
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

57
0 

55
1

A
2

TEPZZ 57Z55_A T
(11) EP 2 570 551 A2

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
20.03.2013 Bulletin 2013/12

(21) Application number: 12171708.6

(22) Date of filing: 12.06.2012

(51) Int Cl.:
E01D 15/20 (2006.01)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME

(30) Priority: 17.06.2011 PL 39531111

(71) Applicant: Wojskowa Akademia Techniczna im. 
Jaroslawa 
Dabrowskiego
00-908 Warszawa 49 (PL)

(72) Inventors:  
• Niezgoda, Tadeusz

01-479 Warszawa (PL)

• Krason, Wieslaw
03-535 Warszawa (PL)

• Derewonko, Agnieszka
01-496 Warszawa (PL)

• Chlus, Karol
16-100 Sokolka (PL)

• Poplawski, Arkadiusz
21-532 Lomza (PL)

(74) Representative: Pawlowski, Adam
Eupatent.PL 
Al. Kosciuszki 23/25
90-418 Lodz (PL)

(54) A cassette of a floating bridge

(57) A cassette of a floating bridge, the cassette com-
prising a fixed portion (21) for accommodating an inflat-
able pontoon and a movable portion (22) being movable
upon expansion of the inflatable pontoon, wherein the
cassette comprises a locking arrangement for coupling
the cassette with other cassettes of the same type by
coupling edges (31, 32) to form a floating bridge with side
edges (33), wherein the locking arrangement comprises
a set of elements mounted at the fixed portion (21) of the
cassette and comprising a plurality of main locks posi-

tioned at the coupling edges (31, 32) of the cassette,
each comprising a socket (4, 5) positioned at one cou-
pling edge (31) for receiving a flat bolt (1, 2) having a
tapered end and configured to be slidably extensible from
the opposite coupling edge (32) of another cassette of
the same type, a pair of side locks positioned at the side
edges (33) of the cassette, each comprising a first side
socket (10) near one of the coupling edges (31) and con-
figured to receive a head (9) of a pivotable arm (3) being
mounted near the opposite coupling edge (32) of another
cassette of the same type.
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Description

[0001] The present invention relates to floating bridges
comprising individual cassettes of the type that have a
fixed portion for accommodating an inflatable pontoon
and a movable portion being movable upon expansion
of the pontoon.
[0002] Typical cassettes for floating bridges have a
fixed configuration, resulting in large dimensions which
make them difficult to be transported and assembled.
However, the fixed configuration allows to use locking
arrangements distributed along a relatively large cou-
pling area between the cassettes, which may be hard to
assemble, but provide adequate coupling.
[0003] Coupling of individual cassettes should provide
durability and allow for a relative limited movement be-
tween the modules. This issue has been addressed by
the following patent publications: PL158579B2,
PL297453B2. One popular cassette bridge of this type
is a Polish PP-64 type bridge, described in details in a
publication "Wytrzymatosé mostów plywajacych w ujeciu
komputerowym" ("Durability of floating bridges - compu-
ter analysis") by W. Krason, M. Wieczorek (WAT-BEL
Studio, Warsaw, 2004, ISBN 8388442872).
[0004] The typical cassette of a floating bridge has a
fixed configuration and constant displacement. There are
known pontoon systems with additional air-inflatable
pontoons, but they have a fixed configuration as well.
[0005] There are also know, but currently much less
popular, floating bridge cassettes of a regulated displace-
ment and variable configuration. For example, a cassette
described in EP2251255 has a two-part split bottom
which opens upon extension of the inflatable pontoon.
Cassettes of this type are much easier to be transported
and assembled due to small dimensions in their contract-
ed, transport configuration. However, the locking ar-
rangements for coupling the cassettes of the fixed, bulky
type, are not applicable to the variable configuration cas-
settes. The locking arrangements used in variable con-
figuration cassettes so far do not provide the expected
durability and ease of assembly.
[0006] There is therefore a need to provide a locking
arrangement to couple cassettes of a variable configu-
ration which will be durable and which will facilitate as-
sembly of the cassettes into a floating bridge.
[0007] The object of the invention is a cassette of a
floating bridge, the cassette comprising a fixed portion
for accommodating an inflatable pontoon and a movable
portion being movable upon expansion of the inflatable
pontoon, wherein the cassette comprises a locking ar-
rangement for coupling the cassette with other cassettes
of the same type by coupling edges to form a floating
bridge with side edges. The locking arrangement com-
prises a set of elements mounted at the fixed portion of
the cassette and comprising a plurality of main locks po-
sitioned at the coupling edges of the cassette, each com-
prising a socket positioned at one coupling edge for re-
ceiving a flat bolt having a tapered end and configured

