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A tank container provided with a swash/surge baffle and method for installing such a swash/surge

baffle in such a tank container.

@ The present invention relates to a tank container
including a cylindrical tank shell in which at least one
baffle is arranged transversely to a longitudinal
direction of the tank shell. The baffle includes a baffle
plate and a joining saddle for joining the baffle plate to
the tank shell, and the joining saddle joins exactly one
side of the baffle plate to a baffle joining surface of the
tank shell. The joining saddle includes a shell joining
surface delimited by at least one shell joining edge
and a groove with a groove opening delimited by at
least one groove edge for receiving the joining side of
the baffle plate. The baffle joining surface has an area
and a curvature substantially that of the shell joining
surface. The present invention further relates to a
method for installing such a surge/swash baffle in
such a tank container.

Deze publicatie komt overeen met de oorspronkelijk ingediende stukken.
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A tank container provided with a swash/surge baffle and method for installing

such a swash/surge baffle in such a tank container.

Field of the Invention
The present invention relates to a tank container provided with a swash/surge

baffle and method for installing such a swash/surge baffle in such a tank container.

Background

Freight transport, also referred to as intermodal freight transport is often
international, in which a tank container is transported on the road and/or over water.
During such transport, a tank container is carried by transport means e.g. a truck or a
ship. En route, the container often contains liquids, e.g. semi-finished products for the
chemical industry or food industry.

One problem encountered with transporting large volumes of liquids in a tank
container is the swashing/surging of the liquids in the tank. Swash/surge is caused by
tank motions during travel and results in the production of forces that can affect tank
container stability and control. Ifthe liquid is allowed to swash/surge freely in the tank,
the moving liquid can have an adverse effect on the road-holding of the tank container.
For example, exciting the liquid to slosh can result in oscillating, pendulum-like forces
that can change the stability of the overall dynamic system of the tank container.
Moreover, when the level of liquid in the tank is less than full, such forces are
amplified to a much greater degree.

One way to diminish or dampen swashing/surging is to dispose within the tank
one or more baffles. Tanks used in transportation of liquids are typically elongated
tubular shells with a series of internal baffles spaced longitudinally along the axis of the
shell and oriented transversely to this axis.

The baffles break the motion of the liquid, which in turn decreases the forces
generated by swashing/surging. Some baffle types are fixed to the tank. Such baffles
have to be securely fixed to the tank wall with sufficient strength to withstand the
forces generated by the swashing/surging.

A tank container comprising a baffle is for example known from U.S. Pat. No.
9,004,308, which discloses a transport tank for mounting to a truck. A baffle is

removable connected to the inner surface of the tank body.
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Existing baffles joined to the inner surface of the tank shell or other internal
structure may suffer cracks and early failure, primarily due to stresses induced by
liquids impacting the baffle surface, and stresses resulting from uneven fluid
distribution inside the tank. When the tank is made of metal, it is usual to weld the edge
of the baffle directly to the wall of the tank. However, when the tank is not made of
metal, a direct welding, in the same manner as for metal tanks, can lead to zones of
stresses at the weld which ultimately may break off the connection between the baffle

and the tank when the baffles are subjected to the sloshing forces.

Object of the Invention

An object of the invention is to provide a baffle for suppressing swash/surge in a
tank container that can sufficiently suppress swash/surge, while at the same time
providing weight, material, and cost savings over existing baffles. A further object of

the invention is to provide a method for installing such a baffle in a tank container.

Summary of the Invention

This object is achieved by a tank container including a cylindrical tank shell in
which at least one surge/swash baffle is arranged transversely to a longitudinal
direction of the tank shell. The baffle includes a baffle plate and a joining saddle for
joining the baffle plate to the tank shell, and the joining saddle joins exactly one side of
the baffle plate to a baffle joining surface of the tank shell, defining a joining side and
a loose end. The joining saddle includes a shell joining surface delimited by at least one
shell joining edge. The shell joining surface has an arca and a curvature that
substantially matches an area and a curvature of the baffle joining surface.
The joining saddle functions as an intermediate transitional body between the baffle
plate and the tank shell, providing a single-sided connection of the baffle plate to the
tank shell.
In comparison with prior art baffle plates, the invention allows by providing a joining
saddle at one edge of the baffle plate that the baffle plate interfaces with the tank shell
over only the width of the connected edge of the baffle plate.

