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(54) Mobile strapping device

(57) A mobile strapping device for strapping goods
with a strap is provided which comprises a tensioning
means (5, 25) for applying a tension to a loop of said
strap, a connecting means (7) for providing a connection
in said strap for forming a closed loop of said strap, a
chargeable energy storage means and a drive means (9)
for driving said tensioning means (5, 25) and said con-
necting means (7) by energy supplied by said chargeable
energy storage means. The tensioning means (5, 25)

comprises a tensioning wheel (5) having an outer circum-
ferential surface and being rotatably drivable about its
rotational axis by said drive means and a tensioning el-
ement (25) having a surface which faces the outer cir-
cumferential surface of said tensioning wheel (5), where-
in said tensioning wheel (5) is pivotable about a pivot axis
(26) which is parallel to and offset from said rotational
axis of said tensioning wheel (5).
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Description

[0001] The invention relates to a mobile strapping de-
vice for strapping goods with a strap. In particular, the
invention concerns a mobile strapping device which com-
prises a tensioning means for applying a tension to a loop
of a strap and a connecting means for providing a con-
nection in said strap for forming a closed loop.
[0002] Strapping devices for strapping goods with a
strap comprising a tensioning means and a connecting
means are known in the prior art. Such known strapping
devices use a plastic strap which is inserted into the strap-
ping device in a layered fashion, wherein the strapping
device includes a mechanism for moving one of the strap
portions positioned on top of the other of the strap por-
tions in a longitudinal direction of the strap, thereby de-
creasing the length of the loop formed by the strap. More-
over, the known strapping devices can apply a tension
to the loop in order to hold packaged goods together or
to keep boxes closed to which such a strapping is applied.
[0003] Moreover, known strapping devices include a
system for connecting the strap in two areas in order to
maintain the tensioned condition of the strap. The strap
which is not part of the loop for strapping the packaged
goods can be cut after connecting such that an appro-
priate packaging is achieved.
[0004] In the prior art, various connecting technologies
are possible, including friction welding besides others. In
case of friction welding, a friction shoe moving in an os-
cillating manner is pressed onto the area of two portions
of the strap forming a loop. Pressure and heat produced
by frictional movement of the friction shoe locally melt
the strap which generally contains plastic. After cooling
of the melted plastic, a durable connection between the
strap portions is created which can only be disconnected
by cutting or exceeding a predetermined tension.
[0005] It is the object of the present invention to provide
a strapping device of the type discussed above with a
higher degree of flexibility and an enhanced operation.
[0006] The object is solved by a mobile strapping de-
vice according to claim 1. Further advantageous devel-
opments are defined in the dependent claims.
[0007] According to the present invention, a mobile
strapping device for strapping goods with a strap com-
prises a tensioning means for applying a tension to a loop
of said strap, a connecting means for providing a con-
nection in said strap for forming a closed loop of said
strap, a chargeable energy storage means and a drive
means for driving said tensioning means and said con-
necting means by energy supplied by said chargeable
energy storage means. The tensioning means according
to the present invention comprises a tensioning wheel
having an outer circumferential surface and being rotat-
ably drivable about its rotational axis by said drive means
and a tensioning element having a surface which faces
the outer circumferential surface of said tensioning
wheel. According to the basic concept of the present in-
vention, said tensioning wheel is pivotable about a pivot

axis which is parallel to and offset from said rotational
axis of said tensioning wheel.
[0008] In the prior art strapping devices, the tensioning
wheel is rotatable about an axis which is stationary with
respect to the body of the device. Accordingly, in the prior
art, the tensioning element which cooperates with the
tensioning wheel is movable in order to change the dis-
tance between the outer circumferential surface of the
tensioning wheel and the surface of the tensioning ele-
ment.
[0009] According to the present invention, the tension-
ing means follows a new concept according to which the
stationary position of the rotational axis of the tensioning
wheel is not taken as an inevitable precondition due to
the required drive of the tensioning wheel. Rather, ac-
cording to the present invention, the rotational axis of the
tensioning wheel is not stationary, whereas the tension-
ing element cooperating with the tensioning wheel can
be stationary.
[0010] According to the invention, a force occurring at
the tensioning wheel in an operation of the strapping de-
vice can be employed for changing the distance between
the outer circumferential surface of the tensioning wheel
and the surface of the tensioning member. This advan-
tage is achieved with a mobile strapping device having
the movable tensioning wheel as claimed.
[0011] According to an embodiment of the present in-
vention, the distance between said outer circumferential
surface of said tensioning wheel and said surface of said
tensioning element is variable by pivoting said tensioning
wheel. Accordingly, the relative movement between the
outer circumferential surface of said tensioning wheel
and said surface of said tensioning element is achieved
by moving said tensioning wheel by pivoting the rotational
axis of said tensioning wheel about said pivot axis. Based
on such an arrangement, it is not required to move the
tensioning element, while the distance between the ten-
sioning wheel and the tensioning element can be adjust-
ed between the position for applying tension to said strap
and a position for inserting the strap into a gap between
the tensioning wheel and the tensioning element.
[0012] According to an embodiment of the present in-
vention, said outer circumferential surface of said ten-
sioning wheel is pulled towards said strap upon applying
tension to said loop formed by said strap. According to
the basic concept of the present invention, the rotational
axis of the tensioning wheel is pivotable such that the
distance between the outer circumferential surface of the
tensioning wheel and the surface of the tensioning ele-
ment is variable. This is achieved by providing a sum of
a distance between the pivot axis and the rotational axis
of the tensioning wheel and the radius of the tensioning
wheel with a dimension which is larger than a distance
from the pivot axis to the tensioning element. Based on
the concept underlying the present invention, the rotation
of the tensioning wheel applies a tension to said strap,
while a counterforce created by the force for tensioning
said strap is present at said rotational axis of the tension-
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ing wheel. According to the arrangement of the present
invention, this counterforce changes the pivotable posi-
tion of the rotational axis of the tensioning wheel resulting
in the outer circumferential surface of the tensioning
wheel being pulled towards said strap upon applying ten-
sion to said loop formed by said strap. Accordingly, the
tensioning wheel is automatically pressed against the
strap upon applying the tension to the loop formed by the
strap.
[0013] According to an embodiment of the present in-
vention, a distance between said outer circumferential
surface of said tensioning wheel and said surface of said
tensioning element is decreased by pivoting said tension-
ing wheel in a first rotational direction, whereas said ten-
sioning wheel is rotated in a second rotational direction
upon applying tension to said loop of said strap, said
second rotational direction being opposite to the first ro-
tational direction. According to this embodiment, the ro-
tation of the tensioning wheel creates a moment which
pivots the rotational axis of the tensioning wheel in order
to decrease the gap between the tensioning wheel and
the tensioning element, thus creating pressure acting
from said tensioning wheel to said strap positioned on
said tensioning element. Consequently, the drive force
applied to the tensioning wheel is employed for creating
a pressure towards said strap and against said tensioning
element.
[0014] According to an embodiment of the present in-
vention, a distance between said outer circumferential
surface of said tensioning wheel and said surface of said
tensioning element is decreased by pivoting said tension-
ing wheel in a rotational direction, said strapping device
comprising a support element which rotatably and pivot-
ably supports said tensioning wheel, wherein a moment
is applied in the first rotational direction to said support
element upon applying tension to said loop of said strap
and rotatably driving said tensioning wheel in a second
rotational direction, said second rotational direction being
opposite to the first rotational direction. According to the
present embodiment, the support element is provided
which is pivotably mounted at the pivot axis. The tension-
ing by the tensioning wheel creates a moment in the sup-
port element having the effect to induce a moment to said
support element which presses the tensioning wheel to
the strap positioned on said tensioning element.
[0015] According to an embodiment of the present in-
vention, upon applying tension to said loop formed by
said strap, a pressing force between said outer circum-
ferential surface of said tensioning wheel and said sur-
face of said tensioning element is generated based on
said moment in said first rotational direction. It follows
that the tensioning operation creates a moment which
automatically provides the pressing force of the tension-
ing wheel towards the strap.
[0016] According to an embodiment of the present in-
vention, the positional relationship between said pivot
axis and said surface of said tensioning element is fixed.
It follows that the position of the tensioning element is

