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My invention relates to tubular heat exchanger bundles 
particularly of the “Floating Head” and U bend types 
which do not have the tubes permanently ?xed to the 
tube sheet but instead are removable for individual clean 
ing and reinstallable in the bundle When the complete 
bundle is out of the exchanger shell or casing. 
The object of my invention is to provide a breakdown 

tube clamping and tube positioning baffle assembly that 
will allow a new and different method of lifting a num 
ber of tubes at a time from the ba?les when the bundle 
is being disassembled for individual tube cleaning and 
the tubes laid back in the ba?les when the bundle is 
being reassembled. This eliminates the present time con 
suming method of pulling the tubes one at a time through 
the holes in the tubesheet and baffles and replacing them 
through the close ?tting holes in the tubesheets and inter 
vening ba?ies. This will also eliminate the costly manu 
facture and use of tube retainer plates that are attached 
to the outside faces of the tubesheets to prevent the tubes 
from moving out of the tubesheets and O-ring ?uid pres 
sure seals by forces produced by differential ?uid pres‘ 
sure. The slightest chance of the tubes moving from the 
tubesheets and O-ring seals will not and cannot be toler 
ated by the re?ning and chemical industries where con 
tamination would result between the ?uid on the tube 
side and the ?uid on the shell side of the heat exchanger. 
Another object is to provide the tubesheet in the ex 

changer bundle with O-ring cavity as a circular groove 
in the tube hole wall that completely con?nes any suitable 
O-ring ?uid pressure seal element around the tube extend 
ing through the tubesheet so that the tubesheet and the 
O~ring seal element can be removed and reinstalled as 
an assembly when the bundle is disassembled and reas 
sembled. This will eliminate the unavoidable removal of 
each O-ring seal element and damages to many when the 
bundle is disassembled and the individual installation 
of each O-ring element and damage to many when the 
bundle is reassembled. This will also eliminate the neces 
sity of the plates on the outside faces of the tubesheets 
to retain the O-ring seal elements in the O-ring caviy 
existing as a counterbore from the outside face of the 
tubesheet. 
Another object is to provide a structure whereby O-ring 

?uid pressure seals can be used in U bend type heat ex 
changer bundles. This cannot be accomplished by prior art 
structure where the mechanical principle of an elastic and 
resilient O-ring ?uid pressure seal is used in the tube 
sheet and around the tube extending therethrough to seal 
against the m'ming of the ?uids on the tube and shell 
sides of the exchanger unit. 
The more recently devised prior art heat exchanger 

bundles using elastic and resilient O-ring seal elements to 
seal between the outer surface of the tube and the wall 
of the hole in the tubesheet through which the tube ex 
tend, consists essentially of a tubesheet at each end of 
the bundle that have counterbores from the outside faces 
of the tubesheets to act as O-ring cavities and a tube 
retainer plate attached to the outside faces of the tube 
sheets. These tube retainer plates are also counterbored 
to receive the end of the tube and the bottom of the 
counterbore acts as an abutment for the end of the tube 
at each end of the bundle to retain it from moving longi 
tudinally from the tubesheet. This retainer plate is also 
necessary to retain the O-ring in the counterbored O-ring 
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cavity. This structure can only be adapted to ?oating head 
and ?xed tubesheet type heat exchanger units where they 
have the tube retainer plates on the tubesheets at each 
end of the bundle. This type structure cannot be adapted 
to a U bend type bundle where there is only one tube 
sheet because the preponderance of the ?uid pressure 
when on the tube side will force the tube out of the tube 
sheet in the direction towards the shell side of the ex 
changer unit. 
The conventional type bundles are equipped with ba?le 

plates in the form of circular segments normally having 
600 to 800 close ?tting holes in each ba?le through which 
the tubes extend from one tube sheet to the other. There 
are as many as 30 ba?les alternately spaced throughout 
the length of some bundles but it is more common to 
have from 8 to 10 ba?les. The tubes must be pulled for 
cleaning one at time through the holes in one tube 
sheet and all the ba?les. The O-ring seal elements are un 
avoidably removed and many damaged by special tools 
used to apply force to drive the tubes from the tube 
sheet at one end of the bundle. The O-ring seal elements 
in the tubesheet at the other end of the bundle ride the 
tube out of the counterbore at that end. In many instances 
there is a very hard material on the external surfaces of 
the tubes and considerable force is required by mechanical 
tuggers with tube attaching means to shear this material 
off where tubes pass through the close ?tting holes in the 
ba?les and tubesheet. In many services this desirable 
type breakdown bundle cannot be used because the ma 
terial is too hard to be sheared from the outside surface of 
the tubes. 
The tubes are then cleaned and reinstalled in the bundle 

