2,380,852

1945,

’

FJu‘ly 31,

P. LAMBERT ET AL
FRACTIONATING PLATE CONSTRUCTION

. Filed June 22, 1942

e e —

\. LRI _@
\ :,/,. \ B

SRS

INVENTORS
- Plerre L

AN

ATTO



. Patented July 31, 1945

'UNITED STATES PATENT OFFICE

. - - -
mcnoruma PLATE
Plerre Lambert, New Rochelle, Ralph H.
N. Y., assigners te ‘The Lummus

New York, N. Y., & cerperation

schnelder,
Nerthport,
.Company,
Delaware

CONSTRUCTION
tion of

 Application June 22, 1942, Serial No. 447,048 |

4 Claims. (CL 261—114)

This invention relates to a fractionation appa~
ratus and more especially to an apron type down-
pipe for discharging liquid from & bubble deck
in a distillation column. :

The principal object of
provide a simplified construction of
downcomer for distillation columns, down which
the liquid can fiow wthout eddies or surge and
with a smoothness such that foam will not form
and the vapors will be released. - )

A turther object of the invention is to provide
an improved form of bubble plate construction
for a
apron is provided in llei of the. conventional
downcomer pipes to reduce pressure arop between
plates and to provide adequate lquid flow area.

A still further object of the invention is to
provide s series of ‘standard forms of ‘apron
downpipe units for large distillation columns in
whichssmﬂnr\m;t,scmbeusedonsubstantmw
all sizes of columna. : L

Further objects
vention will appear from the following descrip-
tion of a preferred form of embodiment theéreof
taken in connection with the attached drawing
illustrative thereof, and in which: . L

this invention is to

the downpipe apron;- -
Pig. 2 is a horizontal

tially along the line 2—2of PIg.1; . - _
Fig. 3 is a perspective view of the downpipe

showninFig.1,and - . : -~
Figs. 4 and 5 ave perspective views of modified

forms of apron downpipes. . : B

" In scoordance with the preferred form of em-

suhuﬁn—

bubble plate .

‘15

in the copending spplication of John A. Gibb,

_Serial Number 404,796, filed July 31, 1941.

" to provide for the continued movement
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.,thendcsetll.duetomespecialconst
distillation column in which a downpipe .

20

and advantages of thein—

~ jacent tray to provide.
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. bodiment. of the invention, the column or tower -

{8 is a typical fractionating column and is pro-
vided. with & series of transverse bubble trays 12
hsmaserlesofbnblﬂeeipll_l.wwhich
the ascending vapors pass, such trays being
mﬁeuw,urnsbodyotwmm
the hottoms of the caps as the
the bubble trays 12 may be of any desired type,

nwucuhrlvmefertoﬁeandhne:hmt ’

form of construction in which the bubble cap iray
s formed in polygonal sections generally indl-
and_f2c, such sections being
casting and being adapted o

- with' bolt
- flow apron

‘offset section 22, and a lower apron

" With = construction of this type, it isnecessary -
of the liq-
uid downwards through the column as the vapors
pass through' the bubble caps on each deck, and
for this purpose, we prefer to use an apron form .
of downpipe generally indicated at {8, which is
adapted to be sealed to the upper part of the deck
12 and to the vertical sides of the column For
! fuction of
our apron downpipe, we are able to use vertical
strips (8, which are suitably welded to the col-
umn as shown in Flg. 2, such strips extending
laterally inward. They are suitably provided
holes, to which the sides of the down- ’
18 can be attached by suitable bolts
extending thirough the bolt holes. 19. : -
'With the larger columns, it is desirable

‘ to build
the downflow apron in sections, which are as near

may
side units as shown at 16a and 180 in Fig. 2.

