube bundle and 
baffle element in the shell element, a support 
for the baffle element including means pro 
viding abutment surfaces on one of said ele 
ments adjacent to lateral margins of the 
baffle element and flexible strips carried by 
the other of said elements and which are 
flexed when fitting flush against the abut 
ment surfaces. 

7. The combination with a heat exchang 
er having a shell element and a removable. 
tube bundle and baffle element, of support 
ing and sealing means for the baffle element 
including tongue-and-groove means carried 
by said elements and the groove means hav 
ing substantially flat flexible walls engaging 
lateral faces of the tongue. 

8. The combination with a heat exchang 
er having a shell element and a removable 
tube bundle and baffle element, of support 
ing and sealing means for the baffle element 
including tongue-and-groove means carried 
by said elements and the groove means hav 
ing flexible walls engaging lateral faces of 
the tongue, said groove means including op 
E. flexible wall members engaging the 
ateral faces of the tongue and non-flexible 
wall members provided outwardly of and 
adjacent to the flexible wall members and 
forming a protecting guard over said flex 
ible wall members. 
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9. The combination with a heat exchang 
ei having a shell element and a removable 
tube bundle and baffle element, of support 
ing and sealing means for the baffle includ 
ing tapered tongues carried by one of the 
elements and grooves provided on the other 
element, said grooves having flexible walls 
responsive to fluid pressure for holding them 
in engagement with the tongues. 

10. In heat exchange apparatus, the com 
bination of a shell structure, a removable 
tube bundle disposed within the shell struc 
ture and embodying a removable baffle mem 
ber, said baffle member having a portion 
thereof arranged to form a joint with a por 
tion of the shell structure, said joint includ 
ing a strip of flexible sheet material secured 
to one of the portions and responsive to fluid 
pressure for engaging the other portion. 

11. In heat exchange apparatus, the com 
bination of a shell structure, a removable 
tube bundle disposed within the shell struc 
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ture and embodying a removable baffle mem 
ber, and means for effecting a substantially 
fluid-tight joint between the baffle member 
and the shell structure including a flat strip 
of flexible material projecting outwardly 
from the baffle member and held in engage 
ment with the shell structure by spring ten 
sion and fluid pressure. 

12. In a heat exchange apparatus, the 
combination of a shell structure, a tube 
bundle, means for supporting the tube bun 
dle within the shell structure and providing 
for removal thereof from the shell structure, 
a removable baffle extending longitudinally 
in the shell structure, said baffle having flex 
ible marginal portions retained in engage 
ment with interior portions of the shell 
structure, at least in part, by spring tension 
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for effecting a substantially fluid-tight joint. 
13. A baffle for forming a partition be 

tween fluid-containing compartments of a 
heat exchanger, said baffle embodying flex 
ible marginal portions and a substantially 
non-flexible intermediate portion. 

14. In heat exchange apparatus, the com 
bination of a shell structure, a tube bundle, 
means for supporting the tube bundle with 
in the shell structure and providing for re 
moval thereof from the shell structure, a 
removable baffle extending longitudinally 
through the shell structure, a flexible strip 
attached to the baffle, means responsive to 
fluid pressure in the shell structure for re 
taining the flexible strip in engagement with 
the shell structure so as effect a substantially 
fluid-tight joint between the baffle and the 
shell structure, and means for securing said 
strip to the baffle and for supporting the 
baffle within the shell structure. 

15. In heat exchange apparatus, the com 
bination of a shell structure, a removable 
tube bundle disposed within the shell struc 
ture and embodying a removable baffle mem 
ber, said baffle member having a portion 
thereof arranged to form a joint with a por 
tion of the shell structure, said joint includ 
ing a strip of flexible sheet material secured 
to one of the portions and responsive to fluid 
pressure for engaging the other portion and 
also including a strip of relatively rigid 
material secured to one of the portions in a 
position to embrace the flexible strip and to 
support the baffle in the shell structure. 

