Inserting system

The invention relates to an inserting machine for
automatically filling envelopes according to claim
well as a method for operating such an inserting ma

according to the preamble of claim 15.

Various inserting machines are known from the prior

For example, WO 2016/026712 Al discloses a movable

shaped element for aligning the envelope on a packi
pocket, and means for pulling the envelope on the p
pocket. These are necessary because, due to the lar
distance from the transport rolls upstream of the f
the packing pocket, the envelope cannot be pushed
completely onto the packing pocket by the transport
alone through the funnel. It has also been recogniz
such a design is particularly susceptible to wear i

area of envelope pull rolls.

One of the objects of the present application is to
the above-mentioned disadvantages of the prior art
provide an inserting system that is as reliable as

in operation and less susceptible to wear and tear.
further object to provide an inserting system with
degree of flexibility that can process the large va

of envelope formats and qualities with little or no
changeover effort. Furthermore, low manufacturing ¢
high reliability were objects of the invention.

An inserting system according to the invention for
inserting envelope content into an envelope thus co
similar to the prior art, an envelope duct for empt
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envelopes, a flap opener for opening an envelope fl
the envelope, various transport means for transport
envelope from the envelope duct to a packing pocket
which the envelopes are filled, and a feeding devic
feeding the envelope content to the packing pocket
the packing pocket, wherein the transport means com
envelope tunnel mounted on the inserting system K s
be movable about a pivot axis, having an upper tunn
guidance and a lower tunnel guidance, for aligning
envelope onto the packing pocket, and swivel means
operatively connected to the envelope tunnel, as we
least one drivable envelope pusher roll. In additio
system comprises outlet-transport means for reforwa
the envelope filled with the envelope content.

In accordance with the invention, the envelope push
in a first position which the envelope tunnel and t
envelope pusher roll occupy relative to the packing

is fed from below towards the end region of the upp
tunnel guidance located downstream, and the end edg
end region is located in the transport direction T

in front of a front edge of the packing pocket. The
distance can be adjusted laterally offset in a rang

to 15 mm, preferably between 1 and 5 mm, i.e. direc
front of the front edge of the packing pocket. A lo

of the end edge can be offset downwards by 1 to 6 m
particular by 2 to 3 mm, in relation to a defined,
example horizontal plane spanned by the guiding sur
the packing pocket. This also depends on the angle
bend in the end region of the upper tunnel guidance

term "feed" here refers to a contactless advance of
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roll, depending on the stiffness of the envelope, e
distance of 0.5 to 2.0 mm, in particular approx. 1
order to enable the lowest-wear operation of the in
system. The envelope touches the roll due to the cu
guidance and is thus transported further.

In a so-called intermediate position which is raise
relative to the first position and which the envelo
tunnel and the envelope pusher roll can occupy rela
the packing pocket, the envelope pusher roll can al
fed from below towards the end region (88) of the u
tunnel guidance (82) which is located downstream, w
the envelope pusher roll is now located however dir
front of the front edge (21) of the packing pocket
with respect to the transport direction T. Dependin
diameter selected, the center point of the envelope
roll can be 5 mm to 20 mm, in particular 10 mmto 1
front of the edge of the packing pocket. The height
top point of the roll (i.e. the point where the upp
horizontal tangent lies) is 0 mm to 12 mm, in parti
mm to 4 mm, above the top edge of the front edge of
packing pocket.

In a so-called second position, which is occupied b
envelope tunnel and the envelope pusher roll relati
the packing pocket, these can be pivoted away from
front edge and the transport path in transport dire

between packing pocket and transport means can be r

The packing pocket can be connected to the insertin

machine K in a fixed position. The envelope tunnel
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comprise an area in which the tunnel guidances are

in a parallel way.

The envelope pusher roll can be connected to synchr
means for synchronous feeding of the envelope pushe
to the envelope tunnel or for synchronous pivoting

from the envelope tunnel.

Swivel means and synchronizing means can each compr

cam disc and at least one lever, wherein the at lea
lever of the swivel means connects the cam disc to
envelope tunnel and the at least one lever of the
synchronizing means connects the cam disc to the en
pusher roll via pivot points. In this case, the lev

each be guided over several pivot points on the cam
increase stability. The cam discs can be driven in
case by a drive arranged on the device side viaa d

wheel and driving means together.

Alternatively, swivel means and synchronizing means
each include a synchronous motor to synchronously c
the pivoting movements of the envelope tunnel and e
pusher roll.

If the envelope pusher roll is connected in fixed p

to the envelope tunnel, i.e. rigid or resilient, th
synchronizing means can be omitted and the drive ca
interact with the swivel means. Driving means can b

drive belt, a toothed belt or a chain.

In principle, one drive can be used to simultaneous
all moving parts of the transport system, in partic
swivel and synchronizing means, means of transport

drive rolls such as envelope pusher roll, as well a
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feeding means such as collecting and insertion chai
which simplifies the construction and synchronizati

the system.

