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1 
This invention relates to new and useful im 

provements in bubble towers. 
As is well known, bubble towers are employed 

in the re?ning industry for fractionating hydro 
carbon liquids and it has been the practice to 
construct such towers by mounting a plurality 
of bubble trays at different elevations within a 
cylindrical tank. The hydrocarbon liquid is suit 
ably heated and is then conducted to the tower 
to separate the liquid and vapors, fractional con 
densation of the vapors being affected by passing 
said vapors upwardly through the tower and con 
tacting said vapors with a downwardly ?owing 
liquid reflux at the multiplicity of levels, as de 
termined by the location of the bubble trays. 
The usual bubble trays are ordinarily con 

structed of metal and are supported at their mar 
ginal edge portions on an annular ?ange secured 
to the inside wall of the tank. Since there is no 
support for the intermediate or central portion 
of each tray, said tray must be constructed of a 
relatively thick metal so as to give said tray su?ié 
cient rigidity and strength. The trays are, of 
course, contacted by the hydrocarbon liquid and 
are, therefore, subjected to the corrosive action 
of the acids present in said liquid and are also 
contacted by the vapors within the tank; for this 
reason, it is desirable to construct the trays of 
stainless steel, or other corrosion resistant metal, 
so as to prolong the life of said trays. However, 
a metal, such as stainless steel, which is resistant 
to corrosion is comparatively expensive and to 
construct a tray of this material and of sufficient 
thickness for the necessary rigidity and strength 
would be prohibitive because of the excessive cost. 
For this reason, ‘it has been the practice to con 
struct the trays of a cheaper metal, such'as steel 
or cast iron. A tray constructed of this cheaper 
metal makes it possible to give the tray the thick 
ness which is necessary at a relatively reasonable 
cost butsuch trays are subject to corrosion and 
are not satisfactory. Further, the necessary 
thickness of the metal adds much weight to the 
tray, making the same difficult to handle in as 
sembling the tower. Also, it would be desirable to 
construct the tank itself of stainless steel but ob 
viously, this would be prohibitive. 

18 Claims. (01. 261-114) 
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An important object of the invention is to pro 
vide an improved bubble tower wherein trans 

‘ versely extending truss members are mounted 
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within the tank and are adapted to support the 
bubble trays; the truss members serving to sup 
port each tray substantially through its entire 
area, whereby said tray may be constructed of a 
thin metal which is resistant-to corrosion since 
the truss members give the tray the necessary 
rigidity and strength. 
A particular object of the invention is to pro 

vide a bubble tower having the bubble trays sup 
ported on transverse truss members, which mem 
bers are fabricated of a light metal, such- as stain 
less steel, whereby said members are resistant to 
corrosion and yet are of sufficient strength to sup 
port said tray. ' 
Another object of the invention is to provide an 

improved bubble tower of the character described, 
wherein each tray floor may be constructed in 
sections, with improved means of fastening the 
sections to their supporting’ members; the 
fastening means being such that it is unnecessary 
to provide bolt holes in the sections and yet said 
sections may undergo limited movement or 

_ “breathing” due to thermal contraction and ex 
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From the foregoing, it is manifest that it is de- ’ 
sirable that the bubble trays be constructed of a 
relatively thin and light metal which is resistant 
to corrosion and it is one object'of this invention 
to provide a bubble tower, wherein such trays may 
be employed, whereby the disadvantages present 
in the usual type of trays now in general use, are 
obviated. 
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pansion. - 

A further object of the invention is to provide 
a bubble tray constructed of a relatively thin 
metal and which has openings therein for re 
ceiving the usual bubble cap risers, said openings 
being surrounded by an annular lip or ?ange 
which is formed by bending the metal of which 
the tray is formed; said lip not only providing a. 
means for co-acting with the riser 'to hold the 
same in place, but also acting as a reinforcing rib 
to add rigidity to the tray. 
Another object of the invention is to provide 

an improved bubble tower having its inner wall 
covered by a corrosive resistant liner and also 
having a plurality of bubble trays constructed of 
relatively thin stainless steel therein, together 
with improved risers and downcomers, also con 
structed of stainless steel, whereby all of the in 
terior metal of the tower is non-corrosive and the 
life of the tower is materially increased. 

Still another object of the invention is to pro 
vide a bubble tower, wherein the take off wells are 
fabricated of stainless steel and also wherein im 
proved bubble caps constructed of stainless steel 
are employed on the trays of said tower. - 
A construction designed to carry out the in 

vention will be hereinafter described, together 
with other features of the invention. - 
The invention will be more readily understood 
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from a reading of the following speci?cation and 
by reference to the accompanying drawings, in 
which an example of the invention is shown, and - 
wherein: . . 