According to an embodiment, the invention relates to the tank container as
described above, wherein the joining saddle monotonically widens from the joining

side towards the at least one shell joining edge.
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By widening towards the tank shell, the contact surface of the saddle with the
tank shell is larger than the contact surface between the saddle and the baffle plate.
Advantageously, such a transition provides a relatively strong connection between the
baffle plate and the tank shell, while the level of mechanical stress at the second contact
interface will be smaller than at the first contact interface, typically by a factor equal to
the ratio of the surfaces of the two interfaces. Thus, invention provides that in the
construction risks of deformation and/or fatigue of the tank shell at the location of the
connection are reduced.

Advantageous embodiments are further defined by the dependent claims.

Brief description of Drawings

The invention will be explained in more detail below with reference to
drawings in which illustrative embodiments thercof are shown. They are intended
exclusively for illustrative purposes and not to restrict the inventive concept, which is
defined by the appended claims.

Figure 1 shows a perspective view of a tank container for use in container
goods in accordance with an embodiment of the invention;

Figure 2 shows a schematic perspective view of a surge/swash baffle in a tank
container in accordance with an embodiment of the invention;

Figure 3 shows a schematic perspective view of a joining saddle of a
surge/swash baffle provided on a tank shell of a tank container in accordance with an
embodiment of the invention;

Figure 4 shows a cross-sectional view of a joining saddle of a surge/swash
baffle provided on the tank shell of the tank container in accordance with an
embodiment of the invention;

Figure 5 shows a schematic cross-sectional view of two surge/swash baffles

provided in a tank container in accordance with an embodiment of the invention.

Detailed Description of Embodiments

Figure 1 shows a perspective view of a tank container for use in container goods.
The tank container is a container with substantially circular cross-section for containing
liquids. The tank container for use in container goods transport comprises an elongate

or substantially cylindrical tank shell 1 and an anchoring frame.
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The tank shell 1 is provided with at least one manhole for entering the tank container,
wherein the at least one manhole has a diameter d. The diameter d can for example be
500 mm, 600 mm, 700 mm or any other appropriate size for allowing a normal sized
person to enter the tank container.

The anchoring frame is provided with a fastening construction, wherein the fastening
construction is attached to the tank shell 1 of the tank container in such a manner that
the tank shell 1 is anchored in the frame.

In an embodiment according to the invention, the tank shell of the tank container can
comprise composite material. The composite material is hereby defined as a reinforced
plastic, such as fiber-reinforced polymer.

Figure 2 shows a schematic perspective view of a surge/swash baffle in the
tank container of Figure 1. The surge/swash baffle is joined to a tank shell 1 of the
tank container at a baffle joining surface 4 of the tank shell 1. The surge/swash baffle
comprises a baffle plate 3 and a joining saddle 2 for joining the baffle plate 3 to the
tank shell 1.

In an embodiment of the invention, the surge/swash baffle is provided as an integral
one-piece eclement. The integral one-piece element can be introduced in the tank
container via the at least one manhole.

The joining saddle 2 joins exactly one side of the baffle plate 3 to the baffle joining
surface 4 of the tank shell 1. The joining saddle 2 is provided as an intermediate
transitional body between the baffle plate 3 and the baffle joining surface 4 of the
tank shell 1. For example, the joining saddle can be welded, glued or ultrasonic
welded to the baffle joining surface 4 of the tank shell 1.

The baffle plate 3 comprises a joining side 3a and a loose end 3b. The joining side 3a
is received in the groove 6 of the joining saddle 2 and oppositely facing the loose end
3b remains free.

In an embodiment of the invention, the joining side 3a is a short side of the baffle plate
3. In an embodiment of the invention, a plate thickness of baffle plate 3 monotonically
increases from the loose end towards the joining side 3a.

In an embodiment of the invention, a plate width of baffle plate 3 monotonically
increases from the loose end towards the joining side 3a.