In the second position, the envelope pusher roll ca
pivoted downwards with respect to the plane formed
guiding surface and the envelope tunnel can be pivo
upwards with respect to the plane formed by the gui
surface. Alternatively, in the second position, the
envelope pusher roll and the envelope tunnel can be
upwards with respect to the plane formed by the gui

surface.

In one embodiment of the invention, the envelope tu
an entrance area, followed by a straight guide area
transport direction T downstream and a curve downst
adjacent thereto, wherein the tunnel guidances are
parallel in the guide area and in the area of the ¢
This geometry of the envelope tunnel allows the env
be ideally fed, thus facilitating the opening of th
envelope in conjunction with a pivoting movement re
to the guiding surface of the packing pocket fixed
inserting system. The entrance area can be funnel-s
facilitate the insertion of the envelope. With rega

the use of the two terms top/bottom, it should be n
here that this is used in connection with an insert
system in which the envelopes are pushed onto the f
guide arranged here on the lower side of the packin
with an open flap at the bottom with respect to a b

of the envelope opposite the flap side of the envel

is understood by the person skilled in the art that
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inserting system in which the envelopes are pushed
packing pocket with the envelope flap at the top wi
respect to the backside of the envelope, the terms
this context at the top/bottom must be reversed in
analogous reverse conclusion and the packing pocket
now be installed with the flap guide at the top and
envelope tunnel rotated 180° about the transport ax
example. In this case, the transport roll described

is also fed from above instead of from below. Never
it is understood by the person skilled in the art t

an inserting system in which the envelope is fed in
below, the terms top/bottom must be reversed again
analogous reverse conclusion. Such inserting system
therefore expressly included in the present inventi

The envelope tunnel may comprise at least one drive
and at least one outlet roll for interaction with a

roll. The rolls can either be mounted on the envelo
tunnel, or the envelope tunnel can be mounted, e.g.
pivotably, around or on an axis of a drive roll att

the inserting machine. The rotation of the drive ro
the pivoting of the envelope tunnel take place
independently of each other, e.g. via separate bear

The envelope tunnel is shaped in such a way that it
the envelope against the envelope pusher roll. This
also be designed as a wide roll and can include, fo
example, a friction coating. It can consist of rubb
polyurethane etc. or a granular surface, e.g. diamo
tungsten carbide etc. In order to transport as wide
variety of envelope formats as possible, the envelo
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tunnel can additionally have one or more back-press
rolls which run with the envelope pusher roll in th
and intermediate position and which are mounted in

more recesses in the upper tunnel guidance.

The straight guide area mentioned above can be long
the entrance area and longer than the area comprisi
curve, wherein the length can be selected, for exam
between a quarter and three-quarter envelope length
(distance between envelope edge and envelope bottom
shortest envelope format to be processed.

The upper tunnel guidance may extend downstream bey
curve and downstream end of the lower tunnel guidan
lower tunnel guidance may extend upwards beyond the
entrance area and upwards beyond the end of the upp
tunnel guidance. The pivot bearing of the envelope

may be provided at its upstream end.

A method for operating an inserting system usually
comprises removing an envelope from an envelope duc
wherein the flap of the envelope closest to an enve
removal opening of an envelope duct, a stack of env
placed in the envelope duct, is opened by a flap op
whereupon the transport means transport the envelop
the opened envelope flap in front to a packing pock
which the envelopes are filled and the envelope con
fed to and into the packing pocket by means of a fe
device. The filled envelope is then transported fur

outlet—transport means.

In accordance with the invention, an envelope tunne
envelope pusher roll will be brought into a first p
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relative to the packing pocket, in which an end edg
downstream end section of an upper tunnel guidance
transport direction T is located immediately in fro
front edge of the packing pocket, and the envelope
roll, fed from below towards the end region, is ope
transport direction T, whereby the envelope flap is
under the front edge of the packing pocket parallel

at a flat transport angle W1 under a guiding surfac
packing pocket. In this case, the angle W1 can also
implemented as negative, i.e. directed downwards. T
W1 can be set between +15° and -15°, preferably bet
and +5°.

In an intermediate step, as soon as the envelope fl
below the guiding surface, the envelope pusher roll
envelope tunnel can then be pivoted into a so-calle
intermediate position raised relative to the first
position, whereby the envelope pusher roll is locat
directly in front of the front edge of the packing

in the direction of the transport path T and the en
flap is fed from the envelope tunnel to the packing
at a transport angle W2. In this case, the envelope
roll continues to be fed from below against the dow
end region of the upper tunnel guidance in transpor
direction T, whereby the envelope is opened for pus
and loading with envelope content onto the packing
The transport angle is in transport direction T for
envelope front with the flap facing downwards at an
and for the envelope back horizontal or upwards at
Wa3. The angles are set in each case from the tangen

last point of contact with the envelope pusher roll
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packing pocket. Angle W3 is between 0° and 20°, esp
5° to 10°.

