United States Patent (111 3,589,549

[72] Inventor Milton Walter Heisterberg 2,997,200 8/196! Gianninietal. .............. 220/26 (S)
Homewood, IN. 3,307,733 3/1967 De Bock 220/26 (S)
{.223 ‘ éfpdl No. ;,)zi’lllgolgﬁs : FOREIGN PATENTS
ile . 19,
[45] Patented June 29,1971 1,024,434 2/1958 Germany...................... 220/26 (S)
73] Assignee General American Transporation Primary Examiner—Joseph R. Leclair
Corporation Assistant Examiner—James R. Garrett
Chicago, Ili. Attorney—Prangley, Clayton, Mullin, Dithmar & Vogel
ABSTRACT: There is disclosed a scraper structure for
{54] SCRAPER STRUCTURE FOR STORAGE TANKS petroleum storage tanks of the type having an upstanding
19 Claims, 5 Drawing Figs. cylindrical sidewall with an outer surface and an inner surface,
a floating roof having a substantially cylindrical wall spaced
[52] US.Cloiiiiiieeeeeee, 220/26 inwardly from the inner surface of the tank sidewall thereby
(51] . - B65d 87/18 defining an annular space therebetween, and sealing means ar-
[50] ............................................ 220/26, 26 ranged in and sea]ing the annular space, the scraper structure
. S,26D being mounted on the cylindrical wall of the floating roof and
[56] References Cited spaced below the sealing means. The scraper structure in-

cludes a plurality of elongated plates arranged around and

disposed against the inner surface of the tank sidewall, the ad-
220/26 (S) jacent ends of the adjacent plates overlapping, each of the
220/26 (S) plates having a lower edge in scraping contact with the inner
220/26 (S) surface of the tank sidewall, and including means for mount-
220/26 (S) ing the plates on the floating roof and means for yieldingly
220/26 (S) urging the plates toward and into contact with the inner sur-
220/26 (S) face of the tank sidewall.

UNITED STATES PATENTS
2,542,444 2/1951
2,685,503  8/1954
2,788,913 4/1957
2,801,763  8/1957
2,846,110 8/1958
2,960,252 11/1960

75 _|

79—
73\..
72

2



13

PATENTED JuN2S 187 3.589.549
SHEET 1 OF 3
FlG. |/ 22
2 20
' > 12
~ = ° I — 7 = = —F 1?- A.' “o
S %, =
2 B s e e 72141
NS A 2 o
TSt - T T T — f
e i
— - T
o — A4 Ny
/o/
1 : /50
5 FIG.2
N
\ 30
13 0
T — 24
\ 14 =~y 20
‘N
Y 26
“1 ° N /I';/
! g: ﬁ/ i 25
32
L3l
l 27 ~
70 —
\ 77
74
S 718
e | INVENTOR
] \ 63a MILTON WALTER HEISTERBERG
79—} ' BY
73 Np_ /%9 00/ ?w?z?, Buid | Clgte
72 / 69 / ! ;
N/ 55 5 6q D0 el £ Vs




PATENTED Jun29 187 3;589".549
SHEET 2 OF 3

FIG.3 % 1

44\l

A}

— -4

1A AN\ | “

v

< \.\\}‘.,\.\.\.‘Q, <

AN - [OIL LEVEL

10

14—

66a




PATENTED JUN23 187
SHEET 3 OF 3

FlG.4
105 r4

1

3,589,549

8/

T L 4
79 74
7IA / 76
70 90 80

99

91

- »

99 : /

\ 104
o

102

101 109a

109 1094/ /109
108

V4

88

62

gl y—63b

93 86|\ “66p

96
94 92

630" |

80

7B

103

100

107

106 /




3,589,549

1

SCRAPER STRUCTURE FOR STORAGE TANKS

This invention is directed to a scraper structure for a storage
tank of the type for storing petroleum products, or the like,
provided with a floating roof to which the scraper structure is
mounted, whereby materials adhering to the inner surface of
the tank sidewall are removed by the vertical downward
movement of the scraper structure incident to the vertical
downward movement of the floating roof as liquid is
withdrawn from the tank.

It is an important object of this invention to provide an im-
proved scraper structure comprising a plurality of overlapping
elongated plates arcuate along the longitudinal axes thereof
and arranged around and disposed against the inner surface of
the tank sidewall, the lower edges of the plates being shaped
‘generally complementary to the tank sidewall and being in
scraping contact with the inner surface thereof. In connection
with the foregoing object, it is another object of this invention
to provide a scraper structure of the type set forth wherein the
adjacent edges of the adjacent plates are slidably overlapping.

Still another object of this invention is to provide a scraper
structure of the type set forth wherein the upper portion of
each plate is curved in a direction transverse to the longitu-
dinal axis thereof and extends laterally inwardly from the tank
sidewall such that materials scraped from the inner surface of
the tank sidewall ar¢ directed inwardly away from the sealing
means and under the floating roof.

