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in or relating to floating roof storage tanks THIS INVENTION relates to
f-l oati ng roof tanks used for the storage of petrol eum products and ot her {b

volatile liquid naterials, i.e. storage tanks incorporating a roof which
f1 oats jon the surface of the liquid in the 5 tank and which may rise
and Fﬁf with the level of the liquid in the tank. Mre particularly, this

i nvention provides novel floating roof clearance space seals, or rimseals,
whi ch functi on BSTENT®rACHd19FAL her shields and sun screens. 10 In a
conventi onal flffﬁpfé?r tshifkye W th which the seal of the present

I nvention may be use ere | prOV|ded a cl earance space or rim space
between the tank side wall and the vertical rimof the floating 15 r oof .
It is necessarpgScRIPricE @ CleRNLEN Space to permt unrestrained '
vertical travel of the roof within the tank. The cl earance space is of
sufficient size that |ocal dinensional variations in the circularity of the
tank sidewal | oImpRelémesosManl Yorcarbdtong- fo Ploatingurdivdssstorbgeh

can result from, uneven foundation settlenent, inprecise fabrication or
erection or und% S| 0ads such as hi gh wi nds and the |ike, do not hanper
vertical travel of the roof. The cl earance space in
essentially all a o] [ %ﬁ%: to
prevent the esc%‘foies)on‘\’/%ﬁg%é?r%?n&tgﬁgésttgr gﬁ_\ﬁear E}S‘lddr}i ou %e o ear ance or
ri mspace totiﬁh%lﬁﬁ@ﬁﬁéﬁe°ﬁk@¢60§1?95e§ﬂﬂd%ﬂ&§s@%@e°%§&§f%ﬁlﬁhi%e

purpose. Many 30iquid materials, i.e. storage tanks incorporating a
1N roof which floats on the surface of the liquid in the
5 tank and which may rise and fall with the level of the

liquid in the tank. More particularly, this invention

provides novel floating roof clearance space seals, or
rim seals, which function as vapor and weather shields
and sun screens.
10
- In a conventional floating roof tank, with
which the seal of the present invention may be used,
there is provided a clearance space or rim space between
the tank side wall and the vertical rim of the floating
15 roof. It is necessary to provide a clearance space to
permit unrestrained vertlcal travel of the roof within
the tank. The clearance space is of sufficient size
that local dimensional variations in the circularity of
the tank sidewall or shell, commonly called out-of-
20 roundness, which can result from uneven foundation
settlement, imprecise fabrication or erection or
unusual loads such as high winds and the like, do not
hamper vertical travel of the roof. '

25 The clearance space in essentially all float-
ing roof tanks is covered in one way or another to
prevent the escape of vapor from the stored 1liquid
through the clearance or rim space to the atmosphere.

Various types of seals are used for this purpose. Many
30



-~ 2- of the seals are intended not only to prevent vapor escagg but ‘also to
center the roof so that it noves vertically relatively freél nd prevents
enl argenment of the clearance space on ong side of the roof sincé 5 ° t hat
could lead to the escape of vapor due t5“The dis- engagenent of the seal

fromthe tank wall. Kinghorn et al US. Patent 4,116,358 and Thiltgen ¢t al

U S. Patent 4,308,968 disclaose floati 10 ropf .clearance, space seals
made of net a?g 3’3’& [ 5ﬁ§iskﬁﬁ/e%’?€Fﬂggge£°§ i?l%f%déma %%%v?%ervﬁé’gﬁl e .
fabric whi ch eztepesbutntalamusby cartherd the penfhreser thiatt hit r mofvesThe
instal [ ation | n f T L Ve a ' sum ng
but is essent?g t?gégggpqeggéﬁ“F?§ﬁ1gggé% néﬁﬁgﬁaggiéég?agg%%¥g§€%%Q
sections. Kinghotheetclgananse mpaee 2n1PNe30Bide sefdithe croefs sinegal made

of metad SECl{RAg- couldB¥RL td MheUACHE JEIPpSLCaheNEonNR QY& appi ng
edge portions 20 w t h el ongat ed_haql es. Fastenlng nmeans, such as bolts,
ext end t hrougf8R8eRENEsObutNBepRft fREMNEDS| t2BK(FBAd to slide laterally

to accommobdat e di nensi onal changes in the clearance or rim space. Even

t hough a gasket is proyiLded between the qverl agping,edge rtigns _of, the 25
nmetal sections, to p éVﬁﬁ?rnvaﬁ r ggca ég'thpghaﬁtthg’éﬁgnééﬁedaﬁgles to
t he at nospher®hiitgenwathails UaSe rRaht 4 03@9)%268 dhsciosagdiledting es.
Addi tiopal |y, LRt ' f eala 1 t] consuryg be f« the
many bo??s us£g§§e2%jf1@%¢%€chgﬂr%q%i %eesalp%r e*glggg 3%? rIl:]e{}'l%g]ht %%F%gogg'as to
permit | ateraliongverentthshi Feaksepinehligde h@ g&dRetimparaable odfpbEdged. An

addi tional prghiem ektBnaki @ordinueRA1Y ifround the perimeter of the
roof. The installation and maintenance of the fabric is o/
expensive and time consuming but is essential to keep
15 . vapor from escaping between adjacent metal sections.

