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Dascription

[0001] The invention refates to a method and 2 device for producing bags. the walls of
which contain stretched polyolefin material.

[0002] Devices and methods for producing plastic bags are known. in this case, tubs
pisces made of plastic often serve as starting workpleces, which may consist, for example,
of a coated plastic fabric. This plastic fabric is often made from stretched plastic bands
which are woven on a loom into a8 round fabric. Another possibility is the production of a
flat fabric, which is later formed into 3 tube by joining the longitudinal sides.

[0D03] The coating of the plastic fabric may take place in two ways. Thus, the stretched
webs may be coated befors weaving, However, it is advantageous to provide the finished
fabric as a whole with a one-sided or double-sided coating.

{G004] The structure of the fabric of stretched plastic bands and a coating impars
particular properties to this materal. The stretched plastic bands are highly tear-resistant
and lead fo high strength in the case of & workpiece produced therefrom, as a result of
the interweaaving in all possible load diractions. Mowsver, In order to be able to connect
different components of such workpleces togsther. & coating is provided which strongly
adheres o the plastic bands. These costings may be fused togsther by chemics! or
thermal processes, when two companents of these tube pieces or bags are to be joined,
The attempt to connect the plastic bands directly to ons another in such processes often
leads to impairment of the strength. This is especially true when heat is applied to the
plastic bands.

[0005] In the production of bags from 8 coated plastic fabric, components, for sxampls,
focks or flaps of the subsequent bottom, are connected o one another. The production
process proceeds as follows: Firstly, af least one end of a tubs part separated from a tube
is brought up and stretched out to produce an open botfom rectangle and lateral, triangular
comer inserts. Subsequently, 8 valve slip or a valve tube plece may be inserted into the
open bottom. This is usually combined with the bottom in the context of a sealing operation
using hot air, The bottom is now closed by the longitudinal edges of the bottom rectangle
not adjeining the cormer inserts, being folded fogethsr and connected to ons another as
well as to the comer inserts and/or to the workpisoe forming the valve. Finally, a so-calied
bottom cover sheet may be attached to the boltom to give # even higher strength. All the
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aforementioned joining processes are made possible by the use of hot air according to
the state of the art. The positioning of the bag components against sach other generally
takes place in a roller gap.
[POOBIUS B 134387 A USABI5405 A ERP 1 710705 A1 US 4 210 480 A, GB B85 BA3
A and SU 1 482 515 A1 disclose hol-alr welding processes and apparatusss in which the
components 10 be connecled 1o gach other are respectively sxposed to hot alr from the
oulside. In the manufacture of bags whose walls contaln woven polyolefin fabrics, this
approach reduces the durabifity of thess bags
[0007] A device for the production of cross or block bottom bags from the plastic material
i guestion is shown, inter alis, by DE 185 02 255 C2. Further devices for this purpose
are disclosed in US 2002/084028 A1 and EP 0 853 428 A2
{0008} In the above-mentioned methods, a confinuous air flow, which is generally
produced with a radial comprassor, is fed past a heating device to heat the alr. The heated
air flow is then passed through a way valve, which is designed as a temperature-resistant
is no bag in the filling station, the way valve changes to a diffsrent switching state amd
directs the air into an exhaust tube, which deflects the air.
{00081 One constant endeavor in the specialist world s 1o increase the production speed
of bagging machines. In order {0 be able o achisve o higher speed in the temperature-
induced {oining of bag components as well, DE 10 104 D02 B4 proposes the insertion of
slips, Lo, in parlicular, valve slips or botton cover sheets, even before the actuga! joining
process during which the slips are subjscted to pressure loads and additional temperature
input 1o the bag boltoms to be heated up.
{0010] In a similar context, EF 2 125 353 B1 proposes prehesting the bag bottoms, which
are often acted upon by hot air with the aforementioned slips.
{0011] The above-mentionsd measures certainly contribute to an acceleration of bag
production. However, there s still 3 need fiv evan foster production eguipmend and
processes.
{0012} Therefore, the object of the present invention is fo provide a further contribution to
the acceleration of the production of bags whose walls confain stretched polyolefin
material.
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[0013] This obiect is achieved according to the claims 1 and 8.
{0014] The present invention makes use of the fact that the pulsating air flow only absorbs
maximum amounts of themmal energy when it is used for joining. Thersfore. thera 5 no
unnecessary cooling of healing slements during the intervals when thers are no bags in
the joining station.
[0015] A pulsating air flow is an alr Sow with varying flow velocity, Often, regular changes
occur, which lead to a sinusoidal dependence on time, when the air flows do not have o
come to a somplete standstill.
{0016] The further advaniages of the invention include that, as a rule, no complex,
relatively temperatire-independent, way valvas (rotary valves) are necessary to carry out
the method. These rofary valves are expansive, often leak and have a large heat capacity.
I particular, when these valves are not usaed in the implementation of the present
invention, inter alia, the entire air flow is interrupted when there is no bag in the joining
station, wheraein the invention also aliows great energy savings (o be obtained.
{00171 Air flows may be caused by pressure gradients, According to the invention, a
pulsating air flow is produced with a pressure reservoir and a valve-like switching slement.
A special case of a pulsating air flow s an air flow which is temporarily and completely
interruptad, which may mean thalt the valve is complalely closed dwring the
aforementioned type of production of the relevant air flow. A temperature-induced joining
process s a joining process that takes place with temperature input. Adhssive processes
which takes place in this manner are alse conceivable. As a rule, bag walls which contain
stretched polyolefin material also contain a further plastic or polyolefin compenent which
has a lowsr mefting and/or sofiening temperature than the streiched material. In this
context, woven fabrics made of stretched polypropylene bands which are laminated with
a low-melling polyolefin, or otherwise somshow coated, are typical.
{00181 The temperaturs input with hot air heats the lowsr melting material until & is sesled
or welded. it is advaniagesus if, at this poird, the sttedched material has not yet reached
the temperature at which it loses, or staris to lose, its properties acquired during the
strefching process.
[0018] A pressure reservolr in the sense of the present application is present when a
chamber has a higher pressure than its surroundings. Such a prassure reservolr may be
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a compressed air bottle, but it may also be & chamber info which a suitable blower presses
in alr and thereby compresses the ait. In this case, the blower may also be operated in a
controfled manner, wherain the desired value o be achieved may be a spacific pressure
value. The blower or the compressor may operate continucusly during several joining
DIOCESSes.
[0020] There are a8 number of advantageous posaibiliies for the continuous provision of
is advantageous if a sultable compressor or supercharger is in & working position with at
least one pressure reservolr. The working position may be where a compressor is
assigned to one or more pressure resEIvoirs, Le, 15 connected to them via lines. However,
compressed air for different components of the bag factory.
[0021] One advantageous way of providing the compressed air in the present context, is
a furbocharger.
00221 The term air is used in connection with the present document as g synonym for
gaseous media. Of course, sultable gases such as nitrogen may also be used instead of

