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This invention relates to heat exchangers and
more particularly to heat exchangers of the shell
and tube type in which the tube bundle is prefer-
ably removable as a unit from the shell. The in-

5 vention is primarily concerned with an improved

" expansion baffle construction suitable for use in

any heat exchanger where a removable bafiie may

be employed and where it is desirable to provide

a fluid-tight seal along one or more edges of
10 the baffle. .

In heat exchangers of the shell and tube type
having a removable tube bundle it is frequently
desirable to employ a longitudinal baffle for caus-
ing multipass flow of the fluid supplied to the

15 shell. In assembling apparatus of this type it
is customary to secure the ends of the tubes to
the stationary tube sheet and to the floating tube
sheet and then, before this tube bundle is in-
serted in the shell, the longitudinal bafile may be

oq Inserted between the tubes, and one end of the
baffle secured to the stationary tube sheet. In
order that this unit may be inserted in the shell
without difficulty it is necessary to provide some
clearance between the edges of the baffle and the

o5 inner surface of the shell. In order to prevent
the fluid supplied to the shell from bypassing
around the edges of the baffle through these
clearance spaces it is necessary to provide a fluid-
tight seal between the longitudinal edges of the

3o bafle and the shell. My invention, as applied
to a heat exchanger of this type, is primarily con-
cerned with the problem of providing an efficient
seal between the longitudinal edges of the baffle
and the shell. An object of the invention is to

35 provide a baffle seal which will not interfere in
any way with the insertion of the tube bundle
into the shell. A further object is to provide
such. a sealing means including a packing element
which can be forced firmly against the inner

40 surface of the shell after the tube bundle is in
place this operation being performed with a
minimum of friction between the several parts
of the mechanism employed for moving the pack-
ing element. Another object of the invention is

45 to provide means whereby the packing element
is permitted to adjust itself to the contour of the
shell. My invention also contemplates a con-
struction which does not require accurate ma-
chining of the inner surface of the shell or of the

30 longitudinal edges of the baffle. A further ob-
ject of the invention is to provide a. sealing
mechanism including an actuating element which
performs its necessary function’ when moved
longitudinally of the baffle. In order to avoid

35 objectionable distortion of the actuating mecha-
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nism or excessive friction it is desirable to avoid
any arrangement in which the actuating means
is displaced laterally with respect to the baflle
as well as longitudinally of the baffle. Still an-
other object of the invention is to provide means
for locking the sealing mechanism to the baffle
thus preventing these parts from becoming sepa-
rated either when the tube bundle is inserted in
the shell or when it is being removed from the
shell. Accordingly, this mechanism may include
means for locking a packing bar, or the like,
to the means for actuating the same, and means
for locking the actuating means to the baffle.

The various objects and advantages of my in-
vention will be more apparent upon considering
the following detailed description which is to be
taken in conjunction with the accompanying
drawings in which: .

Fig. 1 is a vertical section view of .a heat ex-
changer embodying my invention;

Fig. 2 is a transverse section view taken on
line 2—2 of Fig. 1; ]

Fig. 3 is a horizontal section view of the heat
exchanger shown in Figs. 1 and 2, taken on line
3-—3 of Fig. 2;

Fig. 4 is an enlarged fragmentary section view
of a portion of the apparatus shown in Figs. 1, 2,
and 3, illustrating details of construction of the
bafile seal; ’

Fig. 5 is a section view similar to Fig. 4 but
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showing some of the parts in & different position -

whereby a tight seal is formed between the shell
and the longitudinal baffle;
Fig. 6 is a transverse section view taken on line
6—6 of Fig. 5 showing details of construction;
Fig. 7 is a transverse section view taken on

line T—1 of Fig. 5 illustrating details of con- .

struction;

Fig. 8 is a transverse section view taken on
line 8—8 of Fig. 5 showing details of construc-
tion;

Fig. 9 is a section view taken on line -9 of
Fig. 5 and

-Fig. 10 is an enlarged transverse section view of
the packing bar forming a part of the apparatus
illustrated in the other figures.

One embodiment of my invention, as applied
to a shell and tube type of heat exchanger hav-
ing a removable tube bundle, is shown in the
accompanying drawings. In these drawings the
heat exchanger comprises a cylindrical shell {
having end flanges 2 and 3. A cap 4 having a
flange § is secured to the shell flange 2 by a plu-
rality of bolts 6. A manifold chamber or hous-
ing T having an Integral tube sheet 8 is secured

40 -
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to the shell flange 3 by means of bolts 9. A
cover plate 10 is secured to a flange 11 on the
housing member 7 by a plurality of bolts 12, A
plurality of tubes I3 are secured at one end to
the stationary tube sheet 8 and at the other end
to a floating tube sheet i4., The cap 15 is se-
cured to the marginal portion of the tube sheet
t4 by means of a plurality of bolts 16 which en-
gage an inner sectional ring I1.
ring 8 is interposed between the sectional ring
and the rim of the cap 15. The diameter of the
foating tube sheet 14 is slightly less than the in-
side diameter of the shell | so that after the tube
bundle has been secured to the tube sheets this
assembled unit may be inserted in the shell |

. until the stationary tube sheet 8 engages the
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shell flange 3. The cap 15 is then secured to
the floating tube sheet and the end cap 4 is se-
cured to the shell flange 2.