A typical inside downflow apron unit is partic-
ularly shown at i6a in Fig. 3, such unit being
provided with' an upstanding weir supporting -
portion 28, an upper apron section 21, a central
section 13,
sufficient to.clear the sub-
the maximum amount of .

the offset amount being

t the inside apron down-
provided with the laterally
aide flange portions 24, by which it is
msade Bquid-tight to an adjacent portion, and 1t
also provided with a supporiing flange 26 which
bubble cap support channel 26 as
The welr supporting flange 20
the welr plate 21, which

i



carrledthereby Astheliquidpasuesdown—

ward in the section 39, it ultimately engages the

offset apron portion 22 but at this point the

vapors have been released and the mimimum -

-cross-section at the apron portion 23 is sufficient
for the amount of liquid carried.

It 1s to be noted that a transverse bafie 32 is
provided below the edge of the respective down-
pipes for the purpose of establishing the neces-
sary liquid trap to seal the vapor path, - -

The construction is particularly of an advan-

- tage, in that a tight connection is readily made

between the vertical edges of the apron downpipe
-and the tower on the sides, and between the

apron downpipe and the bubble cap along the

supporting edge. The construction .is readily
- made of standard size units which are readily
used in different size towers, it being necessary
with small variations only to change the size of
the vertical gsealing strips 18. :

With some size constructions, it may be suffi-
clent to eliminate the inside sections 16a, or it
may be appropriate with larger units to include a
plurality of the intermegdiate sections i6a as well
as the outer sections 16b to form the apron down-

pipe.
It is ‘also possible ‘with this construction -to
provide the optimum cross-sectional arrangement

to meet the conditions of gas entrained in the

liquid. Usually it is found preferable to provide
& cross-sectional area defined by the lower por-
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opposed edges, each of sald sections- extendlnc'
the full depth of the apron body and said body
having an upper margin projecting above an edge

ofabﬂbbledeckfo»compdseaweir'sh'uctum,Q<"

horizontal supporting flange overlapping the mar-

gin of said deck edge, side margins overlapping - -

the said sypporting strips, and a portion. between
sald side margins belled toward the adjacent wall
of the tower to afford space for a subjacent bub-
ble deck and cap assembly adjacent the lower
margin of the apron body; releasable fastening
means - securing said apron sections together
through the said angular flanges thereof; and re- .
leasable fastening means securing the apron body,
through said side margins thereof, to the. said
supporting strips.

2, In & fractionating tower, an apron downplpe
construction including a pair of vertical supvort-
ing strips spaced around and profecting inward-

ly from the inner wall of the tower and rigid - .

. therewith; and an apron body extending down-

wardly from an edge of & bubble deck and com-

" prising a panel formed of a plurality of sections

.. tion of the downpipe, which is approximately one- .

‘half of that defined by the upper portion of the
downpipe, for at the lower section the vapor bub-

. . bles entrapped in the overflowing liquid are com-

~ pletely free if. the velocity of the liquid has been
sufficiently low to permit this action.
Modifled forms of construction are shown in

Figs. 4 and 5, it being noted that in Fig. 4 the"

apron downpipe 40 is & single unit construction
which would be adaptable for small columns and,
-therefore, is provided with marginal flanges 41,
which are directly. attacha.ble to the verticel seal-
ing strips 18, -

In Fig. 5 the unit sections 42 are similar to
those shown in Fig. 3, it being noted that two or

more sections may be secured together and at-

tached to the see.ling strlps 18 by suitable verti-

cal angles 43.
In each case, substantially vertical sealing por-

tions exist on the outermost edges of the apron’

downpipe 8o that the seal with the inner wall of
the tower is accomplished by engagement with

a similar vertical strip. 'This makes it possible.

to form the apron downpipe sections externally

_of the column and have them it tight when as-

in edgewise opposition in succession across the
apron and having angular flanges along their.op-
of the sections, each of said sections extending -
the full depth of the apron and said body having
posed edges secured together to form a rigid body
side margins overlapping and secured to the said

supporting strips, and a portion between said side

margins belled toward the adjacent wall of the

_tower to afford space for & subjacent bubble deck

.and cap assembly adjacent the lower margin of
the apron body. '
3.Ina fractionating tower having an upper
bubble deck and a lower bubble deck, an apron
downpipe construction including a pair of verti-