determined upon the design of the device. The relative
movement between the tensioning wheel and the ten-
sioning element is assigned to the tensioning wheel only.
[0017] According to an embodiment of the present in-
vention, said tensioning means is arranged for sandwich-
ing and pressing two sections of said strap between said
outer circumferential surface of said tensioning wheel
and said surface of said tensioning element. Based on
such an arrangement, the required tension can be ap-
plied to said strap forming a loop wherein two sections
of said strap forming a loop are positioned one on top of
the other between said tensioning wheel and said ten-
sioning element.
[0018] According to an embodiment of the present in-
vention, upon rotatably driving said tensioning wheel, one
of said portions of said strap forming said loop contacting
said outer circumferential surface of said tensioning
wheel is moved longitudinally with respect to the other
of said portions of said strap forming said loop contacting
said surface of said tensioning element. The strap can
be made of a material which allows a sliding movement
when arranged one on top of the other. Applying a ten-
sioning force to one of the layered strap portions produc-
es a relative movement of one strap with respect to the
other in the longitudinal direction of the strap forming the
loop.
[0019] According to an embodiment of the present in-
vention, the device further comprises a pivoting mecha-
nism having an operating member, wherein upon oper-
ating said operating member, said tensioning wheel is
pivotable for moving said outer circumferential surface
of said tensioning wheel with respect to said surface of
said tensioning member. According to the present em-
bodiment, it is possible to move said tensioning wheel
by operating said operating member towards said sur-
face of said tensioning member in order to provide a con-
tact with the outer circumferential surface of the tension-
ing wheel to the strap positioned between the tensioning
wheel and the tensioning element. In this embodiment,
it is possible to provide a system for urging the tensioning
wheel towards the tensioning element upon releasing the
operation member, whereas the operating member is op-
erated in order to move said tensioning wheel away from
said tensioning element. Based on the latter arrange-
ment, it is possible to induce the tensioning operation by
releasing the operating member such that the tensioning
wheel is brought into contact with the strap, such that the
rotation of the tensioning wheel will induce the moment
for pressing the tensioning wheel to the strap positioned
on said tensioning member. Upon releasing said opera-
tion member, the movement of said tensioning wheel to-
wards said tensioning member can be performed by an
urging means such as a spring.
[0020] According to an embodiment of the present in-
vention, said operating member is manually operatable.
Due to the fact that the force for pressing said tensioning
wheel to said strap is generated automatically upon in-
ducing the tensioning operation by rotating the tensioning
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wheel, it is possible to improve the operation of the device
as the operation for moving the tensioning wheel does
not require a manual pressing force to be applied to the
operating member. Moreover, it is not required to control
the force for operating the operating member as the pres-
sure from the tensioning wheel to the strap is generated
automatically and is optimally adjusted.
[0021] According to an embodiment of the present in-
vention, the device comprises a control unit, obtaining
information regarding a tension applied to said strap upon
rotating said tensioning wheel, wherein said control unit
is arranged for stopping the rotational drive of said ten-
sioning wheel when said information regarding said ten-
sion applied to said strap indicates at least a predeter-
mined tension of said strap. According to this embodi-
ment, the operation for applying tension to said strap can
be performed automatically without exceeding the allow-
able tension. The allowable tension can be set in advance
to a predetermined valued depending on the specific ap-
plication.
[0022] According to an embodiment of the present in-
vention, said drive means includes an electric motor,
wherein said information regarding said tension applied
to said strap includes an electric current supply to said
electric motor. The electric current can be easily detected
by a predetermined circuit and can be employed for con-
trolling the tension of said strap as there is a specific
relationship between the electric current supplied to said
electric motor and the torque provided for said tensioning
wheel by said electric motor.
[0023] According to an embodiment of the present in-
vention, said drive means includes a DC electric motor
being drivable in two rotational directions.
[0024] According to a further embodiment of the
present invention, the device comprises a drive trans-
mission mechanism transmitting a drive torque of said
drive means selectively to said tensioning wheel and said
connecting means depending on a rotational direction of
said drive means. It follows from the embodiment above
that it is possible to provide only a single drive means for
the device which can be employed for separate opera-
tions. Preferably, the tensioning wheel is driven by the
electric motor while driving in one direction whereas the
connecting means is driven while the electric motor is
driven in the other rotational direction. The use of a DC
electric motor is a specific advantage as this motor is
simple and can be operated in two rotational directions
with a known control arrangement.
[0025] According to an embodiment of the present in-
vention, said connecting means includes a pressing
mechanism pressing two sandwiched portions of said
strap by two pressing members, and an oscillating weld-
ing mechanism providing a relative oscillating movement
of said pressing members generating friction heat in said
two sandwiched portions of said strap for friction welding
said two portions of said strap. The use of a mechanical
friction welding system is useful in mobile applications
where energy must be used very efficiently. Consequent-

ly, a resistance heating system is not required and the
mechanical friction welding system can efficiently use
the energy of the chargeable energy storage device, such
as a battery, while it is possible to drive the mechanic
friction welding system by the same drive means which
is used for driving the tensioning means.
[0026] According to an embodiment of the present in-
vention, said outer circumferential surface of said ten-
sioning wheel and/or said surface of said tensioning
member is provided with friction increasing means adapt-
ed to apply a friction to said strap. Preferably, a toothed
surface or the like is provided at the outer circumferential
surface of the wheel in accordance with the required force
to be applied to the strap in a longitudinal direction of the
strap. The friction increasing means can include a spe-
cific surface property of the outer circumferential surface
of the tensioning wheel and/or of the surface of the ten-
sioning member as long as a relative sliding movement
of the respective strap which is contact with the outer
circumferential surface of the tensioning wheel or the sur-
face of the tensioning member is inhibited. In particular,
the friction increasing means has the effect to transmit a
force to the surface of the strap.

Brief description of the drawings

[0027] The invention will be explained in all detail by
way of examples of an embodiment which is illustrated
in the following drawings.