by one person pushing the tubes one at a time through 
the hole in the tubesheet at one end of the bundle and 
one person guiding the tube end through the holes in 
each battle and into the hole of the tubesheet at the 
opposite end of the bundle. This requires one man 
walking back and forth the sixteen to twenty foot lengths 
of bundles each time a tube is installed. The O-ring seal 
elements are reinstalled one at a time into the counter 
bore O-ring cavities and around the tubes by the use of 
a special tool. Many are damaged in this operation. The 
tube retainer plates are reinstalled on the outside faces 
of each tubesheet. Thus, the labor involved is very time 
consuming when there are 1000 to 1400 sixteen to twenty 
foot long tubes in a conventional bundle and two tube 
sheets in which O-ring elements must be installed. There 
are many re?ning and chemical industries who have 3 to 
4 hundred of this size bundles in their plants. Many re 
quire cleaning every 60 to 90 days and the cleaning cost 
is as high as $1,000 per bundle. 
The features of my novel structure makes it possible 

to lift a plurality of tubes from the bundle at one time 
when the bundle is disassembled and replace them at 
one time when the bundle is reassembled. It completely 
eliminates pulling the tubes through the tubesheet and 
baflies, installing the O-ring elements one at a time in 
each tubesheet and installing the tube retainer plates 
on each of the two tubesheets. My O-rings do not have 
to be removed or reinstalled one at a time when the 
bundle is disassembled and reassembled. A substantial sav 
ings in time and labor is thereby effected considering 
there are as many as 1400 tubes and 2800 O-ring elements 
in a bundle. Damage to the O-ring is also avoided when 
the tubes are removed and reinstalled at each cleaning. 
Damaged O-rings result in leaks so that time consuming 
repairs after the bundle is assembled, will also be avoided. 
No special tools are required to install the O-rings 

element in my structure. They are easily and rapidly 
installed in the O-ring cavities by the ?ngers before the 
tubesheet is installed and remain in place thereafter to 
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be removed and reinstalled as an assembly with the tube 
sheet at successive dismantling and reassembling. 
The breakdown tube clamping and tube positioning 

ba?le provides another novel feature in that it clamps 
the tube in a ?xed position in the bundle and therefore 
eliminates the costly manufacturing of the precision con~ 
structed tube and O-ring retainer plates. 

FIG. I is a longitudinal plan view partly sectional of 
a Floating Head type heat exchanger bundle. 
FIG. II is a cross section of FIG. I taken through 

section line 2-—2 at the face of a breakdown tube damp 
ing and tube positioning ba?’le assembly. 

FIG. III is a longitudinal plan view partly sectional 
of a U bend type heat exchanger bundle. 

FIG. IV is a cross sectional view of FIG. III taken 
through section line 4—4 at the face of the breakdown 
tube clamping and tube positioning assembly where it is 
attached to the inside face of a tubesheet. 

FIG. V is a side view partly sectional of another 
adaptation of the breakdown tube clamping and tube 
positioning assembly for securing the U tubes and O-ring 
seal elements in the tubesheets of U bend or Floating 
Head type bundles. 
FIG. V1 is a sectional view taken through section line 

