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(57) ABSTRACT 

The impermeability of a test piece, e.g., a pipe made of 
concrete, clay, stoneware, etc., is tested using negative 
pressure air. Air in a compensation tank is maintained at 
negative pressure and also at a temperature that correspond 
to the temperature of the inside Wall of the test piece. Then, 
the test piece, sealed on both ends, has a negative pressure 
is generated therein that corresponds to the negative pressure 
inside the compensation tank. Subsequently, the air inside 
the test piece is replaced With the temperature-controlled air 
from inside the compensation tank, and then the negative 
pressure inside the test piece is adjusted to a predetermined 
testing level. The progression of the negative pressure over 
a time period in the test piece is monitored. If the measured 
negative pressure drops beloW a prescribed tolerance limit, 
the pipe is considered too leaky. 
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DISPLAY CONNECTOR FOR ELECTRONIC 
DEVICE 

BACKGROUND OF THE INVENTION 

[0001] The invention relates to a method for testing hol 
loW pieces, such as pipes etc. made of concrete, stoneware, 
casting etc, in terms of their impermeability using a vacuum 
testing apparatus. Also, the invention relates to an apparatus 
for implementing the method, consisting of a support for the 
test piece and a medium for scaling the test piece on both 
sides. In particular, one of the sealing media is connected 
With a vacuum pump as Well as With instruments for 

measuring the negative pressure. 

[0002] The invention relies on knoWn testing procedures 
for pipes made of stoneWare, clay, concrete or similar porous 
materials. These procedures provide that both ends of the 
pipe are closed off With testing plates equipped With seals. 
If a negative pressure is created inside the test piece, that is 
sealed off on both sides, using the connected vacuum pump, 
it is possible to draW conclusions as to the grade of imper 
meability of the test piece based on the vacuum drop after 
the suction has been turned off. These conclusions are 
unreliable, hoWever, if the internal pressure inside the test 
piece changes due to temperature variations after the suction 
is discontinued. Therefore, conducting a useful measure 
ment is only possible once a stationary equilibrium With 
regard to the temperature has been reached. 

[0003] Using methods of this kind is particularly disad 
vantageous in instances of ?xed-cycle manufacturing 
because the required Waiting time period for achieving the 
temperature equilibrium is too long. This time period is 
extended in particular by the thermal energy that is used for 
the adiabatic relaxation of the air While the vacuum is draWn. 
Another delay is caused by the evaporation of the Water 
remaining in the pores Which causes a cooling of the (rest) 
air content inside the test piece Whereby a drop in pressure 
occurs Which simulates an impermeability that does not in 
fact exist. 

OBJECTS AND SUMMARY OF THE 
INVENTION 

[0004] It is an object of the present invention to provide a 
class-speci?c method that accelerates the achieving of the 
temperature equilibrium, to reduce the testing time in ?xed 
cycle manufacturing; in addition, it is an object of the 
present invention to provide a class-speci?c apparatus for 
implementing the method that alloWs safe and undisturbed 
vacuum testing even in connection With short ?xed-cycle 
times. 

[0005] According to the invention this objective is 
achieved by a method for testing holloW test pieces for 
impermeability. The method comprises the steps of: 

[0006] A) providing a gas at negative pressure in a 
compensation tank; 

[0007] B) maintaining the gas provided in step A at a 
temperature generally the same as a temperature of 
an inside Wall of a test piece, Whereby such gas 
constitutes temperature-controlled gas; 

[0008] C) providing a gas at negative pressure in the 
test piece, Which negative pressure is at a level 
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substantially corresponding to a value of the negative 
pressure of the temperature-controlled gas in the 
compensation tank; 

[0009] D) replacing the gas in the test piece With the 
temperature-controlled gas from the compensation 
tank; 

[0010] E) adjusting the negative pressure of the tem 
perature-controlled gas supplied to the test piece in 
step D to a predetermined level; and 

[0011] F) monitoring the level of the temperature 
controlled gas in the test piece subsequent to step E 
for a predetermined period. 

