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HANDLING DEVICE WITH SUCTION CUP 
FOR FOODSTUFF 

TECHNICAL FIELD 
[ 0001 ] The present invention relates to a suction cup for 
handling foodstuff , a docking piece configured for support 
ing a suction cup and a handling device configured for being 
attached to a handling apparatus for handling foodstuff . 

BACKGROUND ART 
[ 0002 ] Vacuum pumps are known which use a source of 
compressed air or other high - pressure fluid in order to 
generate a negative pressure or vacuum in a surrounding 
space , which can be provided as an intake portion of the 
pump communicating with other parts of the pump or an 
interface , such as a suction cup , to an object to which the 
vacuum is to be applied . Compressed air - driven ejectors 
operate by accelerating the high - pressure air through a drive 
nozzle and ejecting it as an air jet at high speed across a gap 
between the drive nozzle and an outlet flow passage or 
nozzle . A fluid medium in the surrounding space between the 
drive nozzle and outlet nozzle , e . g . the intake portion , is 
entrained into the high - speed flow of compressed air , and the 
jet flow of entrained medium and air originating from the 
compressed air source is ejected through the outlet nozzle . 
As the fluid in the space between the drive and outlet nozzles 
is ejected in this way , a negative pressure or vacuum is 
created in the volume surrounding the air jet , e . g . in the 
intake portion , which this fluid or medium previously occu 
pied . 
[ 0003 ] Such vacuum pumps can be provided with a suc 
tion cup or a similar device so that the negative pressure or 
vacuum created by the vacuum pump in the intake portion 
acts on the inside of the walls of the suction cup , thereby 
providing for a suction force which can be applied to a 
surface of an object which thus can be handled . Such a 
mechanism is generally known to be used for handling small 
to medium - sized articles , in particular foodstuff such as 
peppers , tomatoes , sausages , meat in the form of non 
processed meat or in the form of hamburger patties , choco 
late confectionary , chocolate bars , bread etc . If the foodstuff 
articles are contacted by the suction cup of a respective 
handling device , the suction cup is at risk of being contami 
nated by bacterial growth which not only applies to the 
contacting area itself , but also for any element downstream 
of the suction cup , i . e . in particular any outlet nozzle of the 
vacuum pump . If bacterial growth reaches the contacting 
area , foodstuff handled by the suction cup may be contami 
nated . 
[ 0004 ] In order to avoid a health risk due to a possible 
contamination of parts of the handling device , the suction 
cup and any downstream element ought to be regularly 
replaced . This maintenance procedure is both time - consum 
ing and expensive , depending on the number and complexity 
of the parts to be replaced . 

handling device using an ejector and a suction cup for 
handling foodstuff which allows for efficient , in particular 
quick and cost - efficient , maintenance . 
[ 0006 ] This problem is solved by the suction cup accord 
ing to claim 1 , the docking piece according to claim 7 and 
the handling device according to claim 13 . Preferred further 
developments and features of the present invention are 
subject to the dependent claims and the following detailed 
description of the invention . 
[ 0007 ] A suction cup for handling foodstuff according to 
the present invention comprises a suction opening for apply 
ing a suction force to a surface of the foodstuff to be handled , 
a drive opening for receiving a separate drive nozzle , and an 
outlet nozzle having at least one constriction which outlet 
nozzle is aligned with the drive opening , wherein the suction 
cup is configured for being removably attached to a docking 
piece for supporting the suction cup . 
[ 0008 ] The suction force applied via the suction opening 
to the surface of the foodstuff generally results from a 
negative pressure or vacuum inside of the suction cup . This 
mechanism as the basis for handling devices using suction 
cups is generally known in the art , in particular for handling 
small and medium - sized articles . 
[ 0009 ] The drive opening of the suction cup according to 
the present invention is a hole , for example a bore , which is 
sized and shaped for receiving a drive nozzle which drive 
nozzle is not part of the suction cup , but can separately be 
inserted into the drive opening and be removed therefrom . 
The drive opening may comprise means for providing a 
fluid - tight , in particular an air - tight connection between the 
periphery of the drive opening and the separate drive nozzle . 
[ 0010 ] Alternatively or additionally , the drive nozzle may 
comprise such means . Means for providing a fluid - tight 
connection are generally known from the prior art and could 
be formed by a separate seal , e . g . an o - ring , or by a 
corresponding shape and appropriate material properties , in 
particular elasticity , of a contacting surface of the drive 
nozzle and / or the drive opening . 
[ 0011 ] The outlet nozzle comprises at least one constric 
tion for accelerating the fluid to be led through it . It is 
possible that the outlet nozzle comprises a single constric 
tion or more than one constriction . Also , it is possible that 
the outlet nozzle has a stepped cross section with a specific 
series of relative constrictions along the flow of fluid 
through the outlet nozzle . In the context of the present 
invention , a constriction means a portion of a fluid channel 
relatively having a relatively narrow cross section with 
regard to adjacent portions of the fluid channel on an 
upstream and a downstream side of the constriction . 
[ 0012 ] That the suction cup according to the present 
invention is configured for being removably attached to a 
docking piece means that it can be attached to the docking 
piece and removed from it without destroying or damaging 
it . Preferably , removing the suction cup from the docking 
piece allows readily replacing the suction cup by a new 
suction cup to be attached to the docking piece . 
[ 0013 ] The suction cup as described herein forms a pos 
sibly contaminated part of a handling device comprising the 
suction cup and a docking piece . 
0014 ] In other words , the suction cup comprises those 
elements of the handling device which are located down 
stream of the source for possible contamination , the surface 
of the handled foodstuff . 