' Figure 1 is a view partly in elevation and partly 
in section showing a portion oi a bubble tower 
constructed in accordance with the invention, 
Figure 2 is a horizontal, cross-sectional view 

taken on the line 2-72 of Figure 1, 
Figure 3 is an enlarged partial plan view of 

the bubble tray shown in Figure 2, 
Figure 4, is a‘ transverse, vertical. sectional 

'view taken on the line 4-4 of Figure 3, 
Figure 5 is an enlarged plan view 01 one end 

of one of the supporting trusses and showing its 
connection with the tank wall, ' 
Figure 6 is a vertical, sectional view taken on 

the line 6-8 of Figure 5,, . 
Figure 7 is an enlarged transverse, vertical, 

sectional view taken through the upperportion 
of one of the trusses and showing the connection 
between said trusses and the ?oor sections 01 the 
tray, \ . 

Figure 8 is an enlarged side elevation of a por 
tion of one of the trusses, > 
Figure 9 is a partial isometric view of said 

truss, - 

Figure 10 is a transverse, vertical sectional 
_ view taken on the line l?-lil of Figure 5, 

Figure 11 is a plan view showing the connec 
tion between one 01’ the main trusses and a cross 
truss, . 

Figure 12 is a vertical, sectional view taken 
on the line lI-IZ oi’ Figure 11, 
Figure 13 is a transverse, vertical, sectional 

view taken on the line Iii-I3 of Figure 11, 
Figure 14 is a view similar to Figure '7 showing 

another method of iastening the ?oor sections 
to each truss, _ 

Figure 15 is a similar view showing still another 
means o1r securing the ?oor sections in place, 
Figure 16 is a view similar to Figure 7 and 

showing the retaining washer permanently se 
cured to the fastening bolt, 

Figure. 17 is an isometric view oi the washer 
and bolt shown in Figure 16, 
Figure 18 is a horizontal, cross-sectional view 

taken on the line l8—l8 of Figure 1,'and showing 
a modi?ed construction for the tray, 
Figure 19 is a transverse, vertical, sectional 

view taken through one of the elongate risers in 
the tray shownuin Figure 18, 
Figure 20 is a partial transverse, vertical, sec 

tional view of a bubble tower showing another 
iorm of constructing the bubble trays‘ and the 
downcomers, ‘ v 

Figure 21 is a horizontal, cross-sectional view 
'taken on the line 2l—2l of Figure 20, 

Figure 22 is an enlarged sectional detail show 
ing the construction of one of the downcomers 
between the bubble trays, and 
Figure 23 is a partial isometric view illustrating 

the form of truss employed in constructing the 
trays shown in Figure 20. 
In the drawings (Figure 1), the numeral Hl 

designates a cylindrical tank which forms the 
shell 01' a bubble tower. Only a portion of said 
tank is shown and it ispolnted out that said tank 
may be of any desired diameter and height. A 
plurality of transversely extending bubble trays 
are mounted at spaced elevations throughout the 
‘height of the tank in the usual'manner, and said 
trays will vary in number according to the size 
of the tank. Three of the bubble trays, A, B 
and C have been shown, but it is noted that 

' 

additional trays (not shown) are located above 
. and below the trays illustrated. 'The operation 
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01 the bubble tower in iractionating the hydro 
carbon liquid which is conducted through the 
trays of the tower forms no part of the present 
invention and any oi’ the conventional methods 
of operation may be employed. ‘ 

The invention has to do primarily with the 
construction of the tank and particularly with 
the construction and mounting of the bubble 
trays and, as clearly shown in Figures 1 and 4 to ' 
8, an annular ?anged ring II is secured to the 
inside wall of the tank [0 adjacent the bubble 
tray A. This ring is welded or otherwise secured 
to the tank wall and is present in all bubble 
tower tanks, being ordinarily employed for sup 
porting the tray ?oor thereon. In order to pro-. 
tect' the inner wall of the tank from corrosion, 
.an inner liner L, which is made of a corrosive 
resistant material, covers said inner wall. This 
liner is constructed of a plurality of sections 10', 
each oi’ which extends vertically between the 
?anged rings ll. Each section is formed with 
vertical ?anges at its edges and these ?anges 
may be welded, or otherwise secured, to vertical 
ribs HIA which are fastened to the tank wall. As 
is clearly shown‘ in Figure 3, an offset NB is 
formed in the member adjacent each vertical 
?ange and such offset permits the main portion 
of each section between the ?anges to undergo 
limited expansion and contraction due to tem 
perature changes. Manifestly, the liner L, being 
of a corrosive resistant material, protects the 
wall of the tank. 