Kinghorn et al U.S. Patent 4,191,303 also dis-
closes a seal made of metal sections. However, the
adjacent metal sections have overlapping edge portions
20 with elongated holes. Fastening means, such as bolts,
extend through the holes but permit the metal sections
to slide laterally to accommodate dimensional changes in
the clearance or rim space. Even though a gasket is
. provided between the overlapping edge portions of the
25 metal sections, to prevent vapor escape through the PR
elongated holes to the atmosphere large washers are
needed to cover' the elongated holes. Additionally,
installation of the seal is time consuming because of
the many:bolts used, each of which requires precise
30 tightening so as to permit lateral movement while keep-
ing the gasket slightly compressed.

An additional problem with prior art seals is

that the metal sectioné'are made straight or flat and

35 only become arced or bent when pressure is applied to
them when .installed or when the space between the roof

edge and the tank wall is reduced during lateral move-
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that the netal sections are made, straight or flat and 35 only becone (%
arced or bent when Ppressure is applled to them when installed or when the

space between the roof edge and the tank wall is reduced during |ateral
move- .. - 3 - nent of the roof during usg. \Wen the top edge of a netal
sectiQn hits a protrusion, such as a weld or rivet in the tank wall, as the

roof rises the nmetal section can buckle upwards and nmay becone | odged in

position 5 AgatnYr tdKe PPEST UALPANg U benghaeg Qheo%ppred@é eoof at he

nmetal sections in nn s undesirab)J e since it can damage the
sections and of §ﬁaﬁh§e§g§?ne@eé%ﬁ@’b@'f%%scﬂ%&%@s%%gé‘éV&ﬁd 10

short com ngs |mntmhqwtanbusaylavaslwwaannnﬂsrlsemeeﬂeemeSES fsection

alternative se f |0 o] qﬁg, t he present,
i nvention_ther gglﬁs bg{cé{/]iedgﬁdb ngﬁ%u% age 86’% ﬁ%\(/il atl Bgfllﬁ‘dornoof of
15  smal Per éEﬁén§toﬁhetmm¢tﬂﬂﬁ§OQQMﬂ@hQrﬁ#mﬂgﬂgd@flqnﬂgoramoreapﬁnce

space between the fneeale@%t%ﬂst he ttiils WdneR §§abnaeg£'f%§ﬁ§e 56 cle0Of
and extendi ng upwar rominto slidable contact ank

t her e-
wal |; the seal? oﬁﬁPeééP?geogeﬁl GcFHBnéIé&PaﬁEénSﬁééessﬁé sconprising a 20
pIurallty of individual flexible sections sheet materi al

I ti d ' subst a | de rr ngene t byt mnth adj acent
Egi{.gﬁn§|de ggge portlggggk §r|8§ €E§:%1?§%ﬁ %5 g
provi ded b@tmeehorheomwegsapplmgesmnawigysqxnavaﬁmabldmseab@;ng aﬁed a
clip attaChedeﬁEQt eggp aiEEPhQPiv@dbgﬁfgtfoPt§ 05998 prBFO@aﬁEECh s

over| apped by the edge portion of an a Jacentsec I on; Ehe°2 ving a
\M\vg spaced upmard fromthe section to which it is attached and ext endi ng

According to the present invention there is

provided a liquid storage tank having a floating roof of

15 smaller dimension than the tank thereby defining a

clearance space between the roof edge and the tank wall;

- a seal joined to the roof and extending upwardly there-

from into slidable contact with the tank wall; the seal

completely covering the clearance space and comprising a

20 plurality of individual flexible sections of sheet

material positioned in substantially side-by-side

arrangement but with adjacent section side edge portions

overlapping each other with a gasket being provided

_ between the overlapping side edge portions, there being

W 25 a eclip attached to each section adjacent its edge

portion which is overlapped by the edge portion of an

adjacentsection; the eclip having a wing spaced upward

from ;he section to which it is attached and extending

over the edge portion of the adjacent section to press

30 the edge portions together but permit the edge portions

to slide laterally with respect to each other; and a

flexible elastomeric tip joined to the outer end of the
sections and in slidable contact with the tank wall.

35 The elip wing can be substantially planar, have
a planar base attached to the section, and the wing and
base can be located in parallel spaced apart planes.



@ver &he edge portion of the -adjacent section to press 30 gqhe' edge

portions together but permt the edge portlons to slide |at
to each other;

r espect

end of the sections and in slidable contagt wth the tank wall. 35

The clip wing can be substantially planar,
t he secti on,

pl anes.

