
(12) STANDARD PATENT (11) Application No. AU 2019306305 B2 
(19) AUSTRALIAN PATENT OFFICE 

(54) Title 
Compressed-air-operated expulsion device 

(51) International Patent Classification(s) 
B25C 1/04 (2006.01) B25C 1/06 (2006.01) 

(21) Application No: 2019306305 (22) Date of Filing: 2019.07.18 

(87) WIPO No: W020/016383 

(30) Priority Data 

(31) Number (32) Date (33) Country 
10 2018 117 519.1 2018.07.19 DE 

(43) Publication Date: 2020.01.23 
(44) Accepted Journal Date: 2022.04.14 

(71) Applicant(s) 
PREBENA Wilfried Bornemann GmbH & Co. KG 

(72) Inventor(s) 
RUECKLINGER, Werner 

(74) Agent / Attorney 
Pizzeys Patent and Trade Mark Attorneys Pty Ltd, PO Box 291, WODEN, ACT, 2606, AU 

(56) Related Art 
US 2018/0126527 Al 
WO 2015/037299 Al 
GB 2556457 A 
US 2018/0036870 Al 
WO 2018/042981 Al 
US 2013/0175313 Al



(12) NACH DEM VERTRAG BER DIE INTERNATIONALE ZUSAMMENARBEIT AUF DEM GEBIET DES 
PATENTWESENS (PCT) VEROFFENTLICHTE INTERNATIONALE ANMELDUNG 

(19) Weltorganisation fiir geistiges Eigentum 

Internationales Buro 

(43) Internationales Verffentlichungsdatum (10) Internationale Verffentlichungsnummer 
23. Januar 2020 (23.01.2020) W O 2020/016383 A1 

WIPOIPOT W200068A 
(51) Internationale Patentkassifikation: (72) Erfinder: RUECKLINGER, Werner; Schottener Strasse 

B25C1/04 (2006.01) B25C1/06 (2006.01) 21, 63679 Schotten (DE).  

(21) Internationales Aktenzeichen: PCT/EP2019/069439 (74) Anwalt: ADVOTEC. PATENT- UND RECHTSAN

(22) Internationales Anmeldedatum: WALTE; Georg-Schlosser-StraBe 6, 35390 GieBen (DE).  

18. Juli 2019 (18.07.2019) (81) Bestimmungsstaaten (soweit nicht anders angegeben, fur 

(25) Einreichungssprache: Deutsch jede verfugbare nationale Schutzrechtsart): AE, AG, AL, 
AM, AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, 

(26) Verffentlichungssprache: Deutsch BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DJ, DK, DM, DO, 
.30) .ngabe zur PDZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, 

(30) Angabenzur Prritt HR, HU, ID,L, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP, 
11 KR, KW, KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, 
19.Juli2018(19.07.2018) DE MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, 

(71) Anmelder: PREBENA WILFRIED BORNEMANN OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, 
GMBH & CO. KG [DE/DE]; Seestrasse 20,63679 Schot- SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, 
ten (DE). TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.  

(54) Title: COMPRESSED-AIR-OPERATED EXPULSION DEVICE 

- (54) Bezeichnung: DRUCKLUFTBETRIEBENE AUSTREIBVORRICHTUNG 

23 . 41 10 

44 33 

12 

18 

17 

19- 
46 

13 

24 2 32 3 31 

22 

21 

20 

15 
16 

Fig. 2 
14 

(57) Abstract: The invention relates to a compressed-air-operated expulsion device (10) for expelling objects (14) or fluid materials 
from a reservoir by means of a drive piston (18), whichcanbe impingeduponby agasvolume compressible in a compression chamber 
(23). The drive piston (18) has a drive device for compressing the gas volume and a release device for decompressing the compressed 
gas volume. The compression chamber (23) has a venting device for temporarily venting the compression chamber (23) and a filling 
device (41) for filling the vented compression chamber (23) with compressed air.  

o(57) Zusammenfassung: Die Erfindung betrifft eine druckluftbetriebene Austreibvorrichtung (10) zum Austreiben von Gegenstnden 
(14) oder fluiden Stoffen aus einem Reservoir mittels eines mit einem inner Kompressionskammer (23) komprimierbaren Gasvolumen
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Ver6ffentlicht: 
- mit internationalem Recherchenbericht (Artikel 21 Absatz 