In a so-called second step, after the envelope has
fully pushed onto the packing pocket, the envelope
roll and the envelope tunnel can be pivoted away fr
front edge into a so-called second position, whereb
transport path in transport direction A between the
pocket and the outlet-transport means is released.
second step, the envelope pusher roll can be pivote
downwards with respect to the plane formed by the g
surface and the envelope tunnel can be pivoted upwa
respect to the plane formed by the guiding surface.
pivoting movements of the envelope pusher roll and
tunnel can be synchronized by means of swivel means

synchronizing means.

Alternatively, in the second step, the envelope pus
and envelope tunnel can be pivoted upwards away in
to the plane formed by the guiding surface, e.g. jo

the swivel means.

In a further embodiment of the invention, a driven
transport roll, which is mounted on the envelope tu
the area of the lower tunnel guidance and pivoted w
and which in a position, e.g. in cooperation with a
roll mounted opposite on the upper tunnel guidance,
transports an empty envelope further through the tu
the transport direction T, further transports a fil
envelope in the transport direction A at the same t

a time-shifted manner and/or in another position wi

outlet-transport roll arranged underneath, which ca
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be constructed as a back-pressure roll. The outlet-
transport roll can be elastic, elastically coated o
spring-mounted. This has the advantage over the use
usual circular segments that the movement of the ou
transport roll does not have to be synchronized wit

envelope removal.

In another embodiment of the invention, in which th
movement of the envelope tunnel and the pusher roll
can also be designed as a pusher cylinder, is contr
cam discs as mentioned above, the cam discs can als
driven separately instead of using a common driving
(electronic shaft, servo drives, stepper motors), s

the movements can be optimized for certain envelope
the performance can be increased by means of

parameterization in the application.

As an alternative to operating the envelope tunnel
pusher roll with two cam discs, the two control cam
91" can also be integrated into one cam, making the

more compact and cost-effective.

In order to facilitate the setting when the machine
first put into operation, mechanically precisely ad
levers are used to transmit the movements from the
discs or from the cam disc. This allows readjustmen

optimizations to be made even during maintenance wo

In another embodiment of the invention, the cam dis
swivel device is open at the so-called zero point,
when the envelope tunnel is pivoted upwards, which
corresponds to position two here, in order to facil

manual opening and access for repairing malfunction
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With regard to the packing pocket, it should be men
that the width of said pocket can be adjusted, whic
provides greater flexibility.

In the following, the invention is described by way
example by means of the drawings. Figures 1 to 5 sh
different phases during the filling of an envelope
inserting system according to the invention.

Fig. 1 shows the envelope flap front edge under the
packing pocket

Fig. 2 shows the envelope flap fold above the packi
pocket

Fig. 3 shows the envelope readily pushed onto the
packing pocket

Fig.4 shows when the envelope is pushed away from t
packing pocket, start

Fig.5 shows when the envelope is pushed away from t

packing pocket

Fig.6 shows an overview in a side view with envelop

duct (analogously to Fig.5)

Fig.7 shows a side view detail with cam discs
(analogously to Fig.5)

Fig.8 shows a 3D view (analogously to Fig.5)

As shown in Fig.6, the envelope 5 is inserted into
envelope duct 11 with the closed envelope flap 8 fa
downwards according to an embodiment of a method ac
to the invention. The flap is opened by the envelop
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wheel 12 and the envelope 5 is pulled out of duct 1
the flap 8 open. It is then transported in a curve
flap open first into envelope transporter 50.

The opened envelope flap is located in the envelope
transporter 50 and down in further progress, as sho
Fig. 2.

The envelope 5 is now fed to the envelope tunnel 80
shown in Fig. 1, with the envelope flap 8 or flap f
edge 9 open, by means of pair of rolls 1, 2. The en
tunnel 80 is formed in the entrance area 84 by two
guidances 82, 83, which initially converge in a fun
shape, then parallel, straight at first and then fo
curve, here made of sheet metal, wherein said guida
limit the transport path of the envelope towards th
and bottom. Alternatively, to further reduce weight
version made of titanium, carbon fiber composite, i
particular made of anti-wear coated carbon fiber co
material, is also possible. Alternatively, it is al
possible to use guide rods, in particular made of t
above-mentioned materials. In this case, curve 85d
the transport path of the envelope at an angle of a
45° from a direction diagonally downwards to a dire
diagonally upwards. Upstream, the lower tunnel guid
is extended beyond the roll pair 1, 2 into the area
envelope transporter 50. Downstream, the upper tunn
guidance 82 is extended beyond the interaction area
the envelope pusher roll 70 and the optional back-p
roll 81 to the immediate vicinity of the front edge

the packing pocket 20. The back-pressure roll 81 ac
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through one or, if several rolls are used, through
recessed cut-outs in the upper tunnel guidance 82,
downstream of curve 85 outside the tunnel-shaped ar
the envelope tunnel 80. The lower tunnel guidance 8
the other hand, ends downstream, in the positions s
Figs. 1 to 3, immediately before the interaction ar

Although the embodiment shown here has advantages f

guidance of an envelope type with medium flap lengt
here, other configurations are also possible here i
principle. For example, the back-pressure roll 81 c

be omitted, since the envelope tunnel is designed i
way that it provides the counterforce required to f
sufficient friction on the envelope pusher roll 70.