to be slidably extensible from the opposite coupling edge
of another cassette of the same type, a pair of side locks
positioned at the side edges of the cassette, each com-
prising a first side socket near one of the coupling edges
and configured to receive a head of a pivotable arm being
mounted near the opposite coupling edge of another cas-
sette of the same type.
[0008] Preferably, the main locks comprise at least two
vertical flat bolts arranged at the side walls.
[0009] Preferably, the main locks comprise at least two
horizontal flat bolts arranged along and below the edge
of the road surface of the cassette.
[0010] Preferably, the flat bolts have a pair of openings
configured to receive a pin to fix the position of the flat
bolt in a contracted position, wherein the flat bolt is sub-
stantially hidden in the cassette and in an extended po-
sition, wherein the flat bolt is extended from the cassette
to enable coupling with another cassette of the same
type.
[0011] Preferably, the flat bolts are arranged in the
sockets, both having a length equal to the width of the
cassette, such that when the flat bolt is extended from
the socket it enables the portion of the socket to receive
the flat bolt of another cassette of the same type.
[0012] Preferably, the flat bolts have handles to enable
manual sliding of the flat bolts.
[0013] Preferably, the cassette further comprises a
second side socket configured to receive the head of the
pivotable arm when the cassette is not coupled with an-
other cassette.
[0014] Preferably, the first side socket further compris-
es means to block the head from exiting the socket.
[0015] Preferably, the movable portion comprises a
bottom plate mounted to the fixed portion via telescopic
arms, each telescopic arm comprising a spring config-
ured to be stretched upon inflation of the inflatable pon-
toon and its extension beyond the fixed portion.
[0016] Preferably, the cassette further comprises a piv-
otable plate mounted via a hinge to the side edge of the
cassette and supported by rollers on the bottom plate.
[0017] The object of the invention is shown by means
of exemplary embodiments on a drawing, in which:

Fig. 1 shows the main elements of the cassette in
an open configuration,
Fig. 2 shows the details of a bolt and a socket of the
main lock.
Figs. 3A and 3B show the details of the side lock.
Fig. 4 shows a cross-section of a telescopic arm.
Fig. 5 shows details of a pivotable plate.
Fig. 6 shows the main elements of the cassette in a
closed configuration.

[0018] The main elements of the cassette according
to the invention are shown in Fig. 1. The cassette com-
prises a fixed portion 21 for accommodating an inflatable
pontoon (not shown in the drawing) and a movable por-
tion 22 being movable upon expansion of the inflatable