- 4y

opposite dlreéﬂﬁﬂ&?a

sections desi Ny mdweemﬁdmgnm ppesidse fdx—macdfldrmkes with no fasteners

penetrating therethrough. Each section and clip are desirably made.of a 10

suitable nmetal, particularly a suitable grade of stain- |ess steel.
e

Polynmeri & materials, h&heveovermpphngr
use, can al so
Al t hough the

desirably maddastepens qengtraling Wé%lrﬁ

sde%:ﬁ errg:ﬂl Q'févfé)rcomﬁrﬁz%@s' %'&?'f%'&@sck‘i'@é o#5noles with no

sectlons can be any suitable material, they are
Qﬁ& ugh- spring propertles so t hat

they can press firmy, but in a flexible manner, against the tank wall.

The nateri al
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rally with
and a flexible elastoneric tip joined fo thé outer

have a planar base attached:
and the wi ng and base can be located in parallel spaced apaft

with a |ateral shoul Iﬁ%t lﬂﬁh tﬂﬁ$:1$n1ﬁm ﬂgngndghasebgge pean ntigral
' W e ng an ase ext.endin
| | with a Yatetainy B*;Evaqrg d't}%’ge"x%l? tﬁb?ng”’oé]gt he

geapostipnsr athehonseet bPRS of

Pol yet hyl1ne, a0l s ooyhetsl anphcopetyarly af settabeacgrade pebpsbapinene can

be used for

I.s an integral eeﬁson
 secured

to
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renber
astahle ainder tdfe condltlons of use, can also be employe

for the sections and clips.

Although the seal sections can be made of any
suitable material, they are desirably made of a material
having resilient or spring properties so that they can
press firmly, but in a flexible manner, agg}psb the tank
wall. The material used is desirably metal although
polymeric materials which are stable in the tank envir-
onment can also be used. Polyethylene, polypropylene
and copolymers of ethylene and propropylene can be used
for storage of some 1liquids. The elastomeric tip
des1rab1y is an 1ntegra1 elongate member or strip with
its inner side portion secured to a plurality of
sections to hold it in place.

Each section can have a clamping bar along its
outer end. The elastomeric tip can be held in place, on
each section, by and between the clamping bar and the
section. The clamping bar can form a pocket -into which
the inner side pobtion of the elastomeric tip can fit in
retaining contact. '

Alternatively, the élastomeric tip can com-
prise an elastomeric strip constituting a core covered
by an abrasion resistant flexible sheet material envel-
ope joined to the outer end of each section.

Its _i nner sid gOI’tIOI’]

W/
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secttons to hold it in place. Each section can have a cl anping bar al ong Jo
its outer end. The ‘el astoneric tip can be held in place, on 30 each
section, by and between the cl anpi ng bar and the section. The clanping bar
can forn1a pocket into which the inner si<fe portion of the elastoneric tip
can fit in retaining contact. 35 Alternatively, the

el ast®heric tip can com. prise an elastonmeric strip constituting a core .
covered by an abrasi on Fafi%t@htvapeRi BrEtshbet adirdning adaas Hpethoined

to the outer enrédfiRRCEeEhé oOatmosphbpw QfanV&ftOFpﬂ@@ﬁéntél@ 8¢) @igd ngr edges
of the sectlons to th at.nos her e can Jbe, p reventlﬂép use‘p %é§¥|table
L

neans, includi 7 o e sy | 1InqIHANG) A Cq Nolspoli
However, it is omee*f d:rlrreectdp) eBecthdesgatket Haweaagem&mt 1@ke5mfettErd~eib0w3 and

nor el N Ngver UideeStme {REs R0 KEL- 2hESRIRECHE LR AR LWL AD Hato i L

bent fl exi‘ble sectlons can ent se i ons
and per manent | Wexegddeliess blthesasknls. anm&%emhenscnpitps"-imfhsto

descri bed abov%s@”w?@h“%t} nf'%kl%h‘@ d::.f‘escctrl'&?éj pael Soad Nper dafi iy the

present invention _nay be nore readily understood, and so that_further
features there®® a5k HphPechabert  (sRetinnsht ABA WPETMABRRPBLY dA%GSDed by

way of exanpl e fyidxivief evedtdods, t he acconpanyi ng draw ngs, in which: 20

FIGURE 1 is an isonmetric viewof a liquid storage tank having a

floating r®f; FIGURE 2 is a vertical radial sectional view of
Elastomeric tips such as described above can be

used in all the described seals.

In order that the present invention may be more

15 readily understood, and so that further features thereof

may be appreciated, the invention will now be described

by way of example with reference to the accompanying
drawings, in which:

20 FIGURE 1 is an isometric view of a 1liquid
storage tank having a floating roof;

~ FIGURE 2 is a vertical radial sectional view of
the floating roof in the tank shown in Figure 1;
25 | -
FIGURE 3 is an elevational exploded view of a
portion of a floating roof seal according to the
invention;

30 FIGURE 4 is a sectional view of the seal shown
in the Figure 3 but with adjoining edges of two metal
sections overlapped and secured by a clip;

FIGURE 5 1is an _isometric view of the séal
35 portion shown in Figure 4;

FIGURE.S is an enlarged sectional view of an
unbent elastomeric tip at the outer end of a sheet metal
section;



