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1 (57) Abstract: The invention relates to a method for testing a test object for the presence of a leak using a film chamber (10) for 
holding the test object (22), the film chamber (10) having walls surrounding a film chamber volume (20), the walls having at least one 
flexible wall region, comprising the steps: inserting the test object (22) into the film chamber (10) and closing the film chamber (10), 
characterized in that the complete closing of the film chamber is determined on the basis of the signal of a position-measuring device 
(61), which senses the position of the film chamber walls relative to each other.  

CA(57) Zusammenfassung: Verfahren zum Prifen eines Priflings auf das Vorhandensein eines Leks unter Verwendung einer Folien
kammer (10) zur Aufnahme des Prflings (22), wobei die Folienkammer (10) ein Folienkammervolumen (20) umschlieBende Winde
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SA, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, 
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.  

(84) Bestimmungsstaaten (soweit nicht anders angegeben, fur 
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Ver6ffentlicht: 
- mit internationalem Recherchenbericht (Artikel 21 Absatz 

3) 

aufweist, die mindestens einen flexiblen Wandbereich aufweisen, mit den Schritten: Einlegen des Praflings (22) in die Folienkammer 
(10), und SchlieBen der Folienkammer (10), dadurch gekennzeichnet, dass das vollstandige SchlieBen der Folienkammer anhand des 
Signals einer Positionsmessvorrichtung (61), die die Relativposition der Folienkanmerwinde zueinander erfasst, ermittelt wird.
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Method for leak testing using a film chamber with ventilated measuring 

volume 

The invention relates to a method for testing a test specimen for the presence 

of a leak using a film chamber.  

The film chamber is a test chamber having at least one flexible wall area 

made from a film, for example. A typical film chamber comprises two film 

layers which are placed one against the other around the test specimen for 

completely enclosing the test specimen. The film chamber is hermetically 

closed and evacuated when the test specimen has been accommodated 

therein. Subsequently, the pressure change in the film chamber volume area 

outside the test specimen is monitored, wherein a pressure increase is con

sidered an indication of a leak in the test specimen. Alternatively to monitor

ing the pressure in the film chamber volume, the flexible wall area can be 

monitored, wherein a change in the flexible wall area or the film can indicate 

a leak. Such a method is known from DE 10 2012 200 063 Al.  

In DE 10 2014 218 399 A1 a film chamber for a gross leak test on a test 

specimen is described, which film chamber comprises a measuring volume 

adjacent to a flexible wall area on the side opposite the flexible wall area in 

the film chamber volume. The measuring volume is hermetically sealed to

wards the film chamber volume. In an exemplary embodiment, where the 

film chamber comprises two flexible wall areas each in the form of a film, a 

measuring volume is provided adjacent to each of the two films. In the de

scribed method, the closed film chamber containing the test specimen is 

evacuated, wherein already during evacuation of the film chamber, the meas

uring volume is monitored for obtaining the size of a possible leak in the test 

specimen on the basis of the monitoring result. Monitoring of the measuring 

volume can be performed by measuring the pressure in the measuring vol

ume or by measuring the gas flow in the film chamber or discharged from the 

film chamber.  
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When a test specimen having a gross leak is tested in this manner, at least a 

portion of the test specimen is evacuated during evacuation of the film cham

ber. The flexible wall area between the film chamber volume and the meas

uring volume causes the measuring volume to increase. The increase in the 

measuring volume is larger than in the case of a tight test specimen or in the 

case of a test specimen having a smaller leak. In the case of a tight test 

specimen, merely the film chamber volume in the area outside the test spec

imen is evacuated. In the case of a test specimen having a gross leak, the 

test specimen or at least a portion of the test specimen volume is also evac

uated such that a larger volume is evacuated than in the case of a tight test 

specimen. Thus, the larger the leak in the test specimen, the larger the vol

ume expansion of the measuring volume. On the basis of the expansion of 

the measuring volume and/or the flexible wall area, the size of a possible leak 

in the test specimen can be obtained.  

It is an object of the invention to detect complete closing of the test chamber.  