SUMMARY OF THE INVENTION 
[ 0005 ] In view of the above - outlined problems of the prior 
art , it is an object of the present invention to provide a 
handling device which allows for maintaining a hygienic 
operation of a handling device using an ejector and a suction 
cup for handling foodstuff at a reduced maintenance effort . 
Accordingly , an object of the invention is providing a 
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[ 0015 ] Preferably , the outlet nozzle is integrally formed 
with the suction cup as a unitary piece . 
[ 0016 ] This reduces manufacturing cost of the suction cup . 
For example , the suction cup can be formed as one piece by 
injection molding or similar methods generally known in the 
art . The outlet nozzle preferably is made of the same 
material as the remaining portion of the suction cup . 
[ 0017 ] AS an alternative , the suction cup comprising the 
outlet nozzle can be manufactured using two - component 
injection molding and can , therefore , be composed of two 
different materials . Alternatively , it is possible that the outlet 
nozzle is formed separately and combined with the remain 
ing portion to form the suction cup according to the present 
invention . 
[ 0018 ] The suction cup preferably is configured such that 
the drive nozzle , when received in the drive opening , and the 
outlet nozzle cooperate to form an ejector for providing a 
suction force to the suction opening . 
[ 0019 ] According to this preferred feature , the drive 
nozzle and the outlet nozzle directly define a gap between 
each other across which the fluid , e . g . high - pressure air , 
entrains fluid , e . g . air , occupying the gap so that a flow of 
fluid from the gap out of the outlet nozzle is generated which 
results in a negative pressure in the space surrounding the 
gap and previously occupied by the fluid . As an alternative , 
it is possible that the drive nozzle received in the drive 
opening is configured to guide the high pressure fluid 
towards a further nozzle which ejects the high pressure fluid 
across the gap and into the output nozzle . In this exemplary 
configuration , the drive nozzle and the outlet nozzle would 
indirectly define the gap required for the function of the 
ejector . 
[ 0020 ] In a preferred embodiment , the suction cup further 
comprises a blow - off opening for applying positive pressure 
to the inside of the suction cup . The blow - off opening is in 
communication with the suction opening and preferably 
communicates with a first hole for connecting a pressure 
source to the blow - off opening . 
[ 0021 ] The provision of a blow - off opening allows for 
facilitating a releasing operation in which the foodstuff 
object carried by the suction cup is released from the suction 
cup . By applying the positive pressure through the blow - off 
opening , any remaining suction force is overturned so that 
the foodstuff object is immediately released . 
[ 0022 ] Alternatively , it is possible that no such blow - off 
opening is provided . In this case , stopping operation of the 
ejector results in the negative pressure to more slowly 
equalize so that it may take longer to release the foodstuff 
object from the suction cup , if compared to applying a 
positive pressure through a blow - off opening or similar 
means . 
[ 0023 ] The first hole , with which the blow - off opening 
preferably communicates , is part of the suction cup and can 
be configured to receive a post or similar part of a docking 
piece carrying also the drive nozzle received in the drive 
opening . In this way , it is easily possible to provide the 
positive pressure to the blow - off opening without much 
additional effort , in particular via the docking piece . 
[ 0024 ] Further preferably , the suction cup comprising a 
vacuum sensor opening , for sensing a pressure level inside 
of the suction cup , wherein the vacuum sensor opening 
preferably communicates with a second hole for connecting 
a vacuum sensor to the vacuum sensor opening . 

[ 0025 ] Providing a vacuum sensor is helpful for several 
applications generally being known from the prior art . In 
particular , it is possible to use the vacuum sensor for 
monitoring a vacuum , and thus a configuration in which a 
foodstuff object is contacted and being held by the suction 
opening in order to confirm that proper operation of the 
suction cup is maintained . Further , a vacuum sensor can be 
used for controlling a pump or other pressure source for 
providing high pressure fluid to the drive nozzle in order to 
operate the ejector . 