In an embodiment of the invention, the plate width and the plate thickness are smaller

than the diameter d of the manhole of the tank container.
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In an embodiment of the invention, the baffle plate 3 has a substantially rectangular
geometry.
In an embodiment of the invention, the baffle plate 3 has an airfoil cross-sectional
geometry or an airfoil longitudinal section geometry. In this embodiment, the baffle
plate 3 can be formed as a truss support structure covered with a lightweight
fiberglass or hardened fabric skin attached to and fitted on the support structure
forming the baffle plate 3.
In an embodiment of the invention, the surge/swash baffle comprises composite
material. The composite material is hereby defined as a reinforced plastic, such as
fiber-reinforced polymer.
The surge/swash baffle, as described above, can be installed in a tank container
according to a method comprising the following steps.
In an initial step according to the method, the surge/swash baffle is provided in the tank
shell of the tank container. The baffle comprises the baffle plate 3 and the joining
saddle 2.
In a next step, the shell joining surface 5 of the joining saddle 2 is positioned to
coincide with the baffle joining surface 4 of the tank shell 1, and the groove 6 for
receiving the baffle plate 3 is arranged transversely to a longitudinal direction of the
tank container.
In a subsequent step, the surge/swash baffle is connected by exactly one side of the
baffle plate to the tank shell 1 of the tank container by means of joining the joining
saddle 2 to the tank shell 1 by joining the shell joining surface 5 to the baffle joining
surface 4.
The method further comprises the step of introducing a joining side 3a of the baffle
plate 3 in the groove 6 of the joining saddle, and joining the baffle plate 3 to the joining
saddle 2. According to an embodiment, the baffle plate 3 is already joined to the joining
saddle, before the step of positioning the joining saddle 2.
The joining saddle 2 can be joined to the baffle joining surface 4 of the tank shell 1 by
gluing or welding the saddle to the baffle joining surface 4 of the tank shell. A metal
saddle can be glued or welded to the tank shell.
In case the saddle and the baffle joining surface both consist at least partially of a

composite material (i.c., the shell joining surface of the saddle and the baffle joining
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surface each comprise a composite material layer), the joining saddle is preferably
glued or welded ultrasonically to the tank shell.
In an embodiment of the invention, when gluing is applied to join the saddle to the tank
shell, the method further comprises the step of roughening the joining surface of the
baffle and/or the tank shell before gluing.

Figure 3 shows a schematic perspective view of a joining saddle of a
surge/swash baffle provided on the tank shell of the tank container of figure 1. The
joining saddle 2 can be used for joining a baffle plate 3 of the surge/swash baffle to
an baffle joining surface 4 of the tank shell 1.

The joining saddle 2 comprises an shell joining surface 5 delimited by at least one shell
joining edge 5’ and a groove 6 with a groove opening delimited by at least one groove
edge 6’ for receiving the joining side 3a of the baffle plate 3. According to the
invention, the baffle joining surface 4 of the tank shell 1 and the shell joining surface 5
of the joining saddle 2 have substantially an area and a curvature of a similar size.

The joining saddle connects with the shell joining surface 5 to the baffle joining
surface 4 of the tank shell 1, and with the groove 6 to the joining side 3a of the baffle
plate 3. The groove 6 is configured to receive fixing means for fixing the joining side
3a of the baffle plate 3 in the groove 6 of the joining saddle 2. The fixing means can
for example be a glue.

Figure 4 shows a cross-sectional view of the joining saddle of figure 3. In this
embodiment, the joining saddle 2 monotonically widens from the at least one groove
edge 6’ towards the shell joining surface 5. The joining saddle 2 may further
comprise oppositely facing concave longitudinal sides 7°, 7°°.

In another embodiment, the joining saddle 2 can comprise oppositely facing convex
longitudinal sides 7°, 7°".

Figure 5 shows a schematic cross-sectional view of two surge/swash baffles
provided in a transverse plane of a tank container in accordance with an embodiment
of the invention. The two surge/swash baffles are positioned symmetrically with
respect to a symmetry axis S of the tank shell 1 in the transverse plane. Each
longitudinal direction of the two surge/swash baffles are parallel to the symmetry
axis S. In this embodiment, longitudinal direction of each of the two surge/swash
baffles is positioned under a non-zero angle with respect to a radial axis R in the

transverse plane. In other words, the longitudinal directions do not extend in a radial
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direction of the tank shell 1, and as such do not comprise a center O. The center O is
the center of the tank shell geometry in the transverse plane.
Other alternatives and equivalent embodiments of the present invention are
conceivable within the idea of the invention, as will be clear to the person skilled in the

art. The scope of the invention is limited only by the appended claims.