[0012] The invention also relates to an apparatus for 
testing holloW test pieces for impermeability. The apparatus 
includes a support for supporting a test piece, and tWo end 
plates for sealing opposite ends of the test piece. A com 
pensation tank and a vacuum pump are provided. A ?rst 
conduit arrangement is provided for selectively connecting 
the vacuum pump With one of the end plates and the 
compensation tank for creating negative pressure gas selec 
tively in the compensation tank and a test piece. A second 
conduit arrangement is provided for connecting the com 
pensation tank With one of the end plates for replacing gas 
in the test piece With gas from the compensation tank. A ?rst 
pressure measuring device measures pressure of gas in the 
compensation tank. A temperature measuring device mea 
sures temperature of gas in the compensation tank. Asecond 
pressure measuring device measures pressure of gas in the 
test piece. 

[0013] For the testing process a negative pressure is cre 
ated inside the compensation tank, and the gas (preferably 
air) that is inside the tank is maintained at a temperature that 
corresponds essentially to the temperature of the interior 
Wall of the test piece. The test piece, sealed at both ends, is 
inserted into the vacuum testing apparatus and connected to 
the compensation tank. Using isolating valves, at least one 
of the pipes in the circuit is closed off ?rst. Subsequently, by 
means of the connected vacuum pump a negative pressure 
that corresponds to the negative pressure in the compensa 
tion tank is generated inside the test piece. During this time 
the connection betWeen test piece and compensation tank 
remains closed at least on the one side in order to prevent 
any exchange of air from occurring. The air inside the test 
piece is then replaced With the temperature-controlled air 
from inside the compensation tank after a negative pressure 
has been achieved in the test piece Which substantially 
corresponds to the negative pressure in the compensation 
tank. The colder air inside the test piece is transported into 
the compensation tank during this process, causing the 
Warmer air that is present in the compensation tank to be 
displaced and transferred into the test piece. After the 
volume exchange has been completed, the connection 
betWeen the test piece and the compensation tank is shut off 
once again. NoW the temperature of the air inside the test 
piece corresponds in good approximation to the Wall tem 
perature, Which is Why a thermal equilibrium has noW been 
achieved. The negative pressure in the test piece is brought 
to match the negative measuring pressure, and the progres 
sion of the pressure level is monitored over a certain 
measuring period. If the pressure drops beloW prescribed 
tolerance limits, the pipe is considered to be leaky and is 
separated from the rest. 
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[0014] After the examination is complete a neW test piece 
is inserted into the vacuum testing apparatus; during this 
step the connection betWeen the test piece and the equilib 
rium volume stays turned off. Only after this test piece has 
also been brought to match the negative testing pressure are 
the tWo air volumes exchanged in accordance With the Way 
described above. 

[0015] It is advantageous to employ a heating device in 
order to keep the temperature of the air volume that is inside 
the compensation tank at the same temperature as the inside 
Wall of the test piece. In this context it is also advantageous 
if a control unit triggers the heating device. This kind of 
adjustment utiliZes the measured Wall temperature as a 
command variable. Due to the fact that the thermal inertia 
precludes quick temperature changes in ?xed-cycle tests it is 
sufficient if the temperature of the inside Wall of the subse 
quent pipe, i.e. Which is to be tested next, is used as that 
command variable. Also, it is advantageous to envision a 
heat-up circuit that can be shut off With a bypass valve and 
in Which the air from the compensation tank circulates 
during the time it takes to exchange test pieces. The heating 
device is integrated into this circuit. The heat-up circuit is 
Wired parallel to the test piece. 

[0016] During the air exchange it is crucial that any 
mixing of air be suppressed; consequently, the air is intro 
duced into the test piece and/or into the compensation tank 
essentially Without vibration. According to a further devel 
opment of the invention the air that is to be exchanged ?oWs 
from the compensation tank into the test piece, in particular 
it enters the test piece in the area of the upper pipe croWn. 
The How exits in the area of the loWer pipe croWn. In the 
alternative, the transfer How of air from the compensation 
tank into the test piece enters the latter as an essentially 
quasi-steady or turbulence-poor displacement flow. It is 
advantageous to envision these ?oWs also With respect to the 
compensation tank. 

[0017] Monitoring the progression over time of the nega 
tive testing pressure can begin noW. The cooled air from the 
test piece, Which Was transported into the compensation 
tank, can noW adjust itself or can be adjusted to match the 
temperature during the length of time of the total duration of 
the testing cycle that is not needed for the exchange of the 
air volumes, thereby making that air available for the air 
exchange that Will take place during a subsequent testing 
cycle. 