85 can also be set to a greater or lesser change in
direction of the transport path, for example inar

from 30° up to and including 60°, and the kink 86 ¢
set to a range from 0° to 20°, preferably between 5
15°, depending on how far the upper tunnel guidance
beyond the interaction area. The distance between t
essentially parallel guides can be selected between
mm, in particular approx. 3 mm, or it can also vary
different sections. The length of the parallel sect

be set between one quarter and three quarters of th
minimum envelope length to be processed (distance b
envelope bottom 7 and flap edge 10), in particular
half an envelope length. The majority of the parall
guidance through guidances 82 and 83 is located ups
curve 85, whereas the lower guidance can end downst

immediately after the curve.
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The shape of the tunnel also depends on the angle a
height at which the envelope transporter 50 is arra
the roll diameters on which it is based, etc. Due t
adjustments, the above values may vary further. Ins
sheet metal, the envelope tunnel can also be made o
materials, in particular to reduce the moving mass.
can include titanium, carbon fiber material or othe
well as the design of the envelope tunnel, for exam

means of guide rods.

In the further course the envelope is further trans
through the pair of rolls 14, 15 firmly connected t
tunnel 80 and inserted into the envelope tunnel 80,
shown in Figures 1 and 2. The pair of rolls 14, 15
through one or, if several pairs of rolls are used,
several cut-outs in the lower tunnel guidance 83 an
upper tunnel guidance 82 in the entrance area 84 of
envelope tunnel 80. At the time the flap leading ed
the envelope 5 enters the envelope tunnel 80, it is
position shown in Fig. 5.

This envelope tunnel is movable up and down around
pivot point of the axis of feed roll 1. This pivot
advantageous, but not necessarily attached to the a
feed roll 1.

The movement is controlled such that when the flap
edge 9 reaches the end of the envelope tunnel 80, t

envelope tunnel has reached the position shown in F

As a result, the front edge of the flap 9, and thus
flap 8 itself, runs under the packing pocket 20. Th
envelope is further transported by the envelope pus
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70 with the (optional) back-pressure roll 81. The e
pusher roll is provided with a rubber, polyurethane
corundum coating with a good grip, which provides t
necessary friction and thus a safe feed. Thus, in m
cases the back-pressure roll 81 can be dispensed wi
since sufficient friction is already generated by t
friction lining of the envelope pusher roll and the
counterforce of the upper tunnel wall 82.

The movement of the envelope tunnel 80 is controlle
such a way that as soon as the front edge 9 of the
flap arrives under the packing pocket, the envelope
80 and the envelope pusher roll 70 are raised
synchronously, so that during this movement the env
transported further by the envelope pusher roll 70
envelope flap 8 is pushed further under the packing
20. The movements of the envelope tunnel 80 and the
envelope pusher roll 70 are synchronously upwards a
time.

The movements are controlled synchronously (but in
different ways in the course of a cycle) by the cam
90, 91 driven by the same drive. The rear internal
control cams 90' and 91' are shown in Figure 8 usin
transparent cam discs 90, 91. Trapped curves here a
understood to be control cams in which a guided gui
96, 97 is steered by guiding surfaces on both sides
little play in a groove-shaped cam track. The desig
guide pin in the cam track as a roll, as shown, is
preferred here, e.g. as a rotatable roll running on
stationary pin. An external control cam with spring
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lever would also be possible. The curves of the cam
move the envelope tunnel 80 and the envelope pusher
via levers 92, 93 and 62, 63. The pivot points of t
levers are located at 94 and 95 respectively.

An advantage of this design is that both the drive
transport rolls 1 and 14 and the envelope pusher ro
(rolls 2, 15, 81 are loosely following idle rolls)

as the movements of the cams 90 and 91 and thus of
envelope pusher roll 70 and the envelope tunnel 80
carried out from a central drive. This is inexpensi

due to the fixed mechanical coupling these movement
absolutely synchronously. In the chosen design, thi
simultaneously drives the collecting chain (which f
documents), which increases reliability (synchroniz

and minimizes manufacturing costs.

