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This invention relates to improvements in
heat exchangers, and refers more particular-
ly to a tower construction adapta le for use
in treating vapors, particularly hydrocarbon

5 vapors in their travel from a distillation

10 are caused 1
of liquid, which pools are successively cooler

source to a stage of condensation. ,
Among the objects-of the invention are, to
provide a tower construction in which the
vapors are introduced into the bottom arid
to rise through a series of pools

in temperature from the bottom to the top'of
the tower ; to provide a construction whereby
the liquid is coursed in an opposed direction

15 to the vapors, separating out from the vapors

in the separate pools a condensate which over-
flows to the pools below and is collected in
the bottom of the tower; to provide a con-
struction in which a relatively hot medium is

26 introduced to the bottom of the tower in order

to reboil the collected condensate or cooling
liquid in order to drive off the lighter frac-
tions or relatively low boiling point vapors
for retreatment in the tower; to provide a

25 mechanical construction devised to withstand

0 and a construction in
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the relatively wide range of temperatures to
which it is subjected -and one in which ex-
pansion and contraction is com ensated for
particularly in the lower reboiling portion,
which an efficient heat
exchange is effected to reboil the liquid by

passing the hot medium in a continuous pas- -

sage through a plurality of relatively small
coils and during the travel of the hot medium
to provide an immense radiating surface and
a more complete heat exchange.

In order to prevent the obstructing of the
inlet to the reboiling element through dep-
osition and accumulation of deleterious
matter from the medium, a plurality of in-

lets are provided in order that an alternate

inlet may be used 'should one become ob-
structed. . S
Fig. 1 is an elevational view of the tower
with portion of the shell broken away.
Fig. 2.is a view taken along the line 2—2
in Fig. 1. ‘ -
. Fig. 8 1is

_ d.view taken along the line 3—3
inFig. 1. -

Fig. 4 is a sectional plan taken along the R

line 4—4 in Fig. 1.

Fig. 5 is a view taken along the line 5—5
in F1% 4. ,

Referring to the drawings, the tower is
preferably constructed in the form of a.cylin-
drical shell such as that shown at 1, although
a square, rectangular tower may as well %e

used. Centrally in the tower are constructed

a plurality of pans or separating partitions
2, through which extend risers 3 surmounted
by caps 4.’ -Liguid collects in pools upon the
partition 2 and overflow or downcomer pipes
5 maintain the level of the liquid on the
separate pools and permit the liquid to over-
flow to the pool below. Vapors are intro-
duced to the tower through vapor line 6, con-

trolled by a valve 7, and pass upwardly

through the risers to the adjacent pool above,
being caused to percolate or bubble through
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the liquid in the successive pools by the caps -

which surmount the risers and reverse the
flow of the vapors. ' '

In the upper portion of the tower are po-
sitioned further cooling means in the form
of coils 8 and 9. Through these coils are
circulated cooling mediums which further
serve to separate out the higher boiling point
fractions from the vapors. The uncondensed

vapors pass off through the line'10 to further '

treating stages not shown. In each of ‘the
separate pools there is separated from ‘the
vapors liquid condensate which accumu-
lates and is maintained at a level by the over-

‘flow of stand pipes 5. The excess liquid

passes in a reverse direction to the vapors,
gravitating downwardly through the system
to the bottom of the tower where it is col-
lected and maintained at a level—shown by
the dotted line 11—by an automatic liquid
level regulating device 12. This device con-
trols the valve 13 in the drawoff line 14. The
function of this particular device forms no

part of the invention, and for that reason is

onlIy diagrammatically shown. -
In the bottom of the tower is a reboiling
unit which - consists of a fixed header 15,
tubes 16, a floating header 17 and a housin,
18-in which the floating header is positioned.
The function of this reioiler is to reheat and
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reboil the condensate collected in the bot-
tom of the $ower in order to drive off all but
the relatively higher boiling point fractions,
producing a more uniform reflux condensate
withdrawn through the line 14 and eliminat-
ing the lighter fractions from this oil body
which materially increases the yield of dis-
tillate which passes over through the top
of the tower in the form of vapors.

As mentioned, this tower is particularly
adapted for use in an oil ireating system
such as an stmospheric distillation process
or a cracking process in which pressure is
used. A heating medium such as the liquid
residual material withdrawn from the stage
of conversion in a cracking system, may be
circulated through the reboiling unit in or-
der to give up its heat to the reflux conden-
sate in order to drive off the lighter frac-
tlons thersfrom.  This hot liguid is intro-
duced to the reboiling unit by meens of
etther inlet pipes 19 or 20. A double inlet is
provided in order that the operation of the
apparatus need not be suspended should the
lower inlet line 19 become obstructed with
accumulated material such as carbonaceous
material suspended in the form of free car-
bon in the residual liquid.

The passage of this heating liquid through
the reboiler, is shown best in Fig. 3. Being
introduced through the inlet line 19, it is
coursed through the lower layer of tubes in
the form of a double stream designated as
21, rising at the right end through the square
header to the two tubes in the layer above,
shown a 22, and passing thence in the pairs
of tubes up and back and at the same time
horizontally in a reverse direction to the
layer below, working back to the left side
where it rises again tc the next layer 23.
Thus, the oil is coursed successively through
the separate layers of tubes to the top layer
24 and is discharged through the outlet pipe
25. It will be noted that the alternate inlet
pipe 26 supplies the oil to the layer of tubes
23, the third layer above the boftom row of
tubes, and may be used as the inlet for the
heating medinm should the lower tubes be-
come obstructed or clogged.

