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"PLATES OF THE TRAY OF A BUBBLE

TOWER

Edward D. Rapisarda, Agawam, Moss., assignor
to Gilbert & Barker Manufacturing Company,

West Springfield, Mass.,

Massachusetts
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' Apphcation..lune 29, 1949, Serial No. 102,010
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1

This invention relates to an 1mprovement in -

the tray construction of a bubble tower and,
more particularly, to a fastener for overlapping
the adjacent margins of two metallic floor plates

of the tray and holding the plates to the under-

lying ‘metallic floor “supports in @ leak tight
manner. =

~ The invention is p&rtwulaﬂy useful whele '
there is a hole or a deep pocket between the ad-

jacent edges of two floor plates. - For -example,

-~ an end of one floor support lies in proximity

to a side of another floor support but the two
do not -abut because space must be left between

190

them for expansion. -One.of these two supports

will be supported, as by an angle iron and bolt
and slot connections, from the :other support or,
in some cases, from the wall of the bubble fower
in a manner so as o be free te_ expand and con-
tract. This angle iron may underlie the gap he-
tween the two floor supports but its top will
lie considerably below the top faces of the floor
supports on which the floor plates rest, there-
‘by forming a deep pocket. In some cases, there
may be a hole instead of a pocket. The floor
supports are sometimes trusses, or beams or an
annular ring fastened to the inner peripheral
wall of the bubble tower. The invention pro-
vides a means for cevering a pocket or hole,
such as described, in leak-proof fashion and at
the same time fastening the floor plates to their
supports in a manner such as to enable expan-
sion and contractmn of the plates. |
The invention has for its object to provide a
fastener for the purpose described, having a
sealing member of thin pressed metal with mar-

~ ginal edges to engage the floor plates and else-
- where arched upwardly into crowned formation,
. formmg a recess to receive packing material,

and .a packing retainer consisting of a thin fiat
| 'Plate to lie wholly within the recess in the seal-

ing member, overlap the margins of two floor
~ -plates and spanh the gap hetween them, and a

bolt extending through the member and plate
and the underlying floor support for drawing the
member and support together to compress the
packing between the member and fthin- plate
and force it around all edges of the thin plate
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and also to yieldingly hold the floor plates to

~ their supports in a manner to -enable expan51on
and contraction thereof. |

-+ The invention will be disclosed with refel ence
to -the several illustrative examples in the ac-

:-companymg drawings, in which, | -

Fig, 1 is a fragmentary top plan view of a

.tfbubble tower Ehowmg 2 bubble tray consbruct,mn 55

50

‘2 located at dlfferent levels.

2
-embodymg the floor plate fasteners of thls 1n-
vention;

Fig. 2 is a fragmentary sectional elevatmnal
view taken on the line 2—2 of Fig. 1;

Fig, 3 is a fragmentary cross sectmnal view of
the central truss and the connections of the up-
per and lower floor beams and floor plates
thereto, such view being taken on the line 3—3
of Fig. 2 and drawn to a larger scale; |

Fig. 4 is a top plan view of the constructmn
shown in PFig, 3; -

- Pig. b is a fragmentary top plan showing the

gealing fastener .construction used where the

floor plates span the gap between the floor beam

and the annular ring .on the shell of the tower;

Pig. 6 is a sectional view taken on the line 6—6

of Fig. 5;

. Fig. 7 Is a cross sectmnal view taken on the

line T—1 of Fig. 4;
Fig. 8 is a top plan view .of a sealing fastener

for the floor plates, used where they span the

eap between the upper end of the central truss

and the ring on the shell of the tower;
- Figs. 9 and 10 are sectional views taken on the
lines 9—9 and 10—1{0 respectively, of Fig. 8;

Fig. 11 is a top plan view of the sealing fas-
tener for two floor plates used where they span
the gap between the lower end of the truss and
& ring on the shell of the tower: and

Figs. 12 and 13 are sectmnal views taken on
the lines 12—12 and 13—I3, respectwely, of
Fig. 11.