Instead of supporting the tray ?oor on the 
annular ?anged ring H, as is the usual practice, 
a plurality of transversely extending trusses T 
are mounted within the tank. The trusses have 
their ends secured to the ?ange II, as will be 
explained, and extend in parallel relation across 
the interior of the tank, whereby the tray ?oor 
may be supported thereon. ' 

It is desirable that the trusses be of non-cor 
rosive metal, such as stainless steel, so as to resist 
corrosion caused by acids present in the hydro 
carbon liquid ?owing through the tower and it is 
also desirable that said metal be relatively thin, 
whereby the cost thereof is held within reason 
able limits and also whereby the trusses will be 
light in weight so as to be readily handled. 
In order to construct the trusses to meet the 

above requirements, each truss T is fabricated 
of relatively thin stainless steel and includes a 
longitudinal top channel [2 (Figures 3 to 9) which 
has its ?anges i3 directed downwardly. A bot 
tom angle bar I4 is spaced from the channel bar 
and is disposed centrally beneath the same, ex-' 
tending substantially throughout the , length 
thereof. The ?anges of the channel are secured 
to the angle bar by inclined braces or struts l5 
which have their upper ends fastened to the 
inner sides of the ?anges 13, while their lower 
ends overlie and are connected to the angle. 
The connections between the braces or struts and 
the channel and angle bar are preferably made 
by spot welding but other means of fastening may 
be employed. As is clearly shown in Figures 8 
and 9, the braces or struts are spaced longitudi 
nally of the channel I! and bar l4 and are dis 
posed alternately on opposite sides of these mem 
bers in staggered relation. In this manner, a 
minimum number of braces or struts, giving the 
necessary rig‘dity to the truss, may be used. It is 
noted that the braces are constructed of thin 
stainless steel and may be made from the same 
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strip of material from which the channel mem 
ber I2 is formed, whereby the stainless steel may 

i be purchasedin long strips and the channels 
and struts formed therefrom, which makes for 
economic purchase of the material. ' 
From the above, it-will be seen that each truss 

is fabricated of stainless steel, or other corrosion 
resistant metal, and a minimum amount of ma 
terial is necessary. The truss has suillcient rigid 
ity to support its tray and is of su?lciently light 
weight to permit ready handling thereof. As ex 
plained, each truss T extends transversely within 
the interior of the tank i0 and the ends of’ the 
top channel member l2 terminate adjacent the 
annular ?ange II which is secured to the inner 
wall of the tank. The top of said channel is flush‘ 
with the top of the ?ange, 
For securing the ends of each truss 'I‘ to the 

tank wall, a pair of retaining plates l8 are secured 
to each end of the truss (Figures 5 and 6) and 
these plates are welded or otherwise secured to 
gether in abutting relation. The plates are lo 
cated centrally of the channel member [2 and are 
formed with outwardly directed ?anges H at the 
upper inner ends, which ?anges are welded or 
otherwise fastened to the underside of said chan 
nel. The lower ends of the plates are inclined 
outwardly to overlie the angle bar it (Figure 10) 
and said lower ends are suitably secured, as by 
welding, to the bar. The outer ends of the plates 
I6 extend beneath the annular ?ange II, as is 
clearly shown in Figures 5 and 6, and these outer 
ends are con?ned between a pair of spaced angle 
members l8 which are. fastened to, and project 
outwardly from the vertical portion of the annu 
lar ?anged member I l. The plates l8 are bolted 
by suitable bolts i9 and nuts [9' to the spaced 
angles l8 and in this manner, each truss is mount 
ed to extend transversely across the interior of 
the tank. 
The trusses T are disposed in parallel relation 

and are spaced substantially equidistant apart, 
whereby the floor of the tray A may be supported 
thereon. This ?oor is constructed in sections, 
with each section 20 being of such width as to ex 
tend from one truss to the adjacent truss. This 
distance is relatively narrow, whereby the ?oor 
sections may be made relatively thin which per 
mits the same to be constructed of stainless steel, 
or other corrosion resistant metal without exces 
stive cost. The length of the sections is such that 
said sections extend transversely across the tank 
10 from wall to wall, 
Each floor section 20 has one longitudinal edge 

