wo 2014/183189 A1 [N N0F VO 0O O

(43) International Publication Date
20 November 2014 (20.11.2014)

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

WIPOIPCT

(10) International Publication Number

WO 2014/183189 A1l

(51

eay)

(22)

(25)
(26)
(30)

(72)
1

74

31

International Patent Classification:
B65D 90/24 (2006.01) B65D 88/22 (2006.01)
B65D 88/16 (2006.01) B65D 90/04 (2006.01)

International Application Number:
PCT/CA2013/050954

International Filing Date:
12 December 2013 (12.12.2013)

Filing Language: English
Publication Language: English
Priority Data:

2816577 16 May 2013 (16.05.2013) CA

Inventor; and
Applicant : WHITTAKER, Gregory [CA/CA]; Box
1058, Grande Prairie, Alberta T8V 4B5 (CA).

Agent: WOODRUFF, Nathan; 200, 10328 81 Avenue
NW, Edmonton, Alberta T6E 1X2 (CA).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,

(84)

BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

(54) Title: EXPANDABLE HOLDING TANK

FIG. 1

100

(57) Abstract: An expandable holding tank includes a base supporting a first sidewall to define a liquid retaining enclosure. A
second sidewall travels up and down one of an exterior face or an interior face of the first sidewall from a stored position to an oper -
ative position. In the stored position, the second sidewall is nested with the first sidewall to position a lower edge of the second side -
wall adjacent to the base. In the operative position, the second sidewall is telescopically extended relative to the first sidewall to
place the lower edge of the second sidewall at a distance from the base and an upper edge of the second sidewall extending above an
upper edge of the first sidewall.
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TITLE
[0001] Expandable Holding Tank

FIELD
[0002] There is described an expandable holding tank that was developed for holding
liquids.

BACKGROUND

[0003] In the oil industry, holding tanks are used to hold a variety of liquids at remote
well sites. These holding tanks must be transported, usually by truck, to the remote well sites.
There will hereinafter be described a holding tank that was developed to facilitate

transportation to remote sites.

SUMMARY

[0004]  There is provided an expandable holding tank which includes a base supporting a
first sidewall to define a liquid retaining enclosure. The first sidewall has an exterior face, an
interior face, an upper edge and a lower edge. A second sidewall is positioned adjacent to the
first sidewall. The second sidewall has an exterior face, an interior face, an upper edge and a
lower edge. The second sidewall travels up and down one of the exterior face or the interior
face of the first sidewall from a stored position to an operative position. In the stored position
the second sidewall is nested with the first sidewall to position the lower edge of the second
sidewall adjacent to the base. In the operative position the second sidewall is telescopically
extended relative to the first sidewall to place the lower edge of the second sidewall at a
distance from the base and the upper edge of the second sidewall extending above the upper
edge of the first sidewall. A leakage barrier is provided to prevent leakage between the first
sidewall and the second sidewall. A stop is provided to selectively maintain the second

sidewall in the operative position.

[0005] The expandable holding tank, as described above, may be transported with the
second sidewall in the stored position. This provides the expandable holding tank with a
profile of a smaller tank during transportation. When at a remote side, the second sidewall is
moved from the stored position to the operative position. In the operative position, the second

sidewall increases the height and, thereby, increases the capacity of the enclosure.
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[0006] Movement of the second sidewall from the stored position to the operative
position can be accomplished in various ways. With a first embodiment, which will
hereinafter be described, it is envisaged that lifting equipment available on site, could be used
to lift the second sidewall to the operative position. With a second embodiment, which will
be hereinafter be described, a drive mechanism is built into the expandable holding tank. The
drive mechanism is capable of mechanically lifting the second sidewall. The drive
mechanism illustrated is a scissor lift. It will be appreciated that other forms of drive

mechanisms could have been used.

