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(57) Abrégée/Abstract:
The invention relates to a drive unit for a strapping device for strapping an item to be packed with a plastic tape which is laid arounad

it, having a motorized tensioning device and a motorized welding device for the plastic tape, wherein the tensioning and the welding
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(57) Abrege(suite)/Abstract(continued):

device can be driven by the same electric motor (1) which can be brought alternatively into an operative connection with said
devices with freewheels (4, 5) being connected In between. The problem has occurred In drive units of this type that they are
relatively complicated to assemble and have problematic operational reliability under certain boundary conditions. In order to
bypass said problems, It Is proposed to provide the electric motor (1) with at least one shell extension (22) which protrudes beyond
it at one axial end, with the result that the drive elements which have up to now been mounted separately in the housing of a
strapping device can be supported directly on the electric motor which then acts as a drive unit.
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(57) Abstract: The mvention relates to a drive unit for a strapping device for strapping an item to be packed with a plastic tape
which 1s laid around 1t, having a motorized tensioning device and a motorized welding device for the plastic tape, wherein the
tensioning and the welding device can be driven by the same electric motor (1) which can be brought alternatively mnto an operative
connection with said devices with freewheels (4, 5) being connected 1in between. The problem has occurred in drive units of this type
that they are relatively complicated to assemble and have problematic operational reliability under certain boundary conditions. In
order to bypass said problems, it 1s proposed to provide the electric motor (1) with at least one shell extension (22) which protrudes

beyond it at one axial end, with the result that the d

rive elements which have up to now been mounted separately in the housing of a

strapping device can be supported directly on the electric motor which then acts as a drive unit.

(57) Zusammenfassung:

[Fortsetzung auf der nachsten Seite/



CA 02957230 2017-02-02

WO 2016/023616 A1 IO A00 00 VK0 0K A0

Die Ertindung betritft eine Antriebsemheit fiir ein Umreifungsgerat zum Umreifen eines Packstiicks mit einem darum gelegten
Kunststoftband, mit emer motorisch angetriebenen Spannvorrichtung und emer motorisch angetriebenen Schweillvorrichtung fiir
das Kunststottband, wobel die Spann- und die Schweillvorrichtung von demselben Elektromotor (1) antreibbar sind, der unter
Zwischenschaltung von Freilauten (4, 5) alternativ mit diesen in Wirkverbindung bringbar 1st. Be1 derartigen Antriebseimheiten ist
das Problem autfgetreten, dass sie relativ kompliziert zu montieren sind und unter gewissen Randbedingungen eine problematische
Betriebssicherheit haben. Um diese Probleme zu umgehen wird vorgeschlagen, den Elektromotor (1) mit wenigstens einer thn an
eimem Axialende iiberragenden Mantelverlangerungen (22) zu versehen, so dass die bisher separat im Gehduse eines
Umreifungsgeriates gelagerten Antriebselemente unmittelbar an dem dann als Antriebsemnheit fungierenden Elektromotor
abgestiitzt werden konnen.
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Drive unit for a strappiling device

The invention relates to a drive unit for a strapping

device for strapping a package with a plastic tape

positioned around the same, having a motor-driven

tensioning device and a motor-driven welding device for
the plastic tape, wherein the tensioning and welding

devices can be driven by the same electric motor,

which, with the 1nterposition of freewheels, can
alternately be brought 1into operative connection with

salid tensioning and welding devices.

A drive unit of this type 1s known and 1s used by the

applicant in corresponding strapplng devices.

=

The aforementioned plastic tape 1s first of all

positioned in a loop around a package, wherein a first,

free end forms a lower tape 1n the region of a welding

F

device. The other end of the plastic-tape 1loop 1s

guided in the form of an upper tape, together with the
lower tape, through the welding device and then runs to

the tensioning device. The tensioning device then

contains a friction wheel, or similar element, which 1is

driven by the electric motor. Said friction wheel,
driven by the electric motor, grips the upper tape and

thus pulls the loop tight around the package.