[ 0026 ] Also the second hole , with which the vacuum 
sensor opening preferably communicates , is part of the 
suction cup and can be configured to receive a post or similar 
part of a docking piece carrying also the drive nozzle 
received in the drive opening . In this way , it is easily 
possible to provide the pressure from inside of the suction 
cup to a vacuum sensor without much additional effort , in 
particular via the docking piece . 
[ 0027 ] In a preferred embodiment , the suction cup further 
comprises a non - return valve placed between the outlet 
nozzle and the suction opening . 
[ 0028 ] The non - return valve is capable of blocking a fluid 
flow towards the suction opening and allows a fluid flow 
from the suction opening towards the outlet nozzle . 
100291 . The non - return valve , therefore , increases safety of 
the handling operation because , for example , even when the 
pressure source is switched off or disconnected from the 
drive nozzle so that negative pressure is no longer generated , 
the negative pressure on the suction opening side of the 
non - return valve can be maintained as a fluid flow towards 
the suction opening is blocked by the non - return valve . 
[ 0030 ] However , as an alternative , it is possible that no 
non - return valve is provided which reduces the cost of the 
suction cup and may slightly increase the suction force 
which can be applied via the suction opening as the non 
return valve between the outlet nozzle and the suction 
opening consumes some of the suction force for being 
opened . 
[ 0031 ] According to a further aspect , the present invention 
lies in a docking piece configured for , on the one hand , 
supporting a suction cup removably attached to it and , on the 
other hand , configured for being attached to a handling 
apparatus for handling foodstuff . The docking piece com 
prises a drive nozzle which is configured for being inserted 
into the suction cup attached to the docking piece for 
ejecting a fluid from the drive nozzle inside of the suction 
cup , and an interface for functionally connecting the dock 
ing piece to the handling apparatus . 
[ 0032 ] The docking piece and the suction cup described 
before are preferably interrelated products . The docking 
piece is sized and shaped such that the suction cup can 
readily be attached to the docking piece and removed 
therefrom , in particular in order to replace the suction cup by 
a new suction cup . The ability to exchange only the suction 
cup without a need to also replace the docking piece 
comprising the drive nozzle and possibly terminals and 
peripheral devices allows for reduction of parts as well as a 
reduction of costs for the parts to be exchanged in order to 
maintain a hygienic handling of foodstuff using a suction 
cup . Therefore , the docking piece , as well as the suction cup , 
allow for efficient , in particular quick and cost - efficient , 
maintenance of a handling device for handling foodstuff 
using suction force . 
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[ 0033 ] The docking piece configured for being attached to 
the handling apparatus forms an interface between the 
handling apparatus and the possibly contaminated part of the 
handling system . The docking piece is part of the handling 
device which is not possibly contaminated as its elements 
are located upstream of the possible source of contamina 
tion , the surface of the foodstuff handled by the device . In 
this function , the docking piece may , for being connected to 
the handling apparatus , have a common “ footprint " for 
establishing a connection to the robot , traverse or other 
means supporting and moving the handling apparatus 
including the docking piece . 
[ 0034 ] Preferably , the docking piece further comprises at 
least one locking element for providing a mechanically 
locked connection between the docking piece and the suc 
tion cup . Further preferably , the locking element comprises 
a snap fit element , in particular a projection or a recess , for 
cooperating with the suction cup , preferably wherein the 
locking element is provided on a post of the docking piece 
for engaging a hole in the suction cup . 
[ 0035 ] The preferred locking element ensures a secure 
mechanical connection between the docking piece and the 
suction cup . On the other hand , the locking element may 
facilitate attaching the suction cup to the docking piece as it 
is , in a preferred embodiment , configured such that it 
provides a positive feedback to the user as soon as the 
suction cup is correctly attached to the docking piece . An 
example for such a locking element is a snap fit element 
which is configured to snap in when the suction cup is 
correctly positioned on the docking piece . If the docking 
piece comprises a post which is configured for engaging a 
corresponding hole or bore in the suction cup , the locking 
element can preferably be provided on the post thereby 
further improving the connection between the suction cup 
and the docking piece . 
[ 0036 ] . In a preferred embodiment , the docking piece fur 
ther comprises at least one terminal in fluid communication 
with at least one opening so that , when the suction cup is 
attached to the docking piece , a fluid communication 
between the suction cup and the at least one terminal can be 
established . Further preferably , the at least one terminal is 
provided with a threading or hose cartridge connector . 
[ 0037 ] The terminal or terminals provided in this preferred 
embodiment facilitate attaching a vacuum sensor , a pressure 
source for a blow - off operation or a pressure source for 
providing the high - pressure fluid to the drive nozzle . In 
order that a fluid communication is established between the 
respective terminal and the suction cup , an opening of the 
docking piece is dimensioned , located and configured to 
cooperate with a corresponding opening in the suction cup , 
for example the blow - off opening and the vacuum sensor 
opening . Alternatively , it is possible that the docking piece 
is connected to a high - pressure fluid source , a pressure 
source , a vacuum sensor or any other means using other 
connection means generally known from the art . 
[ 0038 ] Preferably , the docking piece is predominantly 
made of stainless steel and , further preferably , the drive 
nozzle is predominantly made of molded plastic . Stainless 
steel is preferred because this material is particularly 
hygienic . Forming the drive nozzle from plastic is preferred 
over forming it also from stainless steel as precision machin 
ing of stainless steel is much more difficult than machining 
plastic at the same level of precision . For example , the drive 
nozzle may have an aperture at its tip of a radius of 0 . 003 

mm which is difficult to achieve in stainless steel . It is 
generally preferred , if the drive nozzle and the docking piece 
are not integrally formed as a unitary piece , that the drive 
nozzle is threaded into the docking piece and thus connected 
to it . 
[ 0039 ] . In a preferred embodiment , the docking piece com 
prises a first post configured for engaging a first hole of the 
suction cup and a second post configured for engaging a 
second hole of the suction cup , wherein the first post and the 
second post comprise an opening in fluid communication 
with a first terminal and a second terminal , wherein the 
openings preferably are located at a circumferential position 
of the first and second post , wherein the first terminal and the 
second terminal preferably are provided with a threading or 
hose cartridge connector . 
[ 0040 The first and second holes of the suction cup are 
described further above also in connection with the preferred 
provision of posts to cooperate with these holes . It is 
possible that openings such as the blow - off opening or the 
vacuum sensor opening are provided in the walls of the holes 
and are sized , located and configured such that one of the 
openings of the suction cup and a respective one of the 
openings of the docking piece are in fluid communication . 
This means that they may overlap or otherwise allow a fluid 
flow from the one opening to the other opening for example 
through a channel formed by a groove on the circumference 
of the respective post and the inner surface of the respective 
hole . The openings of the posts are in fluid communication 
with the respective terminals preferably via an internal fluid 
line inside of and along the extension of the respective post . 
[ 0041 ] In this way , mechanical and functional aspects of a 
connection between the docking piece and the suction cup 
are advantageously combined . As an alternative for mainly 
mechanical connection but also with the option of providing 
a further function , the posts can be configured as substan 
tially circularly cylindrical rods , but also as dovetail con 
nectors , T - slots or rods of different basic shape such as oval 
or having the shape of a square , rectangle , triangle or other 
polygonal form . 
[ 0042 ] A handling device according to the present inven 
tion is configured for being attached to a handling apparatus 
for handling foodstuff . A handling apparatus for handling 
foodstuff can e . g . be a robot or a traverse and conveying 
system to which the handling device comprising suction cup 
and docking piece is applied as some sort of interface 
between the handling apparatus and the foodstuff to be 
handled . The docking piece supports the suction cup , whilst 
the suction cup is removably attached to the docking piece . 
The docking piece comprises a drive nozzle inserted into the 
suction cup , which suction cup is attached to the docking 
piece , so that a fluid ejected from the drive nozzle passes into 
the suction cup , and an interface for functionally connecting 
the docking piece to the handling apparatus . On the other 
hand , the suction cup comprises a drive opening receiving 
the drive nozzle of the docking piece , an outlet nozzle 
having at least one constriction , which outlet nozzle is 
aligned with the drive nozzle , so that the drive nozzle and the 
outlet nozzle cooperate to form an ejector , and a suction 
opening for applying a suction force provided by the ejector 
to a surface of the foodstuff to be handled . 
[ 0043 ] The handling device comprises both a possibly 
contaminated portion and a not possibly contaminated por 