supported on one of the trusses T while the lon 
gitudinal edge of the adjacent section is also sup 
ported on said truss, these edges resting on the 
top channel I2 of said truss and being spaced 
from each other (Figures 4 and '7) . For securing 
the longitudinal edge portions of adjacent floor 
sections to the truss T, the channel member 12 
of each truss ‘is provided with a plurality of open 
ings or bolt holes 2i which are spaced centrally 
throughout the length thereof. Enlarged wash 
ers 22 overlie the adjacent longitudinal edges of 
the ?oor sections and are alined with the bolt 
holes 2| in the channel. Headed bolts 23 pass 
through the washers 22, downwardly through the 
space between the adjacent longitudinal edges of 
the ?oor sections and then through the holes 2| 
in the channels. Nuts 24 are screwed onto the 
lower ends of said bolts and serve to clamp the 
longitudinal edge portions of the adjacent floor 
sections between the overlying washers 22 and the 
channel l2 of the truss. With such arrangement, 

10 

15 

20 

25 

30 

40 

45 

6 . 
the sections are firmly held in position but may 
undergo limited lateral movement to compensate . 
for thermal expansion and contraction due to 
temperature changes. ' 
Each ?oor section 2|] is formed with a plurality 

of relatively large openings 25 which permit va 
pors from below the tray A to rise above said tray. 
As clearly shown in Figure 4, the material of 
which the section 20 is constructed is bent up 
wardly to provide an annular inclined lip or 
?ange 26 around each opening. These lips add 
rigidity to the ?oor section, acting as reinforcing 
ribs, and also each lip co-acts with a riser 21 
which is mounted in the opening. As illustrated, 
each riser comprises a cylindrical pipe section 
having an outwardly inclined ?ange 28 at its 
lower end, which ?ange is arranged to abut the 
?ange or lip 26 to limit upward movement of said 
riser. A transversely extending spider 29 is 
mounted within the upper end of the riser and a 
cylindrical bubble cap 30 encloses the open upper 
end of said riser. The cap is of a larger diameter 
than the riser and has its lower end resting on 
the ?oor section. An elongate ‘bolt 3i passes 
through the spider 29 and through an axial open 
ing 32 in the cap 30 and receives a nut 33 to fasten 
the cap and riser in position. The lower portion 
of the cap is cut out in the usual manner to pro 
vide outlet openings, whereby vapors rising be 
neath the cap 30 may pass downwardly between 
the riser and cap to escape through said outlet 
openings. It is noted that although the above 
method of mounting the bubble caps and risers 1n 
the ?oor sections has been found desirable, other 
methods may be employed. vThe bubble cap has 
been shown as constructed 'of an upper section 
30a, which is of relatively thin metal, and a lower 
section or ring 30b which is of heavier material. 
This ring is serrated to provide the outlet open 
ings and legs soc are welded to the ring and rest 
on the tray floor. This provides an effective cap 
of corrosive resistant material, which is relatively 
cheap in manufacture, although other types of 
caps may be employed. 
As is well known, a liquid is conducted to each 

tray from the tray thereabove and said liquid 
?ows diametrically across said tray to down 

‘ comers 3.5 which lead to the tray therebelow. The 
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downcomers 35 are located at the periphery of 
the tank and are disposed diametrically opposite 
the point of introduction of the liquid to the 
tray. Although it would be possible to support 
the down'corners 35 within one of the ?oor sec- I 
tions 20 of the tray A, it is preferable that the 
downcomers be supported in smaller ?oor sec 
tions 20', provided for the purpose. A trio of 
sections 20' are shown and these sections are 

. supported by one of the trusses T, by the annular 
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?ange II and by‘cross trusses T8. The cross 
trusses extend from the truss T to the wall of 
the tank and are disposed at substantially a 
right angle to the truss T (Figure\2). 
Each cross truss T’ is constructed in the same 

manner as the trusses T and has one end pro 
vided with the retaining plates l6, whereby it 
may be bolted to the spaced angles l8 secured to 
the flange H. The opposite end of each cross 
truss terminates adjacent the ?rst truss T and 
has an angular connecting member 36 secured 
thereto. As shown in Figures Y12 and 13, the 
member 36 has a ?ange 31 which is welded to the 
underside of the top channel of the cross truss 
T’. The depending portion of the member is 
inclined to follow the contour of one of the struts 
I5 of the truss T and a bolt 38 and nut 39 fasten 

x 
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the member to the strut, whereby the cross truss 
T‘ is secured to the truss T. The top channels 
I! of the trusses T and T’ are of course disposed 
in the same plane, whereby the 1100!‘ section 20' 
may be supported thereon. The sections 2|)’ are 
secured to the cross trusses T’ and the main 
truss T by the retaining washers 22 and bolts 23 
in the same manner as the other sections 20 are 
secured to the trusses T. 
The downcomers 35 may be mounted in the 