1 2 

~



EP 2 570 551 A2

3

5

10

15

20

25

30

35

40

45

50

55

pontoon. A road surface is formed on top of the fixed
portion 21. The cassette is intended to be coupled with
other cassettes of the same type by coupling edges 31,
32 to form a floating bridge with side edges. The pontoon
is preferably made of highly durable and highly resistant
material. The pontoon is preferably inflatable by com-
pressed air.
[0019] The locking arrangement for coupling the cas-
settes comprises elements, which are all mounted at the
fixed portion 21 of the cassette. That mechanical locking
arrangement comprises main locks and side locks, which
will be described in details below.
[0020] The main locks are intended to mainly carry the
load of the bridge. The main locks of the embodiment
shown in Fig. 1 comprise two vertical flat bolts 1, arranged
at the side walls 33, and two horizontal flat bolts 2, ar-
ranged along and below the edge of the road surface,
that extend from one coupling edge 32 of the cassette.
At the opposite edge 31 of the cassette there are formed
corresponding sockets 4, 5 to accommodate the flat bolts
1, 2 of another cassette of the same type. The flat bolts
1, 2 have tapered ends to facilitate insertion of the bolts
1, 2 to the sockets 4, 5. The flat bolts 1, 2 are slidably
extensible from the coupling edge 32. The manual ma-
nipulation, i.e. sliding in and out, of the flat bolts 1, 2 is
facilitated by handles 6. The flat bolts may be positioned
in a contracted position, when they are substantially hid-
den inside the body of the cassette, to optimize the cas-
sette size for transportation. The flat bolts may be posi-
tioned in an extended position, as shown in Fig. 1, when
they are partially extended outside the body of the cas-
sette, to enable coupling with another cassette. Prefer-
ably, in the extended position, the length of the flat bolt
1, 2 which remains inside the cassette is at least equal
to the length of the flat bolt 1, 2 extended outside the
cassette. In a particular embodiment, the flat bolts 1, 2
may have a length equal substantially to the width of the
cassette and they are positioned slidably inside the sock-
ets 4, 5, which also have the width of the cassette. For
such embodiment, when the flat bolt 1, 2 is extended
from the socket 4, 5, it frees a portion of the socket and
enables that portion to receive the extended portion of
the flat bolt 1, 2 of another cassette of the same type.
Such whole-width bolts and sockets may form part of the
load-bearing structure of the cassette. As shown in Fig.
2, the flat bolts 1, 2 may have a pair of openings 8A, 8B
configured to receive a pin 7 to fix the position of the flat
bolt 1, 2 in the extended position and in the contracted
position. If the bolt is positioned in the socket 4, 5, then
the socket also has an opening 8C to enable insertion of
the pin 7 to the openings 8A, 8B of the flat bolt 1, 2.
[0021] The side locks, shown in details in Fig. 3A and
3B in an open and closed configuration, respectively, are
intended to mainly hold the cassettes together and define
the play between the cassettes. As shown in Fig. 1, the
cassette comprises one side lock at each side 31. The
side lock comprises a pivotable arm 3, preferably rotat-
able by 180°, mounted at the side walls 33 near one of

the coupling edges 32. The arm 3 can be rotated such
that it extends beyond the coupling edge 32 to fit into a
first side socket 10 near the opposite coupling edge 31
of another cassette of the same type, when the flat bolts
1, 2 are inserted to sockets 4, 5 and the coupling edges
31, 32 of the cassettes are brought adjacently together.
The head 9 at the end of the arm has a trapezoid shape
and the first side socket 10 has a slightly larger trapezoid
shape, so that some play exists between the head 9 and
the socket 10, so as to enable some relative movement
between the cassettes. The first side socket 10 has
means 11 to block the head 9 from exiting the socket 10,
such as a slidable pin that has to be opened to enable
insertion of the head 9 and closed to enable blocking of
the head in the closed configuration. In the open config-
uration, when the cassettes are not coupled, the head 9
may rest in a second side socket 12 to be protected from
accidental damage during transport.
[0022] The movable portion 22 of the cassette com-
prises a mechanism for opening the cassette, which com-
prises a profiled bottom plate 15 mounted to the fixed
portion 21 via telescopic arms 13, shown in a cross-sec-
tion on fig. 4. Each telescopic arm 13 comprises a spring
14 configured to be stretched upon inflation of the inflat-
able pontoon and its extension beyond the fixed portion,
as in the transport configuration and before deployment,
the pontoon is compressed in the fixed part chamber be-
low the road surface. The telescopic arms 13 comprise
four coaxial cylinders c, d, e, f of decreasing diameters
and separated by centering rings. The spring 14 is mount-
ed coaxially with the cylinders and attached to the termi-
nal cylinders via fasteners g. When air is deflated from
the pontoon, the springs 14 force the telescopic arms 13
to contract and therefore move the bottom plate 15 up-
wards, to close the cassette and fold the pontoon back
into the chamber in the fixed portion of the cassette, as
shown in Fig. 6.
[0023] The cassette may further comprise a pivotable
protective plate 16 mounted via one or more hinges 17
to the side edge 33 of the cassette. The protective plate
16 is supported by rollers 18 on the bottom plate 15.
When the bottom plate 15 moves downwards, the pivot-
able protective plate 16 moves by rollers 18 along the
bottom plate. The pivotable protective plate 16 protects
the pontoon and the internal mechanisms of the cassette.
The plate 16 may be mounted at one or both side edges
33 of the cassette.
[0024] The cassette according to the invention has a
number of advantages. The tapered-end flat bolts allow
easy connection of the cassettes when assembled on
water and can carry high bending forces of the load when
the cassettes are assembled into a floating bridge. The
side locks protect the cassettes from decoupling,, even
under strong water current, and define appropriate dis-
tance and play between cassettes. The movable portion
of the cassette provides support and protection for the
inflatable pontoon. It enables automatic folding of the
pontoon inside the chamber of the fixed portion of the
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cassette upon deflation of the pontoon. The pivotable
protecting plate protects the pontoons and other ele-
ments of the floating bridge along its side edges. It also
reduces the pressure of water to the side edge of the
bridge.
[0025] The mechanisms employed have a simple con-
struction and therefore allow for a low cost of production
of the cassette. The cassettes can be reused in different
exploitation fields. The cassette has a compact construc-
tion and can be easily transported on limited cargo space.
The cassettes can be used to form a fully functional float-
ing object by a small crew of personnel without any spe-
cial training, which reduces the cost of exploitation of the
system.