According to an aspect of the present invention there is provided a method 

for testing a test specimen for the presence of a leak using a film chamber 

for accommodating the test specimen, wherein the film chamber comprises 

walls enclosing a film chamber volume, wherein the walls include at least one 

flexible wall area, the method comprising: placing the test specimen into the 

film chamber, and closing the film chamber, wherein complete closing of the 

film chamber is determined based on a signal of a position measuring device 

which detects a relative position of the film chamber walls with respect to 

each other, wherein a measuring volume is provided adjacent to said flexible 

wall area, wherein the measuring volume is configured to be to be arranged 

on a side of the flexible wall area opposite the film chamber volume and her

metically sealed towards the film chamber volume, wherein the measuring 

volume is monitored in order to obtain a size of a possible leak in the test 

specimen based on the monitoring result, and the complete closing of the film 

chamber is detected by measuring a pressure in the measuring volume and 

by monitoring whether the measured pressure exceeds a predefined 
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threshold value, wherein the closed state of the film chamber is detected only 

when the pressure measuring signal exceeds the threshold value and the po

sition measuring signal of the position measuring device corresponds to the 

closed state, wherein the closed state of the film chamber is detected only 

when the pressure measurement and the position measurement both detect 

the closed state in combination.  

Complete closing of the film chamber is determined on the basis of the signal 

of a position measuring device which detects the relative position of the film 

chamber walls with respect to each other. Thus, complete closing can be de

termined and the starting point for the beginning of the evacuation can be 

set. Further, it is possible to find out whether a measuring signal indicating a 

leak actually results from a leak in the test specimen or a film chamber which 

is not closed. In the case of a film chamber still open, a gas flow from the 

film chamber is taken in, during evacuation, from the atmosphere surround

ing the film chamber. For preventing the intake of gas from the environment 

of the film chamber from being erroneously regarded as a leak in the test 

specimen, the signal of the position measuring device is used. Only when the 

signal of the position measuring device indicates that the film chamber is 

completely closed, a measuring signal indicating a leak in the test specimen 

is considered a leak in the test specimen.  

According to a preferred aspect of the invention, complete closing of the film 

chamber is determined by 

a) measuring the pressure in the measuring volumes and monitoring 

whether the measured pressure exceeds a predefined threshold 

value, and 

b) detecting the relative position of the film chamber walls with respect 

to each other on the basis of the measuring signal of a position meas

uring device.  
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The closed state of the film chamber is detected when the pressure measuring 

signal as per a) and the position measuring signal as per b) have been ob

tained in combination. Thus, the invention is based on the idea that the closed 

state of the film chamber is detected when two independent signals indicating 

the closed state are obtained in combination, namely the corresponding 

measuring signal of the pressure measuring device and the signal of the po

sition measuring device. The risk of false detection of the closed state on the 

basis of the pressure measuring signal obtained when the film has been in

advertently touched, without the film chamber being closed, can thus be 

avoided. Further, the accuracy of detection of the closed state as compared 

to merely taking measurements by means of only a position measuring device 

as per b) is increased by additionally taking into consideration the pressure 

surge occurring when closing the film chamber walls, that is when the seals 

of the film chamber contact each other. If a small residual gap remains be

tween the film chamber seals, although the position measuring device is al

ready generating a contact, no pressure surge occurs.  

Hereunder an exemplary embodiment of the invention will be explained in 

detail with reference to the Figures in which: 

Fig. 1 shows the film chamber in the open state, and 

Fig. 2 shows the film chamber in the closed state with the test specimen 

placed therein.  

The film chamber 10 illustrated in the Figures comprises an upper cover 12 

and a lower cover 14. An essential element of the upper cover 12 is the upper 

film layer 16, and an essential element of the lower cover 14 is the lower film 

layer 18. In the closed state of the film chamber (see Fig. 2), the two film 

layers 16, 18 enclose a test specimen 22 contained in the film chamber vol

ume 20.  

20523039_1 (GHMatters) P113953.AU
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Each one of the two film layers 16, 18 comprises, on its side facing the film 

chamber volume 20, a non-woven material, not illustrated in the Figures, as 

a gas-conducting layer. Each film layer 16, 18, together with the non-woven 

material not illustrated, forms the respective flexible wall area of the film 

chamber 10.  