The movement of envelope tunnel 80 and envelope pus
70 is further controlled so that before the flap ed
arrives at the front edge 21 of the packing pocket,
upper edge of the envelope pusher roll and the lowe
of the upper tunnel guidance of the envelope tunnel
above the packing pocket, as shown in Fig. 2. This
opens the envelope so that the envelope flap is loc
under the packing pocket and the upper backside of
envelope slides over the packing pocket. The envelo
then completely pushed onto the packing pocket 20 b
envelope pusher roll 70. The position of the envelo
pusher roll 70 and the envelope tunnel 80 remain in
position shown in Fig. 2 during this time. Due to t
short distance between envelope pusher roll 70 and
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pocket 20 as well as envelope tunnel 80 and packing
20, a very well guided transport and a possible buc
the envelopes 5 due to resistance forces during pus
reliably prevented. This exact guidance also allows
envelope papers, wavy envelopes and envelopes of in
guality to be reliably processed. The non-driven ba
pressure roll 81 is fixed to the envelope tunnel an
with it. It provides the necessary back pressure fo
transport. This back-pressure roll is not mandatory
envelope qualities, but is helpful for processing t
entire range of envelope qualities without further
adjustments.

The guide plate 41 visible in the figures has no fu
for the transport and filling process.

The positions of the envelope pusher roll 70 and en
tunnel 80 shown in Fig. 3 correspond to those in Fi
They remain in this position until envelope 5 is fu
pushed onto packing pocket 20. The envelope 5 was f
transported here and completely pushed onto the pac
pocket 20.

As soon as the envelope bottom 7 has left the envel
tunnel 80 and the envelope pusher roll 70, and the
5 is completely pushed onto the packing pocket 20,
position of the envelope pusher roll 70 and envelop
80 is changed again. The envelope pusher roll 70 is
in this case in the direction of a lower end positi
while the envelope tunnel 80 is simultaneously rais
upper end position. This position is shown in Fig.
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Envelope pusher roll 70 and envelope tunnel 80 have
their end positions and thus allow space to eject t
envelope 5, now filled with envelope content 13, ag

the previous transport direction.

While the envelope is being pushed onto the packing
the upper insertion chain 23 begins to insert the ¢
taken over from the collecting chain inside the pac
pocket into the envelope pushed over the packing po
with its finger 22 (not visible in the figures). Th
controlled in such a way that insertion already beg
before the envelope is completely pushed on, but th
edge of the content only reaches the envelope botto
edge 21 of the packing pocket (Fig. 4) shortly afte
envelope has been completely pushed onto the packin
(Fig. 3). The collecting chain, which runs slower t
insertion chain, also transports the envelope conte
means of fingers. It is located below the upper ins
chain at the level of the packing pocket and is not

in the figures. The insertion chain 23 continues to
pushes the content completely into the envelope wit
finger 22 and during the further run the envelope t
with the content back down from the packing pocket
the envelope is picked up by the transport roll 14
back-pressure roll 30 underneath and transported fu
towards the exit onto the following transport belt

This is illustrated in Fig. 5. The envelope 5 with

13 has been pushed almost completely from the packi
pocket 20 by the fingers 22 of the upper insertion

and is further transported by the driven transport
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and the lower outlet roll 30. The driven transport

has a double function in this case: together with t
transport roll 30 at the bottom, it removes the fil
envelope, while at the same time the next empty env

fed together with the transport roll 15 at the top.

The outlet roll 30 is capable of compensating for t
thickness of the filled envelope by being spring-lo
self-sprung. Instead of a roll, segments can also b
here as are known from the prior art. Basically the
roll is used here synonymously to cylinder, i.e. if
more rolls are specified for a certain function, th
easily be replaced by a wide roll for example, i.e.
cylinder. Also, if not explicitly excluded or obvio
otherwise possible, the specification of a roll alw

includes a configuration with multiple rolls.

Shortly before the pair of rolls 14, 15 the next em
envelope 5 is already visible.

Next, the movement of envelope pusher roll 70 and e
tunnel 80 begins again in the direction of the posi
Fig. 1. With the envelope tunnel 80, the driven tra
roll 14, transport roll 15 and back-pressure roll 3

also lowered, so that the envelope with content 13
comes to rest on the transport belt 31, which then
transports the envelope 5 further to the optionally
integrated flap closing, gluing and exit stations.

The filled, and therefore mostly stiff, part of env

has completely left the packing pocket 20 when this
movement of the envelope tunnel begins. The envelop
can then still be partially located in the packing
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20, but is flexible enough to adapt to the movement

it consists of only one layer of paper. At the end
movement of envelope pusher roll 70 and envelope tu
the empty envelope has been transported further and
position of Fig. 1 is reached again. In Fig. 1 the

5 in transport can be seen on the conveyor belt 31.
attempt will be made to reach this position as earl
possible, but it must be ensured that the longest p
flap of the empty envelope 5 cannot collide with th
longest possible flap of the envelope 5 in transpor

As a special feature, as can be seen in the 3D view

8, the curve of the envelope tunnel 80 is designed
recess 100 in the outer guiding surface so that at

of the zero position of the machine, which correspo
the position shown in Fig. 5, the guide pin or roll

be manually moved upwards out of the guideway. This
the envelope tunnel to be raised further despite th
trapped curve in the zero position of the machine,

in the event of a jam the machine can be unclamped
accumulated material can be removed relatively quic

conveniently (user-friendliness).