Once the plastic tape has then been wound tightly
around the package, the upper and the lower tapes are

pressed together 1in this state at the connecting

location where they run through the welding device. At

this location, a vibration plate, forming part of the
welding device, 1s then lowered onto the clamped-

together tapes and made to vibrate. The vibration here

is generated preferably 1n turn by the aforementioned

electric motor and, 1n particular, via a gear
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transmission. This vibration gives rise to relative

movement between the upper tape and lower tape which,

on account of the resulting friction, leads to the

thermoweldable plastic tape melting locally. Following

completion of the vibration movements and a short
cooling period, the upper tape and lower tape are then

in a state in which they are welded together at the

connecting location.

During the vibration and/or the welding operation, the
upper tape 1is usually cut off alongside the connecting

location. Finally, the strapping device can then be

removed from the package, which has the plastic tape

wound around 1t.

As explained above, the strapping devices are now
designed such that they have Jjust one electric motor,
although there are a plurality of motor-drivable
subassemblies 1in the strapping device. This electric
motor can have 1its drive direction reversed and 1s

alternately brought into operative connection with the

tensioning device or the welding device via freewheels
which release in opposite directions. Thilis ensures that
either the tensioning device or the welding device 1S

driven, but not both at once.

The aforementioned electric motor 1is designed, 1n

particular, such that it has a motor shaft projecting

out at 1its two (axial) ends, wherein said motor shaft

has each of its ends, which project out of the electric

motor, connected to one of the freewheels, which

release in the opposite directions. This ensures, 1n

principle, that the motor shaft only needs to transmit

torsional moments over short distances and 1t can

therefore be of relatively small dimensioning.

Such relatively small dimensioning, however, results 1n

P

a higher risk of rupturing.
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In the case of the strapping devices which have been

R—

known up until now, the electric motor - 1n particular

a standard component and therefore a bought-in part -

P
_—

is mounted in unit form directly 1n the housing of a

strapping device. Its shaft ends then fit 1nto the

aforementioned freewheels, on which, in turn,

r—

gearwheels, be these 1n the form of bevel gears or of

spur gears, are seated. Said gearwheels have a shank or
collar which is formed on 1n one piece and on which in
each case at least one rolling-contact bearing 1s
seated. Forces which act on the gearwheels, and act

p—

radially 1in relation to the axis of the motor, are

thereby dissipated via said rolling-contact bearings.

| —

"orementioned rolling-contact bearings, as

The a
presented, for example, in WO 2009/129633, are mounted

in the housing of the strapping device, but this can

give rise to double fits, which can result from the

mounting both of the electric motor and of the rolling-

contact bearings on the housing. In order to avoid

these double fits and the resulting stressing, i1t has

been proposed that 1n particular the rolling-contact
bearings should be mounted 1n rubber, this also

resulting 1in vibrations beilng damped. For this mounting

in rubber, use 1s usually made of O rings, which are

positioned on the rolling-contact bearings and are

P

avallable 1n the form of standard parts.

It has now been found, however, that, 1n the case of

the strapping devices which have been known up until
now, the electric motor used resulted 1n damage to the

shaft ends of the electric motor or to the rolling-

contact bearings with which the motor shaft i1is mounted

1n the motor housing.

It 1is assumed that this damage 1s the result of tilting

moments and accompanying pltching movements which occur
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in the electric motor when the latter starts up, brakes

Or 1S reversed.

The object of the present invention, therefore, is to
improve a drive unit like that described above to the

extent where damage of the type described can be

avoilided.

This object 1s achieved according to the invention in
that the electric motor 1s provided with casing

extensions, which project beyond it at its axial ends.

The 1nvention has the advantage that the projecting

casing extensions make 1t possible for the mounting of

the abovementioned gearwheels with the rolling-contact

bearings seated thereon and the surrounding rubber

bearings (that 1s to say, for example, O rings) to be
separated from the housing of the strapping device and,
instead, to be provided directly on the electric motor.
This makes 1t possible to avoid relative movements

between the electric motor and the rolling-contact

bearings, on account of the latter being mounted

separately on the housing of the strapping device.