A partition plate 19 is provided in the housing
T so that fluid entering this housing through the
inlet 20 is caused to flow through a portion of the
tube bundle to the space within the cap 15 which
serves to direct the fluid into the remaining por-

tion of the tube bundle so that it is returned to

the housing member T and discharged through
the discharge port 21 as indicated by the arrows.

In order to provide multipass flow of the fluid
supplied to the shell the apparatus-includes a
longitudinal baffle 22 which may be welded or
otherwise permanently secured to the stationary
tube sheet 8. Accordingly, fluid enfering the
shell through the inlet 23 near the stationary tube
sheet is caused to flow lengthwise of the shell
and around the end of the longitudinal bafile and
then back toward the stationary tube sheet and
through the discharge port 24, This arrange-
ment provides countercurrent flow of the two
fluids supplied to the apparatus thus insuring an
efficient transfer of heat from the hot fluid to
the cold .fluid. It is to be understood that the
fluid connections for one of the fluids may be
reversed if desired so as to provide concurrent
flow of the two fluids instead of countercurrent
flow.

It is desirable to secure the longitudinal baffle
22 to the stationary tube sheet 8 before the tube
bundle is inserted in the shell and in order to
avoid difficulty in inserting the tube bundle. in
the shell it is necessary to provide some clearance

‘between the longitudinal edges of the baffle 22

and the inside of the shell, In order to prevent
by-passing of the fluid from the shell inlet 23
to the shell outlet 24 through these clearance
spaces it is necessary to provide means for seal-
ing these clearance spaces after the tube bundle
has been inserted in the shell. As stated above,
the present invention is primarily concerned with
an improved means for effecting the desired seal

between the longitudinal edges of the baffle and

the shell, : v

The details of the preferred embodiment of my
improved sealing mechanism are best illustrated
in the enlarged Figures 4 to 10 inclusive.

My improved sealing mechanism which is pro-'
.vided -along each longitudinal edge of the baffle

comprises & housing or shroud 28 consisting of a
base plate 26 welded or otherwise fixed to the edge
of the baffle and side plates 21 which may be in-
tegral with or welded to the base plate 26. The
sealing element comprises a packing bar 28 hav-
ing strips of packing material 29 along the out-
side edges or corners of the packing bar.: These
strips of packing material of soft metal, or the
like, may be anchored to the packing bar 28 by

A continuous
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means of a series of pointed pins 30 as best shown
in PFig. 10. Each packing strip preferably ex-
tends beyond the adjacent edges of the packing
bar so as to readily engage the inner surface of
the shell and the marginal portions of the shroud
plates 21 when the packing bar is forced out-
wardly toward the shell,

The actuating mechanism which I prefer to
employ for the purpose of forcing each packing
bar 28 toward the shell comprises what may be
characterized as-a ball cage bar 31 movably
mounted within the shroud 25 and normally
resting on the base plate 26 thereof. The ball
cage bar has a plurality of openings 32 therein

forming ball sockets for receiving a plurality of .

balls 33. These balls are of such size that they
project out from the ball cage bar so as to engage
inclined surfaces 34 provided at intervals along
the inner surface of the packing bar 28. A trans-
verse supporting plate 35 is welded or otherwise
secured to the longitudinal baffle and this plate
is provided with a notch or opening 36 adapted
to receive one end of the ball cage bar., This end
of the ball cage bar is provided with screw threads
and is adapted to receive a collar or bushing 317
which engages the supporting plate 35. An ad-
justing nut 38 is provided on the end of the ball
cage bar and it will be understood that by turning
this nut the ball cage bar may be moved longi-
tudinally of the baflle to cause the balls 33 to force
the packing bar outwardly toward the shell: Af-
ter the packing bar has been forced firmly against
the inner surface of the shell a lock nut 39 may
be applied to the projecting end of the ball cage
bar to lock the nut 38 in its adjusted position as
shown in Figs. 5 and 9. With the parts in the
position shown in these figures it will be under-
stood that the strips of packing material 28 pro-
vide a fluid-tight seal which prevents by-passing
of fluid around the longitudinal edges of the bafile.
This is accomplished by virtue of the tight seal
formed between the packing strips 29 and the
inner surface of the shell and also between these
packing strips and the margina,l edges of the
shroud plates 21.