3) 

beaufschlagbaren Treibkolben (18), wobei der Treibkolben (18) zur Kompression des Gasvolumens mit einer Antriebseinrichtung und 
zur Entspannung des komprimierten Gasvolumens mit einer Aus1ssevorrichtung versehen ist, wobei die Kompressionskammer (23) 
mit einer Entlftungseinrichtung zur temporren Entlfftung der Kompressionskammer (23) und mit einer Beflleinrichtung (41) zur 
Druckluftbefillung der entlifteten Kompressionskamimer (23) versehen ist.



COMPRESSED-AIR-OPERATED EXPULSION DEVICE 

The present invention relates to a pneumatic expulsion device for expel

ling objects or fluid substances from a reservoir by means of a drive 

piston which can be subjected to a gas volume compressible in a com

pression chamber, the drive piston being provided with a drive mecha

5 nism for compressing the gas volume and with a trigger for expanding 

the compressed gas volume.  

Pneumatic expulsion devices of the kind mentioned above use the gas 

volume compressed by the upward movement of the drive piston as a gas 

pressure spring for generating an expelling force acting on the objects to 

10 be expelled. An expulsion device of this kind is known from EP 2 243 

600 BI, in which the compression chamber is filled with a gas volume 

which is constant over the lifetime of the expulsion device. Hence, 

expulsion devices of this kind are filled once during factory assembly 

with a gas volume that has a filling pressure that is set to the desired 

15 expelling force and typically in the range of about 8 bar.  

During the alternating compression and decompression processes during 

operation of the expulsion device, the accompanying temperature chang

es cause condensate to form in the compressed air stored in the compres

sion chamber because the water vapor contained in the compressed air 

20 condenses when the compressed air cools or when the saturation vapor 

pressure of the compressed air is exceeded due to the compression.  

In particular because of corrosion in the compression chamber, which is 

due to the typically acidic pH of the condensate, the output of the pneu

matic expulsion device will drop noticeably after a sufficiently high 

25 number of expulsions, refilling of the compression chamber with com

pressed air, i.e. repair of the expulsion device, being impossible because 

of the design of the compression chamber. The repair of damage to the 

device from condensation is just as impossible as the replacement of 

components of the expulsion device that would require the compression 

30 chamber to be opened, such as replacing the expulsion plunger which is
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connected to the drive piston and which is subject to particularly high 

wear because it is in direct contact with the objects to be expelled.  

Therefore, the object of the present invention is to propose a pneumatic 

expulsion device that has a comparatively higher lifetime and in particu

5 lar allows the expulsion device to be repaired by accessing the compres

sion chamber.  

To attain said object, the expulsion device according to the invention has 

the features of claim 1.  

In the expulsion device according to the invention, the compression 

10 chamber is provided with a relief mechanism for temporarily venting the 

compression chamber and with a filling mechanism for filling the vented 

compression chamber with compressed air.  

Since the compression chamber is equipped with a relief mechanism and 

a filling mechanism, the user can empty the compression chamber and 

15 refill it with compressed air at a time of their choosing. This means that 

the compressed air volume contained in the compression chamber can be 

replaced as a function of a defined number of expulsions, for example, in 

order to dispose of a condensate having formed in the compression 

chamber through the relief mechanism.  

20 Since the compressed air contained in the compression chamber can be 

easily replaced during the life cycle of the expulsion device owing to the 

design of the expulsion device according to the invention, repairs that 

require access to the compression chamber, such as replacement of the 

expulsion plunger connected to the drive piston or replacement of the 

25 drive piston itself, can be performed on the expulsion device. The 

expulsion device can be easily put into operation again because the 

compression chamber can be refilled with compressed air by means of 

the filling mechanism after repair or replacement of components of the 

device.



3 

Preferably, the compression mechanism or the filling mechanism is 

provided with a pressure gauge which allows the operator to stop the 

filling process when the desired filling pressure in the compression 

chamber is displayed. Also, the compression chamber can be provided 

5 with a preferably settable pressure relief valve for stopping the filling 

process.  