Fig.1 is a perspective view of a mobile strapping de-
vice according to the invention;
Fig. 2 shows the strapping device of Fig. 1 without
the casing;
Fig. 3 is a sectional view of a part of a drive train of
the strapping device of Fig. 1;
Fig. 4 is a side view of the strapping device without
the casing in a situation where the operating lever is
in a working position and the welding mechanism is
in a rest position (tensioning phase);
Fig. 5 is a side view of the strapping device without
the casing in a situation where the operating lever is
in a working position and the welding mechanism is
a welding position (welding phase);
Fig. 6 is a side view of the strapping device without
the casing in a situation where the operating lever is
an opening position and the welding mechanism is
in a rest position (strap loop charging);
Fig. 7 shows a transversal section of the drive train
with the welding mechanism being in the locked po-
sition;
Fig. 8 shows a transversal section of the drive train
with the welding mechanism being in the rest posi-
tion;
Fig. 9 shows a transversal section of the drive train
with the welding mechanism being in the unlocked
position;
Fig. 10 is a side view of the welding mechanism with
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a toggle mechanism being in an unlocked position;
Fig. 11 is a side view of the welding mechanism with
the toggle mechanism being in a rest position;
Fig. 12 is a side view of the welding mechanism to-
gether with the operation lever in an intermediate
position when the lever is disengaging the toggle
mechanism;
Fig. 13 is a side view of parts of the tensioning mech-
anism in a closed position;
Fig. 14 is a side view of parts of the tensioning mech-
anism in an open position;
Fig. 15 is a side view of the tensioning mechanism
in an open position within a tool frame.

[0028] In the following, an embodiment of the present
invention is explained based on the drawings. It is noted,
that the embodiment shown in the drawings is only an
example and further modifications of the embodiment
within the scope of the invention are possible as dis-
cussed below.

EMBODIMENT

Overview and basic concept

[0029] An overview of the strapping device according
to the invention is provided based on Fig. 1 and Fig. 2.
Fig. 1 is a perspective view of a mobile strapping device
1 according to the invention. The strapping device 1
shown in Fig. 1 is a hand held tool which comprises a
handle 3 for holding the strapping device 1 by a user. A
battery 10 is provided at a rear end of the strapping device
1 which forms a chargeable energy storing means. The
battery 10 is removable and can be charged in a separate
charging device. The strapping device 1 comprises a cas-
ing 2 for housing the mechanical and electric components
forming the device. The strapping device has a base plate
4 which is substantially flat and forms a bottom surface.
[0030] In the area of the handle 3, a lever 6 is provided
which forms an operating member which is explained
below. On a surface area of the casing 2, in the present
embodiment in the front area of the strapping device 1,
various operating elements and display elements
(101-105) are arranged which are explained below. The
strapping device 1 of the present invention is provided
for tensioning a loop of a strap by a tensioning mecha-
nism and for connecting two portions of the loop formed
by the strap by a welding mechanism.
[0031] An overview of the functional elements of the
strapping device 1 is provided based on Fig. 2 showing
the strapping device 1 of Fig. 1 without the casing 2.
Further, Fig. 15 shows details of the tensioning mecha-
nism according to the invention.
[0032] The tensioning mechanism according to the
present invention includes a rotatable tensioning wheel
5 and a stationary tensioning element 25. The tensioning
element includes two tensioning plates 251, 252, which
are shown in Fig. 15. The tensioning wheel 5 has a cir-

cumferential surface 52 which is substantially cylindrical
in shape. Further, the tensioning wheel 5 has a rotational
axis 51 which is centred with respect to the circumferen-
tial surface 52 of the tensioning wheel 5. The tensioning
wheel 5 is rotatably supported about the rotational axis
51 on a tensioning wheel support element 53. As shown
in Fig. 2, tensioning plates forming the tensioning ele-
ment 25 are arranged below the tensioning wheel 5. Sur-
faces of the tensioning element 25 face towards the outer
circumferential surface 52 of the tensioning wheel 5. An
adjustable gap is formed between the outer circumfer-
ential surface 52 of the tensioning wheel 5 and the sur-
faces of the tensioning element 25 facing towards the
outer circumferential surface 52 of the tensioning wheel
5. The arrangement for adjusting the space or distance
between the outer circumferential surface 52 of the ten-
sioning wheel 5 and the surfaces of the tensioning ele-
ment 25 forms the basic concept of the invention as ex-
plained below.
[0033] As shown in Fig. 2, the strapping device 1 com-
prises a welding mechanism 7. The welding mechanism
includes a stationary welding shoe 17 and an oscillating
welding shoe 8. The oscillating welding shoe 8 is oscil-
latingly drivable by a drive mechanism (explained below)
in order to exhibit an oscillating movement with respect
to the stationary welding shoe 17. Moreover, a space
between the stationary welding shoe 17 and the oscillat-
ing welding shoe 8 is adjustable to be closed or opened
by a toggle mechanism 15.

Construction and basic operation of the tensioning mech-
anism

[0034] In the following, the specific mechanic arrange-
ment of the strapping device 1 according to the invention
is explained based Figures 3-15. The main function of
the strapping device 1 according to the invention is ap-
plying a tension to a loop of a strap which is used for
strapping packaged goods. According to a known tech-
nology, the tension is applied to a loop of the strap by
overlapping two portions of the strap forming the loop
and moving one of the portions of the strap with respect
to the other. This movement is achieved by arranging the
overlapped or layered portions of the strap forming the
loop in a gap between the outer circumferential surface
52 of the tensioning wheel 5 and the surfaces of the ten-
sioning element 25. According to a known technology,
the gap is closed in order to apply a pressure to the lay-
ered portions of the strap forming the loop. In such a
pressed condition, the tensioning wheel is rotatably driv-
en in order to move the portion of the strap which is in
contact with the outer circumferential surface 52 of the
wheel with respect to the portion of the strap which is in
contact with the stationary tensioning element 25.
[0035] According to the basic concept of the present
invention, the tensioning element 25 is stationary, while
the tensioning wheel 5 is movable with respect to the
tensioning element 25.
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[0036] The movable arrangement of the tensioning
wheel 5 is explained based on Figures 4-6. Fig. 4 shows
the tensioning wheel 5 which is supported rotatably about
the rotational axis 51. Further, the tensioning element 25
is formed by two tensioning plates 251, 252. The tension-
ing wheel 5 is supported at a tensioning wheel support
element 53 which is formed as plate element in the
present embodiment. The tensioning wheel support ele-
ment 53 is pivotably supported at the main body of the
strapping device about a pivot pin forming a pivot axis
26. In Fig. 4, the outer circumferential surface 52 of the
tensioning wheel 5 approaches the surfaces of the ten-
sioning plates 251, 252. In this situation, the gap between
the tensioning wheel 5 and the tensioning plates 251,
252 is closed. This situation is formed if the lever 6 is not
operated by the user due to the force of a spring 61 which
pulls the lever 6 to the position shown in Fig. 4. Based
on a cooperation of the lever 6 with the tensioning wheel
support element 53 via a pivot element 22, the tensioning
wheel support element 53 is maintained in the position
shown in Fig. 4. The lever 6 is hinged to tensioning wheel
support element 53 via pivot element 221 shown in Fig.
4. A pin 223 is inserted in the pivot element 22 connecting
ratchet protrusion 224 to lever 6. The pin 223 passes
through a slot in the element 53. In this way when lever
6 is lifted, first 7° of rotation are used to disengage the
ratchet protrusion 224 form the ratchet wheel 21 and con-
sequently the tensioning wheel 5 becomes able to rotate
freely clockwise, thus releasing the retained tension.
When pin 223 reaches the upper slot edge, it lifts all the
support element 53 and tensioning wheel group allowing
for tool extraction from the strap loop. It is noted that Fig.
5 shows the same position of the tensioning mechanism,
whereas the position of the welding mechanism differs.
[0037] In the situation of Fig. 6, the open position of
the strapping device 1 is shown. Opening the strapping
device 1, in particular, the gap between the outer circum-
ferential surface 52 of the tensioning wheel 5 and the
surfaces of the tensioning plates 251, 252 is achieved
by operating, i.e. lifting the lever 6 about the tilting axis
of the lever 6. In Fig. 6, the lever 6 is lifted such that the
pivot element 22 engages the tensioning wheel support
element 53 and applies a moment to the tensioning sup-
port element 53 for pivoting the tensioning wheel support
element 53 about the pivot axis 26 in the counter clock-
wise direction. Due to the specific relationship between
the pivot axis 26 and the rotational axis 51 of the tension-
ing wheel 5 as well as the position of the tensioning plates
251, 252, the outer circumferential surface 52 of the ten-
sioning wheel is spaced from the surfaces of the tension-
ing plates 251, 252. This situation can be maintained by
manually holding the lever 6 in the lifted position. Releas-
ing the lever 6 will lead to a tilting movement of the lever
6 to the position shown in Fig. 4, which in turn, leads to
a pivoting movement of the tensioning wheel support el-
ement 53 in the clockwise direction.
[0038] According to the basic concept of the present
invention, the tensioning wheel 5 is rotatably drivable