16. In heat exchange apparatus, the com 
bination of a shell, a tube bundle, means for 
supporting the tube bundle in the shell and 
providing for removal thereof from the 
shell, a baffle extending longitudinally with 
in the shell and removable with the tube 
bundle, a rail member having oppositely 
disposed longitudinal abutment 
provided thereon extending longitudinally 
of the shell, pairs of flexible members se 
cured to the marginal portions of the baffle 
and embracing the opposite abutment sur- 3 
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faces provided on the rail member, and 
means for fixedly securing one of the edge 
portions of the flexible members to the 
baffle- and for limiting the movement of 
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sealing engagement with the other portion 
in response to the pressure difference ob 

the other edge portions of the flexible. 
members. 
1. In heat exchange apparatus, the com 

bination of a shell structure, a tube bundle, 
means for supporting the tube bundle in the 
shell structure and providing for removal 
thereof from the shell structure, a baffle 
extending longitudinally within the shell 
structure and removable therefrom with the 
tube bundle, said baffle dividing the shell 
structure into first and second compart 
ments, fluid inlet and outlet means provided 
in the shell structure and arranged to convey 
fluid through the first compartment and 
thence through the second compartment, 
whereby the average fluid pressure obtain 
ing in the first compartment is relatively . 
higher than the average fluid pressure ob. 
taining in the second compartment, and 
means for effecting a substantially fluid 
tight joint between edge portions of the 
baffle and adjacent. portions of the shell 
structure and including flexible members se 
cured to one of the portions and effecting 

taining between the compartments. 
18. In heat exchange apparatus, the com 

bination of a shell structure having inlet 
and outlet openings for circulating a fluid 
through the interior of the shell structure, 
a tube bundle, means for supporting the tube 
bundle within the shell structure and pro 
viding for the removal thereof from the shell 
structure, said tube bundle having associated 
therewith inlet and outlet connections for 
circulating a second fluid through the tubes 
thereof, rails secured on opposite sides of 
the interior portion of the shell structure 
and extending longitudinally thereof, said rails having oppositely-disposed, longitudi 
nal abutment surfaces, and a baffle plate re 
novable with the tube bundle and dividing 
the shell structure into compartments, AS baffle plate having edge portions thereof dis 

s 

3D 

posed adjacent to the rail, flexible metallic 
EP secured to opposite sides of the baffle and arranged to project beyond the edge 
portions thereof for engaging the oppositely 
disposed abutment surfaces of the rails, said metallic strips being held in substantially 
fluid-tight engagement with the abutment 
surfaces by the differential fluid pressure 

EE sides of the baffle, and existing on 
relatively rigid strips secured to the baffle 
and arranged to limit the transverse move 
ment of the flexible strips and to support 
the baffle plate from the rails. 

19. In heat exchange apparatus, the com 
bination of a shell, a tube bundle, e8S 
for supporting the tube bundle in the shell 

and providing for removal thereof from the 
shell, a baffle extending longitudinally with 
in the shell and removable with the tube 
bundle, pairs of flexible members extending 
longitudinally of the shell structure and em 
bracing opposite sides of marginal portions 
of the baffle, and means for fixedly securing 
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one of the edge portions of the flexible mem 
bers to the shell and for limiting flexing 
movements of the other edge portions of the 
flexible members. 

20. In heat exchange apparatus, the com 
bination of a shell, a tube bundle disposed 
within the shell and removable therefrom, a 
baffle extending longitudinally within the 
shell and removable therefrom with the tube 
bundle, said baffle being arranged to divide 
the shell into compartments, rail members 
extending longitudinally within the shell 
and providing grooves for receiving mar 
ginal portions the baffle, and flexible strips 
provided on the rail members and forming 
flexible walls for the grooves, said flexible 
walls engaging opposite sides of the mar 
ginal portions of the baffle and said rail 
members embodying relatively non-flexible, transversely-projecting portions embracing 
the flexible strips and detachably support 
ing the baffle from the shell structure. 

In testimony whereof, I have hereunto 
subscribed my name this twenty-ninth day 
of May, 1930. 

JOHN A. POTTER. 
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