In connection with the foregoing object, it is a further object
of this invention to provide a scraper structure of the type set
forth wherein each of the plates has a plurality of longitu-
dinally spaced-apart slots in the upper portion thereof extend-
ing transversely with respect to the longitudinal axis thereof to
accommodate flexure of the plate in directions normal
thereto. '

Still another object of this invention is to provide a scraper
structure of the type set forth wherein the plates are mounted
on the floating roof by a plurality of hanger bars mounted on
the floating roof, each hanger bar including a central portion
pivotally mounted on the floating roof adjacent to the juncture
between adjacent plates, a first leg pivotally mounted on one
of the plates at the associated juncture and a second leg
pivotally mounted on the adjacent plate at the associated june-
ture.

Yet another object of this invention is to provide a scraper
structure .of the type set forth which includes a plurality of
springs, each spring having a central portion thereof mounted
on the floating roof adjacent to the juncture between adjacent
plates, and two spring members, each extending from the cen-
tral portion of the spring and contacting adjacent plates
respectively for urging the plates into contact with each other
and with the inner surface of the sidewall.

Still another object of this invention is to provide a scraper
structure of the type set forth wherein the spring arms are
slidably disposed against the adjacent plates such that the
spring arms are movable with respect to the plates.

Further features of the invention pertain to the particular
arrangement of the parts whereby the above-outlined and ad-
ditional operating features thereof are attained.

The invention, both as to its organization and method of
operation, together with further objects and advantages
thereof, will best be understood by reference to the following
specification taken in connection with the accompanying
drawings in which:

FIG. 1 is a top perspective view, partly broken away, of a
tank for storing liquids, such as petroleum products, provided
with a floating roof, sealing mechanism and scraper structure
embodying the present invention;

FIG. 2 is an enlarged fragmentary top perspective view of a
portion of the sidewall of the storage tank and an adjacent
portion of the floating roof carrying the sealing mechanism
and the scraper structure mentioned, this view being taken
generally in the direction of the arrows along line 2-2 in FIG.
L
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FIG. 3'is an enlarged vertical sectional view of the sealing
mechanism and scraper structure, as shown in FIG. 2;

FIG. 4 is an enlarged horizontal sectional view of the
scraper structure, this view being taken in the direction of the
arrows along line 44 in FIG. 3; and

FIG. § is an enlarged vertical fragmented view of certain
ones of the scraper plates, this view being taken in the
direction of the arrows along line 5-5 in FIG. 3.

Referring now to FIGS. 1 and 2 of the drawings, there is il-
lustrated a tank 10 for storing liquids, such as petroleum
products, that includes an upstanding substantially cylindrical
sidewall 11 and provided with an open top bounded by an an-
nular rim 12 and carrying an annular wind girder 13 arranged
about the upper outer portion thereof and adjacent to and
below the annular rim 12. Also an annular roof 20 of a piston-
like construction is arranged in the tank 10 in floating relation
with the stored liquid, indicated at 14; whereby the floating
roof 20 rises and falls with respect to the sidewall 11 of the
tank 10 in accordance with the height of the body of liquid 14
stored therein. As illustrated, the floating roof 20 comprises
an inner structure defining a centrally disposed circular pon-
toon 21, an outer structure defining an outer annular pontoon
22, and a connecting structure defining an annular deck 23,
As best shown in FIG. 2, the outer annular pontoon 22 com-
prises an upper annular plate 24, a lower annular plate 25, an
outer upstanding annular rim 26, and an inner upstanding an-
nular rim, not shown; wherein the outer annular rim 26,
disposed in an upstanding position, is spaced radially inwardly
from the tank sidewall 11 to define an annular space 27
therebetween. :

The outer annular rim 26 of the outer annular pontoon 22
carries a sealing mechanism generally indicated at 30, com-
prising a substantially annular tubular casing 31 arranged in
the annular space 27 and located above the liquid level, in-
dicated at 144, of the stored liquid 14, as shown in FIG. 3. An
annular body 32 of self-supporting resilient material of cellu-
lar structure is enclosed by the casing 31; and the body 32 sub-
stantially completely fills the casing 31; whereby the casing 31
constitutes an outer wrapper for the body 32. The casing 31 is
attached to the top of the annular rim 26, so that the casing 31
and the body 32 enclosed thereby are movable with the float-
ing roof 20 and relative to the tank sidewall 11. The precise
construction and method of operation of the sealing
mechanism 3@ are more particularly described in U. S. Patent
No. 3,307,733 granted on March 7, 1967 to Walter L.
DeBock, the disclosure of that patent being incorporated
herein by reference.