about the rotational axis 51 and pivotable about the pivot
axis 26, wherein the pivot axis 26 is parallel to and offset
from the rotational axes 51 of the tensioning wheel 5. As
a consequence, opening and closing of the gap between
the tensioning wheel 5 and the tensioning plates 251,
252 is possible by pivoting the tensioning wheel support
element 53 which can be achieved by operating the lever
6.
[0039] The main advantages of this arrangement will
become clearer based on a detailed explanation of fur-
ther elements of the strapping device 1 of the present
invention and the operation thereof.
[0040] In order to explain the basic operation for ten-
sioning the strap with the strapping device 1 according
to the present invention, reference is made to Fig. 6. As
explained above, Fig. 6 shows the strapping device 1 in
the opened condition. This opened condition is achieved
by lifting the lever 6 against the force the force of the
spring 61. By lifting the lever 6, the tensioning wheel sup-
port element 53 is pivoted in the counter clockwise direc-
tion about the pivot axis 26. In the present embodiment,
the pivot angle from the closed condition to the opened
condition of the strapping device 1 can be set to 30 de-
grees. However, this is not limiting and the pivot angle
can be appropriately set as long as the gap between the
tensioning wheel 5 and the tensioning plates 251, 251 is
large enough in order to insert layered portions of a strap
forming a loop.
[0041] In the situation shown in Fig. 6, layered portions
of the strap forming a loop are inserted into the gap be-
tween the tensioning wheel 5 and the tensioning plates
251, 252. For closing the gap between the tensioning
wheel 5 and the tensioning plates 251, 252, the lever 6
is released by the user having the effect that the spring
61 pulls the lever downwards in Fig. 6, achieving a con-
dition shown in Fig. 4. In this situation, the pivot element
22 cooperates with the tensioning wheel support element
53 in order to pivot the tensioning wheel support element
53 in the clockwise direction about the pivot axis 26. This
pivot movement of the tensioning wheel support element
53 is achieved by linking the spring to the lever 6 which
acts on the tensioning wheel support element 53 via pin
223 provided in the pivot element 22. The pivot element
22 provides a decoupling between the pivoting move-
ment of the tensioning wheel support element 53 and the
lever 6 as the pivot element 22 is coupled to the lever 6
and movably supported at the tensioning wheel support
element 53 within a specified range which is formed by
the slit in which the pin 223 is movable. The overlapped
portions of the strap forming a loop are sandwiched be-
tween the outer circumferential surface 52 of the tension-
ing wheel 5 and the surfaces of the tensioning plates 251,
252. The material of the strap used in such applications
is commonly plastics such as PET, PP or the like. The
frictional coefficient between the surfaces of the layered
straps which are in contact is usually very low. In contrast,
the outer circumferential surface 52 of the tensioning
wheel 5 as well as the surfaces of the tensioning plates
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251, 252 are provided with a property which leads to a
high frictional coefficient when in contact with the surfac-
es of the strap. Such a property can be achieved by pro-
viding a roughness in the surface or by forming the sur-
faces with a knurling or a serration.
[0042] In the condition shown in Fig. 4, the tensioning
wheel 5 is rotated about the rotational axis 51 in the coun-
ter clockwise direction. Due to the initial pressure created
by the spring 61 in cooperation with the pin 223 of the
pivot element 22, the portion of the strap on top of the
lower portion of the strap is moved or transported in the
longitudinal direction of the strap. Consequently, the
length of the loop is decreased by rotating the tensioning
wheel 5 in the counter clockwise direction. By decreasing
the length of the loop of the strap, the tension in the loop
increases. Due to the increase of the tension in the loop
of the strap, the force transmitted from the outer circum-
ferential surface 52 of the tensioning wheel 5 to the strap
increases. The tension in the loop increases when its
length approaches the packaged good perimeter and
speed and torque continuous monitoring makes the tool
able to detect this condition increasing motor power pro-
gressively to the requested torque.
[0043] The force which is transmitted from the tension-
ing wheel 5 to the strap creates a counterforce which is
born by the rotational axes 51 of the tensioning wheel 5.
As discussed above, this rotational axis 51 is supported
by the tensioning wheel support element 53 and produc-
es a moment in the tensioning wheel support member
53 in the clockwise direction about the pivot axis 26.
[0044] Due to the arrangement as discussed above,
the circumferential surface 52 of the tensioning wheel 5
is pressed against the strap disposed in the gap between
the tensioning wheel 5 and the tensioning plates 251,
252 without any further action by the user, in particular
without applying a force or operating the lever 6. In par-
ticular, the tensioning wheel 5 is pressed against the strap
in the gap between tensioning wheel 5 and the tensioning
plates 251, 252 with an increased force upon an increase
of the tension generated in the loop formed by the strap.
Due to the fact that the strap made generally of plastics
is decreased in thickness by applying a tension to the
strap, the gap between the tensioning wheel 5 and the
tensioning plates 251, 252 must be changed in view of
this changing thickness of the strap. With the arrange-
ment according to the present invention, this change is
performed automatically as the tensioning wheel 5 is
pulled towards the strap by the moment generated by
the counterforce produced by the force applied from the
tensioning wheel 5 to the strap.