sections 20' in any suitable manner and, as illus 
‘trated, have their upper ' portions extending 
through openings 40' in the sections 20' whereby 
their upper ends are in a plane above the tray 
floor. The distance between the top of said down 
comers and the‘ floor controls the liquid level in 
the tray. It‘ is preferable to weld the down 
comers to the sections 20' but they may be 
otherwise fastened. In addition to the down 
comers 35, the sections 20’ may have risers 21 
and bubble caps 30 supported therein. It is noted 
that the sections 20' could be eliminated and a 
single ?oor section 20 substituted therefor al 
though assembly would be more di?icult if all 
the downcomers were supported in a single sec-4 
tion., The downcomers 35, as well as the sec 
tions 20' and trusses T’ are constructed of a 
corrosion resistant metal. . 

Although the ?oor sections 20 have been shown 
as secured to the trusses T by the overlying 
washers 22, other means of fastening said sec 
tions in place may be employed. As illustrated in 
Figure 14, the adjacent, longitudinal edges of the 
?oor sections ‘may be‘ turned upwardly to provide 
a longitudinal flange-40 on each section. Washers 
22' are then placed on the ?anges and bolts 23' 
may extend through the washers and through the 
holes 2| in the top channel of the truss. The 
bolts 23' receive nuts 24' and, in this manner, 
the sections are fastened to the truss and may 
undergo limited lateral movement to compensate 
for thermal expansion and contraction. By 
forming the flanges 40 on the longitudinal edges 
of each section, rigidity and strength is added to 
the sections. ‘ 

Another‘ method of securing the sections to 
the trusses is shown in Figure 15, wherein a 
?anged washer or channel 4| is employed in 
place of the washer 22. The lower edge of the 
washer engages the floor sections to' clamp the 
same against the truss, said washer being held in 
clamping position by the bolt 23' and nut 24’. 
In Figures 16 and 17, still another fastening 

means is shown wherein a washer 22a is welded 
or otherwise secured to a- bolt 230, which bolt 
has a substantially flat head. The bolt passes 
through the bolt hole 2| in the channel and 
receives a nut 2411. To prevent rotation of the 
bolt when the nut is tightened thereon, the 
washer is formed with diametrically opposed lugs 
42 which are arranged to depend into the space 
between the longitudinal edges of the floor sec 
tions. .Manifestly, all of the fastening means 
shown permit thermal expansion and contrac 
tion of' the floor sections. In the floor shown in 
Figures 16 and 17, the large bolt head may be 
eliminated whereby the flat head lies substan 
tially flush with the tray ?oor. 
From the foregoing. it will be seen that the 

trusses T and T’ may be fabricated of a, corrosion 
resistant metal of a light gage, whereby the 
weight and cost thereof is materially reduced. 
The tray ?oor may be also constructed of a thin 
metal, which makes possible the use of a, corrosion 
resistant metal at a minimum cost. The con 
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struction gives the tray sufficient rigidity and 
strength for its purpose and the assembly is 
greatly simplified since the parts are light in 
weight and easily handled. The method of fas 
tening the ?oor sections of the tray to the trusses 
eliminates the necessity of providing bolt holes 
in said sections and this further reduces the cost 
of manufacture. 
A tray A has been shown as comprising a, plu- ' 

rality of parallel main trusses T with cross 
trusses T’ for supporting the downcomers II. 
This construction is suitable but it may be de 
sirable to change the shape of the floor sections 
20 in order to accommodate other types of risers, 
or for other reasons, and in such cases the tray 
could be constructed in the manner in. which the 
‘tray B is made. This tray B includes a pair of 
main elongate trusses T which extend from wall 

‘I . to wall of the tank. A plurality of cross trusses 
20 

45 

50 

55 

05 

70 

T2 extend from the wall of 'the tank to one of‘ 
the trusses, while other cross trusses T3 extend 
between and connect the trusses T (Figure 18). 
A pair of additional cross trusses Tl which are 
relatively short extend from one of the trusses 
to the wall and these trusses are spaced from 
each other. Floor sections 20a are supported 
on the trusses T, T2, T3, T4, and the ?ange Ii. 
being secured to the trusses by the washers 22 
and bolts 23. No ?oor sections are located be 
tween the short trusses Tll, whereby an opening 
44 is provided in the floor. A take off well 45 is 
formed below the opening 44 by an angular par 
tition 46, which may be constructed in any suit 
able manner. A take of! pipe 41 leads from the 
well for conducting the liquid therefrom. To 
maintain the liquid level in the tray B, angle bars 
48 are secured to the ?oor adjacent the well and, 
obviously, the level in the tray must over?ow the 
angle bars before it can enter the well. ‘ 
In place of the cylindrical openings 25 and 