t ion of the handling system . According to the configuration 
of the handling device comprising a suction cup and a 
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docking piece , the handling device can easily be disas - 
sembled by removing and replacing the suction cup so that 
it is very easy and does not require much effort to carry out 
all necessary maintenance for maintaining a hygienic con 
dition of the handling device and , thus , the complete han 
dling apparatus over an extended period of time . In other 
words , it is particularly easy to replace any possibly con 
taminated parts of the system with new parts without the 
need to replace also parts of the handling device which are 
not possibly contaminated from contacting contaminated 
foodstuff . 
[ 0044 ] Using at least one of a handling device as described 
above , a suction cup as described above , and a docking piece 
as described above for handling foodstuff solves the object 
of the present invention . In particular , it is possible to very 
efficiently maintain a hygienic condition of the handling 
apparatus , the handling device and the docking piece by 
simply replacing the suction cup in regular intervals . 
( 0045 ] As a conclusion , the inventors found that it is 
possible to identify possibly contaminated parts of a han 
dling system and to decouple them from other parts thereof . 
Thus , the possibly contaminated parts can be integrated into 
a structure which can be readily replaced , preferably as a 
one - piece structure , and recycled . This way , it is possible to , 
firstly , carry out maintenance procedures quickly and , sec 
ondly , avoid unnecessary costs and waste if compared to an 
exchange of the whole ejector - suction cup system . Contrary 
to prior designs with , for instance , a screw - on suction cup , 
where the designs entailed screwing the suction cup onto 
something which was a complete pump , i . e . included the 
drive nozzle and the outlet nozzle , the invention has split the 
drive nozzle off the remainder of the pump so that the 
remainder of the pump can selectively , easily and quickly be 
replaced . Further features and advantages of the present 
invention become apparent from the following description 
of the drawings and preferred embodiments and the claims 
attached . 

[ 0054 ] FIG . 1a illustrates a bottom view of a first embodi 
ment of a handling device 100 comprising a suction cup 10 
and a docking piece 30 . Details of the suction cup 10 and the 
docking piece 30 will become further apparent from the 
following figures and description . 
[ 0055 ] The illustration of the handling device 100 of FIG . 
la illustrates an inside of the suction cup 10 from below , i . e . 
its open end which is configured for contacting the foodstuff 
to be handled . Apart from the walls that make up the actual 
cup , the suction cup 10 comprises an outlet nozzle 16 which 
is located on an opposite side of the docking piece 30 being 
attached to the suction cup 10 in an upper region of the 
suction cup 10 . A non - return valve 28 can be seen in FIG . la 
which is located at the top of the actual cup and will be 
further described in connection with FIGS . 1b and 2 below . 
In the vicinity of the non - return valve 28 , the embodiment 
according to FIG . 1a comprises two openings 18 , 20 which 
will also be described in further detail below and are , in this 
embodiment , located on opposing sides of the non - return 
valve 28 in a radial direction with respect to the substantially 
circularly shaped bottom of the suction cup 10 . 
[ 0056 ] FIG . 16 illustrates a sectional side view of the 
embodiment of FIG . la , taken along the plane indicated as 
line A - A in FIG . 1a . As to the suction cup 10 , FIG . 1b 
illustrates the outlet nozzle 16 in sectional view . Aligned 
with the outlet nozzle 16 is a drive opening 14 which is 
configured for receiving a drive nozzle 32 , the drive nozzle 
32 being part of the docking piece 30 . Between the drive 
nozzle 32 and an entry of the outlet nozzle 16 , the suction 
cup 10 comprises an intake portion 26 , a space surrounding 
the drive nozzle 32 and the entry of the outlet nozzle 16 . 
Compressed fluid such as air being accelerated and ejected 
by the drive nozzle 32 and flowing into the outlet nozzle 16 
entrains the surrounding fluid in the intake portion 26 , 
thereby generating a negative pressure or vacuum in the 
intake portion 26 . The outlet nozzle 16 illustrated in FIG . 16 
comprises a constriction by which the fluid entering the 
outlet nozzle is accelerated . This constriction is preferably 
present in the outlet nozzle 16 but is not essential for the 
present invention . Further , the presence of a constriction is 
not related or linked to any other feature of the outlet nozzle 
16 , the drive nozzle 32 or any other member of the mecha 
nism illustrated in FIG . 1a and 1b . Further , it is possible that 
the outlet nozzle 16 comprises more than one constriction , 
for example as a stepped cross section . 
[ 0057 ] Beneath the intake portion 26 , the embodiment of 
FIG . 1 comprises the non - return valve 28 mentioned above 
with regard to FIG . la . On the one hand , the non - return 
valve 28 allows fluid to flow upwards towards the intake 
portion 26 driven by the negative pressure or vacuum 
created in the intake portion 26 . The elements of the suction 
cup 10 above the non - return valve 28 , i . e in particular the 
drive opening 14 , the outlet nozzle 16 and the intake portion 
26 , form an ejector portion 13 of the suction cup 10 . If 
combined with the drive nozzle 32 of the docking piece 30 , 
the ejector portion 13 provides an ejector so that a vacuum 
can be generated . On the other hand , the non - return valve 28 
allows for preventing fluid from flowing from the intake 
portion 26 , the outlet nozzle 16 , the inlet opening 14 or drive 
nozzle 32 towards the suction opening 12 . In this way , the 
vacuum and , therefore , the suction force within the bellows 
portion 11 acting on the surface of the foodstuff contacting 
the suction opening 12 , can be maintained even when the 
pressurized fluid is no longer applied to the drive nozzle . 