Lhe.floating roof in the tank shown in Figure 1; 25 FIGURE 3 is an

el evati onal expl oded view of a portion of a floating roof Se&i according to
t he i nvention; 30 FIGURE 4 is a sectional view of fhe seal
shown in the Figure 3 but wth adjoining6éedges of two netal sections
over | apped and secured by a clip; FIGJRE 5 is an isonetric view of theﬁéfal
35 portion shown in Figure 4, FIGURE 6 is an enlarged sectional view &
an unbent el astoneric FIGURE tthhd o srecdidnall isheafl regt &l toeutd toive - 6-
FIGURE 7 is a i Vi rygat el as [ | ' can be
used on the o&?gr%ttgﬁ%?igf ﬁ%#eqjsm%g% aéﬁgerfaws%%ﬁ oJralél; EEQEOI&& ey C%I GURE 8
i s an expl ode&henghgednmetad Secdionmsal section and el astoneric tip
clanping bar; FIGURE 9 is a schematic view of the way a prior art seal nade
of unbent flexible sect] eacts when 10, .the seal hits a protrusion on
a tank wall; and FI GURE@%% § %t?hé‘r?at?’&pjtf?%%\fpo?n h&A8Y Phepetitest exibl e
secti ons showmeitalFisgertd®on? amdd el astantendfeert itphedl aniptirgg Wiy usi on on a
tank wall. 15 Wenever it is reasonable and practical the same or simlar

el enents which appear in the various views of the drawings will be
identified by the same FAG¥WRE 9. i20a schematic view of the way a prior

art seal made of unbent flexible sections reacts when
10 the seal hits a protrusion on a tank wall; and

FIGURE 10 is a schematic view of the way the o
bent flexible sections shown in Figures 2 and 3 react A
when they hit a protrusion on a tank wall.

15 _

Whenever it is reasonable and practical the
same or similar elements which appear in fhe various
views of the drawings will be identified by the same
numbers. ' '

20

The liquid storage tank 20 shown in Figure 1
has a vertical cylindrical circular wall 22 which is
joined at its 1lower edge to a flat circular metal

“bottom, not shown, which rests on a support base 24. A _
25 floating rbof 26 moves up and down in the tank 20 hith \_)_
the rise and fall of the liquid stored in the tank.

The floating roof 26 is circular and is of con-

ventional construction except for the novel seals, pos-

30 itioned on its upper peripheral edge and which span a

rim space 30 to contact the inner surface 28 of the tank

wall 22. The floating roof 26 has a top deck plate 32

and a vertical circular.peripheral side wall 34 wh;ch

extends above the deck plate 32. An inwardly extending

35 horizontal circular flange 36 is joined to the top edge
of the roof side wall 34 (Figure 2).



The I*i qui d Storage tank 20 shown in Figure 1 has a vertical cylindrical Y]
circular wall 22 which is joined at its |lower edge to a flat circular netal
bottom not shHown, Wwhich rests on a support base 24. A 25 floating roof

26 noves up and down in the tank 20 with the rise and fall of the liquid
storeq;in the tank. The floating roof 26 is circular and is of con-

ventional construction except for the novel seals, pos- 30 itioned on its
upper peripheral edge anfhehirdm sppace uﬂncnxzxaﬁﬁbtepaeatqni 1Qecbmner

surface 28 of t | eyf! 0Qf . 26 .has top | at e
32 and a vertlcgf %??%uﬁg%eﬁéﬁllﬁgralsg ée maj 93& ﬁﬂ 3 535@ t he
deck pl ate "32. reof nfdange e36en@ldngeis'eemﬂ)immonpalardllwcuﬂwcréfmtge iﬁ&m S
joined to the t@Pl@QSPeOEOEESCEOQRtﬁ'@ﬁeWQBhe%4éuaf%%§2?%eaf 28% rim

space or clearance, s m pletely covere jOIned to
t he floati#g rd%?l¥lgﬁ EFBSuﬁﬁd gxtendlng upwardly therefrominto slidable
contact with the inner surface 28 of the tank 5 wal | 22 (Flgur$|2) b;I'he
seal 401 i ncl udes pluralit in i dual nt eX| e
sections 421 of sheet rref]%? i T stérqtlalf‘ g'i"%% $py- %l elé’r"