List of reference signs

1. Tank shell
2. Joining Saddle
3. Baffle plate

3a. Joining Side
3b. Loose End

4. Baffle joining surface
5. Shell joining surface
5. Shell joining edge

6. Groove

6. Groove Edge

7°,7’. Longitudinal sides

S. Symmetry Axis
R. Radial Direction
0. Origin
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Conclusies

1. Tankcontainer omvattende een cilindrische tankwand (1) waarin ten minste een
golf/klots keerschot dwars op een lengterichting van de tankwand (1) ingericht is;

de ten minste een golf/klots keerschot omvat een keerplaat (3) en een verbindingszadel
(2) voor het verbinden van de keerplaat (3) aan de tankwand (1), waarin het
verbindingszadel precies een zijde van de keerplaat (3) met een
schotverbindingsoppervlak (4) van de tankwand (1) verbindt, waarbij de ene zijde een
verbindingszijde (3a) definieert, en de keerplaat (3) een los einde (3b) tegenover de
verbindingszijde (3a) heeft;

het verbindende zadel (2) een wandverbindingsoppervlak (5) begrensd door tenminste
een wand verbindingsrand (5 ') omvat,

waarby het wandverbindingsopperviak (5) een areaal ¢u een kroraroing heeft welke in
hoofdzaak overeenkomt met een arcaal en cen kromming van het

schotverbindingsopperviak (4).

2. De tankcontainer volgens conclusie 1, waarbij het verbindingszadel (2) monotoon
verbreedt vanaf de verbindingszijde (3a) naar de ten minste ene wand

verbindingsrand (5°).

3.  Tankcontainer volgens conclusie 2, waarbij het verbindingszadel (2) verder

tegengesteld gerichte concave langszijden (77, 777) omvat,

4.  Tankcontainer volgens conclusie 1, waarbij een plaatdikte van de keerplaat (2)

monotoon toeneemt vanaf het los einde (3b) naar de verbindingszijde (3a).

5. Tankcontainer volgens conclusie 1, waarbij een plaatbreedte van de keerplaat (2)

monotoon toeneemt vanaf het los einde (3b) naar de verbindingszijde (3a).

6.  Tankcontainer volgens een van de voorafgaande conclusies, waarbij de
plaatbreedte W en de plaatdikte kiciner zijn dan een diameter d van eeon mangat

van de tankcontainer.
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13.

14.

15.

9
Tank container volgens een van conclusies 1-4, waarbij de keerplaat een
vleugelprofiel doorsnedegeometrie of cen vleugelprofiel

langsdoorsnedegeometrie heeft.

Tankcontainer volgens een van de voorafgaande conclusies, waarbij het
verbindingszadel (2) massief gevormd is uit een gekozen uit een groep

omvattende een metaal of een composiet.

Tankcontainer volgens een van de voorafgaande conclusies, waarbij de keerplaat
(2) massief gevormd is uit een gekozen uit een groep omvattende een metaal of

een composiet.

Tankcontainer volgens een van de voorafgaande conclusies, waarbij het aantal

golf/klots keerschotten ten minste twee is.

Tankcontainer volgens conclusie 10, waarbij de ten minste twee golf/klots
keerschotten dwars op de lengterichting van de tankwand (1) in een dwarsviak

van de tankwand (1) ingericht zijn.

Tankcontainer volgens conclusie 11, waarbij de ten minste twee golf/klots
keerschotten symmetrisch ten opzichte van een symmetricas S van de tankwand

gepositioneerd zijn.

Tankcontainer volgens conclusie 10, waarbij het aantal golf/klots keerschotten

ten minste drie is.

Tankcontainer volgens conclusie 13, waarbij waarbij de ten minste drie golf/klots
keerschotten dwars op de lengterichting van de tankwand (1} in een dwarsvlak

van de tankwand (1) ingericht zijn.

Tankcontainer volgens conclusie 14, waarbij de ten minste drie golf/klots

keerschotten symmetrisch ten opzichte van een symmetrieas S van de tankwand
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16.