[0007]  There are different ways to avoid water leakage from the enclosure when the
second sidewall is raised to the operative position. The first embodiment has a seal between a
top edge of the first sidewall and a lower edge of the second sidewall. The second
embodiment has a liquid retaining flexible liner suspended from the upper edge of the second

sidewall and depending into the enclosure.

[0008] It is preferred that a removable cover be supported by the upper edge of the
second sidewall, as a safety measure for personnel and to prevent unwanted debris getting

mto the enclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] These and other features will become more apparent from the following
description in which reference is made to the appended drawings, the drawings are for the
purpose of illustration only and are not intended to be in any way limiting, wherein:

[0010]  FIG. 1is an exploded perspective view of an expandable holding tank.

[0011] FIG. 2 is a side elevation view of the expandable holding tank illustrated in FIG.

1 in an operative position.

[0012]  FIG. 3 is a side elevation view of the expandable holding tank illustrated in FIG. 1

in a stored position.

[0013]  FIG. 4 is an end elevation view of the expandable holding tank illustrated in FIG.
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1.

[0014]  FIG. 5is a section view of showing locking and sealing detail for the expandable
holding tank illustrated in FIG. 4.

[0015]  FIG. 6is an end elevation view of an alternative embodiment of expandable
holding tank in a stored position.

[0016]  FIG. 7 is a section view showing liner suspension detail for the expandable
holding tank illustrated in FIG. 6.

[0017]  FIG. 8 is an end elevation view showing mechanical lift detail for the expandable
holding tank illustrated in FIG. 6.

DETAILED DESCRIPTION

[0018] A first embodiment of expandable holding tank generally identified by reference
numeral 100, will now be described with reference to FIG. 1 through FIG. 5. A second
embodiment of expandable holding tank generally identified by reference numeral 200, will
then be described with reference to FIG. 6 through FIG. 8 in order to identify variations.

Structure and Relationship of Parts:
[0019] Referring to FIG. 1, the key components of expandable holding tank 100 are a
base 10, a first sidewall 12 and a second sidewall 14. Desirable, but optional components, are

aremovable cover 16 and a transport skid 18.

[0020] Referring to FIG. 1, base 10 supports first sidewall 12 to define a liquid retaining
enclosure 20. First sidewall 12 has an exterior face 22, an interior face 24, an upper edge 26
and a lower edge 28. Second sidewall 14 is positioned adjacent to first sidewall 12 in a
telescopic relationship. Second sidewall 14 has an exterior face 32, an interior face 34, an
upper edge 36 and a lower edge 38. Referring to FIG. 2 and FIG. 3, second sidewall 14
travels up and down interior face 24 of first sidewall 12 from a stored position illustrated in
FIG. 2 to an operative position illustrated in FIG. 3. In the stored position, second sidewall
14 is nested with first sidewall 12 to position lower edge 38 of second sidewall 14 adjacent to
base 10. In the operative position, second sidewall 14 is telescopically extended relative to

first sidewall 12 to place lower edge 38 of second sidewall 14 at a distance from base 10 and
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upper edge 36 of second sidewall 14 extending above upper edge 26 of first sidewall 12.

[0021] Referring to FIG. 5, a leakage barrier, generally identified by reference numeral
40, is provided to prevent leakage between first sidewall 12 and second sidewall 14. In first
embodiment 100, leakage barrier 40 includes a continuous perpheral first seal component 42
positioned along or in proximity to upper edge 26 of first sidewall 12. A continuous
peripheral second seal component 44 is positioned along or in proximity to lower edge 38 of
second sidewall 14. When second sidewall 14 is raised to the operative position, second
peripheral seal component 44 is brought into sealing engagement with first peripheral seal
component 42 to form leakage barrier 40. First seal component 42 and second seal component
44 are both “continous” and “peripheral” “Continuous™ in the sense that there are no gaps left
through which liquid may leak. Peripheral in the sense that a a peripheral band of sealing
coverage is provided to interior face 24 of first sidewall 12 and exterior face 32 of second
sidewall 14. As will hereafter be explained, first seal component 42 and second seal
component 44 are made of metal. It is, therefore, preferred that a sealing gasket 46 be