The fized header 15, shown in section in
Fig. 3, is fizedly mounted upon the side of
the tower either by bolts, rivets or otherwise
secured. Opposite the end of each of the
tubes is o removable cleaning plug such as
shown 2} 26 in order that the fubes may be
cleaned should it become necessary. The op-
posite ends of the tubes terminate in 5 Soat-
ing header 17 cquipped with cleaning plugs
27 end movably positioned at the end clo-
sure 13 which hes cleaning plugs 28 opposite
the plugs 27 in order that the tubes may be
cleaned ifrom poth the fixed end 15 and from
moveabis end 17. The purposs of the move-
able header is to permit expansion and con-
traction of the tubes and metal parts due to
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the high temperature at which the medium
is circulated through the reboiler. The com-
pound floating header 17 of the reboiler is
preferably made up of individual sections
30, shown best in Fig. 2, in order that it may
be more easily assembled and repaired.
These sections contact with each other ab
the faces 31 and are provided with V-shaped
members 32 fitting into suitable channels 33
in the adjacent sections in order to restrich
lateral movement over each other while per-
mitting unrestricted longitudinal movament.
The bottom section is provided with s plu-
rality of feet 84 which abut corresponding
members 35 of closure 18. Tube supports
may be positioned near the ends of the tubes
to prevent sagging.

It is recognized that heretofore it has been
common practice to pass a heating medium
through liquid oil in a tower or introduce
live steam for the purpose of driving off the
lighter fractions. 1t is submitted, however,
that there has not heretofore been 2 satisfac-
tory apparatus for introducing a hot me-
dium, such as the residual material produced
in a cracking unit, and circulating it in the
manner shown, providing for an efficient and
eifective heat exchange and preventing the
clogging due to accumulated material and aé
the same time providing an apparatus which
will satisfactorily prevent leaks due to exces-
sive stress and strain caused by the uneven
expansion and contraction of the metals, re-
sulting from uneven and wide temperature
range to which the metal is subjected.

While this apparatus has been particularly
described with reference to its adaptation fo
the treatment of hydrocarbon vapors, it is
appreciated that it may, as well, be nsed in
the treatment of other vaporous material,
water or other mediums being used in place
of the oil in the veboiling element,

1 claim as my invention:

1. A reboiling element for fractionating
1towers, comprising a unitary partitioned
neader, a compound partitioned header, a
plurality of sets of tubes arranged in series
and connected into the partitioned headers
to permit a continuous flow of the medium
passing through the element, and inlet and
outlet ports in one of the headers, the unitary
header fizedly mounted in the tower, the com-
pound header so mounted as fo permit only
longitudinal movement of its components,

2. A reboiling element for fractionating
towers, comprising a partitioned fized heades
and a compound header, a plurality of sets
of tubes arranged in series and connectad into
the headers to permit a continuous flow of the
medium passing through the element, inles
and outlet porés for the Bxed header, $he zev-
eral members of the compound header being
mounted in the iower so as to permit only
horizontal movement thersof.

3. A reboiling clement Zor

fractionating
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towers, comprising ar integral partitioned
header, a compound partitioned header, &
housing for the compound header, a plurality
of sets of tubes arranged in series and con-

g nected into the artitioned headers to permit
a continuous flow of the medium passing
through the element, inlet and outlet ports
in one header, one header fixedly mounted
in the tower, the other movable therein to

10 permit expansion and contraction of the
metal, cleaning plugs opposite the ends of
the tubes in both the fixed and movable bead-
ers, and separate plugs in the housing in
aligned relation with the tubes.

16 4. A reboiling element for fractionat-
ing towers, comprising an integral parti-
tioned header,acompound partitioned header,
a plurality of sets of tubes arranged in se-
ries and connected into the partitioned head-

20 ers to permit a continuous flow of the medium
passingthroughtheelement,and‘inletandout-
let ports in one of the headers, one header fix-
edly mounted in the tower, the other movable

therein to permit expansion and contraction

25 of the metal, and an auxiliary inlet port for
eliminating the necessity of discontinuing the
flow of liquid through the reboiling element
should one inlet port become clogged.

5. In a reboiling element for fractionat-

30 ing towers, a compound floating header com-
prising” a plurality of independent, super-
imposed, movable header elements, and par-
titions within each element.

6. A compound floating header comprising

35 3 plurality of independent, superimposed,
movable header elements, each separate ele-
ment being provided with a plurality of
tired, horizontal partitions and a vertical
partition defining separate chambers in said

40 elements.

"% In a header construction of the charac-
ter described, in combination, a plurality of
separate partitioned header elements inde-
pendently movable, oppositely positioned

45 sets of apertures in the header elements, sets
of tubes connected into one set of apertures
and individual closure plugs for the aper-
tures of the oppositely positioned set.

8. A compound floating header comprising

50 g stack of superimposed independently move-
able header elements, and means to confine
the movement of the elements to a single
plane. '

. 9. In a reboiling element for fractionating

55 towers, a compound floating header compris-
ing a plurality of independent, superim-
posed, moveable header elements having V-
shaped members adapted to fit in correspond-
ing channels in adjacent members.
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