The compression chamber of the expulsion device can be refilled with 

compressed air particularly easily if the filling mechanism has a connec

tion mechanism which is connected to the compression chamber and 

10 which serves to be connected to a compressed air source, in particular a 

device-independent compressed air source. In particular, a compressed 

air source of this kind may be a net connection for connecting the com

pression chamber of the expulsion device to a net-dependent compressed 

air source, or a connection mechanism that allows connection to a mobile 

15 compressor.  

It has proven particularly advantageous for the compressed air source to 

be a replaceable compressed air cylinder connected to the connection 

mechanism because this allows net-independent filling of the compres

sion chamber with compressed air without having to provide an air 

20 compressor. Instead, a compressed air cylinder can be used, which can be 

easily carried by the user during use of the expulsion device, making the 

logistics of enabling refilling of the compression chamber of the expul

sion device simple.  

If the connection mechanism has a pressure reducer and, in particular, if 

25 a compressed air cylinder is used as a compressed air source, the com

pressed air cylinder for filling the compression chamber can be filled 

with high filling pressure, allowing it to be particularly small and thus 

easy to carry.  

It is particularly advantageous for the drive mechanism to have a rota

30 tion drive member which is engaged with a linear drive member, which
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is an expulsion plunger, acts on the drive piston, and is accommodated in 

a linear guide, the drive mechanism being detachably connected to a 

cylinder unit, which forms the compression chamber, via a piston stop

per.  

5 In this specific embodiment of the invention, not only can the compres

sion chamber be opened for repair purposes and can be put into operation 

again after closing of the compression chamber. Instead, a component of 

the expulsion device, namely the piston stopper, can serve not only as a 

stop for the expulsion piston as per its original purpose but also as a 

10 connection mechanism between the linear guide and the compression 

chamber.  

Hereinafter, a preferred embodiment of the invention will be explained 

in more detail with reference to the drawing.  

Fig. 1 is a top view of an expulsion device; 

15 Fig. 2 is a sectional side view of the expulsion device illustrated in 

Fig. 1; 

Fig. 3 is a sectional front view of the expulsion device illustrated 

in Fig. 1; 

Fig. 4 is an illustration corresponding to Fig. 2 and shows the 

20 expulsion device with a compressed air cylinder connected 

to a filling valve.  

Figs. 1 and 2 show an expulsion device 10 which has, as substantial 

components, an expulsion unit 13 and a clip 15, which serves as a reser

voir for objects 14 to be expelled and which is connected to an expulsion 

25 nozzle 16 of expulsion unit 13, on a frame 11, which also serves as a 

support structure in this case and which is provided with a grip 12.  

Expulsion unit 13 has a drive piston 18 which is disposed in a cylinder 

unit 17 and which is provided with an expulsion plunger 19 guided on a
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linear guide 20 which simultaneously forms a cylinder bottom 22 of 

cylinder unit 17, cylinder bottom 22 being provided with a plunger 

opening 21.  

A piston stopper 24 forming a lower stop position of drive piston 18, 

5 which is illustrated in its top dead center position in Fig. 2, serves to 

connect linear guide 20 with a part of cylinder unit 17 that forms a 

compression chamber 23.  

As illustrated in Fig. 3, in particular, a drive mechanism 26 is connected 

to linear guide 20 of expulsion unit 13, said drive mechanism 26 com

10 prising a rotation drive member 27 and a linear drive member 28 and 

serving to pre-load drive piston 18 against the air volume compressed by 

displacement of drive piston 18 to top dead center illustrated in Figs. 2 

and 3. As shown in Fig. 3, in the illustrated embodiment, linear drive 

member 28 is formed by a lower part of expulsion plunger 19 which is 

15 engaged with rotation drive member 27 when drive piston 18 is being 

moved upward. To this end, rotation drive member 27 has drivers, which 

are realized as pins 29 and which interact with teeth 30 formed on linear 

drive member 28. Rotation drive member 27 is driven via an intermediate 

gearing 32 driven by an electric motor 31, as illustrated in Fig. 2, a 

20 battery 33 being provided for supplying electric motor 31 with energy.  