The above embodiment achieves the goals of low
manufacturing costs, high reliability and low wear,

at the same time offering a high degree of flexibil
regard to a wide variety of envelope formats and qu
thanks to its simple, compact design and mechanical
coupled and therefore always synchronous movements

the need for control.
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With a lower priority of the target concerning prod

costs, it is possible to replace the mechanical cur

electric drives, e.g. servo drives, with an electro

in order to drive different curves depending on the

geometries of the envelope flaps, so that the perfo

can be further increased for ideal conditions of th

envelope flap, while all variants of envelopes can

processed. By storing the corresponding parameters

plant control system, flexibility and user-friendli

not restricted.

The following advantages, which are only listed by

example, result from the use of an inserting system

according to the invention as described here:

The envelopes are guided precisely through the enve
tunnel reaching as far as the packing pocket. Due t
very short distance between this guide and the pack
pocket, the envelope can be transferred very precis

so that higher outputs can be achieved.

Due to the long and very precise guidance of the
envelopes in the envelope tunnel, even thin papers
wavy envelopes can be safely processed. This makes
switching between different envelopes and envelope

qualities considerably safer.

The curve in the envelope tunnel preforms the envel
so that deformation "out in the open"” directly in f
of the packing pocket is kept to a minimum, which

increases reliability.
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With mechanically fixed coupled cam discs, the move
can be synchronized cost-effectively and precisely

without any control effort.

If the cam discs are driven by the chain drive of t
collecting section (collecting chain and insertion
chain) of the inserting machine, a separate drive i
saved, which reduces costs and increases reliabilit

since it is always synchronous.

The movements of the two curves can be designed in
a way that they function reliably without adjustmen
all machine-suitable envelopes, regardless of the f

shape and flap length.

The envelope pusher roll transports the envelope
directly to the packing pocket and thus transports
safely and in the best possible way without free fl

As soon as the envelope has left the envelope pushe
roll, the envelope is pushed onto the packing pocke
practically up to the stop, i.e. envelope bottom at
edge of the packing pocket, in any case sufficientl
far, so that only a very short distance remains bet

the envelope bottom and the edge of the packing poc
which can be overcome by the process dynamics. The
envelope is therefore completely pushed on by turni
the envelope pusher roll. It should be noted here i
this respect that inside the packing pocket the con
running inside is safely separated from the envelop
pushed on the outside, so that reliable operation i
ensured without damaging the content. Even if the
envelope is not completely pushed onto the packing

ments
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pocket due to the roll diameter, this distance is s
small that the envelope content can no longer touch
envelope during loading, which can prevent the form
of congestion in the packing pocket. Only when the
loading process has been completed does the front e
of the envelope content hit the envelope bottom and
the envelope from the packing pocket, driven by the
finger of the insertion chain itself.

The envelope pusher roll can push the envelope
completely onto the packing pocket without any wear
since the envelope has left the envelope pusher rol
a standstill, i.e. after it has been pushed onto th
packing pocket. This is in contrast to the envelope
rolls which are common today and are subject to a h
degree of wear and tear, and which have to pull the
envelope onto the packing pocket and in this respec
show a high degree of wear, especially in the trans
phases at the end of the pulling-up process and dur
empty cycles.

Two separate curves allow the two movements of the
envelope pusher roll and envelope tunnel to be opti
coordinated.

By means of the envelope pusher roll, the envelope
not pushed onto the packing pocket by a guide, but
directly onto the packing pocket, which reduces the
of a paper jam compared to the prior art. The dista
between the transport rolls 14, 15 in or immediatel
after the entrance area of the tunnel through which

envelope is pushed into the funnel to the envelope

the
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pusher roll, which is also driven, is short. The la
can also neutralize the occurrence of counterforces

the impact of the envelope on the packing pocket.

* The extremely short distance between envelope pushe
roll and packing pocket as well as envelope tunnel
packing pocket reliably prevents even thin envelope
papers from buckling.

» The design is simple which facilitates the operatio

* The mechanical coupling instead of the use of servo
drives ensures a cost-effective design and exact
synchronization of all movements in each phase (als

during acceleration and deceleration ramps).

» The use of a width-adjustable packing pocket with ¢
guidance, as described in WO 2016/026712 Al for exa
and an envelope tunnel suitable for all envelope le
and in accordance with the invention, achieves a hi
degree of flexibility, while at the same time provi
a high level of processing security against malfunc
and high quality of the processed documents (protec
against damage).