Construction and basic operation of the welding mecha-
nism

[0045] The strapping tool 1 according to the present
invention includes the welding mechanism 7 which is ex-
plained below based on the drawing. As shown in Fig. 2,
the welding mechanism 7 is arranged in the body of the

strapping device 1 in the rear side of the tensioning wheel
5 with respect to the direction in which the tension is
applied to the strap by the tensioning wheel 5. The weld-
ing mechanism 7 includes a stationary welding shoe 17
and an oscillating welding shoe 8. The oscillating welding
shoe 8 is movable with respect to the stationary welding
shoe 17. In particular, the stationary welding shoe 17
comprises a structured surface which includes e. g. a
plurality of protruding sections in the surface. The oscil-
lating welding shoe 8 is provided with a similar structure
in the surface. The surfaces of the stationary welding
shoe 17 and the oscillating welding shoe 8 face each
other and can be moved with respect to each other in
order to provide a closable gap there between. When the
gap between the stationary welding shoe 17 and the os-
cillating welding shoe 8 is open, as shown in Fig. 2, while
the tensioning wheel 5 is lifted away from the tensioning
plates 251, 252, two portions of the strap forming the loop
can be inserted into the gap between the tensioning
wheel 5 and the tensioning plates 251, 252 as well as
into the gap between the stationary welding shoe 17 and
the oscillating welding shoe 8.
[0046] The situation, in which the portions of the strap
forming the loop can be inserted into the gap between
the tensioning wheel 5 and the tensioning plates 251,
252 as well as into the gap between the stationary weld-
ing shoe 17 and the oscillating welding shoe 8 is shown
in Fig. 6.
[0047] Details of the welding mechanism 7 are shown
in Figures 7-9. In Fig. 7 the gap between the stationary
wording shoe 17 and the oscillating welding shoe 8 is
shown in a closed condition. The relative movements be-
tween the oscillating welding shoe 8 and the stationary
welding shoe 17 is achieved by a toggle mechanism 15.
The toggle mechanism 15 includes a toggle lever 33,
which is pivotably mounted on a toggle axis 35. The tog-
gle lever 33 is connected on one side thereof to a pushing
member 40 via a pin 41 which provides a tiltable link
between the toggle lever 33 and the pushing member
40. The pushing member 40 is preloaded by a spring 43.
The other end of the toggle lever 33 is provided with a
release member 23 for releasing the toggle mechanism
15. The pushing member 40 transmits a force from the
toggle lever 33 to the oscillating welding shoe 8 via a pin
42. The pushing member 40 provides a pushing force
from the toggle lever 33 to the oscillating welding shoe
through said spring 43 in order to lock the toggle mech-
anism 15 and in order to apply a specified force to oscil-
lating welding shoe 8. The toggle mechanism 15 is re-
mained in the position shown in Fig. 7 due to the slight
offset arrangement of the pin 41 with respect to the toggle
axis 35.
[0048] The strapping device 1 further comprises linear
actuator 16 which is equipped with a movable actuator
rod 37. The actuator rod 37 presses against the end of
the toggle lever 33 which is linked to the pushing member
40 in the situation shown in Fig. 7.
[0049] The linear actuator 16 can be an electric actu-

11 12 



EP 2 711 301 A1

8

5

10

15

20

25

30

35

40

45

50

55

ator which moves the actuator rod 37 towards the position
shown in Fig. 7 when energized. However, other actua-
tors are possible as long as the linear actuation of the
actuator rod 37 is enabled. As alternative, a rotational
actuator can be used which operates the toggle mecha-
nism rotatably.
[0050] As shown in Fig. 9, the actuator rod 37 of the
linear actuator 16 is retracted and as the toggle lever 33
remains in the position as shown in Figure 9. However,
the toggle lever 33 is only maintained at the position
shown in Fig. 9 due to the specific arrangement of the
pin 41 and the toggle axes 35 in combination with the
force exerted by the spring 43 from the pin 41 to the
oscillating welding shoe 8.
[0051] When the release member 23 is operated for
rotating the toggle lever 33 in the counter clockwise di-
rection in Fig. 9, the pushing member 40 is tilted right-
wardly such that the toggle mechanism 15 is released
such that the oscillating welding shoe 8 is lifted upwards.
[0052] As shown in Fig. 7, the oscillating welding shoe
8 is pivotably connected to a welding shoe arm 32 which
is supported on an eccentric bearing 30. The eccentric
bearing 30 is supported on a one way bearing 29. The
one way bearing 29 is supported on a shaft 28 which is
explained below. The shaft 28 is rotatable in two direc-
tions, wherein the rotation of the shaft 28 is transmitted
to the eccentric bearing 30 only in one direction, whereas
no rotation is transmitted from the shaft to the eccentric
bearing 30 in the other direction. Due to the eccentric
arrangement of the eccentric bearing 30, an oscillating
movement is generated in the welding shoe arm 32 which
is transmitted to the oscillating welding shoe 8.
[0053] The welding shoe arm 32 is pivotably connected
to the oscillating welding shoe 8 via a pin 81. In the area
of the connection of the oscillating welding shoe 8 and
the welding shoe arm 32, a spring 82 is provided which
supports the oscillating welding shoe 8 to the body of the
strapping device 1 in an elastic manner.
[0054] As consequence of this arrangement, the gap
between the oscillating welding shoe 8 and the stationary
welding shoe 17 can be closed by actuating the actuator
16 by pushing one end of the toggle lever 33 by the ac-
tuator rod 37. That is, by actuating actuator 16, the situ-
ation of Fig. 8 is changed over to the situation of Fig. 7,
in which the gap between the oscillating welding shoe 8
and the stationary welding shoe 17 is closed and a spe-
cific pressure in this gap is generated by the spring 43
of the pushing member 40. The situation shown in Fig.
7 is a locked position as the toggle lever 33 is locked by
the actuator rod 37.
[0055] Due to the specific arrangement of the toggle
mechanism 15, as discussed above, the toggle mecha-
nism 15 is maintained in the position shown in Fig. 9.
This situation is called the unlocked situation as the tog-
gle mechanism 15 can be placed in the open condition
by slightly lifting the release member 23. By this action,
the open condition of the toggle mechanism 15 is
achieved as shown in Fig. 8. The linear actuator 16

moves forward and retracts immediately after leaving the
toggle mechanism locked mechanically in order to avoid
vibration transmission to the actuator during following
welding phase. The toggle mechanism is disengaged on-
ly mechanically by the lever 6 its pin 20.
[0056] The welding function of the welding mechanism
7 is achieved by rotating the shaft 28 in the direction in
which the one way bearing 29 transmits a rotation to the
eccentric bearing 30. Due to this eccentric arrangement
of the eccentric bearing 30, the welding shoe arm 32
performs an oscillating movement which is transmitted
to the oscillating welding shoe 8 while the stationary weld-
ing shoe 17 is not moved. When the portions of the strap
forming a loop are placed on top of each other in the gap
between the oscillating welding shoe 8 and the stationary
welding shoe 17 and the toggle mechanism 15 is oper-
ated in order to close the gap and exert a specific pres-
sure to the layered portions of the strap forming the loop,
the oscillating movement of the oscillating welding shoe
8 with respect the stationary welding shoe 17 produces
friction heat in the layered portions of the strap such that
parts of the material of the strap melt and form a connec-
tion after cooling down. The operational time of the os-
cillating mechanism is predetermined in order to make
sure that a sufficient amount of material of the portions
of the strap melts and merges such that after cooling
down the portions of the strap, a connection between the
portions of the strap is created which can only be opened
by cutting or applying a very high tension to the loop
formed by the strap.

