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Abstract

The invention concerns an apparatus for strapping an article by means of a flat
tape (2), comprising at least one tape guide frame (9) having a flat tape guide passage
(17), and a tape drive (6) for feeding the tape (2) into the tape guide passage (17),
wherein arranged at the tape guide frame (9) is an opening device which opens a narrow
side of the tape guide passage (17), and a method of strapping an article with such an
apparatus. The object of the invention is to provide an apparatus and a method which
permit a greater operating speed. That object Is attained in that the opening device
includes at least one cover element (16) which is movably secured to the tape guide
frame (9) and which is movable from a closed position in which it covers the narrow side
of the tape guide passage (17) into an open position in which it opens the narrow side of
the tape guide passage (17). In that way a fresh tape loop can be introduced into the

tape guide passage (17) before the welding operation is concluded.
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TAPE STRAPPING MACHINE

Technical field
The invention concerns an apparatus as set forth in the preamble of claim 1
and a method as set forth in the preamble of claim 12, which are intended for

strapping articles with a strapping tape.

State of the art

Apparatuses of that kind are used for strapping articles such as stacks of
newspapers, packets or the like. The articles are usually transported on a
conveyor into the tape guide frame so that they project through the plane of the
tape guide frame. A flat strapping tape is fed to the tape guide passage in the
tape guide frame by means of the tape drive. The tape guide frame then opens,
the tape loop formed being liberated in the radially inwardly directed direction and
passing around the article to be strapped. The tape loop is then contracted until it
is tightened firmly around the article to be strapped. In that condition the tape loop
formed is separated from the supply of tape and the two ends of the tape loop are
pressed against each other and joined together. The connection between the
ends of the loop is in most cases effected by welding.

DE 601 08 476 T2 describes such a strapping machine in which the
opening device for the tape guide frame opens a narrow side of the tape guide
passage. As can be seen from Figures 10 to 12 of the drawing of that publication,
the tape guide passage is accommodated in a frame-like, arcuate element which
Is substantially of a C-shaped cross-section and encloses the tape guide passage.
The C-shaped element when viewed in cross-section is pressed with the two free
ends of the mutually parallel limbs against what is referred to as an arc plate. The
arc plate forms a stationary component of the tape guide frame. The C-shaped
elements with the tape guide passage can be puiled away from the arc plate in the
direction of the two parallel limbs thereof. When the C-shaped elements are
pulled away from the stationary arc plate, the passage between the two mutually
parallel limbs of the C-shaped elements is opened. The tape loop remains in the
proximity of the arc plate and is exposed in a radial direction at its inside. It can

then be pulled radially inwardly around the article to be strapped.
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The disadvantage of that structure is that the tape lies in the same plane upon
being shot into the tape guide passage and upon being released, tightened and closed.
The closure device with which the ends of the tape loop are closed therefore prevents a
longitudinal portion of the strapping tape from being shot into the tape guide frame to form
a fresh tape loop. Consequently the strapping operation including closure of the tape
loop is first completely terminated before a fresh tape loop is shot into the tape guide

frame.

Disclosure of the invention
It is desirable to provide an apparatus and a method which permit a greater

operating speed.

In one aspect, the present invention provides apparatus for strapping an article by
means of a flat tape, comprising at least one tape guide frame having a flat tape guide
passage, and a tape drive for feeding the tape into the tape guide passage, wherein
arranged at the tape guide frame is an opening device which opens a narrow side of the
tape guide passage, wherein the tape drive is movable from a first position in which the
tape is fed to the tape guide passage into a second position in which a tape loop formed
is tightened around the article, and wherein prior to the conclusion of the operation of
closing the tightened tape loop, tape is freshly fed to the tape guide passage from a tape
supply to form the tape loop, wherein the opening device includes at least one cover
element which is movably secured to the stationary tape guide frame and which is
movable from a closed position in which it covers the narrow side of the tape guide
passage into an open position in which it opens the narrow side of the tape guide
passage, and in that at least one ejector is arranged on the tape guide frame, which
ejector pushes the tape loop formed in the tape guide passage through the open narrow
side out of the tape guide passage when the opening device is in the open position.