air. This is especially true If oxidation is to be feared during the heating of the bag material.

0023 The alr may advantageously be guided through s plurality of channels. These
channeis may be downstream of the valve and they may be used to heat the atr. in this
connection, it is advantageous if the channels are made of a metal, preferably aluminum,
copper or brass, An advantagsous possibility consists in the provision of a "channel plate
or nozzle plate” provided with grooves or bores which form the channels. This plate may
be heated by at least one heating device, such as a thermocouple. A heating cartridgs or
3 Peltier element is often used as a thermocouple,

{00247 it is advantageous if the channels cause the alr flow to fan out, Le. produce a wide
air flow, for example, from a narrow gir flow. Preheating the bag componegnis to be joined
is also advantageous. In this case as well, a pulsating alr flow may bs advantagsously
used in the sense of the devices and methods presented in this publication. it is of grest
advantage if at least one pressure reservoir is used in the manner discussed above. This
at feast one pressurs resevoir may be heated. The Ides! gas eguation must be observed.
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Thus, It is advantageous to control the heating according {o the tamperature, fo control
the pressure in the reservoir andfor to provide at least a pressure-relief valve.
{0028] Further sxemplary ambodiments of the invention will bacome apparent from the
following description and the drawing.
[0026] The individual figures are as follows:

Fig. 1 shows a side view of 3 workstation in 8 device for producing bags, the
componants of which contain shretched polvolafin material,