BRIEF DESCRIPTION OF THE DRAWINGS 
[ 004 ] FIG . 1 illustrates a first embodiment of a handling 
device for handling foodstuff . FIG . 1a is a bottom view , FIG . 
1b is a sectional side view taken along line A - A of FIG . 1a . 
[ 0047 ] FIG . 2 illustrates an embodiment of a non - return 
valve used in the embodiment according to FIG . 1 . FIG . 2a 
is a top view , FIG . 2b is a sectional side view taken along 
line C - C of FIG . 2a , FIG . 2c is a perspective view . 
[ 0048 ] FIG . 3 illustrates a further embodiment of a han 
dling device for handling foodstuff . FIG . 3a is a bottom view 
and FIG . 3b is a sectional side view taken along line A - A of 
FIG . 3a . 
[ 0049 ] FIG . 4 illustrates a perspective view of an embodi 
ment of a handling device . 
[ 0050 ] FIG . 5 illustrates a sectional view of an embodi 
ment of elements of a handling device . 
[ 0051 ] FIG . 6 illustrates a sectional view of a further 
embodiment of elements of a handling device . 
[ 0052 ] FIG . 7 illustrates in a sectional view a further 
embodiment of elements of a handling device . 

DETAILED DESCRIPTION 
[ 0053 ] In the following description , like elements are 
assigned to like numerals and reference signs and a repeti 
tive description of elements being illustrated in more than 
one figure is partly omitted . 
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[ 0058 ] Beneath the non - return valve 28 , the suction cup 10 
comprises a bellows portion 11 which is substantially 
formed by a bellows - shaped , generally tapered surrounding 
wall extending from near the position of the non - return 
valve 28 to a suction opening 12 at the bottom part of the 
suction cup 10 . The suction opening 12 is configured for 
contacting foodstuff to be handled by the handling device 
100 . If the surface of foodstuff to be handled by the handling 
device 100 is properly contacted by the suction opening 12 , 
the vacuum generated in the intake portion 26 will result in 
the generation of a vacuum of similar strength within the 
bellows portion 11 , thereby generating a suction force which 
acts on the foodstuff the surface of which being contacted by 
the suction opening 12 . 
[ 0059 ] The high - pressure fluid which is provided to the 
drive nozzle 32 of the docking piece 30 is led to the drive 
nozzle 32 via a pressure line , bore , hole , in the connecting 
piece 30 ending in a terminal 44 for attaching a pressure 
source , such as a pump or a pressurized fluid source , or a 
pressure line connecting the terminal 44 to a pressure source . 
[ 0060 ] In the upper part of the docking piece 30 , a hole 31 
is provided which corresponds to a supporting structure for 
the docking piece 30 in this example . Via this supporting 
structure , the docking piece 30 can be attached to a sup 
porting structure such as a robot arm or a traverse . 
10061 ] Of course , it is possible that the docking piece 30 
has different means for it to be coupled or connected to a 
supporting device . 
10062 ] FIG . 2a illustrates a top view of an example of a 
non - return valve 28 used in the embodiment of FIG . 1 
above . The non - return valve 28 comprises a flap which can 
be bent in one direction but cannot be bent into the opposite 
direction . FIG . 2b illustrates a sectional view of the non 
return valve 28 taken along the plane illustrated as line C - C 
in FIG . 2a . Further , FIG . 2c illustrates a perspective view of 
the non - return valve 28 . 
[ 0063 ] FIG . 3 shows a further embodiment of a handling 
device 100 . The embodiment of FIG . 3 is similar to the 
embodiment of FIG . 1 . The embodiment of FIG . 3 differs 
from the embodiment of FIG . 1 in that it does not comprise 
the non - return valve 28 illustrated in FIGS . 1 and 2 . 
[ 0064 ] In the embodiment of FIG . 3 , without the non 
return valve 28 of FIGS . 1 and 2 , any negative pressure 
within the bellows portion 11 will be equalized as soon as 
the high - pressure fluid flow through the drive nozzle 32 and 
the outlet nozzle 16 is stopped , unless additional valves are 
provided at applicable positions along the stream of fluid . 
[ 0065 ] On the other hand , the non - return valve 28 of the 
embodiment illustrated in FIG . 1 slightly reduces the nega 
tive pressure in the bellows portion and , further , is an 
additional part which results in additional cost of the suction 
cup 10 . If compared to the embodiment according to FIG . 1 , 
the embodiment according to FIG . 3 maximizes the suction 
force at the suction opening 12 and reduces the cost for the 
suction cup 10 at the expense of losing the ability to 
maintain the vacuum inside of the bellows portion 11 , in the 
absence of any additional means , if the ejector is not 
operated . 
[ 0066 ] FIG . 4 illustrates a perspective view of a handling 
device 100 comprising the suction cup 10 and the docking 
piece 30 described above . In addition to the illustrations of 
FIGS . 1 and 3 , FIG . 4 illustrates that the docking piece 30 
is locked to the suction cup 10 by means of two posts 34 . 1 , 
34 . 2 which will be described in more detail further below . 