6—6 in FIG. V. 
Referring to the drawings of FIG. I and FIG. II a 

tube bundle is shown having tubes 3 extending between 
tube sheets 10 axially spaced by stay rod 9. The tubes are 
clamped in position by a pair of assemblies 24. Each 
breakdown tube clamping and tube positioning baffle 
assembly 24 is comprised of segments 1 having semi 
circular shaped recesses 2 spaced along two of the op 
posite sides of each segment 1, except the two end seg 
ments 25 and 26 which have the recesses only on one 
side. These recesses 2 are near the same diametrical dimen 
sion as the outside diameter of the tubes 3 and they 
form close ?tting holes through which the tubes 3 extend 
when the segments 1 are secured in place, with the 
sides having the recesses 2 juxtaposed to one another, 
by the ba?le segments clamping element 4. The ba?le 
segments clamping element is adapted to extend through 
a tube lane, transverse to the longitudinal axes of the 
segments 1, and is comprised of prongs 28 that form 
a crotched slot to receive all the segments 1 juxtaposed 
in the slot substantially as described to form one break 
down tube clamping and tube positioning ba?le assem 
bly 24. 
The prongs 28 have threaded ends 5 that extend 

through holes 6 in the plates 7 that are attached to 
the opposite faces of the outermost segment 26 of the 
said baffle plate. The nuts 8 are provided for the threaded 
ends 5 and when tightened cause the segments 1 to be 
drawn perpendicular to the longitudinal axes of the tubes 
3. The widest dimension of the segment 1 parallel with 
the slot and perpendicular to the tube 3 is such so as 
to cause the juxtaposed semi-circular shaped recesses 2, 
when drawn together, to contact and clamp the tubes 
3 and prevent them from moving longitudinally through 
the tubesheets 10 when the breakdown tube clamping and 
tube positioning baf?e assembly is secured in a ?xed posi 
tion in the exchanger bundle by the stay rod 9 having 
reduced diameter sections extending through the recesses 
in end segment 25 and the segment 1 adjacent thereto 
as shown in the cut-away portion of FIGURE 1. The 
stay rod 9 also secures the tubesheets 10 at each end 
of the bundle in a ?xed position when the nuts 11 are 
tightened into place on the threaded ends of the stay 
rod 9. 

Circular grooves 12 are provided in the tubesheets 
10 concentric with the tube holes 13 to receive and 
completely con?ne O-ring ?uid pressure seal elements 
14 around the tubes 3 extending therethrough. The O 
ring seal element 14 is provided to prevent the mixing 
of the ?uid under pressure on the tube side of the heat 
exchanger unit with the ?uid on the shell side of the 
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4 
heat exchanger unit when the preponderance of pressure 
is in either direction. The breakdown tube clamping and 
tube positioning baf?e assembly clamps the tubes 3 in 
such a manner so as to prevent them from moving out 
of the tubesheets 10 or from the O-ring elements 14 
but they do have free thermal expansion or contraction 
throughout their entire lengths on either side of the 
breakdown baffle that does the clamping. 
The bundle is disassembled for individual tube clean 

ing by removing the nuts 11 from the stay rod 9. This 
allows the tubesheets 10 with the O-ring elements 14 
to ‘be pulled from each end of the tubes 3. Nuts 8 are 
removed from the threaded ends 5 of the prongs 28 
on all the baffle assemblies and the outermost segments 
25 and 26 of all the baffle assemblies are lifted exposing 
the top row of tubes 3 which also are lifted from the 
bundle. This exposes the next segments 1 to be lifted 
which exposes another row of tubes to be lifted from 
the bundle. The procedure is repeated until all of the 
tubes 3 and segments 1 have been removed from the 
bundle. 
The bundle is reassembled by placing one tubesheet 

10 in position and the end segments 25 in their respec 
tive positions. The tubes 3 are pushed through the bot 
tom row of holes from the inside face of the tubesheet 
10 far enough so that the other ends of the tubes 3 when 
laid in the segment 25, that is positioned to be juxta 
posed to the inside face of the tubesheet 10 at the other 
end of the bundle, so that the tube ends are ?ush with 
the face of the said segments 25. The next segments 1 
are laid in place and another row of tubes 3 are installed 
as described. The procedure is repeated until all of the 
tubes 3, segments 1 and 26 and stay rod 9 are in place. 
The outer tubesheet 10 is put in position over the protrud 
ing ends of the stay rod 9 and secured in a ?xed posi 
tion with the nuts 11. The tubes 3 are already aligned 
in axial position with the tube holes 13 by the break 
down tube clamping and tube positioning assembly juxta 
posed to the tubesheet 10 so that the tubes 3 are pushed 
into position through the O-ring elements 14 in this tube 
sheet 10 by applying force on the tubes 3 where they 
protrude beyond the outer face of the tubesheet 10 at 
the other end of the bundle. The segment clamping ele 
ments 4 are installed on each ba?ile plate assembly and 
the nuts 8 are tightened on the threaded ends 5 of the 
prongs 28 to cause the segments to clamp the tubes 3 
and secure them in a ?xed position in the exchanger 
bundle. The ‘bundle is ready to be installed in the heat 
exchanger shell or casing. 
FIG. III and FIG. IV show another adaptation of the 