The annular rim 26 further carries a weather hood 50 that
may comprise a plurality of individual sections 51 and that
may be of the construction and arrangement of that disclosed
in U. S. Patent No. 2,997,200,granted on Aug. 22, 1961, to
Anthony P. Giannini and Eli F. Smith. The weather hood 50
projects upwardly and outwardly from the top of the annular
rim 26 and over the top of the annular space 27 and thus over
the sealing mechanism 30 and into engagement with the interi-
or surface of the tank sidewall 11; whereby the weather hood
50 protects the sealing mechanism 30 from the elements of
weather and prevents entry of such elements through the an-
nular space 27 and thus into the interior of the tank 10.

As is best shown in FIGS. 2 and 3, the lower annular plate
25 carries a mounting bracket 60 depending therefrom and
spaced laterally inwardly with respect to the outer upstanding
annular rim 26, which mounting bracket 60 supports the
scraper structure 7¢ embodying this invention. The mounting
bracket 60 includes a top attachment flange 61 which is
mounted to the underside of the lower annular plate 25, such
as by welding or other such suitable means; a side support
panel 62 depending from the forward edge 61a of the top at-
tachment flange 61 substantially normal with respect thereto,
the side support panel 62 being spaced inwardly from the
outer upstanding annular rim 26; and a pair of parallel
sidewalls 63a and 63b extending downwardly from the top at-
tachment flange 61 in normal relationship thereto and extend-
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ing rearwardly from the side support panel 62 and in normal
relation with respect thereto. The side walls 63a and 63b are
respectively provided with bottom edges 64 which are
disposed substantially parallel to the lower annular plate 25.
The length of the bottom edge 64 of the sidewall 63a is sub-
stantially shorter than the length of the top edge thereof, the
sidewall 63a having a rear edge 66a extending diagonally
downward from the rear edge 67 of the top attachment flange
61 to the rear end 68 of the associated bottom edge 64. The
sidewall 63b has a rear edge 66b disposed substantially parallel
to the side support panel 62 and extending substantially verti-
cally downwardly from the top attachment flange 61 to the
rear end of the associated bottom edge 64.

Each of the sidewalls 63a and 63b is further provided with
an inverted U-shaped slot 69 along the bottom end thereof.
The open ends of the slots 69 are positioned along the bottom
edges 64 of the sidewalls 63a and 63b, respectively, with the
closed ends of the slots 69 being spaced upwardly therefrom.
These slots 69 cooperate to engage the central portion of a
hanger bar 85 from which the scraper structure 70 is sup-
ported, as will be more fully described hereinafter.

The arrangement of the scraper structure embodying the
present invention as incorporated in a storage tank is generally
shown in FIG. 1 of the drawings. The scraper structure 70
generally includes a plurality of elongated plates 71 arranged
around the inner surface of the tank side wall 11 and disposed
thereagainst, each of the plates 71 being arcuate along the lon-
gitudinal axis thereof such that the plates 71 are complemen-
tary to the inner surface of the tank sidewall 11 as illustrated
in FIG. 1. The details of the construction of the scraper struc-
ture 70 are more clearly shown in FIGS. 2 through 5.

As indicated above, the scraper structure 70 consists of a
plurality of elongated plates 71, each having top, bottom and
side edges, and each of which is arcuate along the longitudinal
axis thereof such that the plates 71 are complementary to the
inner surface of the tank sidewall 11. The longitudinal dimen-
sion of each plate is considerably greater than the vertical
dimension thereof, the precise dimensions of the plates being
dependent upon the size of the storage tank in which such
plates are utilized. The configuration of one of such plates is
shown more clearly in FIG. 2 wherein there is illustrated a first
plate 71A having a pair of side edges 73 and 74, a bottom edge
55 and a top edge 78.

The forward corner of the bottom edge 55 of the plate 71A
constitutes a scraping edge 72, which is similarly arcuate along
the longitudinal axis of the plate 71A and spaced complemen-
tary to the inner surface of the tank sidewall 11 such that the
scraping edge 72 is in scraping contact therewith. In the em-
bodiment illustrated in the drawings herein, the forward
corner forming the scraping edge 72 is a 90° angle corner.
However, the angle of this corner may be less than 90° so as to
form a more prominent scraping edge.

The upper portion 75 of the plate 71A is curved in a
direction transverse to the longitudinal axis thereof and ex-
tends laterally inwardly with respect to the tank sidewall 11,
the curved portion 75 being spaced immediately below the
sealing mechanism 30. The curved portion 75 serves the pur-
pose of deflecting those materials which are scraped from the
inner surface of the tank sidewall 11 laterally inwardly away
from the sealing mechanism 30 and under the floating roof 20,
thereby eliminating the danger of any buildup of wax or
gummy deposits in the annular space 27 under the sealing
mechanism 30. In addition, the curved upper portion 75 ena-
bles the plate 71A to slide over any deposits which may adhere
to the inner surface of the tank sidewall 11 as the floating roof
20 rises during the filling cycle.