The films 16, 18, in the area of their outer edges, are each gastightly con

nected to a measuring chamber ring 26, 28. The film layer 16 thus hermeti

cally closes the lower end of the measuring chamber ring 26 facing the film 

chamber. The lower film layer 18 correspondingly closes the upper end of the 

lower measuring chamber ring 28 facing the film chamber volume 20. The 

end of the each measuring chamber ring 26, 28 respectively opposite the 

corresponding film layer 16, 18 is hermetically closed by a measuring cham

ber cover 30, 32.  

The measuring chamber cover 30, the measuring chamber ring 26 and the 

film layer 16 thus enclose an upper measuring volume 34, and the film layer 

18, the measuring chamber ring 28 and the measuring chamber cover 32 

enclose a lower measuring volume 36. The measuring volumes 34, 36 are 

hermetically sealed towards the film chamber volume 20 and the outer at

mosphere surrounding and the film chamber 10. Via a gas-conducting con

nection, e.g. a flexible tube not illustrated in the Figures, the measuring vol

umes 34, 36 are connected to each other in a gas-conducting manner for 

causing a constant pressure balance between the measuring volumes 34, 36.  

Each measuring volume 34, 36 is connected to a gas line path 50 via a gas

conducting duct 46, 48 in the respective measuring chamber ring 26, 28. The 

gas line path 50 includes a pressure measuring device 38 by means of which 

the pressure in the two measuring volumes 34, 36 of the measuring chambers 

can be measured. Further, the gas line path 50 includes a controllable venti

lation valve 40 which connects the gas line path 50 and the measuring vol

umes 34, 36 with the atmosphere externally surrounding the film chamber 

10. In the closed state of the ventilation valve 40, the measuring volumes 

20523039_1 (GHMatters) P113953.AU



6 

34, 36 are hermetically sealed towards the atmosphere, and in the open state 

of the ventilation valve 40, they are connected with the atmosphere in a gas

conducting manner.  

Between the two film layers 16, 18, in the area of the outer edge, a sealing 

ring 42 is provided which creates a gastight connection between the film lay

ers 16, 18 in the closed state of the film chamber 10.  

The film chamber 10 is connected to a vacuum pump 56 via an evacuation 

line 52 which includes a valve 54, said vacuum pump evacuating the film 

chamber volume 20 towards the external atmosphere. The vacuum line 52 is 

connected to a vacuum duct 60 formed between the two measuring chamber 

rings 26, 28 via a vacuum connection 58.  

Fig. 1 shows the film chamber 10 in the open state. The film chamber volume 

25 is freely accessible for placing the test specimen 22 into the film chamber 

volume 20. Subsequently, the film chamber 10 is closed and the film chamber 

volume 20 is evacuated by means of the vacuum pump 56 such that the films 

16, 18 tightly cling to the test specimen 22.  

At the latest after placing the test specimen 22 into the film chamber 10 and 

before closing the film chamber 10, the ventilation valve 40 is closed such 

that the measuring chamber volumes 34, 36 are hermetically sealed towards 

the atmosphere when the pressure in the measuring chamber volumes 34, 

36 measured by means of the measuring device 38 does not exceed a pre

defined threshold value. This threshold value is selected such that in the case 

of a relatively small test specimen the films 16, 18 are pressed to the test 

specimen and cling to the outer contour of the test specimen. In the case of 

a relatively large test specimen, the pressure in the measuring volumes 34, 

36 measured by means of the measuring device 38 increases and exceeds 

the threshold value, whereby the ventilation valve 40 is automatically 

opened. For this purpose, the pressure measuring device 38 and the ventila

tion valve 40 are connected to an electronic control device not illustrated in 

20523039_1 (GHMatters) P113953.AU
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the Figures for the sake of clarity, which control device detects the pressure 

measured by means of the measuring device 38 and compares it to the 

threshold value, and when the threshold value is exceeded it automatically 

opens the ventilation valve 40, and when the threshold value is not reached 

it closes the ventilation valve 40 again.  

With the aid of the pressure sensor of the measuring device 38 the pressure 

in the measuring volumes 34, 36 can be monitored during evacuation of the 

film chamber 10 for determining, on the basis of the pressure course, whether 

the test specimen has a gross leak. Alternatively, the gross leak detection 

can be performed by measuring the gas flow in the film chamber volume 20 

or the gas flowing out of the film chamber volume 20 via the vacuum line 52.  