An apparatus for strapping an article by means of a flat tape is described,
comprising at least one tape guide frame having a flat tape guide passage, and a tape
drive for feeding the tape into the tape guide passage, wherein arranged at the tape guide

frame is an opening device which opens a narrow side of the tape guide passage.
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In one aspect, the opening device includes at least one cover element which is
movably secured to the tape guide frame and which is movable from a closed position In
which it covers the narrow side of the tape guide passage into an open position in which it
opens the narrow side of the tape guide passage.

Consequently, unlike the situation in the state of the art, a C-shaped element with
the tape guide passage is not moved itself. In accordance with the invention the tape
guide passage is stationary. Arranged at the tape guide passage is a movable cover
element which in an open position opens or exposes the narrow side of the tape guide
passage. Consequently the stationary tape guide passage can be opened at a narrow
side without being displaced in that situation.

This apparatus requires the tape loop formed to issue laterally from the tape guide
passage. Itis therefore displaced into a plane which is disposed laterally of the plane of
the tape guide passage. During subsequent handling of the tape loop, that is to say when

tightening the tape loop and when closing the
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tape loop with a closure assembly, in the case of a tape guide frame according to
the invention tape material can be freshly inserted into the tape guide passage
before the closure operation in which the ends of the loop are joined together is
concluded.

For the apparatus according to the invention, the configuration according to
the invention of the tape guide frame affords a highly effective possible way of
shortening the processing time for loop formation and strapping of the article.

In a practical embodiment the cover element is secured displaceably to the
tape guide frame. Alternatively the cover element can be secured pivotably to the
tape guide frame.

In practice the tape guide frame can include a plurality of limbs, at least one
cover element being secured to each limb of the tape guide frame. In that case
there can be provided an opening drive which synchronously drives all cover
elements.

In addition at least one ejector can be arranged on the tape guide frame,
which ejector pushes the tape loop formed in the tape guide passage through the
open narrow side out of the tape guide passage when the opening device is in the
open position. During the operation of shooting in the tape the ejector is
withdrawn from the tape guide passage. After the narrow side of the tape guide
passage is opened the ejector is urged into the tape guide passage from the side
opposite to the open side, and in so doing urges the tape loop out of the plane of
the tape guide passage into a second plane parallel thereto. In that second plane
the loop is contracted and tightened around the article to be strapped.

In that case in a practical embodiment the tape drive can be movable from
a first position in which the tape is fed to the tape guide passage into a second
position in which the loop formed is tightened around the article. After separation
of the loop from the articie the tape drive can be moved back into the first position
in order to feed a fresh tape loop to the tape guide passage before the previously
formed loop is closed. [f the tightening and closure plane is only a few millimetres
beside the plane of the tape guide passage, it can be sufficient for the tape drive

to be pivotable.
Alternatively the tape drive can be displaceable. In that case the tape loop

can be displaced from the tape guide frame laterally into a strapping plane in
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which the article to be strapped is already disposed. In that way it is possible to
implement longitudinal strapping procedures in which an article is strapped with a
tape loop in the direction of the conveyor.

As mentioned in practice the apparatus according to the invention has a
closure assembly for joining the ends of the tape loop. In a practical embodiment
the closure assembly is in the form of a welding device.

In regard to a method according to the invention the object is attained by
the features of claim 12.

Claim 12 concerns a method of strapping an article by means of a tape, In

which

e atape is fed to a tape guide passage from a tape supply to form a tape

loop,
e the tape loop is tightened around the article,
e the tightened tape loop is cut away from the tape supply,

e to close the tightened tape loop the ends thereof are joined together.

To attain the object according to the invention prior to the conclusion of the
operation of closing the tightened tape loop tape is freshly fed to the tape guide
passage from a tape supply to form a tape loop.

As mentioned above in a practical embodiment a narrow side of the tape guide
passage can be opened prior to tightening of the tape loop, and the tape issues
from the tape guide passage through said narrow side.