(Figure 10 3)indil'hiad1ﬁabxi Klde nixiteall sﬂtexbn$e4%bcﬂ'ne>wb92antoﬁl bheet

I £ 14N ' 1 &n | nes _44 and
46 at an ?Fmer HEL 18 EuBEELhPTE By o POC-EP<D1 48 arRhpBRREN ), PETatEs
being paralfPel 3b ea@heofﬁﬁﬁléhé m@taﬂeseNWépn@d JR usarei gubetantialhy

netal 15  sectpédtam@iiaP) HMSeS, QH0GeAS o d2PYHE dadcif befit at
constitutes a 0r|50f£§éschgngngg %tgkp;g)fgyéﬁllf%wer portion of the
\~/ section, the bend lines 44 and 46 being parallel to each
other and to the inner edge 48 (Figure 2). The metal
15 section portion between edge 48 and bend 1line 44
constitutes a horizontal clamping strip 50 which is
. secured to the flange 36 by a plurality of side-by-side
C-clips T70. The metal section portion between bend
lines 44 and 46 is a transition band 52, while the
20 portion between bend line 46 and the outer or top edge
56 constitutes a primary body portion 54. The bend line
46 gives each metal section Y421 a permanent concave
shape when viewed from above. This shape prevents the
‘sections from buckling upwardly when a section upper
W 25 edge engages a protrusion, such as a weld or rivet
(Figures 12 and 13) in the wall 22 of the tank 20. The
reasons for this behaviour will be described herein-
after. The transition band 52 forms a stiff shallow cone
which acts as a short cantilever to carry the bending
30 load. The primary body portion 54 carries the membrane
" compression load against the shell. The outer edge 56
has a short downwardly directed 1ip 58 which is inter-
rupted by spaced apart cuts or slits 60 (Figure 3).- The
~ slits 60 are provided so that the 1lip 58 does not
35 prevent the outer edge 56 from curving to approx1mate
the curvature of the tank wall.



secured to the flange 36 by a plurality of side-by-side Gclips 70 The
metal section portion between bend lines 44 and 46 is a tra tion band 52,
while the 20 portion between bend line 46 and the outer or top edge 56
constitutes a primary body portion 54. F¥Be bend |ine 46 gives each netal
section 421 a permanent concave shape when viewed from above. This shape
prevents the sections from buckling upwardly when a section upper 25 55%9e
engages a protrusion, AkuckPast aonel Fiste rpdge (Gf gar eectiamdia ) disn t he

wal | 22 of thppwnaeaowﬂhear gasnes Eehbhnsobaha&b%ﬁ Wl e pige tdgsor bed
herein- after Pe transi tion bqﬂ t%%ﬁdghﬁ g@ stiff shaIIOM/cone mhlch acts

as a short carttt@efursacs: P Jacent sige edEemPy BSdy
portion 54 caa¢j@@emheseehtonnézaoamieablynrbsad agabbhtabhewiha|hheThe

t 5 rt s Jj.nter- rupted
g; g:)aggeapggréﬁgu?s?gg sITTS BO w ‘t’s‘iﬁggrh %? ﬁ fJF‘tﬁ”ﬁl’:&?ltded o)
t hat theI|;)%EPHb@%SnB€13sanph@Wenﬁ wh§Kane§pn&ﬁﬁﬂEﬁmérahmcaovmhgtto C

edge o
approxi et e et UEAERkHES. ol éfﬁ%g\?}éd betsbed R AN il §9

section 421 is provi
bott om surfac%egﬁb‘l’i“'? hlh?1t‘fféerhcﬁ rﬂf‘es|°d'@1"é@g>é>%t ak gdjiimcdne bedﬂson 421

slidably resttshé ne¢gesach vhib émﬁdéble aﬁﬂ&h@&méﬂx@ soAltﬁat bQPBra‘i’JsO' ni ng
side e s of_adj ac ecti have gasket appl.ied thereto so
t hat bggﬁ gasKer &° é%%ngrgﬂngﬁfﬂhgﬁ FVE%H Pﬁ% evaelan 89 gf88&ct i ons 421
when they are overlapped. Aclip 112 holds the edges in thlstaggga?Lg
over| apped eZSeL“atThéapﬁ?é £118°142 B R SR ERNN0Y PE R TR
portion of each of the seetlons 421, and desirably is \/
secured to -the edge portion to which the gasket is fix-
15 edly applied. The metal clip 112 has a wing 114 spaced
upward from the section Y421 to which it is attached.
The clip wing 114 is substantially planar. Also, the
clip has a planar base 116 attached to the section 421.
The wing 114 and base 116 are in parallel spaced apart
20 planes and are integral with a lateral shoulder portion
118 (Figure 5). The wing 114 and base 116 extend in
opposite directions away from the shoulder portion 118.
The wing 114 extends over the edge portion of the ad-
jacent section 421 to press the edge portions, which
25 have continuous surfaces, together but permits the edge
portions to slide laterally with respect to each other.

The clip may be mounted in position prior to
assembly in the field, thus allowing the use of spot
30 welding. Some field installations do not allow any work
at elevated températures and thus welds could not be
used if elips were used and installed in the field.