Fig. & shows a (lateral) functional diagram of means for generating 8 hot air flow
according to the prior art

Fig. 3 shows a (lateral} functional diagram of means for generating a hot air flow

according to the invention
Fig. 4 shows a (lateral) functional diagram of further mesns sccording to the
invention for generating 3 hot air flow
Fig. 5 shows a {lateral) functional diagram of further means according fo the
Fig. 6 shows a functional diagram {as a {op view} of further means according o
the invention for generating a hot air flow
Fig 7 shows & functional diagram (as a plan view) of further inventive means for
generating a hot air flow
[O0271 As has already been explained in detall in the introductory description, a pluralily
of process steps are necessary in the production of bags mads of coated plastic fabric
tubes. In paticulas, corresponding workstations must be provided for connecting diffsrent
components of the later bags. Spacifically, these are: a workslation for applying valve
slips, workstations for permanently closing the botfoms, and workstations for applving
bottom cover shests o reinforce the boltoms of the bags. The use of workstations for
applying the botlom cover sheels may be dispensed with as necessary. Further
warkstations are conceivable.
[0028] As a rule, the workstations duplicated, so that the corresponding work may be
carried out simultaneously at both ends of the tube pleces, which are generally conveyed
fransversealy to the longitudinal axis of the tube. The number of workstations for introducing
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the valve slips or tubes may deviate from this rule, depending on the desired number of
valves.
{00291 Fig. 1 shows the side view of such & workstation 1 in a device according to the
invention, which is a worksiation for applying bottom cover sheets 3, ¥ tobags 2, 2'. The
transversely-conveyed bags 2, 2 lie on a table 4 and are transported in the transport
direction z by 3 suitable transport means (not shown). The prepared bottoms already laid
are also placed in the plane of the table. However, the invention s not limited to this:
rather, the bottoms may also lie in a plane which i orthogonal to the plane which is
stretohed by the plane of the tabls.
[0030] A web material 8, from which the bottom cover sheets 3, 3 are cut, is fed via a
feed § fo the workstation 1. For this purpose, the leading end of the web material 8 is
detected by the cutting oylindsy 7 and the transport belt 8 and is sdvanced and cross-cut
by the cutting device B integrated in the culting cylinder 7 {not shown}. The soformed
bottom cover sheet 3, 3 is picked up by the suction gylinder 10 and placed on the bottom
of the bag 2, 2. The suction cylinder 10 forms a roller gap 12 with the counter-pressure
cylinder 11, In this way, the boltom cover sheet 3' is pressed onto the bag &' under high
farce. In Fig. 1, a part of the bag 2’ with the bottorn cover sheet 3 has already been guided
through the gap. On the inlet side of the roller gap 12 are arranged means to generale a
hot air flow 13, whose hot air flow 18 is directed into the inlet side of the roller gap 12 The
hot alr causes maelting of the coating both on the bottom of the bag 2 'and on the bottom
cover sheet 3'. As may be gathered from Fig. 1, the coatings of the surfaces are melted
or plasticized and are brought together immediately thereafter. The swfaces of the still-
melted coating maisrial are brought together in the rolling gap 12, so that the coatings
now form an intermediale layer, which may be regarded as homogeneous, between the
bottom cover sheet and the boltom, which permanently connects the components
mentioned after cooling.
[0031] A prehesting device 20 is pre-positionad in the transport direction 2, to prehest the
next Wwhe plece or the next bag 2, 30 that the material of the bayg 2 doss not receive as
mucts heat before plasticization through the msans for generating a hot air flow 13 of the
surface coating, as would be the case if the bag still had ambisnt temperature shortly
befora the inlel Info the roller gap 12, In this way, the amount of hot air passed through
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the nozzle 14 per unit of time may be reduced and/or the temperature of the hot air flow
may be reduced and/or the residence time of the components to be heated in the haot air
flow may be shortened. The structre and funclion of the means for generating & hot air
flow will be explained below with reference to Fig. 2to 7.