For that purpose at least one movable cover element can be secured to the
tape guide frame, said cover element being moved from a closed position in which
it covers the narrow side of the tape guide passage into an open position in which
it opens the narrow side of the tape guide passage. In that respect the cover
element can be displaced or pivoted on the tape guide frame. If the cover frame
includes a plurality of cover elements, an opening drive can synchronously drive
all those cover elements.

As mentioned hereinbefore there can be at least one ejector which pushes the
tape loop formed in the tape guide passage through the open narrow side and out

of the tape guide passage.
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In practice a tape drive can be moved from a first position into a second
position and back, wherein in the first position it feeds the tape to the guide
passage and in the second position it tightens the loop formed around the article.

The tape drive can be pivoted or displaced between the two positions.

Brief description of the drawings
Practical embodiments of the invention are described hereinafter with
reference to the accompanying drawings in which:

Figure 1 shows a diagrammatic front view of a strapping machine,

Figure 2 shows a perspective view of a strapping machine according to
the invention in which a strapping tape is fed to the tape guide frame,

Figure 3 shows a perspective view of a strapping machine according to
the invention in which a finished tape loop is displaced towards the strapping
plane,

Figure 4 shows a front view of the closed tape guide frame,

Figure 5 shows a front view of the open tape guide frame,

Figure 6 shows a rear view of the tape guide frame,

Figure 7 is a diagrammatic view showing the principle of the tape guide
frame in the closed position in cross-section,

Figure 8 shows a view corresponding to Figure 7 of the tape guide frame
in the open position,

Figure 9 shows a perspective view of the holding means with a tape loop
held therein,

Figure 10 shows a side view of a further embodiment of the invention with
a pivotable tape drive in the starting position, and

Figure 11 shows a view corresponding to Figure 10 with the pivoted tape

drive.

Embodiment(s) of the invention

The strapping machine 1 shown in Figure 1 serves for strapping articles 7
with a tape 2 which is drawn off a supply roll 3 by a feed-in device 4, and is fed to
a tape magazine 5. From there the tape is fed by means of a tape feed device 6

through a tightening device 8 to a tape guide passage in a tape guide frame 9 so
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that the tape forms a loop. The tape is then retracted by the drive of the tape feed
device 6 so that the tape loop bears snugly against the article 7. The tightening
device 8 is now activated so that the tape loop is drawn around the article 7 with a
predetermined high level of tightening force. The tape feed device 6 and the
tightening device 8 jointly form the tape drive. They can also be combined
together to afford a drive device.

The tightened loop is then cut off the tape supply. The leading part of the
loop is joined to the end of the loop by means of a closure assembly 10. In
practice the closure assembly 10 for example comprises a welding device which
welds together the two ends of the packaging tape loop formed. The closure
assembly 10 welds the film-like plastic material constituting the strapping tape.
The conveyor for the article 7 i1s not shown in Figure 1.

Figures 2 and 3 show perspective views of the strapping machine 1
according to the invention. The strapping machine 1 includes a frame structure
11. The frame structure 11 is usually provided with cladding means or cover
members. The tape guide frame 9 is arranged on the frame structure 11. The
tape guide frame 9 is disposed in a vertical plane laterally of a conveyor 12. The
conveyor is only shown in Figure 3 for the sake of enhanced clarity. The
conveyor 12 includes a conveyor belt 13 which is moved by a conveyor motor 14
in the conveyor direction indicated on the conveyor belt 13. Arranged beside the
illustrated conveyor belt 13 is a second corresponding conveyor belt which is not
shown in Figure 3 for the sake of clarity. Extending between the two conveyor

belts is a gap through which the tape loop passes upon being strapped around the
article 7.