One of the particular advantages of my inven-
tion resides in the fact that a pivot contact is
made between the several balls and the packing
bar whereby the packing bar may adjust itself to
the contour of the inner surface of the shell.
It is to be understood that the expression “pivot
contact” as used throughout the specification and
claims is intended to define a contact or relation
between the packing bar and the actuating
means therefor which permits a lateral rocking
movement of the packing bar as well as an out-
ward movement away from the baffle and toward
the shell. This condition exists by virtue of the
fact that each ball makes a point contact with the
adjacent inclined surface of the packing bar as
shown at 40. It will be noted that each ball makes
a three point contact with the elements associated

reduces to a minimum the friction incident to ac-
tuating theé packing bar to force the same firmly
again the inner surface of the shell. This greatly
facilitates the operation of sealing the longitudi-
nal edges of the bafle and it eliminates any danger
of stripping the threads at the ends of the ball
cage bar. It will be understood that the required
lateral ocutward movement of each packing bar is
accomplished by a longitudinal movement of each
ball cage bar and that the movement of the ball
cage bars to perform its intended function is
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. therewith as shown at 40, 41, and 42. This con-
-struction is particularly ‘advantageous because it
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accomplished without the necessity for having
the ball cage bars move transversely with respect
to the baffle plate. ]

In order to release the packing bars so that the
tube bundle may be removed from the shell it is

. merely necessary to remove the lock nuts 39
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and unscrew the adjusting nuts 38 so that the
ball cage bars may be forced toward the sta-
tionary tube sheets. This releases the pressure
of the balls against the ball cage bar so that
the parts may occupy the position shown in
Fig. 4.

In order to facilitate the assembly of the ap-
paratus it is -desirable to provide means for
locking the packing bars and the means for
actuating the same to the longitudinal edges of
the bafle, To accomplish this purpose I may
provide a plurality bf clips 43 spot welded or
otherwise secured to the packing bars 28. These
clips have bayonet slots therein adapted to re-
ceive pins 48 carrled by the ball cage bar 3.
The bayonet slots have portions parallel to the
axis of the ball cage bar and other portions

. substantially parallel to the inclined surfaces
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34 of the packing bar 28 to accommodate the
lateral movement of the packing bars when the
same are forced outwardly toward the shell. The
shroud plates 21 may be provided with pins 45
which engage interconnected channels 46 and
471 provided at the ends of the ball cage bars
near the stationary tube sheet 8. In assembling
the sealing mechanism on the baffle 22 the sev-
eral parts are first placed in the position shown
in Fig. 4 with the ball cage bars engaging the
tube sheet. The adjusting nuts 38 are then
turned so as to cause the ball cage bars to move
longitudinally until the pins.44 engage the longi-
tudinally extending portions of the bayonet slots
in the clips 43 and this movement of the ball
cage bars also causes the pins 45 to register with
the channels 47 at the ends of the ball cage bars.
In this manner the ball cage bars are locked to
the shrouds 25 by virtue of the pins 45 and the
packing bars are locked to the ball cage bars by
virtue of the clips 43 engaging the pins 44. With
the parts in this position the tube bundle may
be inserted in the shell without any danger of
the sealing mechanism becoming accidentally
separated from the longitudinal edges of the baffie
22. As explained above, after the tube bundle
has been inserted the adjusting nuts 38 may be
turned so as to cause further longitudinal move-
ment of the ball cage bars whereby the balls are
caused to engage the inclined surfaces 43 of the
packing bars and force the same outwardly to-
ward the shell, thus providing the desired seal
between the shell and the longitudinal bafile.

" If desired, the end supporting plates 35 may
be secured in place by means of tie rods 48 which
serve to secure these plates to the stationary tube
sheet 8. )

It is to be understood that my invention is not
limited to the particular embodiment thereof
described above but includes such modifications
thereof as fall within the scope of the appended
claims.

I claim:—

1. Apparatus of the type described comprising
a shell, a removable bafle within the shell and
means for forming a seal between an edge of
the baffle and the shell, said means comprising
a bar extending along said edge and actuating
means for moving said bar toward the shell, said
actuating means having & pivot contact with said

3

bar to permit the same to adjust itself to the
contour of the shell.

2. Apparatus of the type described comprising
a shell, a removable bafle within the shell, a pack-
ing bar disposed between an edge of the baffle
and the shell, a strip of packing material along
each outer edge of said bar and actuating means
for moving said bar toward the shell, said actuat-
ing means having a pivot contact with said bar.