Referring now to FIGS. 2 and 4, it will be observed that the
adjacent edges of adjacent plates are arranged in overlapping
configuration in a normally circular storage tank. Referring
more specifically to FIG. 2, there is shown a first plate 71A
having side edges 73 and 74 and a second adjacent plate 71B
having a first side edge 76 and a second side edge (not shown).
The adjacent edges 74 and 76 of adjacent plates 71A and 71B
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are in overlapping arrangement as indicated at 77. The over-
lapping edges 74 and 76 are slidable with respect to one
another such that the plates 71A and 71B may be slid apart.
This overlapping arrangement is provided in order to accom-
modate irregularities which may exist in the tank sidewall 11,
and more particularly, to accommodate any out-of-roundness
portions existing in the tank sidewall 11, the precise manner in
which the plates are urged to slide apart. being more fully
described hereinafter.

The upper portion 75 of the plates 71 is provided with a plu-
rality of longitudinally spaced-apart slots 65, as more clearly
shown in FIG. 5 of the drawings. These slots 65, are provided
in order to accommodate flexure of the plate 71 in directions
normal with respect to the plate 71 as the plate is caused to
move upwardly or downwardly, or in sidewise movement as
the floating roof 20 is caused to move in any of these
directions. )

The inner surface 79 of each of the plates 71 is provided
with a pair of upstanding flanges 80 which are secured to the
inner surface of the plate 71 by a weldment 81 or other such
suitable means (FIG. 4). Each upstanding flange 80 is pro-
vided with an orifice (not shown) centrally positioned in the
flange body. This orifice is adapted to receive an out-turned
foot portion from the leg of a hanger bar for mounting the
plate 71 to the floating roof 20 as will be more fully described
hereinafter. Each upstanding flange 80 is positioned inwardly
from the plate edge 74 a distance equal to about one-quarter
of the length of the plate and disposed in normal relationship
with respect to the plate 71A. The precise positioning of the
upstanding flanges 80 along the inner surface 79 of the plates
71 is primarily determined by stability requirements necessary
for maintaining the plates 71 in mounting relationship with
respect to the floating roof 20 in a manner sufficient to main-
tain scraping contact with the inner surface of the tank
sidewall 11. v

The plates 71 are provided around the total circumference
of the inside surface of the tank sidewall 11, as mentioned
previously. The number of plate segments which are necessary
for a given tank is primarily dependent upon the length of
each plate as well as the circumference of the tank. For exam-
ple, where the diameter of the tank is about 180 feet and each
plate measures 6% feet in length, approximately 90 plate seg-
ments are necessary in order to form a complete ring around
the inside circumference of the tank. Of course, the total end-
to-end length of all of the plate segments will be greater than
the circumference of the inside surface of the tank wall to ac-
commodate the plate area taken up by the overlapping edges
of each of the adjacent plates.

The plates 71 are supported from the floating roof 20 by a
plurality of hanger bars 85 mounted on the mounting brackets
60 which depend from the lower annular plate 25 of the float-
ing roof 20 as previously described. Each hanger bar 85 in-
cludes a central portion 86, which is substantially parallel to
the horizontal axis of the side support panel 62; a first leg 87
which extends outwardly toward a first plate 71A; and a
second leg 88 which extends outwardly to a second plate 71B
adjacent the first plate 71A, as more clearly shown in FIG. 4.
The first leg 87 is provided with an out-turned foot portion 90
at the outer end thereof, and similarly the second leg 88 is also
provided with an out-turned foot portion 91 at the outer end
thereof.

The central portion 86 is fitted within the inverted U-shaped
slots 69 provided in the parallel sidewalls 63a and 63b of the
mounting bracket 60. The central portion 86 is securely held
within the U-shaped slots 69 by means of an angle iron 92
shown in vertical cross section in FIG. 3. The angle iron 92 in-
cludes a vertical flange 93 which is secured to the inner sur-
face 62a of the side support panel 62 by means of a threaded
bolt 95 (FIG. 3) extending through orifices (not shown) pro-
vided in the side support panel 62 and the vertical flange 93,
and a support flange 94 which is integral with the vertical
flange 93 and extends laterally inwardly therefrom and in nor-
mal relationship thereto, the support flange 94 being fitted
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between the sidewalls 632 and 63b along the bottom ends G4a
and 64b thereof. The upper surface 96 of the support flange
94 provides a support platform against which the central por-
tion 86 of the hanger bar 85 rests. In this manner, the central
portion 86 of the hanger bar 85 is securely locked within the
U-shaped slots 69 in such a manner as to allow pivotal move-
ment of the central portion 86 of the hanger bar 85 within the
slots 69 with respect to the mounting bracket 69.