Fig. 2 shows means for producing a hot-air flow 13 according to the state of the
art, in which a blower 15 generales a continuous air flow, which is fed through a tube 17
o 2 heating device 16. In this case, the airflow temperature rises. The resulting hot air
flow 18 Is then fed to the way control valve 23. This way control valve 23 conducts the hot
air alternately to the exhaust tube 22 and the nozzle 18. The hot alr, which flows through
the nozzle 14, subsequently contributes to the femperature-induced joining of the bag
components (4, &, 3, 3 in the roller gap 12. When the way valve 23 is set to supply the
air to the exhaust tube 22, an exhaust alr flow is produced, which is indicated by the
dashed arrow 24.

Fig. 3 shows means 13 for producing a hot air flow 18, which may be part of a
simple embodiment of the ihvention. These means 13 for generating & hot alr flow are
built almost the same as the means 13 described above for generating a hot air flow 18
the valve 23 and also of the nozzle 14 downstream of the valve 23 They are located in a
tharmally-operstive connection to the hot-alr flow 18, which is just a pulsing hot-air flow
downstream of the valve 23,

In Fig. 2 and 3, the flow path 42 is drawn in as a dashed line. The directad air
flow generally follows such a flow path 42 on it way from the Jocation of its generation to
the point where the bag components 2, 2, 8, 3 are joined. Healing devices 16, 21 for
heating the air flow 18 are arranged to this flow path so that they may heat the air flow 18.
in the case of heating cartridges 21, this may mean that these are directly protruding into
the air flow 18. Howsver, it may also mean that healing cartridges 21 or other heating
devices 16 haat up device elements, which in turn are In direct contact with the air flow.
{0032] In Fig. 4. a compressor is provided, which presses a gaseous medium, preferably
air, through the pressure tube 26 into the pressure reservoir 27, Through the tube 17, the
aif reaches the valve 28, which may function according to a different functional principle
than the rotary or way valve 23, which is indicated by the slids 30 and the double arrow



10

20

30

ERZGE1033
8
28. Electronic valves which may switch very quickly may be used in this context. The valve
is followed by a further tube 17, the nozzle 14 and the healing cardridges 21 in the flow
direction x of the hot air, The heating cartridges 21 thus function as 8 heating device for
the hot air flow 18 which pulsates due {o the use of the valve 28.
The means 13 for generating a hol-air flow 18 shown in Fig. 5 differ frony the
maans 13 of Fig. 4 in the following features:
The pressure reservolr 27 may already be heated by the hesting cartridges 21,
Alternatively and addiionally, it is possible fo thermally isolate the pressure
ressrvolr 27, singe the compression of the air by the compressor 25 leads o an
increase in the temperature. Alternatively or additionally, the temperature and
pressura of the pressure reservolr 21 as well as the heating power of the heating
cartridges may be measured of even regulated. A further advantageous
measure consists in the attachment of a pressure-relief valve 31, which vents air
when a maximum pressure is sxoseded. Since the pressure reservollr 27 may
now be hot and a temperature-sensitive valve may be used, # is advantageous
to produce the tuba 17 as thin as possible (but sufficiently pressure-resistant)
and of insulating material {89, ceramiz). The valve 28 may be covled. This s
indicated by the cooling device 32 and the cooling fines 33, It may be a water
cooling, but also cooling eloments such as Peltier elemants are advantageous.
The tube downstream of the valve in the air flow direction ¥ may also be thin-
walled and insulating. Heating cartridges are again provided for heating the air
in the area of the nozzle, through which the pulsating abr flow 18 again flows,
and which is activated as long as the material to be joined is located in the filling
station 1 or in the area of the roller gap 12.
[o033] With the devices shown in Fig. 4 and 5, no pulsating exhaust air flow is gensrated,
This alsc applies fo the device shown in Fig. 8, which is very similar to the two
aforementioned devices. The pressurs meservair 27 forms the starling point of the air flow
18, wherein, for example, a suspension of the pressire reservolr 27 has been dispensed
with. The weakly heat-conducting tube 17, which may also be made of alainless steel,
sonnects the pressure reservoir 27 1o the valve 28, to which & heat sink 39 is assigned.
After the passage through the valve 28, the now pulsating airflow passes through the tube
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17 into the area of the nozsle plate 34, which is not closed off upwards from its cover
plale, so that there s a clear view of the channels 36 in the form of grooves in the nozzle
plate. In this way, the nozzie 14 is traversed by channels 38, which fan out the air flow 18,
The nozzle plate may be haated, which is indicated by the heating certridges 21. The
heating carlridges are advaniageously located in bores of at least one nozzle plate, which
is made of a thermally-conductive material such as brass or aluminum. At the end of the
nozzie plate, the channels open info a slot dis 37,
{0034] The bhealed and hesiable device componsnts in the nozzle area are
advantagsously insulated with the insulating material 40 against the holder 35, on which
the means 13 for producing a hot-air flow 18 are suspendsd. Thus, the transition of the at
feast one nozzie plate 34 1o the holder may be heat-insulated. The cover plates for the
outside alr may also contain insulaling material 40,
[0035] it is conceivable to manufactive parts of the holder from lemperature-resistant
plastic.
[0036] Furthermors, the arsa 38 of the mounting of the holder 35 on the machine frame
may contain further insulating material 40 and/or further insulating material 40 may be
placed betwesn the holder and the machine frame.
{0037] The heat sink 38 may be a heat sink through which air fiows and which has cooling
fins. its opsrative connsclion {0 the valve 28 fo be cooled may be brought about by
mechanical contact, while the operative connection of the cooling device 32 to the valve
28 in Fig. B is produced by cocling lines. In both casss, the valve, is cooled, controlled
and measured,
[O038] In Fig. & the valve is downstream of the valve in the flow direction x of the air.
[0038] Fig. 7 shows a functional diagram of further means 13 for producing a hot air flow,
which contain a plurality of pressure reservoirs 27, tubes 17 and valves 28. Again, the
nozzele plate 34 with diverging channels 36 fans out the air fow and distributes it over the
width of the slof die, The healing carridges are arranged in the viginity of each channel.
In this way, their effect may be assigned to one or mors channels, in this way, the healing
power may be controlled or regulated gver the width of the nozzle and, for example, a
temperature gradient (for example, hotler on the outside than the inside) may be imparted.
it order to Improve the assignment of individual heaters to individual or several channels,
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the nozzie plate may be internupted or weakensd though slots 41, or it may consist of
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List of reference numeralsffactors