Drive mechanism of the stropping device

[0057] According to the concept of the present inven-
tion, the tensioning mechanism and the welding mecha-
nism use the same drive source in the form of an electric
motor 9. The drive mechanism is shown in Fig. 3 in detail.
Fig. 3 shows the electric motor 9 having an output shaft
which carries a worm shaft 39 at the end. Between the
worm shaft 39 and the electric motor 9, a shaft portion
28 is provided. On the outer circumference of the shaft
portion 28, the eccentric bearing 30 is provided with the
one way bearing 29 being arranged there between. As
discussed above, the welding shoe arm 32 is provided
on the outer circumference of the eccentric bearing 30
in order to perform the oscillating movement when the
shaft portion 28 rotates in one direction which is defined
as oscillating direction. When the shaft portion 28 is ro-
tated in the other direction, no rotation is transmitted to
the eccentric bearing 30 such that welding shoe arm 32
is not oscillated.
[0058] The worm shaft 39 meshes with a worm gear
24 such that the rotation of the electric motor 9 is trans-
mitted to the worm gear 24 with a reduced transmission
ratio. The gear 24 is supported on a rotatable shaft via a
one way bearing 31. The one way bearing 31 is arranged
in order to transmit the rotation of the worm gear 24 to
the shaft only in one direction whereas no rotation is
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transmitted from the worm gear 24 to the shaft supporting
the one way bearing 31 in the other direction. That is,
one rotational direction of the electric motor 9 is defined
as oscillating direction for driving the welding mecha-
nism, whereas the other rotational direction of the electric
motor 9 is defined as tensioning direction for driving the
tensioning mechanism. The drive mechanism shown in
Fig. 3 is mounted in the device frame as shown in Fig.
2. The strapping device 1 without the drive mechanism
is shown in Fig. 15.
[0059] In summary, the drive mechanism shown in Fig.
3 transmits the rotation of the shaft portion 28 to the ec-
centric bearing 30 only when rotating in one direction,
whereas the rotation of the electric motor is transmitted
to the shaft supporting the worm gear 24 via the one way
bearing 31 is only transmitted when rotating in the other
direction. The electric motor can be preferably a DC
brushless motor which can be operated by supplying DC
wherein the rotational direction of the electric motor 9
can be reversed by reversing the polarity of the current
supply to the motor. The relation between the drive mech-
anism for the welding mechanism 7 and the tensioning
mechanism is explained based on Figures 10-12. As
shown in Fig. 10, the toggle mechanism 15 is shown in
the closed condition. In Fig. 11, the toggle mechanism
15 is shown in the opened condition. As can be derived
from the drawings, the shaft portion 28 protrudes from
the group including the oscillating mechanism for driving
the welding mechanism. This shaft portion 28 is provided
for driving the worm 39 shown in Fig. 3. It follows, that
the strapping device 1 according to the present invention
only requires a single electric motor 9 for driving both the
welding mechanism and the tensioning mechanism
wherein the selection of the drive is made by selecting
the rotational direction of the electric motor 9 such that
the drive is selectively applied to the welding mechanism
or to the tensioning mechanism.
[0060] Fig. 12 shows the group including the oscillating
mechanism with lever 6. As discussed above, the lever
6 is provided for changing the pivotal position of the ten-
sioning wheel support member 53 as shown and dis-
cussed based on Figures 4-6. The additional function of
the lever 6 is the manual actuating operation of the toggle
mechanism 15 by a releasing protrusion 20 shown in Fig.
12. That is by pulling the lever 6, the releasing protrusion
20 engages with the release member 23 of the toggle
mechanism 15 in order to rotate the toggle lever 33 in
the counter clockwise direction in Fig. 7. Based on this
operation, the toggle mechanism 15 is released such that
the gap between the oscillating welding shoe 8 and the
stationary welding shoe 17 is opened.

Overall operation of the stropping device

[0061] In the following, the overall operation of the
strapping device is explained.
[0062] In the situation shown in Fig. 6, the tensioning
wheel 5 is spaced from the tensioning plates 251, 252

and the gap between the oscillating welding shoe 8 and
the stationary welding shoe 17 is open. In this situation,
two layered portions of the strap forming the loop can be
inserted into these gaps. In this situation, lever 6 is pulled
upwards against the force of the spring 61. Based on the
action of the release protrusion 20 and the release mem-
ber 23 of the toggle mechanism 15, the toggle mecha-
nism can be released when the linear actuator 16 is deen-
ergized. This mechanism is designed to be operated in
any instant, as tool emergency stop; when lever 6 is lifted
the micro switch 225 is pressed stopping motor and ratch-
et protrusion 224 becomes disengaged allowing tension-
ing wheel to rotate freely clockwise releasing strap ten-
sion if not welded.
[0063] When the portions of the strap forming the loop
are inserted in said gaps, the lever 6 can be released,
which is automatically moved downwards by the action
of the spring 61. At the same time, the pivot element 22
shown in Fig. 6 is moved downwards to a position shown
in Fig. 5. The ratchet protrusion 224 of the pivot element
22 engages with the ratchet wheel 21 which is rotated
together with the drive train with the tensioning wheel 5.
The ratchet protrusion 224 is pivotable around pin 222
and elastically maintained in position by a torsion spring.
[0064] When the lever 6 is released, the micro switch
225 is actuated in order to drive the electric motor 9 in
the direction for transmitting the drive to the tensioning
wheel 5, that is, in the tensioning direction. Upon releas-
ing the lever 6, the tensioning wheel support element 53
is tilted in the clockwise direction about the pivot axes 26
such that the outer circumferential surface of the tension-
ing wheel 5 is moved towards the portions of the strap
forming a loop which is pressed between the tensioning
wheel 5 and the tensioning plates 251, 252. At the same
time, the tensioning wheel 5 is rotated in the counter
clockwise direction in Fig. 5 such that the portion of the
strap which is in contact with the outer circumference of
the tensioning wheel 5 is moved in the longitudinal direc-
tion of the strap such that a tension is applied to the loop.
In this situation, the toggle mechanism 15 of the welding
mechanism remains in the opened condition.
[0065] The control mechanism obtains information on
the tension applied to the loop which is in the present
embodiment based on the current supplied to the electric
motor while the tensioning wheel 5 is driven. When the
current exceeds a predetermine value, it is determined
that the tension has reached the predetermined value as
well. In the process of applying the tension to the loop,
the pressure of the tensioning wheel 5 to the layered
strap, and, in turn, to the tensioning plates 251, 252 is
increased due to the counterforce applied to the tension-
ing wheel support element 53 as discussed above. That
is, a decrease in thickness of the strap is automatically
adjusted by pivoting the tensioning wheel support ele-
ment 53 due to the increased counter force applied from
the tensioning wheel 5 to the tensioning wheel support
element 53.
[0066] When the predetermined tension is determined
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by the control unit of the strapping device 1, the rotation
of the electric motor 9 is stopped and reversed subse-
quently or immediately reversed to the opposite rotational
direction such that no rotation is transmitted to the ten-
sioning wheel but to the welding mechanism as dis-
cussed above. At the same time, the linear actuator 16
is energized in order to lock the toggle mechanism 15 in
order to achieve the position shown in Fig. 5. In this sit-
uation, the toggle mechanism provides a pressing force
to the portions of the strap forming the loop which is sand-
wiched between the oscillating welding shoe 8 and the
stationary welding shoe 17.
[0067] Based on the reverse of the rotational direction
of the electric motor (9) to the oscillating direction, the
eccentric bearing 30 is rotated and the welding shoe arm
32 performs an oscillating movement which is transmitted
to the oscillating welding shoe 8.
[0068] Friction heat is generated in the layered portions
of the strap forming the loop such that the connection by
melting the material of the strap can be performed. After
a predetermined time, the electric motor 9 is stopped
such that the oscillating movement of the oscillating weld-
ing shoe 8 is terminated. When this situation has been
reached, the lever 6 can be lifted from the position shown
in Fig. 5 to the position shown in Fig. 6. It is noted that
the lever 6 can be lifted in any instant interrupting tool
working cycle and is not necessary the drive or any part
of mechanical transmission is in a specific position. By
lifting lever 6, the toggle mechanism 15 is released in
order to open the gap between the oscillating welding
shoe 8 and the stationary welding shoe 17. The portions
present in the gap between the oscillating welding shoe
8 and the stationary welding shoe 17 are connected after
cooling down the material. Remaining sections of the
strap which are not part of the loop can be cut by a cutting
means which is not shown in the drawings.
[0069] After this process, the loop which is formed by
the connected and tensioned strap can be released from
the strapping device 1 and the operation is finished.
[0070] The control of the strapping device 1 is per-
formed by a control unit (not shown) which is provided
for controlling the operation of the electric motor 9, the
actuation of the linear actuator 16 taking into account the
position of the lever 6 and further information such as the
current supplied to the electric motor 9. Operating modes
can be set by a switch button 103, which is shown in Fig.
1. The operating modes provide selective functions of
the operating switch 102. In the first mode by operating
the operating switch 102, without further action being re-
quired by an operator, the tensioning mechanism and
the welding mechanism are started up consecutively and
automatically. To set the second mode, the switch button
103 is switched over to a second switching mode. In the
second possible operating mode, by operating the oper-
ating switch 102, only the tensioning mechanism is start-
ed up. To separately start the friction mechanism, anoth-
er operating switch 101 is to be actuated after the device
stops after completing the tensioning procedure.