" cal supporting strips spaced around and project-

- ing inwardly from the inner wall of the tower and

40 rigid therewith; an apron body extending down-
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8o

sembled even though theéy have a downwardly and

- outwardly extending section to reduce the flow

. forms of embodiment of our invention, we are
aware that modifications ‘may be made thereto,
and we, therefore, desire a broad interpretation

- While we have shown and described preferred’

wardly from an edge of said upper deck toward .
the ievel of said-lower deck and comprising a -

‘panel formed of a plurality of plate-like sections .

in edgewlise opposition in succession horizontally -
across the apron and having angular flanges along
their opposed edges and ahutting in succession
across the apron body, each of sald sections ex-
tending the full depth of the apron body, and said

" body having vertically straight-side margins over-

1apping and secured to said supporting strips, and-:
a lower portion between said side margins belled
toward the adjacent wall of the tower for clear-
ance from the lower bubble deck and cap assem-

- bly; and series of releasable fastening elements

respectively securing sald side margins: to said

.strips and said abutting- flanges to each- other,

the upper portions ‘of said abutting flanges, ‘lo-
cated above said belled portion, projecting out-:
wardly toward the wall of the tower for access .
to the upper fastening elements of the flanges .
through the space betweeri the apron: body and

* the tower wall, and the lower portions of the
‘ ﬂa.nges, along said belled portion, projecting in-

of. our invention within the scope and spiriv of -

" the description herein and of the claims appended
hereinafter. -
We claim:
1. In a fractionating wwer, an apron downpipe
construction including a pair of vertical support-
ing strips spaced around and projecting inward-

- 1y from the inner wall of the tower and rigid

therewith; an apron’ body comprising & penel
formed of a plurality of sections in edgewise op-

position in succession horizontally across the-

apron and having angular flanges along their

70

wardly for access to the lower fastening elemenu
through the space between the decks,
- 4, In a fractionating tower having an "upper
bubble deck and a lower bubble deck, an apron’
downpipe construction -including a pair of ver-
tical supporting strips spaced around and pro-
jecting inwardly from the inner wall of the tower
and rigid therewith; an apron body extending
downwardly from an edge of said upper deck to-"

* - ward the level of said lower deck and comprising

45

a panel formed of a plurality of plate-like sec-
tions in edgewise opposition in sueceuion bhort-
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- zontally across the apron and formed with angu-

lar flanges along their opposed edges and abut-
ting in succession across the apron body, each
of said sections extending the full depth of the
apron body and being integrally formed along its
upper end with a supporting flange to overlap
the adjacent deck margin and with an.upper
margin projecting above said supporting flange
to form a weir construction, said body having side
margins overlapping and secured to said support-
ing strips, and a lower portion between said side
margins belled toward the adjacent wall of the
tower for .clearance from the lower bubble deck
and cap assembly; and series of releasable fasten-
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3
ing elements respectivel securing said side mar-
gins to said strips and said abutting flanges to
each other, the upper portions of said abutting
flanges, located above.said belled portion, pro-
jecting outwardly toward the wall of the tower
for access to the. upper fastening elements of the .
flanges through the space between the apron body
and the tower wall, and the lower portions of the
flanges, along said belled portion, projecting in- -
wardly for access to the lower fastening elements
through the space between the decks.

PIERRE LAMBERT -

RALPH H. RIEMENSCHNEIDER.
JOHN A. GIBB.

CERTIFICATE'QF_CORRECTION(

_ July 31, 1945.

- It 1is hereby certified that error appears 1n the printed epecificatien
of the above numbered patent requiring correction as follows- Page 2, sec-

ond column, line 25, claim 2, strike out the syllable "op-"

and insert in-

stead --opposed edges secured together to form a rigid body";. line 28, same

claim, strike out "poeed edges secured’ together to form a rigid body"; and

that the said Letters Patent should be read with this correction therelin .

that the same may confom to the record of the case in the Patent Office.
Signed and’ sealed this 27th day of November, A D. 19)4.5.

(Seei)

Leslie,Frazer

"First Assistant Commissioner of Patents.-
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