Warkstation

Bag

Bottom cover shest
Table

Feed

Wab material
Cutting cylinder
Gonveyar betf
Lutting device
Buction cyinder
Counter-pressure oyvlindsr
Roller gap

Means for generating a hot air flow
Nozzle

Blower

Heating device
Tube

Hot air flow

Rotary valve
Freheating tevice
Haaling cartridge
Exhaust tube
Rotary valve

34
25
26
27
28
29
30
31
32
33
34
35

Exhaust air flow
Compressorfturbocharger
Presaure tube

Fressure resenveir

Valve

Bouble arrow

Valve slide

Pragsure relief valve
Cooling device

Gooling fine

Nozzie plate

Holder

Channsl

Broad slot nozzle
Mounting area of the holdey
Heat sink

insulating rmateria)

Blotg in the nozzie plate
Flow path

Flow direction of the hot air
Directicn of transport of the bags
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SZABADALMI IGENYPONTOK

ELIARAS LEGCALABE BEGY PARAMETER BEALLITASARA EGY JARMU BEOY
VEZERELT RENDSZEREBREN

I, Eljards esdkok (2, 27) clodllidsdra, anelynek falal kifeszliett polyolefin anyag
seivetet ¢s bevonatokat tartalmaz,

- ahol legalibb cgy homérsékictndukdlt kotSsi clidrdst alkalmarunk, amelyben az
Osszekotendd anvagok (2, 27, 3, .37 legalabb egy részét egy fomrd légdrammal (18)

felbhevitjtk,

~ amely forrd Egdramot (18) Ogy dllftjuk ol hogy eloszir a levegdt epy vagy Wb
melegtd berendezdsen (16, 21) dtveretiiik 88 utdna az Osszekdtendd anvagrs (2, 27, 3, 31
sdvezetitk,