In prior art, the ventilation valve 40 was closed for pressure measurement in 

the measuring chambers and opened in the case of large test specimen. In 

the intervals between the measurements, the film 16, 18 was balanced into 

the pressureless state, where the air flowed into in the measuring chamber 

volumes 34, 36. When a large test specimen was placed into the film cham

ber, the air had to be pressed out via the flexible tubes of the gas line path 

50 and the ventilation valve 40, which entailed a time delay and an effort on 

the part ofthe user.  

According to the invention, the ventilation valve 40 is closed and opened only 

when the pressure in the measuring volumes 34, 36 becomes too large, i.e.  

exceeds a predefined threshold value. If a large test specimen 22 is placed 

into the film chamber 10, the pressure increases when the film chamber 10 

is closed until it exceeds the threshold value and the ventilation valve 40 is 

automatically opened. Then, as before, excessive air can flow out of the 

measuring chambers and the measuring volumes 34, 36, respectively, until 

the film chamber 10 can be completely closed. The ventilation valve 40 re

mains closed during the measurement and during the subsequent removal of 

the test specimen 22. When another test specimen is placed into the film 

chamber, the air need not be pressed out of the measuring chamber volumes 

20523039_1 (GHMatters) P113953.AU
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34, 36 since the air has already been pressed out and no further air has flown 

into the measuring chamber volumes 34, 36 due to the closed ventilation 

valve 40. Only when the first test specimen for a plurality of measurements 

on different test specimens is placed into the film chamber, the amount of 

gas in the measuring chamber volumes 34, 36 must be adjusted in a conven

tional manner.  

This offers the advantage that during subsequent measurements of different 

test specimens, excessive air need not be actively pressed out of the meas

uring chamber volumes each time another test specimen is placed into the 

film chamber. Since the films 16, 18 cling to the test specimen 22 when the 

film chamber 10 is closed, the film chamber 20 can also be evacuated more 

rapidly than with the conventional method. The invention thus offers the cru

cial advantage that subsequent measurements of different test specimens 

can be performed more rapidly than before.  

The film chamber 10 is provided with a position measuring device 61 which 

is configured for determining the open and the closed state, respectively, of 

the film chamber 10. For this purpose, a contact switch 62 is fastened to the 

upper cover 12 via the upper measuring chamber ring 26. Correspondingly, 

a contact element 64 is arranged at the lower measuring chamber ring 28 

and thus at the lower cover 14 such that the contact switch 62, in the closed 

state of the film chamber 10 illustrated in Fig. 2, is pressed against the con

tact element 64 and thus actuated. Actuation of the contact switch 62 indi

cates the closed state of the film chamber 10. In the open state illustrated in 

Fig. 1, the contact switch 62 is not actuated, which indicates the open or not 

completely closed state of the film chamber 10.  

The invention is based on the idea that the closed state of the film chamber 

10 is detected only when two independent signals indicating the closed state 

are received in combination, namely the corresponding measuring signal of 

the pressure measuring device 38 and the signal of the position measuring 

device 61.  

20523039_1 (GHMatters) P113953.AU
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The pressure measuring device 38 measures the pressure in the measuring 

volumes 34, 36 when the film chamber 10 is being closed and compares the 

measured pressure to a predefined threshold value. The threshold value is 

selected such that the pressure surge produced when the film chamber is 

being completely closed is detected in the measuring volumes 34, 36. This 

means that a temporary overpressure in the measuring volumes 34, 36 oc

curring when the film chamber 10 is being closed and the measuring chamber 

rings 26, 28 touch the seal 42 exceeds the threshold value.  

However, since a pressure suddenly acting on the films 16, 18 also results in 

a pressure surge in the measuring volumes 34, 36, the signal of the measur

ing device 38 can indicate the closed state of the film chamber 10 even when 

the film chamber 10 is not closed.  

In order to avoid this, the signal of the position measurement device 61 is 

additionally evaluated. When the contact of the switch 62 is closed and when 

at the same time the pressure measured by the pressure measurement de

vice 38 exceeds the defined threshold value, it is assumed that the measured 

pressure surge has been triggered by the closing of the film chamber 10 und 

not by touching the films 16, 18, for example.  