Although special embodiments of the present inventi
also been explained in the preceding sections on th
of figures and examples, special embodiments of ind
components mentioned in connection with individual
examples, such as envelope tunnels and their subuni
(tunnel guidances, rolls), swivel and synchronizing

etc., can in principle be combined with other speci

tter
by

and

losed
mple,
ngths
gh
ding
tions
tion

on have
e basis

ividual

ts
means,

al



25 -

embodiments and examples of the invention, provided that
this is not obviously senseless for the person skil led in
the art. This invention therefore also includes suc h

combinations, as well as inserting machines with an

envelope feed from above, i.e. with an envelope fla p at the
top, as well as those with an envelope feed from be low,
where again the envelope flap can be at the top or bottom

(see also above).
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List of Reference Numbers

1 feed roll(s)

2 feed roll(s), (idle roller(s))
3 pivot axis

1,2 pair of feed rolls

5 envelope

6 backside of the envelope
7 bottom of the envelope

8 envelope flap

9 front edge of flap

10 edge of flap

11 envelope duct

12 envelope towing wheel, flap opener
13 content of envelope

14 transport roll

14,15  pair of transport rolls

15 transport (idle) roll

20 packing pocket

21 front edge of the packing pocket

22 finger

23 insertion chain

24 guiding surface of the packing pocket

30 outlet roll
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31 transport belt

41 guide plate

50 envelope transporter
62, 63 lever

64, 65 load transmission points from 62, 63

70 envelope pusher roll(s), especially as envelope
pusher barrel(s)

71 area of interaction

80 envelope tunnel

81 back pressure (optional)
82 upper tunnel guidance
83 lower tunnel guidance
84 entrance area

85 bend

86 kink

87 straight guidance

88 end region

89 end edge

90, 91 cam disc

90, 91° control cam

92, 93 lever
94 pivot point (of lever 92)
95 pivot point (of lever 93)

96, 97 guide pins (also designed as roll)



98
99

100

W1, W2

28 -

driving wheel

driving means

recess

transport direction of the empty envelope
transport direction of the filled envelope

angle of transport
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CLAI M5

1. Inserting system for inserting an envelope conte
into an envelope (5), wherein the inserting system
comprises an envelope duct (11) for empty envelopes
transport means (1, 2, 14, 15, 50, 70, 80, 81) for
transport of the envelopes(5) from the envelope duc
to a packing pocket (20), on which the envelopes (5
filled, a feeding device (22, 23) to feed the envel
content (13) to and into the packing pocket (20), a

as outlet-transport means (14, 30, 31) for reforwar
the envelope (5) filled with the envelope content (
wherein the transport means comprise an envelope tu
(80) pivotably mounted around a pivot axis (3) at t
inserting system K, having an upper tunnel guidance
and a lower tunnel guidance (83), for alignment of
envelope (5) onto the packing pocket (20), as well
swivel means (62, 90, 98, 99) operatively connected
envelope tunnel, and at least one driven envelope p
roll (70),

characterized in that

the envelope pusher roll (70) in a first position,

the envelope tunnel (80) and the envelope pusher ro
take against the packing pocket (20), is positioned
up against a downstream end region (88) of the uppe
guidance (82) and a lower edge of an end edge (89)
end region (88) is offset downwards with reference
plane defined by the guidance plane (24) of the pac
pocket.
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2. Inserting system according to claim 1, character
that in position 1 the end edge (89) of the end reg
in the transport direction T is located directly in

of a front edge (21) of the packing pocket (20).

3. Inserting system according to claim 1 or 2,
characterized in that the envelope pusher roll (70)
intermediate position raised relative to the first

which the envelope tunnel (80) and the envelope pus
(70) occupy relative to the packing pocket (20), is
positioned bottom-up against a downstream end regio
of the upper tunnel guidance (82) and the envelope
roll (70) is located directly in front of the front

(21) of the packing pocket (20) with respectto a t

direction T.

4. Inserting system according to one of the precedi
claims, characterized in that the envelope pusher r
and the envelope tunnel (80) are pivoted away from
front edge (21) in a second position, which the env
tunnel (80) and the envelope pusher roll (70) occup
relative to the packing pocket (20), and release th
transport path in the transport direction A between
pocket (20) and outlet-transport means (30, 31).

5. Inserting system according to one of the precedi
claims, characterized in that the packing pocket (2
fixedly connected to the inserting machine K.
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6. Inserting system according to one of the precedi
claims, characterized in that the envelope tunnel (
comprises an area in which the tunnel guidances (82

are formed parallel.

7. Inserting system according to one of the precedi
claims, characterized in that the envelope pusher r

is connected to synchronizing means (91, 93).