breaktube clamping and tube positioning assembly that 
makes it possible to use the mechanical principle of the 
O-ring ?uid pressure seals in the tubesheet 10' of a 
U tube type bundle so that it can be broken down for 
individual tube cleaning and reassembling. In this em 
bodiment the tube clamping and tube positioning assem 
bly is juxtaposed with the inside face of the tubesheet 
10 but it can be located on the outside face if desired. 
The tube clamping and tube positioning assembly con 
sists of baf?e segments 1 similar to those shown in FIG. 
I and FIG. II but they are secured in a position to clamp 
and ?x the position of the U-shaped tubes 3' on the 
same axial center to center spacing as the holes 13 in 
the tubesheet 10 by only one segment clamping element 
4’ extending transverse to the longitudinal axes of the 
said segments. This segment clamping element 4' has 
threads 5’ on each end which extend through holes 6' 
in the plates 7’ that are attached perpendicular to the 
faces of the outermost segments 26’ of the said tube 
clamping and tube positioning assembly. The nuts 8' 
when tightened cause the circular shaped recesses 2' to 
contact and clamp the tubes 3’ substantially as previously 
described. The segment clamping element 4' has an 
element 15 attached perpendicular to its longitudinal 
axis. The element 15 is threaded on the end and it extends 
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through a hole formed in the breakdown tube clamping 
and tube positioning assembly and through a hole in the 
tubesheet 10 to receive nut 11’ which when tightened 
secures the tube clamping and tube positioning assembly 
to the tubesheet 10 thereby securing the U tubes 3’ in 
a ?xed position in the heat exchanger bundle. 
The baffle tie rods 16 and spacer sleeves 17 are pro 

vided connected to an assembly of ba?ie segments 18 
through each row of tubes extend in a ?xed position with 
respect to the tubesheet 10'. This tube bundle is disas 
sembled by removing the nut 11' and pulling the tube 
sheet 10 from the ends of the tubes 3'. The nuts 8' are 
removed from the segment clamping element 4’. The 
ba?ie tie rods 16' are unscrewed and removed with the 
spacer sleeves 17. The top tube clamping and tube posi 
tioning segment 1 is lifted and then a complete row of 
U tubes 3’ with a ba?le segment 18 is lifted from the 
bundle. The next exposed segment 1' is lifted exposing 
another row of U tubes 3' with ba?ie segments 18 to 
be lifted from the bundle. This procedure is repeated 
until all the rows of U tubes and segments 18 are 
removed from the bundle. The bundle is reassembled 
by reversing this procedure. The tubesheet 10 is forced 
over the ends of the U tubes 3' by installing and tighten 
ing the nuts 11' once the tubes 3' are clamped and posi 
tioned by the breakdown tube clamping and tube posi 
tioning assembly comprised of segments 1’. 

Referring to FIG. V and FIG. VI another adaptation 
of the breakdown assembly is comprised of segments 
18’ in combination with an upset ring or collar secured 
to the outside of the U tube 3' near its end and a coun 
terbore 21 from the inside face of the tubesheet 10' 
that is concentric with the tube hole 13’. This counter 
bore 21 is adapted to completely con?ne the upset ring 
20 and the O-ring ?uid pressure seal element 14’ around 
the tube 3 between the end of the upset ring 20 and 
the bottom ‘of the counterbore 21. The breakdown baffle 
assembly comprised of segments 18' is secured to the 
tubesheet 10' in the same manner as the assembly shown 
in FIG. III and FIG. IV so that it abuts the end of the 
upset ring 20 in the counterbore 21 thereby securing 
the tubes 3’ in a ?xed position through the O-ring ele 
ment 14’ in the tubesheet 10’ but does allow free longi 
tudinal thermal expansion or contraction of the tubes 
3' on either side of the said tube positioning assembly. 
This type of assembly is suitable in the same manner 
as the assembly shown in FIG. III and FIG. IV for 
lifting a complete row of tubes 3’ at a time from the 
bundle and retain them as a complete row for cleaning. 
The tubes 3’ are cleaned and reinstalled as a complete 
row of tubes. This type of assembly can also be used 
in the bundles with tubesheets at both ends. The segment 
1 in FIG. I and FIG. II can also be used with the 
upset ring 20 and the counterbore 21. 