Claims

1. A cassette of a floating bridge, the cassette compris-
ing a fixed portion (21) for accommodating an inflat-
able pontoon and a movable portion (22) being mov-
able upon expansion of the inflatable pontoon,
wherein the cassette comprises a locking arrange-
ment for coupling the cassette with other cassettes
of the same type by coupling edges (31, 32) to form
a floating bridge with side edges (33), characterized
in that the locking arrangement comprises a set of
elements mounted at the fixed portion (21) of the
cassette and comprising:

- a plurality of main locks positioned at the cou-
pling edges (31, 32) of the cassette, each com-
prising a socket (4, 5) positioned at one coupling
edge (31) for receiving a flat bolt (1, 2) having a
tapered end and configured to be slidably ex-
tensible from the opposite coupling edge (32) of
another cassette of the same type,
- a pair of side locks positioned at the side edges
(33) of the cassette, each comprising a first side
socket (10) near one of the coupling edges (31)
and configured to receive a head (9) of a pivot-
able arm (3) being mounted near the opposite
coupling edge (32) of another cassette of the
same type.

2. The cassette according to claim 1, wherein the main
locks comprise at least two vertical flat bolts (1) ar-
ranged at the side walls.

3. The cassette according to any of previous claims,
wherein the main locks comprise at least two hori-
zontal flat bolts (2) arranged along and below the
edge of the road surface of the cassette.

4. The cassette according to any of previous claims,
wherein the flat bolts (1, 2) have a pair of openings
(8A, 8B) configured to receive a pin (7) to fix the
position of the flat bolt (1, 2) in a contracted position,

wherein the flat bolt (1, 2) is substantially hidden in
the cassette and in an extended position, wherein
the flat bolt (1, 2) is extended from the cassette to
enable coupling with another cassette of the same
type.

5. The cassette according to any of previous claims,
wherein the flat bolts (1, 2) are arranged in the sock-
ets (4, 5), both having a length equal to the width of
the cassette, such that when the flat bolt (1, 2) is
extended from the socket (4, 5) it enables the portion
of the socket to receive the flat bolt (1, 2) of another
cassette of the same type.

6. The cassette according to any of previous claims,
wherein the flat bolts (1, 2) have handles (6) to enable
manual sliding of the flat bolts (1, 2).

7. The cassette according to any of previous claims,
further comprising a second side socket (12) config-
ured to receive the head (9) of the pivotable arm (3)
when the cassette is not coupled with another cas-
sette.

8. The cassette according to any of previous claims,
wherein the first side socket (10) further comprises
means (11) to block the head (9) from exiting the
socket (10).

9. The cassette according to any of previous claims,
wherein the movable portion (22) comprises a bot-
tom plate (15) mounted to the fixed portion (21) via
telescopic arms (13), each telescopic arm (13) com-
prising a spring (14) configured to be stretched upon
inflation of the inflatable pontoon and its extension
beyond the fixed portion.

10. The cassette according to claim 9, further comprising
a pivotable plate (16) mounted via a hinge (17) to
the side edge (33) of the cassette and supported by
rollers (18) on the bottom plate (15).
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