risers 21, the floor sections 20a are provided with 
' elongate narrow openings 49. A riser 50 extends 
upwardly from each opening and has a general 
rectangular shape in cross-section. Each riser 
is constructed of a thin corrosion resistant metal, 
and includes two sides 50' which are connected 
by end plates 50a. Each side is ?anged at‘ its 
upper and lower ends to give the same rigidity 
and an elongated bubble cap 5| is suitably 
mounted to enclose the riser. It is noted that 
this type of riser may, if desired, be employed in 
the sections 20 of the tray A. 
Downcomers 35' are mounted in openings in 

the floor sections 20a and are disposed diame 
trically opposite the well 45. Instead of being of 
one'piece as are the downcomers 35 in the tray 
A,‘the downcomers 35' are constructed of two 
halves or sections. Each section‘is provided with 
vertical ?anges 35:; which are welded, or other 
wise secured together and, obviously, said ?anges 
add rigidity to said downcomers. Manifestly, 
this type of downcomer may be used in the other 
bubble trays of the tower. It is pointed out that 
all of the trays in the bubble tower may be con 
structed either as the tray A or as the tray B 
or some may belike A while others are like B. 
The two types of construction have been shown 
to illustrate variations which can be made and 
so long as the trusses are employed for sup 
porting the tray floor, said ?oon may be con 
structed of light material and one of the main 
purposes of the invention is accomplished. 

It is desirable to‘fabricate the trusses T and T’ 
in order to minimize the material necessary so as 
to reduce the cost of manufacture but other types 



‘ing upwardly from the tray therebelow. 
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of trusses may be employed. In Figures 20 to 23, 
a V-type truss. 60 is shown. This truss is/con 
structed of corrosion resistant metal and is sub 
tantially V-shape in cross-section. outwardly 
directed ?anges 6| are provided at the upper end 
thereof and a ?at plate or strip 62 is welded or 
otherwise‘secured to side ?anges. The strip 62 
provides a ?at surface which is the equivalent of 
the top channel II of the trusses T and the ?oor 
sections 20 may be secured thereto by the wash 
ers 22b, bolts 23b and nuts “b. Each bolt may 
have its head welded or otherwise fastened to 
the strip 62 before the same is welded to the 
?anges 8i and in such case, the bolt extends up 
wardly through the washer 22b to receive the nut 
24b which, in this instance, is located. above the 
tray ?oor. ‘ ' . 

It may not be desirable to‘employ the down 
,comers 35 and 35' and, in such case, a weir type 
downcomer 53 may be employed (Figures 20‘to 
22). No floor section is mounted between the 
tank wall and the end truss 60 whereby an open 
ing 64 is formed in the tray ?oorat- one side of 
the tank. A transversely extending, vertical par 
tition 65 has its upper end flanged at 66 and this 
?ange overlies one longitudinal edge of the truss 
being secured thereto by the ‘nuts 24b and bolts 
23b. The partition is made in two sections bolt 
ed together by bolts 66' which pass through 
abutting ?anges in said sections. The vertical 
edges of the partition are secured to vertical an 
gle bars 65a which are mounted on the tank wall. 
The lower end of the partition also has a ?ange 
61 which is secured to vertical straps 68 extend 

An 
angle bar 69 which controls the liquid level in 
the tray is secured to the end truss adjacent the 
opening 64 in the tray ?oor. Manifestly, the liq 
uid from the uppermost tray will over?ow the 
?ange and will pass downwardly through the 
downcomer formed by the wall of the tank and 
the partition 65. The liquid will thus ?ow to 
the tray next below, passing between the straps 
68 which support the partition. It is pointed 
out that this type of downcomer may be em 
ployed in the other forms, in place of the down 
comers 35 or 35'. 
The foregoing description of the invention is 

explanatory thereof and various changes in the 
size, shape and materials, as well as in the de 
tails of the illustrated construction may be made, 
within the scope of the appended claims, with 
out departing from the spirit of the invention. 
What I claim and desire to secure by Letters 

Patent is: ~ - 

1. A bubble tower including a tank, a plurality 
of bubble trays mounted within the tank, each 
'tray comprising a plurality of approximately 
parallel supporting trusses fabricated of a cor 
rosion resistant metal and mounted to extend 
transversely of the tank, a plurality of elongate 
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’ cluding, a plurality of transverse 
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' secured to the tank 

'10 
a relatively thin corrosion resistant metal and 
having their longitudinal edges supported on 
said trusses, means for frictionally clamping the 
longitudinal edges of the floor sections to the 
trusses in spaced order, whereby vertical dis 
placement of the section is prevented while lim 
ited lateral movement thereof is permitted, ver 
tical downcomers having their upper ends se 
cured in certain of the ?oor sections and de 
pending therefrom, and vapor risers mounted in 
the floor sections and having bubble caps mount-v 
ed thereon. 