8. Inserting system according to claim 7, character

that swivel means and synchronizing means each comp
cam disc (90, 91) and at least one lever (62, 63),

the at least one lever (62) of the swivel means con

the cam disc (90) to the envelope tunnel (80) and t
least one lever (63) of the synchronizing means con

the cam disc (91) to the envelope pusher roll (70)
transmission points (64, 65), and the cam discs (90

can be driven jointly by a drive arranged on the de

side via a driving wheel (98) and driving means (99

9. Inserting system according to claim 8, character
that the driving means (99) is a drive belt, a toot

or a chain.

10. Inserting system according to claim 7, characte
that swivel means and synchronizing means each comp

synchronous motor.
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11. Inserting system according to one of claims 4 t
characterized in that, in the second position, the
pusher roll (70) is pivoted downwards relative to t
formed by the guiding surface (24) and the envelope
(80) is pivoted upwards relative to the plane forme
guiding surface (24).

12. Inserting system according to one of claims 4 t
characterized in that, in the second position, the
pusher roll (70) and the envelope tunnel (80) are p
upwards with respect to the plane formed by the gui
surface (24).

13. Inserting system according to one of the preced
claims, characterized in that the envelope tunnel (
comprises an entrance area (84), a straight guidanc
(87) downstream thereof and a curve (85) adjacent
downstream thereof, wherein the tunnel guidances (8
are formed parallel in the guidance region (87) and
region of the curve (85).

14. Inserting system according to one of the preced
claims, characterized in that the envelope tunnel (
comprises at least one driving roll (1, 14) and pre
at least one idle roll (15, 81) for cooperating wit
driving roll (1, 14, 70).
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15. Method for operating an inserting system, where
transport means (1, 2, 14, 15, 50, 70, 80, 81) tran
the opened envelope (5) with the envelope flap (8)
advance from an envelope duct (11) to a packing poc
(20), on which the envelopes (5) are filled, and th
envelope content (13) is fed to and introduced into
packing pocket (20) by means of a feeding device (2
and outlet-transport means (14, 30, 31) which refor

filled envelope,
characterized in that

in this case an envelope tunnel (80) and an envelop
roll (70) are positioned relative to the packing po

a first position in which a lower edge of an end ed
of an end region (88) of an upper tunnel guidance (
arranged downstream is offset downwards relative to
defined by the guiding surface (24) of the packing
(20), whereby the envelope flap (8) is pushed under
front edge (21) of the packing pocket (20) parallel
at a transport angle W1 under a guiding surface (24
packing pocket, wherein the envelope pusher roll (7
fed from below against the end region (88), is oper

the transport direction T.

16. Method according to claim 15, characterized in
the first position, the end edge (89) is positioned
transport direction T immediately in front of a fro
(21) of the packing pocket (20).
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17. Method according to claim 16, characterized in
an intermediate step, as soon as the envelope flap
located below the guiding surface (24), the envelop
roll (70) and envelope tunnel (80) are pivoted into
intermediate position raised relative to the first
position, whereby the envelope pusher roll (70) is
directly in front of the front edge (21) of the pac
pocket (20) in the direction of the transport path

the envelope flap (8) is fed from the envelope tunn
to the packing pocket (20) at a transport angle W2,
the envelope pusher roll (70) is further operated f
below against the end region (88) of the upper tunn
guidance (82) located downstream in the transport d
T, whereby the envelope (5) is opened on the packin
(20) for pushing on and subsequent loading with env
content (13).

18. Method according to claim 17, characterized in
the intermediate step, the envelope (5) is pushed o
envelope pusher roll (70) to such an extent that th
envelope content (13) does not touch the envelope (
during loading.

19. Method according to one of claims 15 to 18,
characterized in that, in a second step, after the

has been completely pushed onto the packing pocket,
envelope pusher roll (70) and envelope tunnel (80)
pivoted away from the front edge (21) into a second
position and thus release the transport path in the

that, in
(8)is
e pusher

an

located
king

T, and
el (80)
wherein
rom

el
irection
g pocket
elope

that, in
n by the

13)

envelope
the
are



35 -

transport direction A between packing pocket (20) a nd
outlet-transport means (30, 31).

20. Method according to claim 19, characterized in that, in
the second step, the envelope pusher roll (70) is p ivoted
downwards with respect to the plane formed by the g uiding
surface (24) and the envelope tunnel (80) is pivote d
upwards away with respect to the plane formed by th e

guiding surface (24).

21. Method according to claim 20, characterized in that the
pivoting movements of envelope pusher roll (70) and

envelope tunnel (80) are synchronized by swivel mea ns (62,
90, 92, 98, 99) and synchronizing means (63, 91, 93 ).

22. Method according to claim 19, characterized in that, in
the second step, the envelope pusher roll (70) and the
envelope tunnel (80) are pivoted upwards away from the

plane formed by the guiding surface (24).

23. Method according to claim 22, characterized in that the
pivoting movement of the envelope pusher roll (70) and the
envelope tunnel (80) is effected by the swivel mean s (62,

90, 92, 98, 99).