positioned between first seal component 42 and second seal component 44,

[0022] Some form of means must be provided to raise second sidewall 14 from the stored
position illustrated in FIG. 3 to the operative position illustrated in FIG. 2 and FIG. 4. With
first embodiment 100, lifting equipment available on site is used to lift the second sidewall to
the operative position. In order to maintain second sidewall 14 in the raised position some
form of stop must be used. Referring to FIG. 5, first seal component 42 and second seal
component 44 have been made of metal and form mating structural flanges capable of bearing
the load of second sidewall 14. Second seal component 44 has been provided with threaded
fastener receptacles 46. Threaded fasteners 48 are provided, each of which has a head 50 and
a threaded shaft 52. First seal component 42 has openings 54 that are large enough to allow
threaded shaft 52 to pass, but which are not large enough to allow head 50 to pass. Threaded
shafts 52 of threaded fasteners 48 are extended through openings 54 to engage threaded
fastener receptacles 46. The engagement by a plurality of fasteners spaced at intervals along a
periphery of serves as a stop to selectively maintain second sidewall 14 in the operative

position.
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[0023] For reasons of safety and to prevent debris from falling into enclosure 20,
removable cover 16 is supported by upper edge 36 of second sidewall 14. In order to

facilitate transort to site, loading and unloading, base 10 is mounted on transport skid 18.

Operation:

[0024] Referring to FIG. 3, first embodiment 100 is transported to a remote side in the
stored position. This is an advantage, as there are legal height restrictions on loads in some
municipalities. It also avoids possible problems with clearance when going under
underpasses and under power lines. Referring to FIG. 2 and FIG. 4, once first embodiment is
on site and placed in position, second sidewall 14 is raised to the operative position. This is
accomplished with lifting equipment on site. Referring to FIG. 5, second seal component 44
is brought into engagement with first seal component 42; sealing gasket 46 first being
positioned between second seal component 44 and first seal component 42 to improve the
sealing integrity of the seal. First seal component 42 and second seal component 42 serve as
structural flanges capable of supporting the weight of second sidewall 14. Threaded shafts 52
of threaded fasteners 48 are extended through openings 54 in first seal component 42 to

engage threaded fastener receptacles 46 of second seal component 44.

Variations:

[0025] Referring to FIG. 6 through FIG. 8, second embodiment 200 has been provided
to discuss and illustrate variations that could be made to first embodiment 100, if desired.
Except where new components have been introduced or components have been altered,
components common to both first embodiment 100 and second embodiment 200 will be given
identical reference numerals. In first embodiment 100, when second sidewall 14 nested with
first sidewall 12, second sidewall 14 was inside of first sidewall 12 with interior face 24 of
first sidewall 12 facing exterior face 32 of second sidewall 14. Referring to FIG. 8, in
second embodiment 200, when second sidewall 14 nested with first sidewall 12, second
sidewall 14 is outside of first sidewall 12 with exterior face 22 of first sidewall 12 facing
interior face 34 of second sidewall 14. This variation is intended to show that it does not

matter the relative positioning of first sidewall 12 and second sidewall 14.
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[0026] With first embodiment 100, second sidewall 14 was moved to an operative
position by lifting equipment and then maintained in the operative position by securing a
plurality of fasterners to structural flanges provided by first seal component 42 and second
seal component 44. In second embodiment 200, a drive mechanism, generally identified by
reference numeral 210, has been provided to move second sidewall 14 from the stored
position illustrated in FIG. 6 to the operative position illustrated in FIG. 8.. Referring to
FIG. 8, the particular form of drive mechanism 210 illustrated is a scissor lift 212 which is
moved by hydraulic actuators 214 provided by hydraulic fluid from a hydraulic reservoir (not
shown). It will be appreciated that drive mechanism 210 may serve as a stop to maintain
second sidewall 14 in the operative position. It is recognized that some drive mechanism 210
may be better than others at serving the dual purpose of a stop. This varation is intended to
show that associated left mechanism can be provided and the means of maintaining second

sidewall in the operative position may vary.