Also , FIG . 4 illustrates a further terminal 40 which is in fluid 
communication with the opening 18 illustrated in FIGS . 1 
and 3 and which will also be further described below in more 
detail . 
[ 0067 ] The docking piece 30 illustrated in FIG . 4 com 
prises , in addition to the hole 31 , four further holes 33 which 
are located in a square configuration around the hole 31 . The 
five holes 31 , 33 provide for attaching the docking piece 30 
to a support member , e . g . of a robot or traverse , for holding 
the handling device 100 . Of course , different means for 
supporting the docking piece 30 will be apparent to the 
skilled person . The means for supporting the docking piece 
30 are not related to the handling device 100 or any part 
thereof 
[ 0068 ] FIG . 5 illustrates a sectional top view of a suction 
cup 10 and a docking piece 30 , respectively . 
[ 0069 ] In the left hand part of FIG . 5 , the docking piece 30 
is illustrated to comprise the drive nozzle 32 as a separate 
piece which is attached to a body 35 of the docking piece 30 . 
The body 35 is preferably made of stainless steel , whereas 
the drive nozzle 32 is preferably made of plastic . The body 
35 and the drive nozzle 32 being “ made of " a certain 
material means that these elements are predominantly made 
of the respective material . This also covers that relatively 
small parts or separate elements such as an o - ring or seal , an 
inlay or coating can be formed of a different material such 
as a different metal , plastic or rubber . 
[ 0070 ] The drive nozzle 32 is in fluid communication with 
the terminal 44 to which a high - pressure fluid source can be 
connected , for example via a pressure line or similar means . 
In order to securely attach the high - pressure fluid source to 
the docking piece 30 , the terminal 44 comprises a threading 
50 . 3 . Alternatively , a hose cartridge connector can be used 
for the terminal 44 . 
[ 0071 ] A similar or same threading as the threading 50 . 3 
is provided at the further terminal 40 as threading 50 . 1 and 
a further terminal 42 as further threading 50 . 2 . Also for these 
terminals 40 and 42 , a hose cartridge connector can be used 
as an alternative to the threading 50 . 1 , 50 . 2 . The further 
terminals 40 , 42 in the body 35 of the docking piece 30 
provide for a fluid communication to an inside of posts 34 . 1 , 
34 . 2 which posts respectively comprise an opening 46 , 48 . 
The openings 46 , 48 are located and dimensioned such that 
they can cooperate with a respective opening 18 , 20 in the 
suction cup 10 , as will be described in more detail further 
below . In this way , the terminals 40 , 42 are in fluid com 
munication with the suction cup 10 , in particular an inside 
of the bellows portion 11 of the suction cup 10 . 
[ 0072 ] The posts 34 . 1 , 34 . 2 of the docking piece 30 can be 
made of stainless steel as the body 35 of the docking piece 
30 , or of a different material such as molded plastic . The 
posts 34 . 1 , 34 . 2 are preferably provided with a locking 
element 36 , 38 which locking element is configured to 
engage with a portion of the suction cup 10 in order to 
removably lock the suction cup 10 to the docking piece 30 . 
The left hand part of FIG . 5 , FIG . 5a , illustrates a first 
possible realization of the post 34 . 1 and locking element 36 , 
wherein the locking element 36 is realized by a circumfer 
ential projection at the end of the post 34 . 1 . The locking 
element 36 is located and sized to engage with a correspond 
ing recess in the suction cup 10 . Accordingly , when the 
suction cup 10 is attached to the docking piece 30 , the 
locking element 36 provides for an increased resistance 
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avoiding that the suction cup 10 can accidentally be 
removed from the docking piece 30 . 
[ 0073 ] Purposely removing the suction cup 10 from the 
docking piece 30 is , however , possible , preferably even 
manually and without using complex tools . 
[ 0074 ] An alternative post 34 . 2 illustrated on the right 
hand side of FIG . 5 , FIG . 5b , uses a different realization of 
a locking element 38 . The locking element 38 on the post 
34 . 2 comprises a recess which is configured and sized to 
engage with a respective projection of the suction cup 10 . 
The illustrations of the posts 34 . 1 , 34 . 2 and the respective 
locking elements 36 , 38 are meant as an exemplary illus 
tration of possible ways to securely attach the suction cup 10 
to the docking piece 30 . 
[ 0075 ] Of course , the skilled person will readily appreciate 
further possible realizations of a reliable attachment of the 
suction cup 10 to the docking piece 30 including a mecha 
nism for locking or latching the suction cup 10 to the 
docking piece 30 . 
[ 0076 ] As is illustrated in FIG . 56 , the suction cup 10 
comprises two bores 22 , 24 which are dimensioned and 
configured to receive at least partially the posts 34 . 1 , 34 . 2 , 
respectively . The bores 22 , 24 extend parallel to each other 
and to the drive opening 14 and the outlet nozzle 16 of the 
suction cup 10 . Preferably , the bores 22 , 24 are located on 
two opposing sides with regard to the drive nozzle 32 , drive 
opening 14 and outlet nozzle 16 . This configuration provides 
for a particularly tight and secure connection between the 
docking piece 30 and the suction cup 10 . However , it is of 
course possible to use different means for securely attaching 
the suction cup 10 to the docking piece 30 so that the suction 
cup 10 can be supported by the docking piece 30 . For 
example , it is possible to modify the drive nozzle 32 and the 
drive opening 14 , respectively , so that the drive nozzle 32 
can provide for a locking element in addition to its function 
of generating the negative pressure within the intake portion 
26 and , thereby , generating the suction force at the suction 
opening 12 . 
10077 ] The openings 18 , 20 in the suction cup 10 , if 
substantially aligned with the openings 46 , 48 in the posts 
34 . 1 , 34 . 2 provide for a fluid communication between the 
inside of the suction cup 10 and , via the openings 46 , 48 and 
an inside of the posts 34 . 1 , 34 . 2 , the terminals 40 , 42 . 
[ 0078 ] This fluid communication can be used for applying 
a positive pressure to the inside of the suction cup 10 , 
thereby facilitating and expediting releasing of the foodstuff 
handled by the handling device 100 from the suction open 
ing 12 . Releasing an object that is properly contacted by the 
suction opening 12 is not always achieved easily , even after 
stopping the vacuum source , i . e . the operation of the ejector . 
In order to facilitate the separation and , therefore , in order to 
increase the possible handling speed , a positive pressure can 
be applied to the inside of the suction cup 10 overcoming 
any suction force so that the foodstuff is easily and quickly 
released from the suction cup 10 . 
[ 0079 ] Alternatively or additionally , one or both of the 
openings 18 , 20 can be used for sensing the positive or 
negative pressure inside of the bellows portion 11 of the 
suction cup 10 . The fluid communication between the inside 
of the suction cup 10 and the terminals 40 , 42 allows for 
attaching a pressure sensor to one of these terminals 40 , 42 
or a pressure line connected thereto , which facilitates moni 
toring the operation of the handling device 100 . In particular , 
it can be monitored whether a negative pressure exists inside 

