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Abstract

The presert iavention rslates to a packaging machine whick has
transport means in the form of Zwo transport chairns (5, &) for
lateral grasping and transporting of a lengtk of macterial (7)
conzisting of packaging material. In particular with longer
plants above approximately 10m 1in transport length the
stretching property of the transport chairns owing to the load
has a marked effect on the precision of the transport
distance. This results in fluctuations of the transport
distance between the two transport chains and tharafore
distortions of the length of material, which, depending on the
type of packaging material, can even lead to tearing of the
lergth c¢f material. In order to minimise these fluctuations,
the first transpor:t means (5] has a first engagement element
(10) engaging in the first transpert means (5) and the second
transport means {6} a second engagement element (11) ergaging
in the second transport means (6}, the first engagemert
element (10) being coupled to the second engagemen:t element

(11} in such & way that the two engagement elements are
Gag

synchronised.

(Fig. 2)
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The following statement is a full description of this invention, including the best method

of performing it known to us:




Packaging machine

The present inventlon rslates to a packaging machine according

to the preamkle of patent claim 1.

A packaging machine of this kind is known, ZIcr exampie, from
DE 2 123 133. It has a frame, naving two frame parts arranged
parallel tc cne another in the longitudinal directicn. At cne
end of the two frame parts chain wheels are provided in each
case, via wiich xun two transport chains in the form of
continucus chains. The individual chain links of the transport
chains are equipped with clamps which hold a length of
packaging material, such as a foil, at the edges. When the
chain links come into engagement with the chair wheels the
clamps open, so the iength of packaging material is inserted
into the c¢lamps. When the c¢hain links are released from the
chain wheels the clamps close and the length of packaging
material 1is neld in tensioned state betwesn the transport
chaing. The chain wheels are in each case cantilsvered sn an
axle. Between the chain wheels a £fcil guide drum :Zor the
length of packaging matsrial is supporzed as freely rotatable
about an axle. At the other end of the two frame parts further
chain wheels are. provided, which serve to ogpen the clamps
again by engaging in the zransport chains, so the lengthk of
packaging material is released from the clamps. Varicus
working stations are arranged along che frame. During
transport of cthe length of packeging material through the
working stations high precision of the forward feeds of both
chains is required, in order to achieve as low forward feed
tolerances as possible during successive operating cycles.
Higher tolerances recuire mere packaging material and cause

increased costs. The transport chains have limized stability,




however, and are elastically strezched like a spring under
load. In particular with longer ©plants of more than
approximately 10m in transport length this stretching property
nas a marked effect on the precision of the transport
distance, as the load increases owing o the length and higher
driving power results in even greater stretching. The relative
stretching with greater Iength ¢f the plant simultansously
gives rise to higher amounts of stretching, which <cause
practically over-proportionacely higher tolerances.
2dditionally, the Zluctuations can come out differertly on the
two transport chains and therefore cause distortions of the
length of packaging, which, depending on the type of packaging

material, can even lead to tearing of the length of material.

Fig. S should be referred to as an example. There three lines
a-a, b-b and c-c are showrn at the inlet of the transport
length. Each of thke lines represents an imaginary connecting
line between two chain links corresponding to cne another.
Line a-a therein represents the ideal state, in which the
imaginary connecting lire runs parallel to the shaft 14 at the
outiet, i.e. no misalignment occurs on the transport path of
the two zransport chains 5 and 6. Lines b-b and c¢-c¢ show the
possible fluctuaricn range of the distor:tion of the length of
material 7. Linz b-b shows the case in which chain 5 is in
advance of chain 6 ir trarsport dirvection A, whereas line c-c
shows the csse in which chair § is running bshind chain 6. In
trials it has been established that with a plant length of 1¢m
and a load of 3000N an elastic lengthening of ths transport
chain of 1Smm can occur. A misalignment of 15mm may sometimes
be sufficient for the length of packaging material tc tear or
for the working station not to process the length at the

correct position. & plant wnich :is lerger than 10m cannot




therefore be implemented, at least not according to

conventional methods.

It is thersfore tne object of cthe presen: irvention to create
a packaging machine with which the tolerances of :the transport

raths can be minimised.

This object is achieved witk z packaging machine according to

claim 1.

advancageous further developments and particular embediments
of the packaging machine are the subjsct o the subordinate

claims.