As mentioned above, the hanger bar 85 includes a pair of
legs 87 and 88 which extend outwardly toward adjacent
plates, as is more clearly shown in FIG. 4 of the drawings. The
first leg 87 extends outwardly toward the first plate 71A, the
outer end of the leg 87 being formed into an out-turned foot
portion 90 which fits through the orifice provided in the up-
standing flange 80 along the inner surface 79 of the first plate
71A. Similarly, the second leg 88 extends outwardly toward
the second plate 71B, which is adjacent the first plate 71A, the
outer end of the leg 88 also being formed into an out-turned
foot portion 91 which fits through the orifice provided in the
upstanding flange 80 along the inner surface of the second
plate 71B. The out-turned foot portions 90 and 91 are secure-
ly held in engagement with the upstanding flanges 80 by
means of cotter pins 99 which are inserted through ap-
propriate apertures provided in the out-turned foot portions
90 and 91. In this manner, the legs 87 and 88 are mounted in
pivotal engagement with the plates 71A and 71B while the
central portion 86 of the hanger bar 85 is mounted in pivotal
engagement with the mounting bracket 60 as previously
described. Hence, the plates 71 are mounted to the floating
roof 20 in pivotal engagement by the hanger bar 85 such that
the plates 71 are movable vertically with respect to the tank
sidewall 11 as the floating roof 20 is caused to move in
sidewise directions, while still maintaining scraping contact
between the plates 71 and the tank sidewall 11. Any other
suitable means may be provided for securing the plates 71 to
the floating roof 20 so long as such means enables the plates
71 to be movable vertically with respect to the tank sidewall
11, while still being held in scraping contact therewith, in
order to accommodate movement of the floating roof 20 in
sidewise directions.

The hanger bars 85 are formed of a relatively rigid material
which yet has sufficient resiliency to enable the legs 87 and 88
of the hanger bar 85 to stretch apart and return to their nor-
mal position. Hence, where the plates encounter surface ir-
regularities, such as out-of-roundness in the tank sidewall 11,
the plates 71 are urged to slide apart, as will be more fully
described hereinafter. The legs of the hanger bars must be suf-
ficiently yieldable to cooperate with the sliding movement of
the plates and sufficiently resilient to return to their normal
position and therefore urge the plates together as the plates
once again encounter a normally round tank surface. A suita-
ble material for the hanger bars includes steel bars as well as
other such materials which have some resiliency.

"The mounting brackets 60 also carry a plurality of springs
100 which are mounted thereon. Each spring 100 includes a
central portion 101 which is mounted to the side support
panel 62 of the mounting bracket 69, and further includes a
pair of spring members 102 and 103 extending from the cen-
tral portion to adjacent plates 71A and 71B, as is more clearly
shown in FIG. 4 of the drawings. The first spring member 102
extends from the central portion 1€1 to a distal end which is
formed into an inwardly curved flange 104, thereby providing
a curved outer surface 105 which is in sliding contact with the
inner surface 79 of the first plate 71A. Similarly a second
spring member 103 extends from the central portion 101 out-
wardly therefrom and toward a second plate 71B adjacent the
first plate 71A, the distal end of which second spring member
103 is also formed into an inwardly curved flange 106, thereby
providing a curved surface 107 in sliding contact with the
inner surface of the plate 71B.

The central portion 101 is securely mounted to the side sup-
port panel 62 of the mounting bracket 60 by means of
threaded bolts 109 which are threaded through openings pro-
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vided in the central portion 101 and the side support panel 62.
A spacer plate 108 is provided between the heads 18%a of the
threaded bolts 189 and the central portion 181 of the spring
190, the spacer plate 189 providing a secure mounting of the
central portion 101 to the side support panel 62 throughout
the entire surface area thereof.

The spring members 102 and 103 are respectively in sliding
engagement with plates 71A and 71B and yieldingly urge the
plates into contact with each other and with the inner surface
of the tank sidewall 11. As the floating roof 20 moves verti-
cally downward during the pumpout cycle of the tank. 10, and
the plates 71A and 71B encounter surface irregularities such
as out-of-roundness portions of the tank sidewall 11, the
spring members 102 and 103 urge the plates to slide apart
such that the plates 71A and 7iB maintain scraping contact
with the inner surface of the tank sidewall 11, and more par-
ticularly to insure that the scraping edge 72 is in scraping con-
tact therewith. For this purpose, the springs 100 are of the *-
compression” type being formed of a suitable resilient steel
material.

A hanger bar 85 and a spring 100 are provided for each
juncture of overlapping edges of adjacent plates. As a result,
each edge of each plate 71 has one leg of a hanger bar 85
pivotally engaged to the respective upstanding flange 80
which is provided adjacent that edge, and each edge further
has one spring member of each spring slidably disposed
against the inner surface 79 of the plate 71 thereat. The
mounting bracket 60, hanger bar 85 and spring 100 are
mounted in horizontal alignment adjacent the associated junc-
ture of overlapping edgés of adjacent plates, and more
precisely, are in horizontal alignment with the centerline of
overlap of respective adjacent plate edges. In other words, a
mounting bracket 69, a hanger bar 85, and a spring 100 are
provided at each juncture of overlapping edges of adjacent
plates throughout the total circumference of the scraper struc-
ture 70.