3. A bubble tray for a bubble tower tank in 
cluding. a plurality of transverse trusses mount 
ed within the tank with their ends secured to the 
tank wall, a plurality of elongate ?oor sections 
supported on the trusses, each section spanning 
the'space between two of the trusses with its 
longitudinal edge portions resting on said trusses 
and spaced apart, and frictional clamping means 
engaging the longitudinal edge portions of adja 
cent ?oor sections for securing said sections to 
the trusses, said means being arranged to permit 
limited lateralmovement of the ?oor sections 
with relation to the trusses. 

4. A bubble tray for a bubble tower tank in 
trusses adapted 

to be mounted within the tank with their ends 
secured to the tank wall, each truss being con-_ 
structed of a relatively .thin metal and comprising 
an upper channel member, a lower angle mem 
ber extending parallel to the upper member, 
vertical braces connecting the members, and a 
plurality of floor sections supported on the 
trusses. ' 

5. A bubble tray for a bubble tower tank in 
cluding, a plurality of transverse trusses adapted 
to be mounted within the tank with their ends 

wall, each truss being con 
structed of a relatively thin metal and comprising 
an upper channel member, a lower angle mem 
ber extending parallel to the upper member, ver 
tical braces connecting the members, a plurality 
of'?oor sections supported on the trusses, each 
section spanning the space between two of the 
trusses with its longitudinal edge portions rest 
ing on said trusses, and means engaging the ion 
gitudinal edge portions of adiacent floor sec’ 
tions and secured to the trusses for fastening 
the sections to said trusses. _ ‘ 

6. A bubble tray for a bubble tower tank in 
cluding, a plurality of transverse trusses adapted 
to be mounted within the tank with their ends se 
cured to the tank wall, each truss being con 
structed of a relatively thin metal and comprising 

' an upper channel member, a lower angle mem 
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floor sections constructed of a relatively thin cor- ‘ 
rosion resistant metal and having approximately 
spaced parallel edges supported longitudinally 
thereof on said trusses, vertical downcomers hav 
ing their upper ends secured in certain of the 
floor sections and depending therefrom, and va 
por risers mounted in the ?oor sections and hav 
ing bubble caps mounted thereon. 

2. A bubble tower including, a tank, a plurality 
of bubble trays mounted within the tank, each 
tray comprising a plurality of supporting trusses 
fabricated of a corrosion resistant metal and 
mounted to extend transversely of the tank, a 
plurality of elongate floor sections constructed of 
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ber extending parallel to the upper member, ver 
tical braces connecting the members, a plurality 
of floor sections supported on the trusses, each 
section spanning the space between two'of the 
trusses with its longitudinal edge portions rest 
ing on said trusses, the edges of the adjacent sec 
tions being spaced from each other, a plurality 
of bolts mounted in the trusses and extending 
upwardly between the edges of the ?oor sections, 
and means carried by the bolts and engaging the 
sections for frictionally fastening the sections to 
the trusses. . 

_'7. A bubble tower including, a tank, a plurality 
of bubble trays within the tank, each tray in 
cluding a, plurality of supporting trusses, each 
truss having a lateral extension at one end there 
of, spaced angle members secured to the interior 
of the tank wall for receiving the extensions on 
the trusses, bolts passing through each extension 



. secured to the inner wall 

' buckling. 
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and its co-acting angle members for detachably 
mounting the trusses within the tank, and a plu 
rality of ?oor sections supported on the trusses 
with their longitudinal edge portions overlying 
the trusses, whereby said trusses providea posi 
tive support for and impart rigidity to each sec 
tion. 

8. In a bubble tower, the combination of a 
tank, a liner of thin corrosive resistant material 

of the tank for protect 
ing said wall. a plurality of superposed bubble 
trays mounted within. the tank, each tray com 

10 

prising a plurality of supporting trusses fabri- . 
cated of a corrosion resistant metal and rigidly 
mounted to extend transversely of the tank, a plu 

‘ rality of elongate ?oor sections constructed of a 
relatively thin corrosion resistant metal having 
substantially parallel spaced edges‘ frictionally 
clamped on said trusses, each ?oorsection having 
vapor openings therein with an annular upset 
portion surrounding each opening for adding 
rigidity to the section and also for co-acting with 
a bubble cap adapted to overlie said opening. 