In that the first engagement element is coupled to the second
engagement element in such a way that beth engagement elements
are coordinated to one another with synchronous angles, it can
also be ensured at the inlet on the entrance side that the
transport paths of the twoc transport means are of egual
length. 2Possible tolerances because of uneven stretching of
the transport means cwing 2o high tensiie loads can thereby be
compensated. Consequently <the packaging 'machine can bLe
configured with a greater lergtn than presviously, without
impermissibly large tolerances being obrained irn the transport
paths of the Iwo Lransport means.

It is advantageous to provide a torsion-oroof saaft, on which
the two ergagemsnt elements ave arranged as fixed against
rotation, as chis enables a simple and esconomical sclution to
the problem on which the invention is kased. Additionally it
is Cthereby pocssible to retrofit old plants without great

constructiconal outlay, by subseguently mounting che two
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alrsady existing angagament eclements, supportad ratatably on

axles, as fixed against rotation on the shaft.

It is advantageous o provide a drive device which jointly
drives the first and second engagement elerents. In this way
the transport device 1is driven at ctwo points by two drive
devices, making it possible for introduction o the load on to
the transport means to take place at several points, so it is
reduced per introductiorn point. Moreover, thne advantage is

achieved that it 1is thereby possible to use smaller drive

devices.

It is Ffurther advantageous to provide one drive device each in

each case for the first and the second engagement element and

drive them synchronously. It is thexrsby pessible to use even

smaller drive devices. The drive devicas are asdvantageously
controlled by & control device, S© they are synchronised with
one anotner. In this way angle-synchronous rotation of the
drive shafts is implemented, 1.e. so-called electronic shafts
are tnerein implemented, wherein one shaft acts as ‘“master”

ard the other as wglave®, in that ir is ctriggered as &
function of the master shafc.

The iavention 1s explained 1in greater detail below using

asveral preferred embodiment examples, yeferring to the
attached figures.

Fig. 1 is =2 side view cf a first embodiment example of a
packaging machine according EO the invention.

Pig. 2 is 2 perspactive view of the first embodiment exanmple

of a pacxaging nachine according to che inventcion.
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Fig. 3 is a perspective view of a second embodiment example of

a packaging machine according to the invenzicn.

Fig. ¢ is a perspeciive view of a third embediment example of

a packaging mackire according to the invencion.

Fig. 5 1s a perspective view of a conventioral packaging

machine.

Referring fo Fig. 1, a packaging machine according to a first
emtodiment example has a frame 1, containing two frame parts
arranged parallel to one another in the longitudiral
direction, only <Zrame part la being seen in Fig. 1. The
packaging machize transports a length of packaging material 7
from an inlet 16 on an entrance side to an ocutlet 17 on an
exit side in transport direction A. The frame parts are
carried by pairs of supporting legs 18, 19 ard 20. Along frame
parts la are arranged working stations 2, 3 and 4, at which
the length of packaging material is processec¢. Transport of
the length of packaging material 7 takes place via transport

chains S and & in the form of continuous chains.

n Fiz. 2 and all further figures 3 Lo 5, to simpliiy
legibility of thes figures, illustration of the frame parts has
been dispensed Qith. According o Fig. 2 a first chain wheel 8
is allocated zo the rirst frame part at the cuclst 17 and a
first engagemen:z element 10, also constructed as a caain
wheel, at the inlet 1&. Correspondincly a second chain wheel 9
is allocated to the second frame part at the outlet 17 and a
second engagement element 12, also ccnstructed as & chain

whesl, at che inlet 15. The two transport chains 5 and € run




(3]

in each cass via the twe chain wheels 8, § at the outlet apg
via the two engagement elements 10, 11 at the inlet 1s.

Bach transport chain 5, ¢ consiscs of a mul:iplicity of chain
links, enly a few of which aras schematically illustrated in
Fig. 2 under the reference numeral 21, The individuaj chain
links 21 are equipped with clamps, ner illustraceq here, which
hold the length of packagirg marerigl 7, e.g. a synthetic
material foil, ar its longitudinal edges. When the chain
links 21 come into engagement with the engagement elements ig,
11 at the inlet 16, the clamps open, go the length of
packaging matarial 7 can enter the clamps. wWhen the chain
links 21 are released from the engagement elements 10, 11 the
Cclamps close and the length of backaging material is held in
tensioned state between the transport chains. In reverse the
clamps open at chain wheels 8 and g at the outlet 17, 1n this
way the length of Packaging material 7 is released frem the
clamps agair ang can leave the pPackaging machine via the
outlet 17, while the transport chaing S, 6 ave deflectad by

180° via the chain wheels and run back again.