[0018] The vacuum testing device itself is knoWn in the 
art, for instance, from DE 43 07 283.6-09, the disclosure of 
Which is incorporated by reference herein. It features a 
support onto Which the test piece is placed in a ?at (or 
standing) position. This test piece is scaled on both sides; in 
particular, front or end plates pressed against the open pipe 
ends are envisioned for this step. One of the front plates is 
connected With a vacuum pump Which is used to create a 
certain negative pressure inside the test piece. A manometer 
is used for measuring the negative pressure and for moni 
toring the negative pressure With respect to any pressure 
changes. These changes become noticeable because air 
seeps in to the pipe through the porosity [in the Wall] and 
causes a reduction of the negative pressure in relation to the 
outside pressure. 

[0019] To eliminate the impact of pressure changes due to 
temperature the test piece is allocated a compensation tank 
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Which is connected to the test piece on both sides via 
conduits that are equipped With isolating valves. Test piece, 
compensation tank and conduits form a single, closed air 
circulation system. Pressure and temperature are monitored 
at least inside the compensation tank; for this purpose the 
compensation tank has a pressure measuring device and/or 
a temperature measuring device. The vacuum pump is 
connected to one of the conduits rendering a separate 
implementation for the vacuum connection piece unneces 
sary. An isolation valve is to be positioned at least in one of 
the conduits. It is advantageous if each of the tWo conduits 
has an isolation valve. To be able to adjust the inside 
pressures of the compensation tank and of the test piece 
independently of each other, a conduit With an isolation 
valve is to be positioned betWeen the connection point of the 
vacuum pump and the compensation tank. In order to 
exchange the cooled air of the test piece With the re-heated 
air inside the compensation tank it is advantageous if the test 
piece and the compensation tank are arranged via connecting 
lines Within a circulation system. It is advantageous to 
provide a circulating bloWer in the context of the pipes that 
form the circulation system for the purpose of transporting 
the air inside the system and for accelerating the air 
exchange. 

[0020] In order to maintain the temperature a heating 
device is to be placed inside the compensation tank or Within 
the context of the pipes forming the circulation system. To 
be able to run an air circulation even independent of a 
positioned test piece, an advantageous further development 
of the invention envisions a bypass system or heat-up system 
With a bypass valve. This Way it is possible to achieve the 
necessary temperature in the compensation tank including in 
the line components for the impermeability determinations 
even before the start-up of the vacuum testing apparatus. 

[0021] If the test pieces are coming from an assembly line 
that is equipped With heating chambers With higher tem 
peratures, the conditions can become reversed: In particular, 
the air ?oWing from the compensation tank toWard the test 
piece must be heated to a higher temperature. If the tem 
perature of Wall of the compensation tank does not at all or 
only insuf?ciently correspond to that of the test piece, it is 
advantageous to apply thermal insulation on the inside of the 
compensation tank Wall. This eliminates the heat capacity of 
the Walls of the compensation tank. The energy that is 
required for re-heating is, in this case, generated entirely or 
in part by the heating device that is arranged in the short 
circuit. 

[0022] To suppress the possibility of any mixing of the air 
that ?oWs into the compensation tank or into the test piece 
With the air that is already present in the compensation tank 
or in the test piece air distribution devices or How recti?ers 
are envisioned in the How entry areas of the test piece and/or 
of the compensation tank Whose purpose consists in ensur 
ing a laminar air flow into the test piece and/or into the 
compensation tank. These measures alloW the smooth intro 
duction of air and consequently improve the air exchange. 
Suitable for use as air distribution devices or as How 
recti?ers of this kind are coaxial air admission devices 
knoWn from the ?eld of air conditioning technology; other 
devices serving this purpose are distribution grids or piles of 
screens, fabric or felt disks that cover up the cross section of 
the How entry area. In the alternative, it is also possible to 
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envision ?oW obstacles that force the in-?oWing air “to 
push” the out-?oWing air “ahead” on its Way inside. 

[0023] The exchange of air always involves air of different 
temperatures. It’s therefore advantageous to provide the 
entry point for the Warmer air into the test piece in the upper 
pipe croWn area While the colder air exits in the loWer pipe 
croWn area, thereby taking advantage of the differences in 
density of Wanner and colder air. Any mixing of in?oWing 
colder air With Wanner air that is already present inside the 
compensation tank should be avoided. Thus, it is advanta 
geous to place the compensation tank in an uptight position 
With the in?oW line attached at the bottom and the circula 
tion line leading to the test piece attached at the top of the 
tank. In an advantageous embodiment, an air distribution 
device is arranged in the compensation tank, in particular in 
the area of the in-?oWing colder air, thereby forcing as much 
as possible a laminar ?oW directed at the opposite side. In an 
advantageous embodiment using separating Walls air that is 
on its Way into and/or through the compensation tank is 
forced into a channel Which has a smaller cross section 
intended to reduce the siZe of the mixing front. 