Arranged beneath the plane of the conveyor 12 is a drive motor 15 for the
tape 2, which is associated with the tape feed device 6 (see Figure 1). The drive
motor 15 is arranged on a carriage 22 which is displaceable transversely with
respect to the conveyor direction. In Figure 2 the carriage 22 is in a position in
which the drive roller arranged on the drive shaft of the drive motor 15 is in the
plane of the strapping frame 9. The drive motor 15 feeds to the tape guide frame
9 a portion of the tape 2, which forms a closed loop in the tape guide passage.
The two ends of the closed loop are engaged by a holding means beneath the

tape guide frame 9, which is described in detail hereinafter. During the feed of the
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tape 2 into the tape guide frame 9 cover elements 16 cover the tape guide
passage formed in the tape guide frame 9.

In Figure 3, in comparison with Figure 2, the upper cover elements 16 are
displaced upwardly and the lateral cover elements 16 are displaced towards the
centre of the frame. In that opening the tape guide passage 17 is opened and the
tape 2 can issue from the tape guide passage 17.

Figures 7 and 8 diagrammatically show the two different conditions of the
tape guide passage 17, namely the closed condition in Figure 7 and the open
condition in Figure 8. The tape guide frame 9 is shown in section here. The tape
guide frame 9 has an inner tape guide passage 17 which is open to the narrow
side 18 of the tape guide frame 9, which faces the strapping plane. In the closed
condition (Figure 7) the open side of the tape quide passage 17 is covered by the
above-mentioned cover element 16. In that position the tape 2 is fed to the
passage 17 to form therein a closed tape loop.

The cover element 16 is then displaced so that the side 18 of the tape
guide passage 17 facing the strapping plane is opened (see Figure 8). The tape 2
can now issue from the tape guide passage 17 on the side 18. Ejectors 19 can be
provided at one or more positions of the tape guide passage 17, the ejectors
being pushed into the tape guide passage 17 after opening thereof (see Figure 8)
and in that situation pressing the tape 2 out of the tape guide passage 17.

As in particular Figure 3 shows adjoining the tape guide frame 9 on the side
that faces the strapping plane is an upper bar 20 forming a guide means for the
tape loop formed in the tape guide passage 17. Arranged laterally and beneath

the conveyor 12 are two guide rods 21 which form further guide means for the

tape loop formed.

Figure 3 shows a view substantially corresponding to Figure 2 illustrating
the strapping machine, in which the drive motor 15 is displaced into a position
beneath the conveyor 12. At the same time as the drive motor 15, the holding
means described hereinafter is displaced into the region beneath the conveyor 12,
which firmly holds the tape loop and displaces it along the guide means 20, 21.
The entrained loop of the tape 2 is shown in broken line in Figure 3 and is in the

strapping plane at the end of the guide means 20, 21. Upon contraction of the
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tape loop it slides over the ends of the guide means 20, 21 and can be tightened
around the article 7.

The drive motor 15 is arranged together with the holding means on a
carriage 22 which is displaceable transversely with respect to the conveyor
direction of the conveyor 12 from a portion beneath the tape guide frame 9 into a
portion beneath the strapping plane. Also arranged on the carriage 22 is a
tightening motor 23 for driving the tightening device when tightening the tape 2.

When the carriage 22 is displaced into its end position beneath the
strapping plane the tape 2 — as mentioned above — slides from the guide means
20, 21 and can be tightened around the article 7 by the drive motor 15 and the
tightening motor 23. The ends of the tape loop tightened around the article 7 are
then welded in the closure assembly 10, underneath the article 7. During that
welding operation the holding means with the carriage 22 can be pushed back
into the position shown in Figure 2 beneath the tape guide frame 9. During the
welding operation a fresh step of shooting tape into the tape guide frame 9 can
take place so that a fresh tape loop is formed in the tape guide passage before
the article 7 is transported away and out of the strapping position shown in
Figures 2 and 3.

The identical arrangement can be provided in mirror-image relationship on
the other side of the strapping plane (not shown). In that case a second carriage
travels from the side at the right in Figures 2 and 3, into the strapping plane. That
second carriage can supply tape loops to a strapping plane which is displaced by
a certain distance in relation to the first strapping plane. Thus, the article 7 can be
supplied with two mutually paraliel tape loops. Alternatively both carriages are
movable into the same strapping plane so that a first loop is transported from the
left-hand tape guide frame to the strapping plane and a second loop is transported
from the right-hand tape guide frame.