Referring to these drawings; a portion of
bubble tower is shown in Fig. 2 as an upstand-—
ing cylindrical shell 1, having a plurality of trays
Each tray is pro-
vided with the usual bubble caps 3. Gases rise
through the bubble caps and are directed through
liquid contained in the tray to a level determined
by a dam 4, all in the usual manner. The liq-
uid overflowing each dam 4 passes through a
downcomer 5 to the tray below. Only two trays

Thave been shown but in practice there would be

many more. 'The invention is not concerned with
the functioning of the bubble tower in fraction-
ating hydrocarbon liquids but rather with a spe-
cial fastening and sealing means for the floor

plates of a bubble tray. Therefore, the two trays

shown will suffice to ﬂlustrate the apphcatmn of

.the mventmn

All parts of' éa,ch fray are preferably con-—
structed of some suitable non-corrosive metal

such.as stainless steel for example.
- The supports for the floor of each tray in-
clude a flat ring & smtable fastened, as by weld-
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ing, to the interior wall of shell | and extending
around its periphery except for that portion
occupied by the downcomer 5: a central truss,
designated generally as 1, and extending di-
ametrically across the shell and supported at its
ends therefrom: and two sets of parallel beams
8, one set on each side of truss 8§, and each set
extending from a side of truss T toward
and the peripheral wall of shell | and suitably
supported from such wall. As shown herein, one
tray is supported from the top of truss 1T and
another is supported from the bottom of the
truss but in the same general manner, .
The truss, as shown, includes upper and lower
flat plates 9 and (0, respectively. Fixed to the
bottom of upper plate 9 are the horizontal legs

of a pair of angle irons {1 and fiXed to and be-

ring 6

)

10

4
end plates have a curved edge connecting a
straight side and a straight end edge and such
curved edge rests on ring 6 while the side and
end edges respectively rest on the leg 22 of a sup-
port 8 and on plate § of truss 7. The parallel
side edeges of two adjacent plates 29 are spaced
apart and receive between them bolts 31 which

" through clamps 32 draw the plates against the
- supports 8.

~ Each plate 29 along its inner end
edge is secured by bolts 23 which act through
clamps 34 to hold the plates frictionally to plate
(0. The curved edges are held to ring 6 by bolts

-+ 35 and clamps 36. The lower plates 30 are simi-

~larly held in place.

15

tween the vertical legs of these angle irons at

spaced intervals are a series of gusset plates t2.

The horizontal legs of a similar pair of angle
irons 13 are similarly fixed-fo-the top of lower
plate 10 and between the vertical legs of these
angle irons at spaced intervals are a series of
gusset plates 4. The gusset platec- 12 are stag-
gered with respect to the gusset plates 14 and
they are interconnected by diagonal angle irons
15. At the ends of the truss are-vertical plates
{6 which interconnect the angle irons i1 and (3.
The upper end of each plate fits between and is
secured to the angle irons Il and the lower end
of each plate fits between and is secmed to the
-angle irons 13. The ends of truss T rest on seats
l'l braced by gussets {8, both welded’ to the shell
I. Above these seats, the vertlcal membe.ts 15 are
fastened by bolts 19 to plates 20, Whlch in turn
are welded to shell I, these bolts as indicated
passing through horizontal slots in plates 28 to
enable longitudinal expansion and contraction of
the truss.

- Rach floor suppmt 8, as shown is of modified
angle iron section w1th a short vertlcal web 21
downturned from one edge of its upper horizontal
leg 22 and a short horizontal web 23 out-
turned from the lower edge of the vertical leg 24,

The ends of each support 8 are supported by -

angle irons 25 and 26 respectively secured, as by
welding, to the shell | and to the angle irons {|
or {3, as the case may be, of fruss 1. The inner
end of the horizontal leg 22 of suppoert 8 rests on

g shim 27 on top of the horizontal leg of angle :

iron 26 and the vertical leg 24 of the support at
its inner end abuts the vertical leg of angle iron
26. The outer end of the horizontal leg 22 of
support 8 rests on the horizontal leg of angle
iron 25 and its vertical leg abuts the vertical leg
of angle iron 25. Bolts 23 passing through holes
in the vertical leg 24 and through ‘Thorizontal
slots in the vertical legs of the angle irons 25 or
26, as the case may be, secure the supports § in
a8 manner to permit longitudinal expanslon and
contraction thereof.

The upper faces of the floor supports for the
upper tray, that is ring 6, supports & and plate
9, are at the same level and support the floor
plates 28 of the upper tray. Similarly, the upper
faces of the floor supports for the lower tray,
that is ring 6, supports 8 and the horizontal legs
of angle irons 13 of truss: 1 are at the same level
and support the floor plates 38 of the lower tray.

These plates 29 (Fig. 1), except the two at the

extreme left, have parallel side edges and rest
along their sides on top of the horizontal legs 22
of g pair of supports 8. The inner ends of plates
29 rest on top of the plate 9 of truss 1 and along
their outer ends on-top of the ring 8:-- The two
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press the packing 42 to make g

The fasteners, thus far described, may be of any
suitable type. They may, for example, be of the
disclosed - in. my co-pending application
Serial No. 76,675, filed February 16, 1948, How-
ever the "special sealing fasteners of this inven-

tion are needed at the corners of the various

floor plates 29 and 30. - These ‘special fasteners
may be of the type shown in Figs. 3, 4, 5 and 6
for all corners of the fioor plates 29 and 30 ex-
cept those between the ends of the two end plates
adjacent one end of truss 1. Here, a fastener
such as shown in Figs. 8, 9 and 10 is required for
the upper end plates 29 and one such as shown
in Figs. 11, 12 and 13 for the lower end plates 30.