9. I A bubble tower including, a tank, a plurality 
of bubble trays mounted within the tank, each 
tray comprising a supporting'member secured to 
the tank wall, a plurality of transversely extend-_ 
ing trusses secured within the tank, each truss 
being fabricated of a plurality of'pieces of rela 
tively thin material, whereby su?icient rigidity is 
obtained. a plurality of- elongate ?oor sections 
constructed of relatively thin metal having their 
longitudinal edges supported on the supporting 
member and trusses, and means for frictionally 
clamping the longitudinal edges of the sections to 
the trusses to permit a limited lateral movement 
of the sections to compensate for thermal ex 
pansion and contraction of the sections'due to 
temperature changes. - .' _ - 

10. As a sub-combination in a bubble-tower, a 
' protective liner constructed of a plurality of sec 
tions arranged to overlie thewall of the tower, 
each section having a vertically extending ?ange 
at each longitudinal edge, and each ?ange being 
bent or o?set so that when the .?anges abut each 
other a space is provided therebetween to permit 
a limited movement of the sectionslrelative to 
each other. . _' I _ 

11. A tray ?oor for a bubble tower including, 
a ‘plurality of sections of such thin metal as to 
require auxiliary supports to maintain them in a 
horizontal plane, rigid suppdrts separate fromthe 
sections upon which edge portions, of said sections 
are mounted, and fastening-means on the sup 
ports having friction engagement with edge por 
tions of the sections, whereby said sections may 
undergo expansion and contraction without 

12. A tray ?oor for a bubble tower including, 
a plurality'of thin sheet metal sections having 
their adjacent edges spaced apart and inde 
pendently supported, and fastening means having 
friction engagementwith adjacent edge portions 
of said sections, whereby said sections may un 
dergo expansion without buckling when the cir 
cumferential margin of the tray is rigidly con 
?ned. , ' , 

13. A tray ?oor for a bubble tower including, 
a plurality of transverse rigid supports, thin metal 
sheets having certain of their edges independ 
ently mounted on said supports, and friction 
means for con?ning edge portions of said sheets 
on said supports, the adjacent edges of sheets 
being spaced apart on said supports, whereby in 
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dividual sheets may undergo expansion without buckling. 

14. A bubble tower ?oor including, a plurality 
of trusses each being constructed of relatively 
thin metal and including an upright portion and 
a transverse top portion, a plurality of thin sheet 
metal sections having their edges mounted on 
the transverse tops of said trusses in spaced 
order, and friction means for con?ning said 
sheets on said trusses, whereby said sheets may 
undergo thermal expansion without buckling. 

1,5. A bubble tower ?oor including, a plurality 
of trusses, one of said trusses extending trans 
versely of the other trusses, elongate thin sheet 
metal sections having longitudinal edges sup 
ported on'said trusses except the transverse truss 
and ends supported on said transverse truss, and 
means for frictionaliyclamping the longitudinal 
edges and ends of said sections on the trusses 
to permit said sections to undergo thermal ex 
pansion without buckling. 

16. A bubble tower?oor including, a plurality 
of transverse rigid trusses,'thin metal sheets in 
capable in themselves of carrying theload im 
posed on the ?oor having certain of their edges 
independently mounted on said supports, and 
friction ‘means for confining the edges of said 
sheets against vertical displacement on the trusses 
while permitting a, limited lateral movement of 
the sheets relative to each other, the trusses 
being of sumcient rigidity to carry the load im 
posed on the completed ?oor. 

17. A tray ?oor for a bubble tower including, a. 
plurality of rigid supports, thin metalsheets hav 
ing certain of their edge portions independently 
mounted on said supports, and friction means 
con?rming adjacent edge portions of said sheets 
on saidsupports, the adjacent edge portions of 
aid sheets being spaced apart on said supports 
and being imperforate, whereby individual sheets 
may undergo expansion and contraction without 
buckling. I 

18. A tray ?oor for a bubble tower including, 
a plurality of transverse rigid supports. thin metal 
sheets having edge portions independently 
mounted on said supports, a single row of up 
standing fastenings on each of said supports be 
tween edge'portions of adjacent sheets, and fric 
tion clamping means on the upstanding fasten 
ings overlying the adjacent edge portions of said 
sheets. ' 

HANS C. GLITSCH. 
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