Figure 4 shows a front view of the tape magazine 5 with the tape guide
frame 9 arranged thereabove, with the tape guide passage closed. In this
embodiment all cover elements 16 are displaced outwardly to open the tape guide
passage. It will be seen that the tape guide frame 9 has four limbs which are at a
right angle to each other. Each lateral limb and the upper limb is provided with a

respective cover element 16. On the lower limb of the tape guide frame 9 there
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are two cover elements 16, between which the closure assembly 10 is disposed.
The cover elements 16 are displaced in Figure 4 towards the inside of the tape
guide frame 9. In that position they cover the tape guide passage so that a tape
loop can be inserted into the tape guide passage.

In Figure 5 the cover elements 16 of the tape guide frame 9 are displaced
outwardly so that they open or expose the tape guide passage 17. The tape loop
can now issue from the tape guide passage and — as shown in Figure 5 — be
contracted around the article 7 to be strapped.

Figure 6 shows the rear side of the tape guide frame 9 on which it is
possible to see three thrust rods 24 which are coupled together and which
simultaneously displace all four cover elements 16.

Figure 9 shows the holding means 25 with which the ends of the tape loop
28 formed by the tape 2 can be engaged and transported from the plane of the
tape guide frame 9 to the strapping plane. The holding means 25 includes a first
clamp having a clamping arm 26 and a support plate 27. The clamping arm 26 is
shown In solid lines in the position in the proximity of the tape guide frame, in the
clamping position in which it is pushed against the support plate 27 and clamps
the end of the tape fast. The clamping arm 26 is shown in broken lines in the
open position in which it is pivoted away from the support plate 27. The clamping
arm 26 has a slot which extends in the transverse direction of the tape 2 and with
which at least the free end of the tape is accommodated and pressed against the
support plate 27. The end of the tape loop 28, that is joined to the tape supply,
can be clamped in the same slot of the clamping arm 26 or a second slot parallel
thereto. If the closure assembly with the holding means 25 is displaceable on the
carriage 22 the end of the tape that is joined to the tape supply can be engaged
directly by the clamping means of the assembly. An entrainment member 29 is
displaced laterally with respect to the clamping arm 26 and ensures that the tape
IS displaced over the entire width of the tape guide frame 9, with the carriage 22.
If required a further entrainment member 29 can be provided on the other side of

the clamping arm.
The carriage 22 and the components mounted thereon are shown in solid
lines in the position in the proximity of the tape guide frame. The carriage

together with the tape loop 28, the clamping arm 26 and the entrainment member
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29, is shown in broken lines in the position in the proximity of the strapping plane.
Figure 9 also shows the drive 30 for moving the carriage 22 from the tape guide
frame 9 to the strapping plane.

Figures 10 and 11 show an alternative embodiment of the invention. The
tape drive forming the tape feed device 6 is pivotable in this embodiment.

The first pivotal position of the tape drive 6 can be seen in Figure 10. In
that position the tape drive 6 is beneath the plane of the tape guide frame 9. In
that position tape is fed by the tape drive 6 to the tape guide passage of the tape
guide frame 9.

In the operation of feeding the tape, the cover elements 16 are in the
closed position in which they cover the tape guide passage 17 (see Figure 4 and
Figure 7). The cover elements 16 are then displaced into the open position (see
Figure 5 and Figure 8). In that position the tape is ejected from the tape guide
passage 17 and the tape drive 6 is pivoted into the second pivotal position.

The second pivotal position of the tape drive 6 can be seen in Figure 11. In
that position the tape drive 6 is pivoted towards the strapping plane by a small
angle. In a practical embodiment that angle is 2.6°. The illustrated pivotal angie
is shown on an enlarged scale in Figure 11 for enhanced clarity. In that pivoted
position the tape 2 passes into the tape drive 6 underneath the strapping plane.