of the suction cup 10 which would mean that the suction cup 
10 applies a suction force to an object . If the pressure inside 
of the suction cup 10 is equal to the ambient pressure , the 
suction cup 10 applies no suction force to any object . 
Further , providing a pressure sensor allows for easily con 
trolling an ejector or other parts of the handling device 100 . 
F0080 ] FIG . 6 illustrates a slightly different embodiment of 
a handling device 100 in a similar illustration as FIG . 5 . In 
contrast to the embodiment of FIG . 5 , the terminals 40 , 42 , 
44 of the docking piece 30 of FIG . 6 are provided in a 
different way . Further , also post 34 . 2 is configured in accor 
dance with the configuration of the post 34 . 1 in FIG . 5 . 
Accordingly , both posts 34 . 1 , 34 . 2 comprise a projection on 
their ends as the locking element 36 . 
10081 ] FIG . 7 illustrates a further embodiment in a similar 
view as FIGS . 5 and 6 . In contrast to the embodiment of FIG . 
6 , the terminals 40 , 42 , 44 of FIG . 7 are similar to the 
terminals of FIG . 5 and both posts 34 . 1 , 34 . 2 are configured 
in the way as illustrated in FIG . 6 , i . e . with a projection 36 
as the locking element for securely attaching the suction cup 
10 to the docking piece 30 . 
[ 0082 ] In the illustrated embodiments , a unitary piece is 
provided as the suction cup 10 that comprises a conventional 
suction cup , i . e . the bellows portion 11 , and an outlet nozzle 
16 of an ejector as well as an intake portion 26 . Accordingly , 
this unitary piece - suction cup 10 can be replaced without the 
need to replace additional parts of the ejector . The suction 
cup 10 according to the illustrated embodiments comprises 
not only the bellows portion 11 but also the ejector portion 
13 comprising those elements of the ejector which are , with 
respect to the fluid flow necessary for handling foodstuff , 
located downstream of the contact area , i . e . the suction 
opening 12 . This means that any part of the handling device 
100 downstream of any possible contamination resulting 
from contact with contaminated foodstuff can easily be 
replaced in regular intervals in order to maintain a hygienic 
operation of the system . At the same time , the invention 
avoids cost and time required for replacing other parts of the 
device such as the drive nozzle 32 or further upstream 
elements of the ejector or its periphery . 
[ 0083 ] In an alternative embodiment , it is possible that 
also the drive nozzle 32 is integrally formed with the suction 
cup 10 . Such a configuration can be achieved as a unitary 
piece or as a combination of the drive nozzle 32 , on the one 
hand , and the unitary piece of suction cup 10 comprising the 
outlet nozzle 16 , on the other hand . In the latter case , the 
drive nozzle 32 may be securely attached to the suction cup 
10 . In this case , it is preferable that the docking piece 30 
provides for a terminal or interface for tightly and mechani 
cally securely connecting the docking piece 30 and the 
suction cup 10 . 
[ 0084 ] Further , the above illustrated embodiments dis 
close the suction cup 10 to have three bores , openings or 
holes , of substantially cylindrical shape . One of the bores is 
used as the drive opening 14 , whereas two further bores 22 , 
24 are used for receiving respective posts 34 . 1 , 34 . 2 of the 
docking piece 30 . However , it is of course possible that a 
different geometric configuration is chosen for fluid - tight 
connection between the docking piece 30 comprising the 
drive nozzle 32 and possibly posts 34 . 1 , 34 . 2 and the suction 
cup 10 . 
[ 0085 ] As described above , one of the openings 18 , 20 of 
the suction cup 10 , when cooperating with the openings 46 , 
48 and terminals 40 , 42 of the docking piece 30 , can be used 
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to provide a blow - off function for facilitating a release 
operation of foodstuff carried by the suction cup 10 , or for 
a pressure sensor for monitoring the pressure inside of the 
suction cup 10 , in particular the bellows portion 11 . How 
ever , it is of course possible that these optional features are 
omitted . With particular regard to monitoring the suction 
force applied by the suction opening 12 , it is possible to use 
a camera , optical sensor or other means instead of a pressure 
sensor . Also , it is possible to use only a single opening 18 , 
20 for providing both functions mentioned before . For 
example , a single opening 18 , 20 may be in fluid commu 
nication with a T - section , where the fluid line branches into 
two fluid lines , one for a pressure sensor and the other one 
for a fluid pressure source used for the blow - off function . 
[ 0086 ] As mentioned before , it is preferred that the con 
nections of the terminals 40 , 42 , 44 are provided with a 
threading . However , it is , of course , possible to use a hose 
cartridge connector or similar means . 
[ 0087 ] In the above - illustrated embodiments , substantially 
cylindrical posts 34 . 1 , 34 . 2 are used for both providing a 
mechanical connection between the docking piece 30 and 
the suction cup 10 and for providing a fluid line between the 
openings 18 , 20 and the terminals 40 , 42 . Of course , in the 
absence of the optional openings 18 , 20 , it is possible that 
these posts exclusively serve as mechanical connections . As 
an alternative to using cylindrical posts , other mechanical 
connections known to a person skilled in the art are possible , 
for example T - slots , dovetail connectors , non - circular posts 
etc . , wherein it is particularly preferred that a quick replace 
ment of the suction cup 10 without removing the docking 
piece 30 is possible . 
[ 0088 ] By using the present invention , it is possible to 
quickly replace only those parts of a vacuum handling 
device which are possibly contaminated after having con 
tacted foodstuff . Parts of the ejector and handling device 
which are upstream or isolated with regard to the foodstuff 
and any possible bacterial or other contamination are not 
required to be replaced at the same interval so that the 
present invention allows for significantly increasing the 
efficiency of the complete handling device . 