The 1invention here also has the advantage that i1t 1is
also easler to assemble the strapping device as 1t 1is
being produced: whereas, up until now, a plurality of
subassemblies had to be put together and inserted 1into
the housing in order to achieve a drive unit, it i1s now
the case that just a compact unit 1s 1nserted into the

-

housing of the strapping device during assembly, and

therefore fewer, and more straightforward, assembly

steps are possible.

In order to provide for sufficient support of radially

acting forces, 1t 1s proposed that the casing extension

should extend axially on the electric motor provided at

least 1n part over the freewheels, which are seated at
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the shaft ends of the electric motor. This means that

short and direct force characteristics are possible,

and the deslred supporting function 1s therefore

reliably ensured.

In the case of a preferred embodiment of the invention,
the casing extension 1s provided on one side with an

axial fixing means, 1n particular an encircling outer

groove. Thilis axial fixing means allows the drive unit,

which 1s made up of the electric motor and mounting

retailned therewith by  the casing extension and

therefore forms a compact subassembly, to be mounted
preclsely 1n the housing of the strapping device.

Instead of a groove, which has production-related

advantages, 1t 1s also possible to provide an annular

flange or the like.

It 1s preclsely when sald axial fixing means is 1in the

gr—

vicinity of that end of the electric motor which is

provided with a bevel gear that said bevel gear can be

positioned 1n as play—-free and precise a manner as
possible, and therefore the assocliated bevel-gear
transmission operates with gearwheels positioned as

preclsely as possible 1n relation to one another.

In order to keep the production outlay to a low level

here, 1t 1s proposed that the casing extension, which

is provided with the axial fixing means, should be

produced 1n the form of a separate component and then

fitted on the casing of the electric motor. The casing

of the electric motor 1tself can then be produced with

a lesser amount of precision and therefore more cost-

effectively.

In the case o0of a particularly preferred embodiment

here, the casing extension 1s formed in one piece with

P

the cover of the motor, as a result of which 1t is
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possible to reduce the number of components which have

to be produced for the drive unit.

In the case of a further-preferred embodiment 1t 1s
F 4

also possible for at least one rotation-prevention
means to be 1ncorporated in one piece in the casing

extension. Hitherto conventional torque supports, which

had to be fitted separately on the electric motor and

possibly then required fastening in the housing of the

strapping device, can therefore be dispensed with.

It should also be mentioned that designs which, at

first glance, appear to be comparable but which, in

g~
oy

contrast to the 1invention, make use of a pneumatic

motor rather than an electric motor are known.

While electric motors are produced in large numbers,

"1nished

| WY

and are therefore available in the form of a
unit comprising a rotor, stator and a surrounding
casing with covers, pneumatic motors are produced in a

product-specific manner and, unlike electric motors,

| _—

cannot be 1nserted for example into a divided housing;

rather, they have to be 1nserted 1into Jjoint-free
accommodating bores 1integrated 1in a strapping device.

The production tolerances which are inevitable here

have to be compensated for by the pneumatic motor being

braced axially for example via cup springs or the like,
so that the sealing which 1s necessary for pneumatic

motors 1s  ensured. — Taking these aspects into

consideration, pneumatic motors and electric motors are

not comparable for the present design according to the

invention.

P

Further advantages and features of the invention can be

gathered from the following description of an exemplary

embodiment. In the figures:
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| W

figure 1 shows an exploded 1illustration of a drive
unit wlth a casing extension projecting
beyond the electric motor at the axial ends
of the latter;

figure 2 shows an exploded illustration of the housing

part of a strapping device with a drive unit

according to figure 1;

figure 3 shows the sectional view through a strapping

device with drive unit installed; and

figure 4 shows a drive unit with housing parts of a

strapping device according to the prior art.

Figure 4 shows an exploded i1illustration of a prior-art

drive unit for a strapping device together with parts

of the housing for such a strapping device.