In operation, as liquid is pumped out of the tank 10, the
floating roof 20 moves vertically downward thereby also caus-
ing the mounting bracket to move. vertically downward. The
scraper structure 70, being mounted to the mounting bracket
60 by means of the hanger bars 85 are similarly caused to
move vertically downward during the pumpout cycle and will
be held in scraping contact with the inner surface of the tank
sidewall 11 by means of the springs 100 which yieldingly urge
the plates 71 against the sidewall 11, As irregularities are en-
countered in the surface of the tank sidewall 11, the springs
100 urge the plates 71 to slide apart in order to maintain the
plates 71 in scraping contact with the tank sidewall 11. As
waxes or other gummy deposits are scraped from the tank
sidewall 11, these materials will fall and settle along the bot-
tom surface of the tank 10. The curved upper portion 75 of
the plates 71 prevent any scraped materials from accumulat-
ing in the annular space 27 provided between the floating roof
20 and the tank sidewall 11 by directing such materials
laterally inwardly away from the sealing mechanism 3¢ and
under the floating roof 20, the materials ultimately settling to
the bottom surface of the tank. During the filling cycle of the
tank 10, as liquid is pumped into the tank 19, the floating roof
20 is caused to move verticaily upward thereby moving the
mounting brackets 60 and the scraper structure 70 mounted
thereon in a vertically upward direction. The curved portions
75 of the plates 71 facilitate the vertical upward movement of
the scraper structure 70 by enabling the plates 71 to slide over
any deposits which remain adhering to the inner surface of the
tank sidewall 11.

The scraper structure described herein has been illustrated
in connection with storage tanks of the type having a floating
roof and foam or liquid soft seals as described herein and in
greater detail in U. S. Patent No. 3,307,733 mentioned previ-
ously herein. However, the scraper structure embodying this
invention may equally be applied to storage tanks of the type
having floating roofs and metal shoes as the sealing
mechanism, such as those described in U. S. Patent No.
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2,846,110 granted on Aug. 5, 1958 to Clifford E. Stoyer and
U. S. Patent No. 2,960,252 granted on Nov. 15, 1960 to Reign
C. Ulm.

In view of the foregoing description, it is apparent that there
has been provided in a tank for storing liquids, such as petrole-
um products, and including a floating roof, and a sealing
mechanism for the annular space disposed between the up-
standing annular sidewall of the tank and the upstanding annu-
lar rim of the floating roof, an improved scraper structure for
removing wax deposits adhering to the inner surface of the
tank sidewall incident to the vertical downward movement of
the floating roof as liquid is withdrawn from the tank.

While there has been described what is at present con-
sidered to be the preferred embodiment of this invention, it
will be understood that various modifications may be made
therein, and it is intended to cover in the appended claims all
such modifications as fall within the true spirit and scope of
the invention.

What I claim is:

1. In a tank for storing liquids such as petroleum products,
including an upstanding cylindrical sidewall having an outer
surface and an inner surface, a floating roof arranged in said
tank and including an upstanding substantially cylindrical wall
structure spaced radially inwardly from said cylindrical
sidewall and defining a substantially annular space therewith,
and sealing means attached to said roof wall structure and ar-
ranged in and sealing said annular space; a scraper structure
mounted on said floating roof for scraping the inner surface of
said cylindrical sidewall, said scraper structure comprising a
plurality of elongated arcuate plates arranged in substantially
end-to-end relation circumferentially around the inner surface
of said sidewall and disposed thereagainst, the adjacent end
portions of adjacent ones of said plates overlapping, each of
said plates having a lower arcuate edge shaped generally com-
plementary to said sidewall and in scraping contact with the
inner surface thereof, means for mounting said plates on said
roof wall structure below and apart from the sealing means
mounting structure such that said plates are movable with said
floating roof, and means yieldingly urging said overlapping
plates toward and into contact with the inner surface of said
sidewall, whereby materials adhering to the inner surface of
said sidewall are removed by the vertical downward move-
ment of said scraper structure incident to the vertical
downward movement of said floating roof as liquid is
withdrawn from said tank.

2. The scraper structure as set forth in claim 1, wherein said
plate end portions are slidably overlapping.

3. The scraper structure as set forth in claim 1, wherein said
means for mounting said plates comprise a plurality of support
bars mounted on said floating roof for supporting said plates
from said floating roof.

4. The scraper structure as set forth in claim 1, wherein said
means for yieldingly urging said overlapping plates toward and
into contact with the inner surface of said sidewall comprise a
plurality of springs mounted on said floating roof and each
yielding engaging the adjacent ones of said plates.