1 . A suction cup for handling foodstuff , comprising : 
a suction opening for applying a suction force to a surface 
of the foodstuff to be handled , 

a drive opening for receiving a separate drive nozzle , and 
an outlet nozzle integrally formed with the suction cup as 

a unitary piece and having at least one constriction , 
wherein the outlet nozzle is aligned with the drive 
opening , and wherein the suction cup is configured for 
being removably attached to a docking piece for sup 
porting the suction cup . 

2 . The suction cup according to claim 1 , which is con 
figured such that the drive nozzle , when received in the drive 
opening , and the outlet nozzle cooperate to form an ejector 
for providing a suction force to the suction opening . 

3 . The suction cup according to claim 1 , further compris 
ing a blow - off opening , for applying positive pressure to an 
inside of the suction cup , which blow - off opening is in 
communication with the suction opening , wherein the blow 
off opening preferably communicates with a first hole for 
connecting a pressure source to the blow - off opening . 

4 . The suction cup according to claim 1 , further compris 
ing a vacuum sensor opening , for sensing a pressure level 
inside of the suction cup , wherein the vacuum sensor open 

ing preferably communicates with a second hole for con 
n ecting a vacuum sensor to the vacuum sensor opening . 

5 . The suction cup according to claim 1 , further compris 
ing a non - return valve placed between the outlet nozzle and 
the suction opening , the non - return valve being capable of 
blocking a fluid flow towards the suction opening and 
allowing a fluid flow from the suction opening towards the 
outlet nozzle . 

6 . A docking piece configured for supporting a suction cup 
removably attached thereto and configured for being 
attached to a handling apparatus for handling foodstuff , the 
docking piece comprising : 

a drive nozzle which is configured for being inserted into 
the suction cup attached to the docking piece for 
ejecting a fluid from the drive nozzle inside of the 
suction cup , and 

an interface for functionally connecting the docking piece 
to the handling apparatus , further comprising at least 
one locking element for providing a mechanically 
locked connection between the docking piece and the 
suction cup , 

wherein the locking element comprises a snap fit element 
for cooperating with the suction cup , and 

wherein the locking element is provided on a post of the 
docking piece for engaging a hole in the suction cup . 

7 . ( canceled ) 
8 . The docking piece of claim 6 , wherein the snap fit 

element is a projection or a recess . 
9 . The docking piece of claim 6 , further comprising at 

least one terminal in fluid communication with at least one 
opening so that , when the suction cup is attached to the 
docking piece , a fluid communication between the suction 
cup and the at least one terminal can be established , pref 
erably wherein the at least one terminal is provided with a 
threading or hose cartridge connector . 

10 . The docking piece of claim 6 , wherein the docking 
piece is predominantly made of stainless steel , and wherein 
the drive nozzle is predominantly made of molded plastic . 

11 . The docking piece of claim 6 , further comprising a 
first post configured for engaging a first hole of the suction 
cup and a second post configured for engaging a second hole 
of the suction cup , wherein : 

the first post and the second post comprise an opening in 
fluid communication with a first terminal and a second 
terminal , 

the openings are located at a circumferential position of 
the first and second post , and 

the first terminal and the second terminal preferably are 
provided with a threading or hose cartridge connector . 

12 . A handling device configured for being attached to a 
handling apparatus for handling foodstuff , comprising a 
suction cup and a docking piece supporting the suction cup , 
wherein the suction cup is removably attached to the dock 
ing piece , wherein the docking piece comprises : 

a drive nozzle inserted into the suction cup , the suction 
cup being attached to the docking piece so that fluid 
ejected from the drive nozzle passes into the suction 
cup , and 

an interface for functionally connecting the docking piece 
to the handling apparatus , and 

wherein the suction cup comprises 
a drive opening receiving the drive nozzle of the docking 

piece , 
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an outlet nozzle having at least one constriction which 
outlet nozzle is aligned with the drive nozzle , so that 
the drive nozzle and the outlet nozzle cooperate to form 
an ejector , and 

a suction opening for applying a suction force provided by 
the ejector to a surface of the foodstuff to be handled . 

13 . The handling device of claim 12 , wherein the suction 
cup is a suction cup according to any of claims 1 to 5 . 

14 . The handling device according to claim 12 , wherein 
the docking piece comprises at least one terminal in fluid 
communication with an inside of the suction cup . 

15 . ( canceled ) 
16 . An assembly , comprising : 
a suction cup for handling foodstuff , comprising : 

a suction opening designed to apply a suction force to 
a surface of the foodstuff ; 

a drive opening designed to receive a drive nozzle ; and 
an outlet nozzle integrally formed with the suction cup 

as a unitary piece , the outlet nozzle having at least 
one constriction and being aligned with the drive 
opening ; and 

a docking piece configured for supporting the suction cup , 
the suction cup designed to be removably attached to 
the docking piece , the docking piece designed to be 
attached to a handling apparatus , the docking piece 
comprising : 
a drive nozzle designed for insertion into the suction 

cup attached to the docking piece and for ejecting a 
fluid from the drive nozzle ; and 

an interface designed to functionally connect the dock 
ing piece to the handling apparatus , the interface 
comprising at least one locking element designed to 
provide a mechanically locked connection between 
the docking piece and the suction cup , wherein the 
locking element comprises a snap fit element for 
cooperating with the suction cup , and wherein the 
locking element is provided on a post of the docking 
piece for engaging a hole in the suction cup . 
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