The figure shows an electric motor 1, which is driven

electrically via a (storage) battery (not illustrated),

wherein the motor shaft, which 1s connected to the

F

rotor of the electric motor, has 1ts two ends 2, 3

P

projecting out at opposite ends of the electric motor

1. Seated at said shaft ends are freewheels 4, 5, which

transmit a rotary movement of the shaft ends in

opposlite directions.

These freewheels have, on the one hand, a bevel gear 6
and, on the other hand, a spur gear 7 positioned on

them.

The bevel gear 6 has a shank 8, on which two rolling-
contact bearings 9 are seated. In the same way, the

spur gear / has a collar 10, on which a rolling-contact

bearing 11 1s seated.
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Rubber buffers 1n the form of O rings 12 and 13 are

pushed onto the aforementioned rolling-contact bearings

9 and 11, respectively.

Also evident 1n figure 4 1s a torque support 14, which

1s screwed firmly on the electric motor 1, via screws

—
h

15, by means of a flange disk 1o0.

The assembled drive unit 1s 1inserted into matching
holders on housing parts 17, 18, wherein the bevel gear
6 then meshes with a mating gear 19, which is seated on

a shaft 20, which 1s accommodated in the housing part

18 by rolling-contact bearings 21.

.
o

To give a better overview, with the exception of an

F

actuating lever 28, the rest of the add-on parts have

not been i1llustrated.

In the case of the strapping device, once assembled,

the tensioning device (not 1llustrated specifically

here) 1s opened, by actuation of the lever 28, in order
for the tape to be placed 1in position and, once the
tape has Dbeen placed appropriately in position, a

pushbutton (not 1llustrated) 1is used to drive the

electric motor 1 1n a first direction of rotation,

wherein the electric motor drives the bevel gear 6 via

the freewheel 4 and therefore tensions the plastic tape

which 1s to be welded.

When the tape 1s tensioned, the electric motor 1 1is
reversed and rotates in the opposite direction, wherein

the freewheel 4 causes the gear 6 to remain in position

and the freewheel 5 then drives the spur gear 7, by

means of which a welding device, as described above, is

driven to oscillate or vibrate.
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P

During rotating operation of the electric motor 1, the

torque of the latter 1s supported in relation to the

housing part 18 via the torque support 14.

The abovedescribed reversal of the electric motor 1
gives rise to tilting moments which, on account of the

elasticity with which the rolling-contact bearings 9

and 11 are supported 1n relation to the housing parts
17 and 18 via the rubber buffers or O rings 12 and 13,

respectively, result 1in relative movements which can

then ultimately lead to the shaft ends 2 or 3 being
damaged.

In order to overcome this problem, a drive unit 1is

developed as 1llustrated in figure 1. In this figure,

li1ke parts are provided with like reference signs.

It 1s also the case with the electric motor 1

11llustrated 1in figure 1 that the shaft ends 2, 3 of the

electric motor have seated on them a respective

freewheel 4, 5, on which are respectively seated a
bevel gear © and a spur gear 7. These, as described
above, are provided 1n the same way with a shank 8 or a

collar 10, on which rolling-contact bearings 9, 11 are

seated.

P

Once again, rubber buffers in the form of O rings 12,

13 are seated on the rolling-contact bearings. In the

example 1llustrated here, these O rings, however, are

inserted into the interior of casing extensions 22, by

way of which the electric motor 1 has 1its <casing

extended at 1ts axial ends.

Therefore, vibrations transmitted for example by the

bevel gear o6 are supported in relation to the electric

motor or the casing extension 22 thereof, which
projects beyond the electric motor at its one axial

end, via the ball bearings 9 and the O rings, and
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- 10 -

therefore the relative movement between the electric

motor 1 and the support 1s minimized and thus cannot

result 1n the shaft end 2 being subjected to loading.

The drive unit 1llustrated in figure 1 is then inserted
in the assembled state, as can be seen in figure 2,
into appropriate housing parts 17, 18, wherein the

electric motor 1s activated 1in the same way as already

described above for the assembled strapping device.