The chain wheels 8, 9 are Supported as fixed against rotation
on a common drive shaft 14. The drive shafs 14 is coupled tc a
drive devica 15 in the form of an electric motor. The shaft is
dimensioned in such 2 way that it :3 as torsion-procf ag
Dossible, i.e. rhe drive shaft is as far as possible not
twisted when the transport chains 5, 3 are driven, in crder :o
pPrevent transport chair 3. arrarged further away from the
drive dewvice 14 and driven via chain wheel g, rurning behingd
transport chain 6, which is &rrangsd closer tg rthe drive
device 14 apg driven via chain wheel §. The drive device 14

rctaces the chain wheels g, ¢ arti-clockwise ip Fic. 2, so the

-10-




length of packaging material 7 is transported in tramsport

dirscticn A.

However, as the transpert chains have limited stability, when
loaded they are elastically stretched like a spring, this
cccuring in particular with longer plarts of more trhan 1¢m in
zransport length. To prevent this, the esngzgement elements 10,
11 provided at thke inlet 16 in the Zorm of further chalin
wheels are connectsd as fixed against rotation to one another
via a torsion-proof shaft 12, so the two engagement elements

10 and 11 are forced to run synchrenously to one another.

In operation the rotation-proof connection Dbetwesn the
engagement elements 10, 11 leads to the chain links of one
transport chain being forced te run at a synchroncus angle to

zhe chain links of the second transport chain.

In Fig. 3 ar alternative embodiment example is shown.
Construction of the packasing machine shown there is in
principle idertical to that of the packaging machine shown in
Figs. 1 and 2, so description <f the coinciding parts is
dispensed with, or raference is madée to the preceding
cescription.

The alternative embodiment example differs from the structure
seen in Fig. 1 in that, as in conventional packaging machines,
chain whesls supported freely on axles (not illustrated) are
provided at the inlet. However, additionally provided between
the inle:t and the cutlet is a further torsion-procf shaft 12,
on which the two encagement elements 10, 11 are mounted as

fixed against rctaticn in the Zform of chain wheeals.

additionally, the shaft 12 is coupled to a furcher dris

11-




device 13 in the form of an electric motor. The two drive
devices 13 and 15 are therein synchronised via a cortrol unit,
not illustrated, so they rctate at the same number of
revolutions with synchronous angles. The packaging machine can
therefore be configured as longer, the driven shaft 12 being
arranced at a distance of approximately 10m from the £irst
driven shaft 14, as, as al}eady initially mentioned, the
tolerance of the transport paths of the two transport chains
would become impermissibly large above approximately 10m owing

Lo their elastic stretciing because cf increased loading.

In Fic. 4 a further alternative embodimenc example is shown.
Construction of the packaging macaine shown there is in
principle identical to that of the packaging machine shown in
Figs. 1 and 2, so description of the coinciding components is
dispensed with or reference 1is made to the preceding

descrivption.

The alternative embodiment example differs from the structure
seen 1in Fig. 1 in that, as with conventional packaging
machines, chain wheels 30, 31 freely supporteé on axles (not
illustrated) are provided at the inlet 16. However,
additionally orovided at the level of the inlet bpelow the
chain wheels 30, 31 is the torsion-proof shaft 12, on which
the two engacement elements 10, 11 are mounted as fixad
agains:t rotation. For this purpose the transport chains 5, &
are deflected by approximately 92° from the horizontal
downwards into the vertical in Fig. 4 wvia deflscrkion rollers
22, 23 on the return side arranged below the Iangth of
packaging material 7 and run via the ergagement elements 10,
11, whereir they are again deflected by 183° upwards, so they

approach the length of packaging material 7 again, and are

-12-




finally deflected again by approximately 90° irto the

horizontal via the chain whesls 3C, 21.