It is obvious that minor changes in details of construc 
tion can be made without departing from the spirit of 
my invention. 
Having fully described my invention and its mode of 

operation, I claim: 
1. In combination with a tube bundle for heat ex 

changers having a longitudinal axis and including a tube 
plate perpendicular to said longitudinal axis and a plural 
ity of rows of tubes extending through the tube plate 
parallel to said longitudinal axis, a battle assembly and 
means axially spacing said bat?e assembly from the tube 
plate along said longitudinal axis, wherein the improve 
ment resides in the baffle assembly which comprises a 
plurality of assembled plate segments including two and 
segments through which said rows of tubes extend, means 
extending transverse to said rows of tubes for holding 
the plate segments in assembled relation and clamp means 
interconnecting at least one of the end segments with the 
transversely extending means for locking the tubes against 
axial displacement relative to the tube plate, said axial 
spacing means being connnected to said plate segments 
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6 
for holding the baffle assembly in an axially ?xed posi 
tion. 

2. The combination of claim 1 wherein each of said 
plate segments is provided with spaced recesses receiving 
one of said rows of tubes, each of said rows of tubes 
being clamped between the spaced recesses of adjacent 
plate segments. 

3. The combination of claim 2 wherein said bat?e as 
sembly further includes a second plate formed from a 
plurality of assembled segments through which said rows 
of tubes extend, and means ?xedly spacing the second 
plate from the two end segments aforementioned. 

4. The combination of claim 3 wherein each of the 
segments of the second plate is provided with spaced 
openings through which one of the rows of tubes extends, 
whereby the tubes in each row of tubes may be simul 
taneously removed from the bundle upon disassembly 
of the bat'?e assembly. 

5. The combination of claim 1 wherein each of the 
plate segments is provided with spaced openings through 
which one of the rows of tubes extends, whereby each row 
of tubes may be simultaneously removed from the bun 
dle upon disassembly of the ba?le assembly, and collars 
secured to each of the tubes between the bat?e assembly 
and the tube plate. 

6. The combination of claim 1 wherein said trans 
versely extending means comprises interconnected bar 
elements forming a slot receiving the plate segments, said 
clamping means connecting the bar elements to one of the 
end segments, said axial spacing means being connected 
to the segments intermediate said opposite ends of the bar 
elements. 

7. The combination of claim 6 wherein each of said 
plate segments is provided with spaced recesses receiving 
one of said rows of tubes, each of said rows of tubes be 
ing clamped between the spaced recesses of adjacent plate 
segments. 

8. The combination of claim 7 wherein said ba?le as 
sembly further includes a second plate formed from a 
plurality of assembled segments through which said rows 
of tubes extend, and means ?xedly spacing the second 
plate from the two end segments aforementioned. 

9. The combination of claim 8 wherein each of the 
segments of the second plate is provided with spaced 
openings through which one of the rows of tubes extends, 
whereby the tubes in each row of tubes may be simul 
taneously removed from the bundle upon disassembly of 
the ba?ie assembly. 

10. The combination of claim 6 wherein each of the 
plate segments is provided with spaced openings through 
which one of the rows of tubes extends, whereby the 
tubes in each row of tubes may ‘be simultaneously re 
moved from the bundle upon disassembly of the baffle 
assembly, and collars secured to each of the tubes be 
tween the ba?ie assembly and the tube plate. 

11. The combination of claim 1 wherein said trans 
versely extending means ‘comprises a folded bar element 
forming a slot receiving the plate segments, said axial 
spacing means being connected to the segments at an end 
of the bar element opposite the end to which the clamp 
means is connected. 
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