Referring to Fig. 3, it will be seen that the
inner end of the floor support 8 is spaced from
the side of the plate 9 of truss 1. The horizontal
web of angle iron 26 bridges the gap between
such end and side but neverthéless there is 1éft
a deep pocket 39 which also extends later ally in
opposite directions (Fig. 4) beneath the floor
plates 29. A thin plate 40, having a bolt hole
therethrough is provided to cover the pocket 389.
This plate is wide enough to overlap the adja-
cent edges of the two floor plates, which rest on
support 8, and is longer than the gap. A crowned
member 41, with a bolt hole therein, overlies
plate 40. Th1s member &1, as shown, is roughly
oval shape, as viewed in plan and has 2. narrow
endless marginal flat rim to engage the foor
plates and elsewhere is arched upwardly in crown
form to provide a recess to receive packing 42.
A bolt 83 passes through the holes in member
81, cover 40 and the horizontal leg of angle iron
26 and threads into a nut 44, welded to said leg,
whereby the marginal rim of member 41 may be
drawn against the floor plates 22 to yieldingly
hold them in place on support 8 and slso to com-
press the packing 42. The plate 40 prevents the
packing from being forced into the pocket 389.

5 This plate 40 is smaller than the base of the re-

cess in member 41 and the packing is pressed
into the space between ifs- outer margin and the
inner margin of member 4f and pressed agamst
the edges of member 40 and also into the’ space
between the floor plates 29 on each side of gap

39. A leak-tight seal is thus provided.

in Fig. 6, the connection of the floor Supp(}lt

8 to the shell | is shown. Here there is a pocket

45 above the horizontal leg of angle iron 25 and
between the floor plates 29 and also a hole 46.

The same fastener is used here, the plate 40
covering. pocket 43 and hole 46 and the bolt 43
and nut 44 serving to draw the crowned sealing

member 4{ against the floor plates 29 and com-
. leak-tight joint.

At one upper end of truss 1, the arrangement
shown in Figs. 8, 9 and 10 is used. Here, there
iIs a large hole 47 between the adjacent edges
of the floor plates 29 and between one end of
the fruss T and ring 6. A. packing -retaining



5
‘plate 48 wide enough and long enough to ‘cover
-this hole 47 is used and this plate has two ears
f49 resting on top of plate 9, one on each side
-of its longitudinal center 11ne and each having

-8 bolt hole therethrough. A sealing member

80 of somewhat similar shape but larger is placed
over the plate 48 and has two ears 51 therein
each with a bolt hole therein. The member 53
has a marginal flat rim to engage the floor plates
29 and elsewhere is arched upwardly to form a
recess to receive packing 52. ‘The member 50

is drawn against the floor plates 29 by bolts 53

and nuts 54, which are welded to the horizontal
legs of angle irons {1.

- the registering holes in ears 49 and 51, through
a slot 5% in a floor plate 29, through a hole in

“plate 8 and the underlying angle iron I and

threads into its nut 54, whereby the plates 29

“10

Each bolt passes through

15

may be drawn against plate 9 and the packing

52 compressed against plate 48 and around its
edges to provide a leak-tight joint.

For use at one lower end of truss T for fas-
tening the floor plates 30 to the horizontal legs
of angle irons 13 a fastener, similar to that last
described, is used except that it is centrally
slotted to straddle the adjacent vertical part of
the truss, which part is composed of plate 14
and the vertical legs of the two angle irons I3.
Parts of this fastener, which correspond with
that last described, have been given the same
reference numerals with the addition of a prime.
When the member 48" is slotted as described
- and as shown in Figs. 11 and 12, the vertical
- wall 86 will abut the end of the composite ver-
tical member of fruss 7 and the two faces 57
will abut the outer vertical faces of angle irons
3. The packing §2’ in member 48’, when com-
pressed by tightening of bolts §8’, will seal the
joint between these faces 86 and 57 and the ad-
jacent parts described.

All the forms of the invention described utilize
& crowned sealing member having a flat, mar-
ginal rim for engaging the floor plates and,
within the recess bounded by said rim, packing
material, which is retained by a thin plate at
the base of the recess and adapted to cover a
hole or pocket between two floor supports and
provide a leak-tight joint between the ﬂoor pla,tes
above the hole or pocket.