If only the signal of the position measuring device 60 is evaluated as an indi

cation of the closed state of the film chamber 10, the closed state could be 

erroneously detected although a small gap remains between a measuring 

chamber ring 26, 28 and the seal 42. Only the pressure surge produced upon 

contacting the seal 42, that is when the film chamber 10 is completely closed, 

and the associated exceeding of the threshold value of the pressure measur

ing signal are regarded, when the switch 62 is actuated, as an adequate in

dication that the film chamber 10 has been completely closed.  

In some operating modes the ventilation valve 40 is closed during the volume 

measurement. Here, a larger pressure surge occurs in the pressure 

20523039_1 (GHMatters) P113953.AU
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measuring device 38 than in the case of an open ventilation valve 40. When 

the ventilation valve 40 is open, the air can escape from the measuring vol

umes 34, 36 with a smaller pressure loss. In order to still allow for reliably 

starting the evacuation of the film chamber volume 20 and the monitoring of 

the measuring volumes 34, 36, the pressure threshold value is adapted to 

the pressures expected when closing the film chamber 10. The evacuation of 

the film chamber volume 20 and the monitoring of the measuring volumes 

34, 36 are automatically started by a control device not illustrated in the 

Figures when both the position measuring device 61 indicates the closed po

sition and the pressure surge in the measuring volumes 34, 36 resulting from 

the closing operation is measured. For this purpose, the control device is con

nected to the position measurement device 61 and the pressure measuring 

device 38 for detecting and processing their measuring signals. The control 

device is also connected to the vacuum pump 56 for automatically starting 

the vacuum pump 56 for evacuating the film chamber volume 20 when the 

film chamber 10 has been closed.  

It is to be understood that, if any prior art publication is referred to herein, 

such reference does not constitute an admission that the publication forms a 

part of the common general knowledge in the art, in Australia or any other 

country.  

In the claims which follow and in the preceding description of the invention, 

except where the context requires otherwise due to express language or nec

essary implication, the word "comprise" or variations such as "comprises" or 

"comprising" is used in an inclusive sense, i.e. to specify the presence of the 

stated features but not to preclude the presence or addition of further fea

tures in various embodiments of the invention.  
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Claims 

1. A method for testing a test specimen for the presence of a leak using a 

film chamber for accommodating the test specimen, wherein the film 

chamber comprises walls enclosing a film chamber volume, wherein the 

walls include at least one flexible wall area, the method comprising: 

placing the test specimen into the film chamber, and 

closing the film chamber, 

wherein complete closing of the film chamber is determined based on 

a signal of a position measuring device which detects a relative position 

of the film chamber walls with respect to each other, 

wherein a measuring volume is provided adjacent to said flexible wall 

area, wherein the measuring volume is configured to be to be arranged 

on a side of the flexible wall area opposite the film chamber volume and 

hermetically sealed towards the film chamber volume, wherein the 

measuring volume is monitored in order to obtain a size of a possible 

leak in the test specimen based on the monitoring result, and the com

plete closing of the film chamber is detected by measuring a pressure in 

the measuring volume and by monitoring whether the measured pres

sure exceeds a predefined threshold value, wherein the closed state of 

the film chamber is detected only when the pressure measuring signal 

exceeds the threshold value and the position measuring signal of the 

position measuring device corresponds to the closed state, 

wherein the closed state of the film chamber is detected only when the 

pressure measurement and the position measurement both detect the 

closed state in combination.  
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2. The method according to claim 1, wherein evacuating the film chamber 

and/or monitoring the measuring volume are automatically started after 

it has been determined that the film chamber is closed.  

3. The method according to claim 1, wherein the position measuring device 

is a contact switch or wherein the position measuring device is adapted 

to measure a distance between the walls of the film chamber.  

4. The method according to claim 1, wherein the closed state of a film 

chamber is not detected when the pressure measurement is indicative 

of the closed state, while the position measurement is not indicative of 

the closed state, and wherein the closed state of the film chamber is not 

detected when the position measurement is indicative of the closed state 

while the pressure measurement is not indicative of the closed state of 

the film chamber.  

20523039_1 (GHMatters) P113953.AU
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