3. Apparatus of the type described comprising
a shell, a removable baffle within the shell, a
packing bar disposed between an edge of the
bafle and the shell and actuating means for
moving said bar toward the shell, said actuating
means including a plurality of elements each hav-
ing a point contact with said bar.

4. Apparatus of the type described comprising
a shell, a removable bafle within the shell, a
packing bar disposed between an edge of the
baffle and the shell and actuating means for mov-
ing said bar toward the shell, said actuating
means including a plurality of balls each making
a point contact with said bar.

5. Apparatus of the type described comprising

a shell, a removable bafle within the shell, a =

packing bar disposed between an edge of the
pafle and the shell, said packing bar having a
plurality of inclined surfaces, and actuating
means for moving said bar towards the shell,
said actuating means comprising a plurality of
balls each engaging one of the inclined surfaces
of said bar and means for moving said balls longi-
tudinally of the shell whereby the balls force the
said bar toward the shell.

6. Apparatus of the type described comprising
a shell, a removable baffle within the shell, a
shroud secured to the bafle along one edge there-
of, a packing bar disposed within said shroud, and
actuating means for moving said bar toward the
shell, said actuating means having a pivot con-
tact with said bar to permit the same to adjust
itself to the contour of the shell.

7. Apparatus of the type described comprising
a shell, a removable baffle within the shell, a pack-
ing bar disposed between an edge of the baflle
and the shell, a plurality of balls for engaging
the packing bar to move the same toward the
shell, & ball cage bar having sockets therein for
holding said balls and means for moving said

ball cage bar to cause the balls to force the pack- *

ing bar toward the shell.

8. Apparatus of the type described comprising
a shell, a removable baffle within the shell, a pack-
ing bar disposed between an edge of the baffle and -
the shell, said packing bar having a plurality of
inclined . surfaces, a plurality of balls each’

10

20

30

40

45

adapted to engage one of said inclined surfaces, -

a ball cage bar having sockets for holding said
balls and means for moving said ball cage bar
longitudinally of the shell. )

9. Apparatus. of the type described comprising

60

a shell, a removable baffle within the shell, a pack- -

ing bar disposed between an edge of the baffle
and the shell, actuating means for moving said
packing bar toward the shell and means for lock-
ing said packing bar to said actuating means.
10. Apparatus of the type described compris-

‘ing a shell, a removable bafle within the shell,

a packing bar disposed between an edge of the
bafile and the shell, an actuating bar movable
longitudinally of the shell, elements carried by
said bars for interlocking the same and means,;
for moving said second named bar to bring said
elements into interlocking relation with each
other. ¢
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11, Apparatus of the type described comprising
& shell, a removable baffle within the shell, a pack-
ing bar disposed between an edge of the baffle and
the shell, & shroud secured to the bafle and en-
closing said bar, actuating means for moving said
bar toward the shell, means for locking said bar
to said actuating means and means for locking
said actuating means to said shroud.

12, Apparatus of the type described compris-
ing a shell, a removable baffle within the shell, a
packing bar disposed between an edge of the
baffle and the shell, a shroud secured to the baffle
and enclosing said bar, actuating means for
moving said bar toward the shell and means for
locking said bar to said actuating means. -

13, Apparatus of the type described compris-
ing a shell, a removable bafle within the shell, a
packing bar disposed between an edge of the
baffle and the shell, a shroud secured to the baffle
and enclosing said bar, actuating means for mov-
ing said bar toward the shell, sald actuating
means comprising a bar movable longitudinally
of said baffle to any one of a plurality of positions,
means whereby movement of said actuating bar
to one of said positions locks said bars together,
and whereby movement of said actuating bar to
another of said positions forces said packing bar
tovard the shell. :

2,084,324

14. Apparatus of the type described comprising
a shell, a removable bafle within the shell, a
shroud secured to one edge of said baffle, a pack-
ing bar disposed within said shroud, said packing
bar having a plurality of inclined surfaces, a
plurality of balls, a movable ball cage bar within
said shroud for holding said balls, and means for
moving said ball cage bar longitudinally of said
baffle to cause the balls to engage the sald in-
clined surfaces and force the packing bar toward
the shell with each ball having a three-point
contact with the packing bar, the ball cage bar
and the shroud.

15. Apparatus of the type described comprising
8 shell, a stationary tube sheet fixed with respect
to one end of said shell, a floating tube sheet
within the shell, a tube bundle having its ends
secured to said tube sheets, a baffie extending
longitudinally of the shell and having one end
secured to said stationary tube sheet, a packing
bar disposed between one longitudinal edge of
the baflle and the shell and actuating means for
moving said bar toward the shell, said actuating
means having a pivot contact with said bar to
permit the same to adjust itself to the contour of
the shell. )

EDWARD A. DEWALD.
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