The outer end of each metal section 421

35 supports a flexible elastomeric tip 80 which is
removably secured in place by a clamping bar 82 which is.
attached to the body portion 54 by bolts 84 or by
welding. For convenience of illustration the elasto-
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pertian of ‘each of the sections 421, and desirably is secured to the edg@i
portion to which tie gasket i's fix- 15 edly applied. The netal clip 112
has a wing 114 spaced upward fromthe section 421 to which it is attached.
The clip wing 114 is substantially planar. Al 'so, the clip has a planar
base (116 attached to the section 421. The wing 114 and base 116 are in

Portion 116 (FPGRE syfP had ABRS §4éh S1heale¥ untd ke D50 aHE
directions awaylampﬁmghbash%al ﬁ@rm@m tpagketl 8 ntkhavhiichy the! iemeemﬁctn/er
the edge portlgare&ohhea@doﬂ ei%%tt'oﬁ'%r‘i%l { Po PIEA%S the %&%&ggr&g ons,

whi ch 25 € Continuous surfaces, together permts, t
portions to sl f@Btpgtaralhy MPthe%’beU?e tenG LA RHersetHon |43 mdEde

nmounted iH posaiden MIQéeheiagsemé ytip ®oe {nelpdacbhus thawn&ptahe;kuse
ow any, ,War, at

of spot 30 1 el d all gtions d

el evat ed tenpemgﬁgﬁegsaﬁ ?ﬁﬁscﬁélég ﬁl&q ABPIHE §¥&i % Y9 REI My & Wised
and installed to fhexfrekdilfhe outer end of each netal section 421
35 supports a flexible elastoneric tip 80 which is renmovably
secured in place by a clanping bar 82 which is attached to the body
portion 54 by bolts 8Zher flgxitdeli elastomericomioni&hcésofdesinadtlyati on

the elastfo  pafle WY ifond Bs B3h WU O8RGenishtYgetanididd W6 cagdto The

cl anping bar 82 forns a pocket into e [nner side portion 88 of the
el astoneric ti pefres FﬁerBPEPﬁFancéﬂ%%E§ regeired te ortentd dnh@roundych

section 421 al ggeSroofaigéal.i N sedrdiglhe the SlasboRenLe. tipSBPca® apart
SKLES 86 can b?a%rlcatedh%ocgang nglgg&aggdtge ég1&1£h its inner side
portion 88 secured to a plurality of sections 421. When
15 the tip is fabricated in sections, the adjoining ends of
sections can be cut and contoured to overlap to produce
a joint with good seaiing capability.

It should be understood that Figure 6 shows a
20 cross-sectional view of the tip 80 in an as-extruded
shape and before any pressure is applied to it when the
seal is installed. Some initial phessube must be placed
on the seal U401 to cause the sections 421 and tip 80 to
curve upwardly when the seal is installed so as to keep
.25 the tip in contact with the tank inner surface 28 when
the roof moves as far away therefrom as it can. This
initial pressure will cause the tip to curve upwardly.
When the roof moves closer to the inneq'surface 28 of
the tank wall, the curve of the sections 421 and the tip
30 80 will change and the sections 421 and the tip 80 will
extend higher up the inner surfacg of the tank wall to a

more upright position. ' '

- Figure 7 illustrates an alternative elasto-

35 meric tip 100 which can be used on the seal 401. 1In this
embodiment, the outer edge of the primary body portion

54 has a flange 581 bent downwardly about 45° and pro-



to flex readily. The flexible elastomeric tip 80 is desirabl 10  made as
1ong.as can be conveniently handl ed so as to reduce the nu of joi
required to extend it around the roof seal. Accordingly, t he el astoneric

tip 80 is fabricated to be an el ongat ed-mgaber with its inner side portion
88 secured to a plurality of sections 421. Wen 15 the tip is fabri ;

in sections,

overlap to prqdded awith nradiad gaddssdal i ablowpabadyt flexinghafl dthe

t he adj oi ning ends of sections can -be cut and contoured

under stood that Fi.gure,6 shaows r S5 j tiﬁh ip 80 in
an as-extrudeé?%'ﬁ"aig’é1 Ennd b noreé'%é%%tﬁrdgsegﬁa}e 'S éa%%?%%ﬁ??%’ ené%'ﬁe seal
is installed. itSwimg naticdrey eisuraovanad bbyplaneabsasing seesispanto

cause the secl/ing dich AdHddt Ghtdhiul envangd! yomhenridessesp nay
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28 when t’he r
pressure w ||
to the inner

as to keep Ip I1n contact. with ihe anéi{nner
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B4P d held g Shurf at®b ofhidte isrboled by meams eofipbolhs
%%&Iﬁl lt éggga%sydfg_p?_og{:{lﬁﬁ?ﬁﬂsvﬁi%lhasf.ﬁ’é Fhvellpe Celkls
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( _ enbodi ment,” the outer edge of
the primaQ bathemebetwernd hads seal ofetBss érucianenalsl papbbevlagr ]

and pro- - ]xpgﬁf*’dije%hgint hepadialns! thaekO SldPaeseady Fbeghndrof nabe

portion 54. An elongated el astoneric strip 10

protrusions, such as rivet heagé %9m%§erlapping plate
joints. Also, this embodiment lends itself to the use
of more exotic and expensive materials. The volume of
the sheet envelope is small and therefore reduces the

amount of chemically resistant material required so it

would be especially useful if an expensive material,
i.e. Viton, were required. Viton is roughly six times
more expensive than other seal materials.

_ It should be understood that either of the
elastomeric tips 80 or 100 can be used in the seal 401.