2

- ahol a ford légdramot ey heaperrés (12) bomencti oldaldrs vezetjik, €8 ahol az
Beszekdtendd anyay feltletének bevonatdt megolvasatjuk, &« a hengerréshen dsszenyomijuk,
azzal jellenmyezve, hogy

g légdramot (18) pulzdlva a legaldbb cey melegtd berendezésbe (16, 21) bevezetjik,
ahol legalabb a puleald lepdram (18) olballitdsara egy szelepet (23, 28) mikddetiink, 85 ¢

focs X Z{ﬁ X E (..-} i
sreleppel (23, 281 epy az atmoseffrikus  ayomasndl nagyobb nyomdst twtalmazd

nyomastartdly (271 nvildsat vezdreljik

2. Az eldrd ipénypont seerinti eljdrds, avasl jellemerve, hogy o Kadramat (18) k&t

impulzus kozsu megszakitjok,

3.0 Az el2b igényponiok egyike srerinti oljdrds, azzal jellemeave, hogy a

nyomastartalyt (273 g katesi ehidrgsok kvzou feltoltjik,

4, Az cloxd igénypontok egyike szerintl eljdrds, azzal jellemerve, hogy a levegdt egy

zsak (2, 27 aljahor vezetent leveght tobb csatornan (36) veretiiik oda,

3 Az ¢ldzd ipdnypontok epyike sewrintl elidrds, awenl jellemave, hogy sz

Uasrekétendd anyag (2, 2%, 3, 37) legaldbb egy részét cldmelegitiiik, mieléit a pulzdloe

LTIy

{gdrammal (18} cpy crohatas alag deszekdtjitk,

c.



6. Eazkor rsdkok (2, 27) clGallidsdra egy hifoszfiett polyolefin anyag sebvetet €

bevonatokat tartalmazd zsakanyagbol,

amely lepaldbb egy dllomdst (1) tanshuaz o ssdkanyag (2, 27, 3. 37) egy

homerséhlatindukalt kOidsdhes,

.

- ahol ax elsd Alomds (1) cpy bengerrdést (12) &8 egy légaram (18} eldaliligsirs
srolgdls eszkdet (13) tartalmar, amely epy rdnyftott légdmm (18) Kinyomasdra van

kialakitva,

- ahol az eszkdz (13) gy vagy tobb fudberenderdst (16, 21) tantalmaz, amelyek dgy

x

vannak a [gframboz (18) képest elrendeave, hogy a [gdramot (18} meleglisck,

- ahol a forrd Iegdram egy eszkaztn (13) keresztil] a hengerrés (13) bemeneti oldaldra

2

vezethetd, ¢

17BN
147

- ahol g fored légdram dital & zsdkanyag feliteteinek bevonatal megolvaszthatduk, s a

hengerressel {12) Gaszektthetdek,
azzal jellemeave,

hogy @ Iégdram indnyaban (x) lepaldbb egy fitdberendeséssel (16, 21) szemben
legalibb egy srelep (23, 28) van clrendezve, ahol a forrd [gdram a szelep (23, 28) betétje

#

révén pulzdl, és

hogy a légdram (18) irdnviban () a szelep {23, 28) eldut legaldbb egy nyomdstartaly
{27y van elhelyezve

7. Az eldzd igSnypont szevinti esrkor arzal jellemezve, hogy, @ logaldbb egy

¥

nvomdstaridly (273 fGthetd.
R, Az oldzd ket igénvpont egvike szerinti esekdz, azzal jellemezve, hogy o legalabb

eov nyomdstartaly (27) a nagvavomdsd levegd tdroldsdra atkalmas,
et . ' AN -

9. A 6-§, igénypontok egyike szerintt készllék, azzal jellemezve, hogy 8 légdram (18)
veretdsére dramidst irdnyban () o legaldbb epy szelop (23, 218) elott legaldbb két leposatorna

(36) vau elhelyezve.

10 Az cldzd igénypont szerinsi csskbz, azzal jellemezve, hogy a legaldbb ket

I8gosatorna {363 legalibb egyike futhetd.



11, Ax elozd K&t igenypont covike seorini osekdy, anzal jellemerve, hogy a ket
caatorna (30} legaldbb egyike az dramiasi irdnyban (x) kiszélesedik,
12, A 6-11. igéovpontok egyvike szerintl csrkoz, azeal jellemenve, hogy egy

hitdesekOz (32, 39} van a legaldbb egy wreleppel (33, 28) mitkddé kaposelatban van,
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