5. In a tank for storing liquids such as petroleum products,
including an upstanding cylindrical sidewall having an outer
surface and an inner surface, a floating roof arranged in said
tank and including an upstanding substantially cylindrical wall
structure spaced radially inwardly from said cylindrical
sidewall and defining a substantially annular space therewith,
and sealing means attached to said roof wall structure and ar-
ranged in and sealing said annular space; a scraper structure
mounted on said floating roof and disposed therebelow for
scraping the inner surface of said cylindrical sidewall, said
scraper structure comprising a plurality of elongated arcuate
plates arranged in substantially end-to-end relation circum-
ferentially around the inner surface of said sidewall and
disposed thereagainst, the adjacent end portions of adjacent
ones of said plates overlapping, each of said plates having a
lower arcuate edge shaped generally complementary to said
sidewall and in scraping contact with the inner surface
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thereof, each of said plates having the upper portion thereof
curving radially inwardly from said sidewall, means for mount-
ing said plates on said roof wall structure below said sealing
means such that said plates are movable with said floating
roof, and means yieldingly urging said overlapping plates
toward and into contact with the inner surface of said sidewall,
whereby materials adhering to the surface of said sidewall are
removed by the vertical downward movement of said scraper
structure incident to the vertical downward movement of said
floating roof as liquid is withdrawn from said tank and are
directed by the upper portions of said plates inwardly away
from said sealing means and under said floating roof.

6. The scraper structure set forth in claim 5, wherein each
of said plates has a plurality of longitudinally spaced-apart
slots in said upper portion thereof extending transversely
thereof to accommodate flexure of said plate in directions
normal thereto.

7. In a tank for storing liquids such as petroleum products,
including an upstanding cylindrical sidewall having an outer
surface and an inner surface, a floating roof arranged in said
tank and including an upstanding substantially cylindrical wall
structure spaced radially inwardly from said cylindrical
sidewall and defining a substantially annular space therewith,
and sealing means attached to said roof wall structure and ar-
ranged in and sealing said annular space; a scraper structure
mounted on said floating roof for scraping the inner surface of
said cylindrical sidewall, said scraper structure comprising a
plurality of elongated arcuate plates arranged in substantially
end-to-end relation circumferentially around the inner surface
of said sidewall and disposed thereagainst, the adjacent end
portions of adjacent ones of said plates overlapping, each of
said plates having a lower arcuate edge shaped generally com-
plementary to said sidewall and in scraping contact with the
inner surface thereof, a plurality of support bars mounted on
said floating roof adjacent to the junctures between adjacent
plates for supporting said plates from said floating roof below
and apart from the sealing means mounting structure such that
said plates are movable with said floating roof, each of said
support bars being connected to both of the plates at the as-
sociated juncture, and means disposed adjacent to the junc-
tures between adjacent plates for yielding urging said over-
lapping plates toward and into contact with the inner surface
of said sidewall, whereby materials adhering to the inner sur-
face of said sidewall are removed by the vertical downward
movement of said scraper structure incident to the vertical
downward movement of said floating roof as liquid is
withdrawn from said tank.

8. The scraper structure as set forth in claim 7, wherein
each of said support bars includes a central portion pivotally
mounted to said floating roof, a first leg pivotally mounted on
one of said plates at the associated juncture, a second leg
pivotally mounted on the other plate at the associated junc-
ture. :

9. In a tank for storing liquids such as petroleum products,
including an upstanding cylindrical sidewall having an outer
surface and an inner surface, a floating roof arranged in said
tank and including an upstanding substantially cylindrical wall
structure spaced radially inwardly from said cylindrical
sidewall and defining a substantially annular space therewith,
and sealing means attached to said roof wall structure and ar-
ranged in and sealing said annular space; a scraper structure
mounted on said floating roof for scraping the inner surface of
said cylindrical sidewall, said scraper structure comprising a
plurality of elongated arcuate plates arranged in substantially
end-to-end relation circumferentially around the inner surface
of said sidewall and disposed thereagainst, the adjacent end
portions of adjacent ones of said plates overlapping, each of
said plates having a lower arcuate edge shaped generally com-
plementary to said sidewall and in scraping contact with the
inner surface thereof, means for mounting said plates on said
roof wall structure below the sealing means mounting struc-
ture such that said plates are movable with said floating roof,
and a plurality of springs mounted on said floating roof ad-
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Jacent to the Junctures between adjacent plates, each of said
springs having two spring members respectlvely engaging the

‘3,589,‘54‘95

plates at the associated: juncture for urging said plates into’ -

contact with each other dnd into contact with the inner sur-
face of said sidewall, whereby materials. adhering to the inner
surface of said sidewall are removed by the vertical downward
movement of said scraper structure incident to the vertical
downward . movement. .of said floatmg roof as liquid is
withdrawn from said tank.

10. The scraper structire as set forth in claim'9, wherein
each spring includes a central portion mounted on said float-
ing roof, a first arm extending from said central portion and
disposed -against one of said plates,.a second arm -extending
from. said central portion and disposed against a second plate
ad_]acent said ﬁrst plate, said first and second arms yieldingly
urging said overlapped edges .of said plates toward and into
contact with said inner surface of said sidewall. :

11. The scraper structure as set forth in ‘claim 10, wherem
said first and second arms are disposed against said adjacent
plates at opposing points spaced longltudmally inwardly from
the free ends-of said end portions a distance equal to about
‘one-quarter of the length of said plates..