What is claimed is:

1. In a tray floor construction for a bubble
tower, a pair of floor supports located with an

end of one in proximity to a side of the other

2.0
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with a space therebetween, a pair of thin mefal

floor plates resting on said supports, each plate :

having a marginal side portion resting on one
support with two adjacent sides in sraced par-
allel relation and a marginal end portion rest-
“ing on the other support, a thin flat plate over-
lying said space and overlappmu- the side por-
‘tions of said floor plates, a crowned sea’ing
‘member having a marginal dat rim to rest on
said floor plates and surround the flat plate in
spaced relation, said member elsewhere be'ng
arched upwardly away from said rim forming
a recess within the crowned portion of said

member and above sald thin plate, packing in
and a bolt passing through the

said recess,
crowned part of said member, the packing, said
thin plate and through the first-named floor
support for drawing the rim of said member
against the floor plates and compressing the
packing, foreing it against said thin plate and
around its edges, to provide 2 leak tight clozure
“above sald space. -

)
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2. In 3 ﬂoor censtructmn for a bubble tower,
& pair of floor supports located with one end of
one in proximity to a side of the other with a
gap between such end and side, the first-named
support having a flat top member and a central

vertical web beneath it, a pair of floor plates

each having a margmal side portion- resting on
said member with the two adjacent side edges

in spaced parallel relation, said plates bridg-
mg said space and having ends resting on the
second-named floor support, a thin flat plate
overlapping the marginal side peortions of the

floor plates where they span said gap and cover-
ing the top of the latter, said thin plate having

two ears both resting on said member one on

each side of said web, a crowned sealing member
having ears and having a marginal flat rim to
rest on the floor plates and surround said thin
plate and its ears, said member elsewhere being
arched upwardly away ifrom sald rim into
crowned formartion forming a recess within the
crowned portion of said sealing member and
above the thin plate, packing in said recess, and
bolts one for each ear on said sealing member
and extendmg through such ears and through
the ears on the thin plate and through said
first-named member one on each side of said
web for drawing said rim against said plates and
compressing the packing and foreing it against
said thin plate and around its edges to provide
a leak tight closure above said gap.

3. In a floor construction for a bubble tower,
a pair of floor supports located with one end of
one in proximity to a side of the other with a
gap between such end and side, the first-named
support having a flat bottom member and a web
rising vertically from it between the sides there-
of, a pair of floor plates, each having a marginal
side portion resting on said member one on each
side of said web, said plates bridging said space
and having ends resting on the second-named
floor support, a thin flat plate overlapping the
marginal side portions of the floor plates where
they span said gap and covering the top of the
latter, said thin plate having two ears both rest-
ing on said member one on each side of said
web, a crowned sealing member having ears and
having a marginal flat rim to rest on the floor
plates and surround said thin plate and its ears,
said sealing member elsewhere being arched up-
wardly away from said rim into crowned forma-
tion forming a recess within the crowned portion
of said sealing member and above the thin plate,

packing in said recess, and bholts one for each

ear on said member and extending through such
ears and through the ears on the thin plate and
through said first-named members for drawing

8aid rim against said floor plates and compress-

ing the packing on each side of said web, forcing
it against sald thin plate and around the edges

thereof to provide a leak tight closure above said

gap.

4. In a floor constructmn for a bubble tower
a pair of floor supports located with one end
of one in proximity -to a side of the other with
a gap between such end and side, the first-named
suppoert having a flat bottom member and a web
rising vertically from it between the sides thereof,
a pair of floor plates each having a marginal
side portion resting on said member one on each
side of said web, said floor plates bridging said

space and having ends resting on the second-

named floor support, a thin flat plate overlap-
ping the marginal side portions of the floor plates
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where they span said gap and covering the top
of the latter, said thin plate having two ears
hoth resting on said member one on each side
of said web, a crowned sealing member having
ears and having a marginal flat rim to rest on
the floor plates and surround said thin plate and
its ears, said member elsewhere being arched
upwardly away from said rim into crowned forma-

tion forming a recess within the crowned por-
tion of said member and above the thin plate,

said sealing plate being slotted between its ears
to straddle said vertical web, packing in said

10

8

recess, and bolts-one for each ear on said mem-
ber and extending through such ears and through
the ears on the thin plate and through said
first-named member for drawing said rim against
said floor plates compressing the packing and
forcing it against said thin plate and around
the edges thereof to provide a leak tight closure
above said gap. |

- EDWARD D. RAPISARDA.

No references cited.
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