[0071] The third mode is a type of semi-automatic op-
eration in which the operating switch 102 must be
pressed until the tensioning force which can be preset in
stages is achieved in the strap. In this mode it is possible
to interrupt the tensioning process by releasing the op-
erating switch 102 for example in order to position edge
protectors on the goods to be strapped under the wrap-
ping strap. By pressing the operating switch 102, the ten-
sioning procedure can then be continued.
[0072] The above described procedures of tensioning
and welding can be jointly initiated in one switching status
of the operating switch 102 and can be mechanically in-
terrupted and disengaged in any position and time by
means of the lever 6.
[0073] The strap tension to be applied to the strap can
be set on the strapping device by means of a pushed
button in a predetermined number of stages. The strap-
ping device 1 comprises a display 105 which displays
the selected strap tension besides others. Moreover, an
indicator 104 is provided for indicating the status of the
strapping device 1.
[0074] When the predetermined current supplied to the
motor is detected by the control unit, the motor is stopped
or the rotational direction thereof is reversed in order to
stop the transmission of rotation to the tensioning wheel
5. The protrusion of the pivot element 22 is in engage-
ment with the ratchet wheel 21 shown in Fig. 4. A gear
train for transmitting the rotation from the worm gear 24
shown in Fig. 3 to the tensioning wheel 5 is provided on
the backside of the tensioning wheel support member
53. The gear train is not essential for the invention and
it is only required that the tensioning wheel support mem-
ber 53 is pivotable about the pivot axes 26 while the ro-
tation can be transmitted from the worm wheel 24 to the
tensioning wheel 5. As consequence, it is preferable to
provide at least one gear which is rotatable about the
pivot axes 26. Such a gear is shown in Fig. 13 on the
backside of the tensioning wheel support member 53 and
is indicated witch reference sign 27. When the tensioning
wheel 5 applies a tension to the strap, the rotational di-
rection is the counterclockwise direction in Fig. 14. The
ratchet wheel 21 which is in engagement with the gear
train on the backside of the tensioning wheel support
member 53 rotates in the clockwise direction such that
the tension applied to the strap by the tensioning wheel
5 is maintained by stopping the reverse direction of the
wretched wheel 21 by engaging with the ratchet protru-
sion 224 of the pivot member 22, as shown in Fig. 4.
[0075] The tensioning plates 251, 252 of the tensioning
element 25 are shown as two elements having a flat sur-
face. In a modification, it is possible to form the tensioning
element as single element, wherein it is further preferable
to provide the tensioning element with a surface which
faces towards the outer circumferential surface of the
tensioning wheel 5 which is concavely curved with a sim-
ilar curvature as the tensioning wheel such that the di-
mension of the gap between the tensioning wheel 5 and
the tensioning element is substantially constant. Howev-
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er, in a further modification, it is possible to arrange a
single tensioning element which is flat, as long as the
dimension of the gap between the tensioning wheel and
the tensioning element is changeable by pivoting the ten-
sioning wheel support member about the pivot axes 26.
[0076] The tensioning plates 251, 252 are shown as
flat plates. However, it is possible to provide the plates
with a curvature which basically is adapted to the curva-
ture of the tensioning wheel 5 taking into account the
thickness of the strap to be positioned in the gap.
[0077] The solution according to the invention exhibits
advantages to a particular extent in the case of small
packaged goods approximately 750 mm edge length or
less) as well as round packaged goods (diameter ap-
prox.. 500-1000 mm) in connection with high tensile forc-
es. In these conditions the then comparatively small strap
loop had resulted in shock-like stressing of the lower strap
layer, i.e. the strap end, through which the lower strap
layer is pulled against the tensioning plate. Due to very
different conditions over the entire length of the tension-
ing plate, securing holding of the strap end in the strap-
ping device could not guarantee in previous solutions.
The movable tensioning wheel exhibits decisive advan-
tages here, which are essentially seen in the fact that
even at shock like tensile stresses in connection with high
tensile forces, the straps can be held by the toothed plate
and tensioning wheel surface which are optimally ar-
ranged because of the mobility of the pressing tensioning
wheel.
[0078] The sensor-less brushless direct current motor
9, shown purely schematically in FIG. 3, is designed with
a rotor with permanent magnets. The central electronic
control determines during rotation the current position of
the rotor and provides electronic commutation in the sta-
tor. The phases (phase 1, phase 2, phase 3) can thus be
controlled depending on the position of the shaft portion
28 in order to bring about a rotational movement of the
rotor in a particular rotational direction with a predeter-
minable variable rotational speed and torque. In this
present case a "1st quadrant motor drive intensifier" is
used, which provides the motor with the voltage as well
as peak and continuous current and regulates these. The
current flow for coil windings of the stator, which are not
shown in more detail, is controlled via a bridge circuit
(MOSFET transistors), i.e. commutated. A temperature
sensor which is not shown in more detail is also provided
on the motor. In this way the rotational direction, rotational
speed, current limitation and motor temperature can be
monitored and controlled. The commutator is designed
as an integrated section of main device electronic control
and managed by a microprocessor separately from the
motor.
[0079] The power supply is provided by the lithium-ion
storage battery 10. Such storage batteries are based on
several independent lithium ion cells in each of which
essentially separate chemical processes take place to
generate a potential difference between the two poles of
each cell. In the example of embodiment the lithium ion

storage battery is manufactured by Sony Energy Devices
Corporation, 1-1 Shimosugishita, Takakura, Hiwada-
machi, Koriyama-shi, Fukushima, 963-0531 Japan. The
battery in the example of embodiment has 2 parallel
strings of 5 cells in series and has a capacity of 3.0 Am-
pere per hour. Graphite is used as the active material,
anode of the lithium ion storage battery. The cathode
often is lithium metal oxides, more particularly in the form
of layered structures. Anhydrous salts, such as lithium
hexafluorophospate or polymers are usually used as the
electrolyte. The voltage emitted by a conventional lithium
ion storage battery is usually 3,6 Volts. The energy den-
sity of such storage batteries is around 100 Wh/Kg-120
Wh/Kg.
[0080] The invention is not restricted to any dimensions
of the strap or the packages to be treated by the strapping
device of the invention. Further, materials of elements
can be adapted if required.