Figure 9 illustrates how a prior art flexible
metal section 150 can réact when the upper edge hits a
protrusion 160, such as a rivet or weld, on the tank
wall. The prior art metal section 150 is not prebent or
curved from where it joins the roof to its upper edge.
It is essentially a flat sheet over that area. When
installed zﬁa a tank roof it acquires an arced shape
because of the pressure applied by it against the tank
wall.

As shown in Figuré 9, when the upper edge éf a
section 150 hits a protrusion 160, the ‘section can
buckle ddwnwardly as shown by line 150A. However, it
can also buckle upwardly as shown by line 150B. An



ituti'ng a core,” is covered by an abrasion resistant el astoneric sheet Jé
mat eri al envelope51®4. The strip may 5 be solid, hollow foanmed or
cellular. * Thé longitudi nal edges of envelqgg 104 are gathered together on
t he uQRer surface of the body portion 54 =htt are secured in pl ace by a

cl anpiny bar 106 which is bolted by neans of bolts 108 to the body portion
54 wi tff t he envel ope %& % therebet&e eal of this structure is
particul ar usef@P¥ GE1EHE | VRRY UB ﬁEEaP%er&&ﬂ?%ﬂi%agaBrSFFG§Pons
such as rivet hehdssealosbrhappragapuaamlpolnaporAtsoesbbpa enbodi ment

l ends itself to the use of nore exotic and expensive materials. The vol une
of 15 the sheet envelope is snall and therefore reduces the anount of
chemical Iy resistant mat BiBHrer dduitnstoratesobry Bhespetall flexddilel i f

an expensi¥e ”Bé@étﬁbns'p?onHbB”by“Qh% &%W@dﬂ%&n 9@4&? ?ﬁﬁOUHQky eh-X
times nore expensive than other seal naterlals I ou der st ood

that either of $RRNEFEsRoRIATTUSIRN ;80SEEN 188 éar?llYétusQ-:"d veld heoBekheq01.
Figure 9 illusttahleswady, a Béb@ﬁserbfftﬁélbéﬁd25ine”ﬂ6Q|tﬁecbbﬁﬁ he@agan

t when th dge ,hit t. 1 t
on the tank wal§$8Ehe 920 naS el R RIHI hrlete, oF Nl Y S ndy e npadirgdy vea
fromwhere it joéndendy rt@ofcunyeteruplqmd edigven it i s sma&tlbraléryg]aeft{at
shoet overtahatyBien. wieRadur 19150 BLbEGLE A REPLpkbeoGHI LB o,

arced shape because of Bhe pressure ap agai nst
shown in Fi gur Pvtenhaeationpgégeepe éhea & astg@erign t 150 oviers  &he

protrusion 16 tPesiSRCt | ORwasaAN Huedli I o]
1585} Fbmeveropf?igailalso b%gﬁle upmard??pg?ﬂgﬁgg y%@éT?ﬁeT€5§M?Lngn

15 The foregoing detailed description has been
given for clearness of understanding only, and no un-
necessary limitations should be understood therefrom,
as modifications may be made within the scope of the in-
vention.



.upward buckle is very undesirable since it can deformthe seal ‘structure
and al | ow vapor to escape. Figure 10 illustrates-how the ﬂER&%—fleXIble
sections provided by the invention react when they en- count

protrusion, such as a rivet or weld, on_the tank wall. Because of the bend
line 46, the bent netal section 421 havi ginitial angle X will have a
natural tendency to curve or bend down to a smaller angle Y 10 whchWﬁII
favour or pronotgghpmard nmovenent of the outer section edge or the

el astoneric Cb r the protrusion. Upward buckling of the section is

Lhereby avo;ded I15 The foregoing detailed description has
een given r cl earngs di | e
limtations gﬁould beqhﬁgg#stogg g% t@%#?%g?iﬁ%ﬁ? ?gg??éﬂg ﬁgéﬁagynade

within the seomadlefr tiadeanal \ﬂémqrtﬁion thamp thg gapresponding himeryid
storageg ta“ksfig.l o acﬁé Q?édm&ﬂé}fgbspfdéﬂ“ﬁﬂrﬁé d A pedtanbeEspaoa bdan the

correspondin nmen- sion of the ta ther g deflnlg . a, clga{ance

space be- t ec"net%dp%fad%d%ﬁlcf"idne”iea gkiyalls .83 fe roof
and ext endi ng—,naowifdﬁ mtdweéﬁémngwt@ﬁmnblmmmm imtd shmaam wal | ;

t he seal conplet cov I n e c ra S S

plurality of cApta %@1 £¥§4kngq;3: q%%%f?%%ﬁ é{%#f@%@iy $8% ﬁﬁterlal
posi ti oned |nngmﬁmanblahrynsedsﬁqpﬁﬂandacoangeﬁéng @ﬂPlMﬁ%ikﬁﬂaeﬁnt
section g de QA% AATd] ONFIQEBI1PP Bdctions of  sheet material

positioned in substantially side-by-side arrangement
but with adjacent section side edge portions overlapping
each other with a gasket being provided between the

_ overlapping side edge portions, there being a clip

15 attached to each section adjacent its edge portion which
is overlapped by the edge portion of an adjacent
section; the clip having_a wing spaced upward from the.
section to which iﬁ is attached and extending over the
edge portion of the adjacent section to press the edge

20 portions together but permit the edge poYrtions to slide
laterally with respect to each other; and a flexible
‘elastomeric tip joined to the other end of the sections
and in slidable contact with the tank wall.