[0024] In an advantageous further development the air has 
the temperature of the inside Wall of the test piece or it is 
brought to that temperature When the air is transferred from 
the compensation tank into the test piece. A heating device 
is envisioned for this purpose Which is located in the 
compensation tank or in the conduit running from the test 
piece to the compensation tank. The heating device is 
advantageously activated by Way of a temperature control or 
temperature adjuster Whose command variable is the Wall 
temperature taken from the inside Wall of the test piece. 
Instead of the temperature of the inside Wall of the test piece 
itself it is also possible to take the inside Wall temperature of 
the subsequent pipe Which Will be placed into the vacuum 
testing apparatus next. The considerable heat capacity of the 
Wall and the related heat inertia associated With it alloWs 
proceeding in this manner. The advantage of this alternative 
consists in the fact that the measuring site is more easily 
accessible. The adjustment is controlled by the inside Wall 
temperature as command variable; the heating device is 
operated by the actuator of this control circuit, thereby 
ensuring an optimal temperature adjustment. 

[0025] During the actual testing, i.e. in the time interval 
during Which the vacuum is measured inside the test piece 
and any changes thereof over time are monitored for the 
evaluation of the impermeability of the test piece, it is 
advantageous to shut off the connecting lines betWeen the 
test piece and the compensation tank. During this step the 
cycle is stationary; this is the time When the circulation 
system is available for re-heating the colder air volume that 
has ?oWn into the compensation tank. For this purpose the 
compensation tank is advantageously connected With its tWo 
air connections, the circulation bloWer and the heating 
device via a bypass line in relation to the re-heating circuit, 
Which can be shut off, that accelerates the energy transfer 
from the Wall of the compensation tank to the air. If the 
compensation tank cools doWn to an extent that suf?cient 
re-heating of the cooled doWn air, utiliZing the heat capacity 
of its Walls, is no longer ensured after a number of test pieces 
Were examined in ?xed cycles, it is necessary and advanta 
geous to integrate a heating device into the secondary 
re-heating circuit that advantageously becomes part of the 
temperature control. If the Walls of the compensation tank 
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have a temperature that does not at all, or only inadequately, 
correspond to the Wall temperature of the test piece, it is 
advantageous to apply heat insulation on the inside Walls of 
the compensation tank. It is also advantageous in this 
context if the amount of energy necessary for the re-heating 
is produced, in this case entirely or in part, by the heating 
device that is arranged in the secondary re-heating circuit. 

[0026] Due to the fact that the air that is located inside the 
compensation tank and in its attached re-heating circuit 
expands during the re-heating process, Which causes the 
adjusted pressure level to change, it is advantageous to 
provide a connecting line to the vacuum pump equipped 
With a shut-off device that can be opened brie?y in order to 
effect a pressure release. In this Way, it is possible to adjust 
the compensation tank and the test piece to the same 
negative pressure level before the actual testing is com 
menced, and before the connecting lines betWeen compen 
sation tank and test piece are opened. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0027] The principal aspects of the invention are described 
in more detail utiliZing the embodiments that are illustrated 
in FIGS. 1 to 4. ShoWn are: 

[0028] FIG. 1: Vacuum testing apparatus With test piece 
and compensation tank and the accompanying instrumenta 
tion (schematic depiction): 

[0029] FIG. 2: Vacuum testing apparatus in accordance 
With FIG. 1; the compensation tank With forced air guiding 
devices (schematic depiction); 

[0030] FIG. 3: Vacuum testing apparatus in accordance 
With FIG. 1; test piece and compensation tank with How 
recti?er in the entry How area (schematic depiction; 

[0031] FIG. 4: Vacuum testing apparatus in accordance 
With FIG. 1; test piece With ?oW-in at the top and ?oW-out 
at the bottom of the test piece (schematic depiction). 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS OF THE INVENTION 