17.

18.

19.

10

gepositioneerd zijn.
Tankcontainer volgens een van de voorafgaande conclusies, waarbij een
lengterichting van de keerplaat (2) onder een niet-nulhoek ten opzichte van een

radiale richting R van de tankwand gepositioneerd is.

Tankcontainer volgens een van voorafgaande conclusies 1 — 16, waarbij de ene

zijde (3a) van de keerplaat (2) een korte zijde van de plaat is.

Tankcontainer volgens een van voorafgaande conclusies 1 — 17, waarbij de

keerplaat in hoofdzaak rechthoekig is.

Werkwijze voor het installeren van een golf/klots keerschot in een tankcontainer,

omvattende de volgende stappen in een geschikte volgorde :

20.

a ) het verschaffen van een golf/klots keerplaat (2) bestaande uit een keerplaat (2)
en een verbindingszadel (2) ;

b ) het positioneren van een wandverbindingsoppervlak (5) van het
verbindingszadel (2) om samen te vallen met een schotverbindingsoppervlak (4)
van een tankwand (1), en het inrichten van een groef (6) voor het ontvangen van
de keerplaat (2) dwars op een lengterichting van de tankcontainer;

¢ ) het verbinden van het verbindingszadel ( 2) aan de tankwand (1) door het
verbinden van het wandverbindingsoppervlak (5) met het
schotverbindingsoppervlak (4);

waarbij de werkwijze verder een stap omvat van het invoeren van een
verbindingszijde (3a) van de keerplaat (2) in de groef (6) van het

verbindingszadel en het verbinden van de keerplaat (2) met het verbindingszadel

Q).

Werkwijze volgens conclusie 19, waarbij de stap van het invoeren van een

verbindingszijde (3a) van de keerplaat (2) in de groef (6) van het verbindingszadel het

verbinden van de keerplaat (2) met het verbindingszadel (2), ofwel voor of na stap ¢ }

wordt nitgevoerd .



11
21.  Werkwijze volgens conclusie 19 of 20, verder omvattende voor stap ¢ ) de stap
van het opruwen van het wandverbindingsoppervlak (5) en/of het

schotverbindingsoppervlak (4).
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Abstract

The present invention relates to a tank container including a cylindrical tank shell
in which at least one baffle is arranged transversely to a longitudinal direction of the
tank shell. The baffle includes a baffle plate and a joining saddle for joining the baffle
plate to the tank shell, and the joining saddle joins exactly one side of the baffle plate to
a baffle joining surface of the tank shell. The joining saddle includes a shell joining
surface delimited by at least one shell joining edge and a groove with a groove opening
delimited by at least one groove edge for receiving the joining side of the baffle plate.
The baffle joining surface has an area and a curvature substantially that of the shell
joining surface. The present invention further relates to a method for installing such a

surge/swash baffle in such a tank container.

[Fig. 2]
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Box No.1 Basis of this opinion

. This opinion hias bean established ot the basis.of the latest set of claims filed before the start of the search.

2. With regard to any nuclectide andior amino acid sequence distlosed i the application and necessary tothe

claimed invention, tis opiion hag bHeen astablishied on the basis of:
a. type of matarial:

Bl asequence Hsting

L1 tableds) related to the sequence listing
b. format of materiah

o oen papet

£ iy electronic form
. time of flingfurnishing:

(1 contained inthe application as filed.

1 riled fogether with the application in electronic form.

1 hurnished subseguently for the purposes of search.
. inaddition, inthe case that more than one version or copy of a ssquencs listing andior table relating thersto
has bean filed or furnished; the required staternents that thednformation in the subseguent or additional
copias isddentical ko that in the application as Hiled or does not go beyond the application as filed, as
appropriate, wera furnishad:

« Additional comments:

Box Ne. V' Reasoned statement with regard 10 novedly, inventive step or industrial applicability;
citations and explanations supporting such statement
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1. Staterment
Nowvelty Yes: Claims 121
No:  Claims
tnventive step Yes:: Claims: 1-21
Mo Claimg
tidusivial applicability Yeg: Claims 121

Ng:  Olaims

Citations and explanations

see separate sheet
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Re ltem V