Filgure 3 1llustrates a corresponding drive unit in the

installed state. It 1is possible to see the electric

motor 1 with 1ts shaft ends 2, 3, on which are seated

the freewheels 4, 5, which then bear the bevel gear 6

and the spur gear 7, respectively. The shank 8 of the

bevel gear 6 then has the rolling-contact bearing 9

seated on 1t, said bearing beilng supported in relation
to the casing extension 22 via the O rings, wherein

just one rolling-contact bearing 9 is provided in the

example 1llustrated here, rather than two, as is the

case 1n figures 1 and 2. Two O rings 12 are then

positioned on said rolling-contact bearing, it being

possible to compensate for a double fit wvia said

O rings 12.

In the example 1llustrated here, an encircling groove

23 can be seen on the casing extension 22, said groove

functioning as an axial fixing means and, for this

purpose, corresponding with an annular holder 24

provided on the housing part 18. The annular holder 24,

as seen 1n the axial direction of the electric motor 1,

1s relatively tight up against the mating gear 19, with

which the bevel gear 6 meshes, and therefore a spacing

can be maintained relatively precisely here.

In order for this spacing to be established to good

effect 1n production terms, the casing extension 22 1is

P

designed, as can be seen, 1in the form of a separate

part and 1s fitted onto the casing of the electric
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_11_

motor 1. All that 1s required here 1s for the casing

extension 22 to be produced with a high level of

P

precision, 1n order for 1t to be possible for the

predetermined dimensions to be maintained precisely.

The casing extension 1llustrated here serves, at the

same time, as a cover for the electric motor, 1n which,

-l

in the case of the embodiment 1illustrated here, in

particular the motor controller and a bearing for the

motor shaft are also accommodated.

Tt should also be mentioned that it 1s also possible

for the groove 23 to be arranged 1n a non-central

position, as seen 1n relation to the casing extension,

or for a flange, protrusion or the like to be provided

instead.

At the opposite end, the electric motor 1 also has two
pins 25 provided over 1ts casing. These pins engage 1in
corresponding recesses 20, 27 on the electric motor 1
and/or on the housing 18 and therefore establish an
integrated rotation-prevention means and thus a moment

support for the electric motor 1. As an alternative, it

is also possible for the pins 25 to be configured in

the form of threaded pins and to be screwed 1nto

corresponding threaded bushings.

On account of the design explained here, the above-

described drive unit according to the invention can be

g

deemed to be capable of quick and straightforward

assembly and to operate very relilably during subseqguent

operation.
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Patent claims

A drive unit for a strapping device for strapplng
a package with a plastic tape positioned around

the same, having a motor-driven tensioning device

and a motor-driven welding device for the plastic
tape, wherein the tensioning and welding devices

can be driven by the same electric motor (1),

which, with  the interposition ot freewheels
(4, 5), can alternately be brought into operative
connection with said tensioning and welding
devices,

characterized

in that the electric motor (1) 1is provided with at
least one casing extension (22), which projects

beyond it at an axial end.

The drive unit as claimed 1in claim 1,

characterized

in that the casing extension (22) extends axially

at least 1in part over the freewheels (4, 5), which

are seated at shaft ends (2, 3) of the electric

motor (1).

The drive unit as claimed 1n elither or both of the

preceding claims,
characterized

in that the casing extension (22) has at least one

axial fixing means (23).

The drive unit as claimed 1n claim 3,

characterized

in that the axial fixing means 1s an outer

groove (23).

The drive unit as claimed in claim 3,

characterized
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in that the axial fixing means 1s at an end of the

electric motor (1) which 1s provided with a bevel

gear.

The drive unit as claimed 1n one or more of the
preceding claims,

characterized

in that the casing extension (22) can be fitted 1in

P
p—

the form of a separate component on the casing of

the electric motor (1).

The drive unit as claimed 1n claim 6,

characterized

in that the casing extension (22) 1s formed 1n one

piece with a cover of the electric motor (1).

The drive unit as claimed 1n one or more of the
preceding claims,

characterized

in that the casing extension (22) 1s provided with

at least  one rotation-prevention means (25;

20, 27).
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