The tape loop which has issued from the tape guide passage can now be
retracted by the tape drive 6 until it is tightened snugly around the article 7 to be
strapped. The end of the tape loop, that is joined to the tape supply, is clamped
fast in the closure assembly 10 beneath the strapping plane and is severed from
the tape supply. The ends are then welded together by the closure assembly 10.
During that operation the tape drive can be pivoted back into the position under
the tape guide frame 9 shown in Figure 10. In the meantime the cover elements
16 have been moved back into the position shown in Figure 7, in which they cover
the tape guide passage 17. In that way a fresh tape loop can be introduced into
the tape guide passage before the welding operation is concluded and the article

7 to be strapped is transported out of the strapping plane.

10
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CLAIMS:

1. Apparatus for strapping an article by means of a flat tape, comprising at least one
tape guide frame having a flat tape guide passage, and a tape drive for feeding the tape
into the tape guide passage, wherein arranged at the tape guide frame is an opening
device which opens a narrow side of the tape guide passage, wherein the tape drive is
movable from a first position in which the tape is fed to the tape guide passage into a
second position in which a tape loop formed is tightened around the article, and wherein
prior to the conclusion of the operation of closing the tightened tape loop, tape is freshly
fed to the tape guide passage from a tape supply to form the tape loop, wherein the
opening device includes at least one cover element which is movably secured to the
stationary tape guide frame and which is movable from a closed position in which it
covers the narrow side of the tape guide passage into an open position in which it opens
the narrow side of the tape guide passage, and in that at least one ejector is arranged on
the tape guide frame, which ejector pushes the tape loop formed in the tape guide
passage through the open narrow side out of the tape guide passage when the opening

device is in the open position.

2. Apparatus according to claim 1, wherein the tape drive is pivotablé or
displaceable.
3. Apparatus according to claim 1 or 2, wherein:

the cover element is secured to the tape guide frame displaceably transversely

relative to the flat tape guide passage.

4. Apparatus according to claim 1, 2 or 3, wherein:

the cover element is secured pivotably to the tape guide frame.
5. Apparatus according to any one of claims 1 to 4, wherein:

the tape guide frame includes a plurality of limbs and the at least one cover

element is secured to each limb of the tape guide frame.

0. Apparatus according to any one of claims 1 to 5, comprising an opening drive

which synchronously drives all cover elements.

12
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/. Apparatus according to any one of claims 1 to 6, further comprising a closure

assembly for connecting the ends of the tape loop which is tightened around the article.
8. Apparatus according to claim 7, wherein the closure assembly is a welding device.

Q. A method of strapping an article by means of a tape, in which
a tape is fed with a tape drive to a tape guide passage of a tape guide frame from

a tape supply to form a tape loop,

a narrow side of the tape guide passage is opened by means of an opening
device and the tape issues through the narrow side of the tape guide passage,

the tape loop is tightened around the article,

the tightened tape loop is cut away from the tape supply,

to close the tightened tape loop the ends thereof are joined together,

prior to the conclusion of the operation of closing the tightened tape loop tape Is
freshly fed to the tape guide passage from a tape supply to form a tape loop,

wherein the tape drive is movable from a first position in which the tape is fed to
the tape guide passage into a second position in which the loop formed is tightened
around the article,

wherein the opening device includes at least one cover element which is movably
secured to the tape guide frame and which is movable from a closed position in which it
covers the narrow side of the tape guide passage into an open position in which it opens
the narrow side of the tape guide passage,

wherein at least one ejector is arranged on the tape guide frame, which ejector
nushes the tape loop formed in the tape guide passage through the open narrow side out

of the tape guide passage when the opening device is in the open position.

10. The method according to claim 9, wherein the cover element is displaced and/or

pivoted on the tape guide frame.

11. The method according to claim 9 or 10, wherein a plurality of cover elements are

synchronously driven by an opening drive.

12. The method according to claim 9, wherein the tape drive is pivoted.

13
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