As shown in Fig. 3, not all of pitch circle 34 of rotation drive member 27 

is provided with pins 29; instead, rotation drive member 27 has a section 

35 at its pitch circle 34 along which there is no engagement between pins 

29 and teeth 30 of linear drive member 28 during a counterclockwise 

25 rotation. During this non-engagement, drive piston 18 can move down

ward from top dead center until it abuts against piston stopper 24, the 

accompanying decompression of the compressed air volume located 

above drive piston 18 in compression chamber 23 causing drive piston 18 

to accelerate downward and to exert a corresponding expulsion force F 

30 on an object 14 disposed in expulsion nozzle 16 via expulsion plunger 

19.
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For triggering the expulsion in a defined manner, expulsion device 10 

has a trigger 36 (Fig. 2) on grip 12, trigger 36 interacting with a latch 

(not shown in Fig. 2) which blocks the path of expulsion plunger 19 

from the position illustrated in Fig. 3 downward until trigger 36 is 

5 actuated.  

As shown in Fig. 3, compression chamber 23 is provided with a relief 

mechanism 37 which, in the case at hand, can be manually actuated via a 

valve mechanism 38 and opens a venting opening 40 formed in a cham

ber wall 39 of compression chamber 23 for venting the compressed air 

10 from compression chamber 23. For refilling compression chamber 23 

with compressed air in such a manner that compression chamber 23 is 

filled with compressed air of defined pressure, which will be increased 

to expulsion air pressure higher than the filling air pressure by returning 

drive piston 18 to top dead center, a filling mechanism 41, which is 

15 shown in Fig. 4, in particular, is connected to compression chamber 23.  

Filling mechanism 41 has a connection mechanism 43 which is connected 

to compression chamber 23 via a filling opening 42 and to which a 

replaceable compressed air cylinder 45 can be connected via a filling 

valve 44. Compression chamber 23 is provided with a pressure gauge 47 

20 for monitoring the filling pressure in compression chamber 23.  

In the case at hand, connection mechanism 43 is provided with a pressure 

reducer 46, allowing compressed air cylinder 45, which preferably has a 

filling pressure of 300 bar, to be connected via filling valve 44, and 

pressure reducer 46, which is preferably settable, allowing a filling 

25 pressure of about 23 bar suitable for filling compression chamber 23 to 

be set.  

As can be seen from a comparison of Figs. 2 and 4, in the case at hand, 

expulsion device 10 or, more precisely, housing 11 of expulsion device 

10 is configured in such a manner that a use of expulsion device 10 that 

30 depends on battery 33 being connected to electric motor 31 is possible 

only when no compressed air cylinder 45 for refilling compression
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chamber 23 is connected to filling valve 44 because the space needed to 

place battery 33 on housing 11 is blocked by compressed air cylinder 45.  

Throughout this specification and the claims which follow, unless the 

context requires otherwise, the word "comprise", and variations such as 

5 "comprises" and "comprising", will be understood to imply the inclusion 

of a stated integer or step or group ofintegers or steps but not the 

exclusion of any other integer or step or group ofintegers or steps.  

The reference to any prior art in this specification is not, and should not 

be taken as, an acknowledgement or any form of suggestion that the prior 

10 art forms part of the common general knowledge in Australia.
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Claims 

1. A pneumatic expulsion device (10) for expelling objects (14) or fluid 

substances from a reservoir by means of a drive piston (18) which is 

subjectable to a gas volume compressible in a compression chamber 

(23), the drive piston (18) being provided with a drive mechanism 

(26) for compressing the gas volume and with a trigger for expanding 

the compressed gas volume, 

characterized in that 

the compression chamber (23) is provided with a relief mechanism 

(37) for temporarily venting and emptying the compression chamber 

(23) and with a filling mechanism (41) for filling the vented com

pression chamber (23) with compressed air, 

wherein the filling mechanism (41) has a connecting device (43) 

which is connected to the compression chamber (23) and which 

serves to be connected to a replaceable compressed air cylinder (45) 

which is connected to the connecting device (43), and the connecting 

device (43) has a pressure reducer (46).  

2. The pneumatic expulsion device according to claim 1, 

characterized in that 

the drive mechanism (26) has a rotation drive member (27) which is 

engaged to a linear drive member (28) which is an expulsion plunger 

(19), acts on the drive piston (18), and is accommodated in a linear 

guide (20), the drive mechanism (26) being detachably connected to a 

cylinder unit (17), which forms the compression chamber (23), via a 

piston stopper (24).
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