1 Reference is made {o the following documants:
0 US 89004 30882

D2 EP 2 412 647 At
D3 CON201317853Y
D4 EP 1122 167 A2
DS US4 517231 A

06 US 2015/210162 Al

2 LACK OF CLARITY
Claims 1 and 19 are not clear.

2.1 Claim 1

Claims 1 defines a joining saddie ("verbindingszadel") which joins the baffle
plate {"keerpiaat’) to the container. According to the application as a whole
the joining saddie and the baffle plate are two separate elements which are
joined by inserting the baffle plate in a groove of the saddie. However, thig
limitation is not present in claim 1 and therefore it is considered that the baflle
plate and the joining saddle could also be integral elements.

Document D4 discloses a baffie plate having a connected end and a free end,
whereinthe baffle plate is connected 1o the tank container via the joining
saddle 24 which has a curvature and area substantially matching the shell
joining surface. Therefore, due to this lack of clarity, document D4 is
considered 1o disclose the subject-matier of claim 1.

PARE Claim 19

FoemNL2STR fsdpaiaie sheetl dduly SOE8Y (sheet 1}



WRITTEN OPINION Application number
{SEPARATE SHEET) NL2016531

Firstly, the method of claim 19 is not limited to a single-sided connection of
the baffie plate to the tank shell. A two-sided connection is not excluded by
the definition of claim 18, however, the single-sided connection is considerad
the essential difference with the state of the art and essential to achieve the
desired object of the application.

Secondly, claim 18 defining a method of instaling a baffle plate in atank
container does notrafer 1o the tank container of claim 1. Claims 1 angd 19
therefore lack conciseness.

INDEPENDENT CLAIM 1

Eore)

The document D1 is regarded as being the closest prior art to the
subject-matter of claim 1, and shows (the references in parentheses applying
to this document):

Tankcontainer omvattends een clindrische tankwand waarin ten minste een
goli’kiots keerschot dwars op een lengterichting van de tankwand ingericht is;
de ten minste een golf/kiots keerschot omvat een keerplaat (210) en een

het verbindende zadel een wandverbindingsopperviak begrensd door
tenminste een wand verbindingsrand omvat,

waarbij het wandverbindingsopperviak sen-areaal-en een kromming heeft

welke in hoofdzaak overesnkomt metl esn-arsaaten egn kromming van het
schotverbindingsopperviak. {col 7, line 39 - col. 8, line 58; fig. 10-18}

The subject-matter of claim 1 differs from this known D1 in that:

waarin het verbindingszade! precies een ziide van de keerplaat met een
schotverbindingsopperviak van de tankwand verbindt, waarbij de ene zijde
gen varbindingszijde definieast, en de keerplaat een [os einde tegenover de
verbindingszijde heeft;

FoemNL 2SR fsdpaiaie sheetl dduly SOEEY (sheet 2}
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waarbij het wandverbindingsopperviak sen areaal heeft welke in hoofdzaak
avereenkomt met een argaal van het schotverbindingsopperviak.

The subject-matter of claim 1 is therefore new..

The problem to be solved by the present invention may be regarded as;

How to find an alternative way of providing a tank container with a baffle plate
which saves material and cost.

The solution to this problem proposed in claim 1 of the present appii:catmn is
considered as involving an inventive step for the following reasons:

it is considered not to be abvious to change the twossided baffle connection
known from D1 into a single-sided connection. Baffle plates having a length
substantially matching the diameter of the tank container are generally fixed
at both end of the baffle, as known from D1-D3 and D5. The single-side
connected baffle known from D4 is very short and can therefore be fixed at
one side only. The baffle known fram D8 (200 in fig. 12, 14} has alength of
more than half of the tank diameter and has a single-sided connection.
However, the reason for the single-sided connection is different the port 210
can be opened or closed, depending on the desired amount of iquid.

4 INDEPENDENT CLAIM 19

The same reasoning applies, mutatis mutandis, 10 the subject-matter of the
corresponding independent claim 19, which therefore is also considered new
and to involve an inventive step.

5 DEPENDENT CLAIMS 2-18, 20 and 21

Dependent glaima 2-18, 20and 21 are dependent on claims 1 and 19
respectively. and as such also meet the requirements of novelly and inventive
step.
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