[0027] In the first embodiment 100, leakage was avoided by providing a leakage barrier
40 with a first seal component 42 being carried by first sidewall 12 and a second seal
componetn 44 carried by second sidewall 14. Referring to FIG. 6 and FIG. 8, in the second
embodiment 200 the leakage barrier is in the form of a flexible liner 216. Rather than
focusing upon sealing a particular interface to prevent leakage, flexible liner 216 provides a
leakage barrier for the entire liquid enclosure. Referring to FIG. 6 and FIG. 7, there is
illustrated that flexible liner 216 is provided with loops 218. Loops 218 are engaged by hooks
220 positioned along interior surface 34 of second sidewall 14 to suspend flexible liner 216.

This variation is intended to show that the type of liquid barrier used to prevent leaking may

vary.

[0028] In this patent document, the word "comprising" is used in its non-limiting sense to
mean that items following the word are included, but items not specifically mentioned are not
excluded. A reference to an element by the indefinite article "a" does not exclude the
possibility that more than one of the element is present, unless the context clearly requires that

there be one and only one of the elements.
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[0029]  The scope of the claims should not be limited by the illustrated embodiments set
forth as examples, but should be given the broadest interpretation consistent with a purposive

construction of the claims in view of the description as a whole.
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What 1s Claimed is:

1. An expandable holding tank, comprising:

a base supporting a first sidewall to define a liquid retaining enclosure, the first
sidewall having an exterior face, an interior face, an upper edge and a lower edge;

a second sidewall positioned adjacent to the first sidewall, the second sidewall having
an exterior face, an interior face, an upper edge and a lower edge;

the second sidewall travels up and down one of the exterior face or the interior face of
the first sidewall from a stored position to an operative position, in the stored position the
second sidewall is nested with the first sidewall to position the lower edge of the second
sidewall adjacent to the base, in the operative position the second sidewall is telescopically
extended relative to the first sidewall to place the lower edge of the second sidewall at a
distance from the base and the upper edge of the second sidewall extending above the upper
edge of the first sidewall;

a leakage barrier to prevent leakage between the first sidewall and the second
sidewall; and

a stop to selectively maintain the second sidewall in the operative position.

2. The expandable holding tank of Claim 1, wherein a removable cover is supported by the

upper edge of the second sidewall.

3. The expandable holding tank of Claim 1, wherein the base is mounted on a transport skid.

4. The expandable holding tank of Claim 1, wherein the leakage barrier comprises:

a continuous perpheral first seal component positioned along or in proximity to the
upper edge of first sidewall; and

a continuous peripheral second seal component positioned along or in proximity to the
lower edge of the second sidewall;

such that when the second sidewall is raised to the operative position the second

peripheral seal component is brought into sealing engagement with the first peripheral seal
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component to form a liquid seal.
5. The expandable holding tank of Claim 4, wherein the the first sealing component and the
second sealing component are structural flanges and the stop includes fasteners which secure

the second sealing component to the first sealing component.

6. The expandable holding tank of Claim 1, wherein the leakage barrier is a flexible liner

suspended along the upper edge of the second sidewall and depending into the enclosure.

7. The expandable holding tank of Claim 1, wherein a drive mechanism is provided to move

the second sidewall from the stored position to the operative position.

8. The expandable holding tank of Claim 7, wherein the drive mechanism serves as a stop to

maintain the second sidewall in the operative position.

9. The expandable holding tank of Claim 7, wherein the drive mechanism is a scissor lift.

10. The expandable holding tank of Claim 9, wherein the scissor lift has hydraulic actuators.

PCT/CA2013/050954
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