25 2. A storage tank according to claim 1 in which U/
the clip wing is substantially planar, the c¢lip having a
planar base attached to the section, and the wing and
base being located in parallel spaced apart planes.

30 3. - A storage tank according to claim 2 in which
the eclip wing ana- base are integral with a lateral
shoulder portion, éhd the wing and base extend in oppos-
ite directions. '

35 i, A storage tank accbrding to any one of claims 1
to 3 in which the section overlapping edge portions

present continuous surfaces.
P

R g



each ofther With a gasket being provi ded between the overl apping side edga;g’
portions, there beiﬂg aclip 15 attached to each section adjacent its
edge portion whiich is overlapped by the edge portion of an adjacent
section; the clip having a wi ng spaced upwb3-€« fromthe section to which it
S attached and extendi ng over the edge portion of the adjacent section to
press‘rhe edge 20 portions together but permt the edge portions to slide
laterally with Pespect té8 &tdra@ehcaninaceoriérgbite alasimner iio tmhrlqh)l ned
to the other engpef é&&ﬁﬂ%wnguamcba Sddnshedi 2 %ntP&étéMé

wal I . 25 r g gn according to claim1 in |ch the cllp
wing is substan?FaPSthPaﬁég OPg&8-clip having a planar base attached to the
section, and the w ng and base being located in parallel spaced apart

g:?geatngognd352ée are %gagggetegﬁkaggg bgﬁgsﬁgﬁ+%%paékﬁék:g} %h thlthe

wi ng and base ekOeEdihnWbppbstheteedtn908|ang mg$al.4. A storage
tank according to any one of clainms 1 to 3 in which the section overl apping
edge portions present continuous surfaces. -13- 5. A storage tank

according to cldkrm 4 in hhPERrage tenki aceasdingfhecany wneiaf wd&ims dners
penetr- ating tbereshrﬁvgmhfeh tfe sectioﬁsStﬁég%é&nko%ccﬁ'b(i'yﬂﬁrﬁ% any
one of claigs g E whi ch the sections are netal. 7. A"storage

t ank accordlng Fﬁ §Ryadne of clains 1 to 5 in which the sections are nade
of polymeric 10 mat eri al .

_ _ 8. A storage tank according to any one of claims 1
N/ to 7 in which the clips are metal.
15 9. A storage tank according to any one of claims 1

to 8 in which the elastomeric tip is an elongate member
with the inner edge secured to a plurality of sections.

10. A storage tank according to any one of claims 1
to 9 in which each section has a clamping bar along its
outer end and the elastomeric tip is held in place, on
each section, by and between the clamping bar and the
Section.

20

25 11. A storage tank according to claim 10 in which
the clamping bar forms a pocket into which the inner
edgeﬁof the elastomeric tip fits in retaining contact.

12. A storage tank according to any‘Bne of claims 1
30 to 11 in which the elastomeric tip comprises an elasto- -
- meric strip constituting a core covered by an abrasion
resistant, flexible sheet mater1al envelope joined to
the outer end of each section.

35 13. A storage tank according to any one of the pre-
ceding claims in which tank is a vertical, cylindrical
tank and the roof is a circular roof.

AR



8. A storage tank according to any one of clains 1 to 7 in which the

clips are netal. 15 9. A storage tank according tioygny one of
clainms 1 to 8 in which the elastomeric tip is an elongate ﬁ% jer with the
i nner edge secured to a plurality of segtions. 10. A storage tank _

according to any one of clains 1 20 079 in which each section has a~
clanping bar along its outer end and the elastoneric tip is held |n pléﬂb

on each secti,gn, by and t I r.and the sect.ion

A storage taﬁ% accordphggﬁgwgggl gg&hggﬁg§ %§g|§wilﬁﬁ rgdn f%?ﬁs a.
pocket i nt o winidled hewi timer refgeenicet hetcel astdnersc tspownts iim rehai ni ng
cont act. accompAniN R diiHgaccording to any one of claims 1 30 to
11 in mhlch the elastonerlc tip conprises an elasto- nmeric strip
constituting a core covered Dy an abrasion resistant,—ftexible sheet

mat eri al envel ope joined to the outer end of each section. 35 13. A
storage tank according to any one of the pre- ceding clainms in which tank
is a vertical, cylindrical tank and the roof is a circular roof. 1111111
111111 11211 1112112112112 * C L M S * 14. A storage
tank substantially as herein des- cribed wth reference to and as
shown in the acconpanyi ng draw ngs.
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