In ths sams way the torsion-proof shafr 14 ac the ouzlet 17 is
arranged as offser downwards, wherein the transport chains 35,
§ are correspondingly deflected wia chain wheels 28, 25 and
deflection rollers 26, 27. Additionally, the drive device 15
is, by contrast with ¢Etne first embodiment example, not
directly coupled to the shaft 14. Instead, mounted on the
shaft 14 as fixed against rctation is a further toothad wheel
32, which is in engagement with a toothed belt 24. The toothed
belt 24 1is, moreover, 1n engagement with a drive pinion 25,
which is coupled to drive device 15 wvia a drive shaft, not
shown. The drive device is arranged in such a way tha:t it is
located directly below the shaft 14. In this way the drive
device can be accommedated in a space-saving manner inside the
frame 1 and does not project laterally outwards in the width

directicn.

The same arrangement is also possible Zor drive device 13 of

shafe 12.

Moresover, according to & modification, not illustrazed, ic is
possible to drive each of c¢hain wheels 8 to 11 via its own
drive device and to match each drive device as angle-

synchroncus via a control unit.

A further advantageous ccnfiguracion of the invention provides

the use cf a tocthed belt instead of the transpcrt chain.

13-
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Claims
1. Packaging machine with

a frame with two lateral frame parts opposite one another and

with a transport device for grasping and transporting a length of
material from an entrance side to an exit side and

with first and second drive motors for moving the transport device,
wherein the transport device has a first and a second transport means
running from the entrance side to the exit side, wherein

at least one first engagement element engaging ih the first transport
means and one second engagement element engaging in the second
transport means is provided, the first engagement element being coupled to
the second engagement element in such a way that the two engagement
elements are synchronised, wherein the first and the second engagement
elements are arranged on the entrance side of the transport device and the
first drive motor is arranged on the exit side of the transport device; and

wherein the second drive motor directly and jointly driving the first and
second engagement elements through a shaft synchronously.
2. Packaging machine according to claim 1, characterised in that the
first and second engagement element are connected to one another as fixed
against rotation via a torsion-proof shaft.
3. Packaging machine according to claims 1 or 2, characterised by a
control device which controls the second drive motor in such a way that itis
synchronised with the first drive motor.

4. Packaging machine according to one of the preceding claims,

-14-
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characterised in that the transport device is constructed as continuous chains
and the engagement elements are constructed as toothed wheels engaging
in the continuous chains.

5. Packaging machine according to one of the preceding claims,
characterised in that the drive of the transport device has a first drive
element for the first transport means, and a second drive element for the
second transport means, and a shaft on which the drive elements are
mounted as fixed against rotation, and a first drive motor for driving this
shaft.

6. Packaging machine according to one of the preceding claims,
characterised in that two or more pairs of synchronised engagement
elements are provided along the transport path.

7. Packaging machine according to the preceding claim,

characterised in that the pairs of engagement elements are optionally
provided with a second drive motor.
8. Packaging machine according to the preceding claim,
characterised by a further control device which controls the second drive
motor in such a way that it is synchronized with the first drive motor.
9. Use of at least a first and a second engagement element in a
packaging machine with

a frame with two lateral frame parts opposite one another and

with a transport device for grasping and transporting a length of
material from an entrance side to an exit side and with a first and second
drive motors for moving the transport device, wherein the transport device

has a first and a second transport means running from the entrance side to

-15-
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the exit side;

wherein at least said first engagement element engages in the first
transport means and said second engagement element engages in the
second transport means, the first engagement element being coupled to the
second engagement element in such a way that the two engagement
elements are synchronized, and wherein the first and the second
engagement elements are arranged on the entrance side of the transport
device and the first drive motor is arranged on the exit side of the transport
device and wherein the second drive motor directly and jointly driving the first
and second engagement elements through a shaft synchronously, for

minimizing the tolerances of the transport paths of the two transport means.

-16-




- . . oc -
e G s
i s v
3 2 olj , et
— - —— II.J =7 P, W apelpel == “ e I ey 1 - |In.hrﬂ lllll
e A A e Ve 1.-H_r-ucﬁ.%-ﬁ S
——p — —
N A L4 ~A
= 2 ¢
¢
9L

d./,m\
ﬁWr

17-



2/5

-18-




3/5

-19-




4/5

-20-




5/5

-21-




	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS
	DRAWINGS