List of reference numbers:

[0081]

1 Strapping device
2 Casing
3 Handle
4 Base plate
5 Tensioning wheel
51 Rotational axis
52 Circumferential surface
53 Tensioning wheel support element
6 Operating lever
7 Welding mechanism
8 Oscillating welding shoe
9 Motor
10 Battery
15 Toggle mechanism
16 Linear actuator
17 Stationary welding shoe
20 Releasing protrusion
21 Ratchet wheel
22 Pivot element
221 Pin
222 Pin
223 Pin
224 Ratchet protrusion
225 Micro switch
23 Release member
24 Worm gear
25 Tensioning element
251 Tensioning plates
252 Tensioning plates
27 Gear
29 One way bearing
30 Eccentric bearing
31 One way bearing
32 Welding shoe arm
33 Toggle lever
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35 Toggle axis
37 Actuator rod
39 Worm shaft
40 Pushing member
41 Pin
42 Pin
43 Spring
61 Spring
81 Pin
82 Spring
101 Operating switch
102 Operating switch
103 Switch button
104 Indicator
105 Display

Claims

1. Mobile strapping device for strapping goods with a
strap, comprising a tensioning means (5, 25) for ap-
plying a tension to a loop of said strap, a connecting
means (8, 17, 18, 19) for providing a connection in
said strap for forming a closed loop of said strap, a
chargeable energy storage means (10) and a drive
means (9) for driving said tensioning means (5, 25)
and said connecting means (7) by energy supplied
by said chargeable energy storage means (10), said
tensioning means (5, 25) comprising a tensioning
wheel (5) having an outer circumferential surface
and being rotatably drivable about its rotational axis
by said drive means (9) and a tensioning element
(25) having a surface which faces the outer circum-
ferential surface of said tensioning wheel (5), where-
in said tensioning wheel (5) is pivotable about a pivot
axis (26) which is parallel to and offset from said
rotational axis of said tensioning wheel (5).

2. Mobile strapping device according to claim 1, where-
in a distance between said outer circumferential sur-
face of said tensioning wheel (5) and said surface of
said tensioning element (25) is variable by pivoting
said tensioning wheel (5).

3. Mobile strapping device according to one of claims
1 and 2, wherein said outer circumferential surface
of said tensioning wheel (5) is pulled to said strap
upon applying tension to said loop formed by said
strap.

4. Mobile strapping device according to one of the pre-
ceding claims, wherein a distance between said out-
er circumferential surface of said tensioning wheel
(5) and said surface of said tensioning element (25)
is decreased by pivoting said tensioning wheel (5)
in a first rotational direction, wherein said tensioning
wheel (5) is rotated in a second rotational direction
upon applying tension to said loop of said strap, said

second rotational direction being opposite to the first
rotational direction.

5. Mobile strapping device according to one of the pre-
ceding claims, wherein a distance between said out-
er circumferential surface of said tensioning wheel
(5) and said surface of said tensioning element (25)
is decreased by pivoting said tensioning wheel (5)
in a first rotational direction, said strapping device
comprising a support element which rotatably and
pivotably supports said tensioning wheel (5), where-
in a moment is applied in the first rotational direction
to said support element upon applying tension to said
loop of said strap and rotatably driving said tension-
ing wheel (5) in a second rotational direction, said
second rotational direction being opposite to the first
rotational direction.

6. Mobile strapping device according to one of the pre-
ceding claims, wherein upon applying tension to said
loop of said strap, a pressing force between said
outer circumferential surface of said tensioning
wheel (5) and said surface of said tensioning element
(25) is generated based on said moment in said first
rotational direction.

7. Mobile strapping device according to one of the pre-
ceding claims, wherein positional relationship be-
tween said pivot axis (26) and said surface of said
tensioning element (25) is fixed.

8. Mobile strapping device according to one of the pre-
ceding claims, wherein said tensioning means (5,
25) is arranged for sandwiching and pressing two
sections of said strap between said outer circumfer-
ential surface of said tensioning wheel (5) and said
surface of said tensioning element (25).

9. Mobile strapping device according to one of the pre-
ceding claims, wherein upon rotatably driving said
tensioning wheel (5) one of said sections contacting
said outer circumferential surface of said tensioning
wheel (5) is moved longitudinally with respect to the
other of said sections of said strap contacting said
surface of said tensioning element (25).

10. Mobile strapping device according to one of the pre-
ceding claims, further comprising a pivoting mecha-
nism having an operating member (6), wherein upon
operating said operating member (6), said tension-
ing wheel (5) is pivotable for moving said outer cir-
cumferential surface of said tensioning wheel (5) to-
wards said surface of said tensioning member (25).

11. Mobile strapping device according to claim 10,
wherein said operating member (6) is manually op-
eratable.
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12. Mobile strapping device according to one of the pre-
ceding claims, further comprising a control unit ob-
taining information regarding a tension applied to
said strap upon rotating said tensioning wheel (5),
wherein said control unit is arranged for stopping the
rotational drive of said tensioning wheel (5) when
said information regarding said tension applied to
said strap indicates at least a predetermined tension
of said strap.

13. Mobile strapping device according to one of the pre-
ceding claims, wherein said drive means (9) includes
an electric motor and wherein said information re-
garding said tension applied to said strap includes
an electric current supplied to said electric motor.

14. Mobile strapping device according to one of the pre-
ceding claims, wherein said drive means (9) includes
a DC electric motor being drivable in two rotational
directions.

15. Mobile strapping device according to one of the pre-
ceding claims, further comprising a drive transmis-
sion mechanism transmitting a drive torque of said
drive means selectively to said tensioning wheel (5)
and to said connecting means (7) depending on a
rotational direction of said drive means (9).

16. Mobile strapping device according to one of the pre-
ceding claims, wherein said connecting means (7)
includes a pressing mechanism pressing two sand-
wiched portions of said strap by two pressing mem-
bers (8, 17), and an oscillating welding mechanism
(18, 19) providing a relative oscillating movement of
said pressing members (8, 17) generating friction
heat in said two sandwiched portions of said strap
fro friction welding said two portions of said strap.

17. Mobile strapping device according to one of the pre-
ceding claims, wherein said outer circumferential
surface of said tensioning wheel (5) and/or said sur-
face of said tensioning member (25) is provided with
friction increasing means adapted to apply a friction
to said strap.
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