12. The scraper structure as set forth in claim 10 wherein
said first and second arms are slldably disposed against sald
adjacent plates.

13. In a tank for storing liquids such as petroleum produets
including an upstandmg cylindrical sidewall having an outer
surface and an inner surface, a floating roof arranged in said
. tank and mcludmg a substantially cylindrical wall structure
spaced radially inwardly from said cylindrical sidewall and
defining a sybstantially annular space therewith, and sealing
means attached to said roof wall structure and arranged in and
-sealing said annular.space; a scraper structure mounted on
said floating foof and disposed therebelow for scraping the
~ inner surface of said cylindrical sidewall, said scraper struc-

* ture compnsmg a plurality of elongated arcuate plates ar-

. ranged .in substantxally end-to-end relation circumferentially
around the inner surface of the said sidewall and disposed
" thereagainst, the adjacent end portions’ of adjacent ones of
said plates overlapping, each of said plates having a lower ar-
cuate edge shaped generally complementary to said sidewall
and in scraping contact with the inner surface thereof, each of
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said-plates having the upper portion thereof curving radially .

inwardly from said sidewall, a plurality of support bars
mounted on said floating roof respectively adjacent to the
junctures between adjacent plates for supporting said plates
from said floating roof below and apart from the sealing means
mounting structure such that said plates are movable with said
floating roof, a plurality of springs mounted on said floating
roof respectively adjacent to the junctures between adjacent
plates, each of said springs engagmg ‘both of the adjacent ones
of said-plates for yieldingly urging said plates into scraping
contact with the inner surface of said sidewall, whereby
materials adhering to the inner surface of said sidewall are
. removed by the vertical downward movement of said scraper
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structure incident to the vertical downward movement of said .

floating roof as liquid is withdrawn from said tank and are
directed by the upper portion of said plates inwardly away
from said sealing means and under said ﬂoatmg roof.

14. The scraper structure as set forth in claim 13, wherein
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said plate end portxons are slldably overlappmg

15, The scraper structure set forth in claim 13, wherein
each’ of said plates has a plurallty of longitudinallyspaced-
apart slots in said upper portion thereof extendmg transversely
thereof to accommodate flexure of said plate in dlrectrons
normal thereto.

16. The scraper structure as'set forth in claim 13 wherein
each of said support bars includes a central portion pivotally
mounted on said floating roof, a first leg pivotally mounted on
one -of said plates at the associated juncture, a second leg
pivotally mounted on the other plate at the .associated junc-
ture

17 In a tank for storing hqulds such as petroleum products,
including an upstandmg cylindrical sidewall having an outer
surface and an inner surface, a ﬂoatmg roof arranged in said
tank and including a substantially cylmdrlcal wall structure
spaced radially inwardly from-said cylindrical sidewall and
defining a substantially annular.space therewith, and sealing
means attached to sdid roof wall structure and arranged in and
sealing said annular space; a scraper structure mounted on
said floating roof and disposed therebelow for scraping the -
inner surface of said cylindrical sidewall, said scraper struc-
ture comprrsmg a plurality of elongated arcuate plates ar-
ranged in substantlally end-to-end relation circumferentially
around the “inner. surface of said sidewall and disposed
thereagainst, the adjacent end portions of adjacent ones of
said plates overlapping, each of said plates having a lower ar-
cuate edge shaped generally complementary to said sidewall
and in scraping contact with the inner surface thereof; each of
said plates having the upper portion thereof curving radially
inwardly from said sidewall, a plurality of support bars
mounted on said floating roof. respectively adjacent to the
Jjunctures between adjacent plates for supporting said plates
from said floating roof below and apart from the sealing means
support structure such that said plates are movable with said
floating roof, a plurality of springs mounted on said floating
roof respectively adjacent to the junctures between adjacent
plates, each of said springs including a central portion
mounted on said floating roof, a first arm extending from said
central ‘portion and disposed against one of said plates, a
second arm extending from said central portion and disposed
against a second plate ad_]acent to said one plate, said first and
second arms yieldingly urging said overlapped end portions of
said plates toward and into contact with said inner surface of
said sidewall, whereby materials adhering to the inner surface
of said sidewall are removed by the vertical downward move-
ment of said scraper structure incident to the vertical
downward movement of said floating .roof as liquid is
withdrawn from said tank and are directed by the upper por-
tion of said plates inwardly away from said sealing means and
under said floating roof,

18. The scraper structure as set forth in claim 17, wheréin
said first and second arms are disposed against said adjacent
plates at opposing points spaced longitudinally inwardly from
the free ends of said end portions a distance equal to about
one-quarter of the length of said plates,

19. The scraper structure as set forth in claim 17, wherein
said first and second arms are slidably disposed against said
adjacent plates.