[0032] FIG. 1 shoWs the test piece 1, in particular a 
concrete pipe, that is clamped betWeen the end plates 2 and 
3 for the purpose of an impermeability test. It goes Without 
saying that these end plates 2 and 3 are part of a Whole 
testing construct (Which is not shoWn here in more detail). 
The testing construct can also be set up to provide for 
examination of the test pieces 1 at ?xed cycles, With the test 
pieces resting on a transport device and being transported 
through the testing construct that is designed as a testing 
station and as a part of the manufacturing process. The front 
plate 3 can be attached to a vacuum pump 8 via a tab line that 
is inserted into the connecting line 18. The vacuum pump 8 
is suitable for adjusting the desired or required testing 
pressure inside the test piece 1. After the desired or required 
vacuum has been reached, a valve 17 is closed, thereby 
interrupting the connection betWeen test piece 1 and vacuum 
pump 8. Any permeability in the Walls of the test piece noW 
alloWs gas (e.g., air) to enter the test piece Which reduces the 
vacuum and consequently causes the pressure to rise. A 
pressure control device permits monitoring this pressure 
change, if need be also With remote transmission to a control 
station Where a printout of the result can be generated. 
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[0033] A compensation tank 4 is connected to the test 
piece via the circuit line 19 (containing a circuit valve 15), 
the circuit line 18, a circuit valve 9, a circulation bloWer 10, 
a heating device 7 and a connecting line 20. At the beginning 
of an examination of several test pieces the compensation 
tank 4 is initially connected With the vacuum pump 8 via an 
accessory line 22 and an accessory valve 16, Which causes 
a negative testing pressure to be generated inside the com 
pensation tank 4. The circuit valves 15 and 9 remain closed 
during this step. Once the desired negative pressure is 
achieved, the accessory valve 16 is closed. Then the bloWer 
10 and, if need be, the heating device 7 as Well as accom 
panying temperature adjustment and temperature measure 
ment instruments are activated; a bypass valve 14 is opened 
causing gas (e.g., air) to How into a bypass line 21. NoW the 
cooled-doWn air Warms up to a temperature corresponding 
to a temperature of an inside Wall of the test piece (i.e., a 
temperature of the inside Wall prior to a vacuum being 
generated in the test piece). 

[0034] Thus, equal negative pressures can be established 
independently in the compensation tank 4 and the test piece 
1, respectively. Once that has occurred, the circuit valves 9 
and 15 are opened (preferably shortly after the bypass valve 
14 Was closed). NoW the circuit bloWer 10 is activated and 
transports the air that is present inside the test piece via the 
circuit line 18 and the connecting line 20 into the compen 
sation tank 4 While simultaneously transporting tempera 
ture-controlled air from the compensation tank 4 into the test 
piece 1 via the circuit line 19. As soon as this process has 
been completed, the circuit valves 9 and 15 are closed, 
resulting in the test piece remaining at the negative testing 
pressure at thermal equilibrium. NoW the test piece is 
evaluated using measuring technology that is knoWn in the 
art. Once the circuit valves 9 and 15 have been closed, the 
bypass valve 14 can be reopened in order to re-close the 
re-heating circuit for the compensation tank 4. When the 
evaluation of the test piece 1 has been completed, the 
negative pressure is eliminated by activating a ventilation 
valve (not shoWn here), and the tWo front plates 2 and 3 are 
removed. NoW a neW test piece 1 can be inserted into the 
vacuum testing apparatus. 

[0035] Temperature measuring instruments 6 and pressure 
measuring instruments 5 determine temperature and pres 
sure of the air inside the compensation tank 4 and/or inside 
the test piece 1. The installation for measuring the tempera 
ture of the inside Wall of the pipe and/or the ambient 
temperature is not shoWn. This device is envisioned, for 
example With regard to the inside Wall temperature of the 
test piece, on the end plates as temperature gauges that 
adhere With spring-like properties against the inside Wall of 
the test piece. If the temperature of the subsequent pipe is 
used for the testing cycle, the temperature gauge is ?tted 
closely against that pipe’s inside Wall. These measured 
values are transmitted as desired values to the temperature 
control of the heating device in the circuit and/or in the 
compensation tank. 

[0036] A modi?ed form of the compensation tank 4 is 
shoWn in FIG. 2 Wherein ?oW inserts 13 are provided in the 
compensation tank 4, in particular in the How entry area of 
the compensation tank 4. The How inserts forcibly guide the 
air entering the compensation tank in a manner limiting any 
miXing of the entering and exiting air masses. 
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[0037] Alternatively, the danger of miXing the air masses 
could be reduced by providing a conventional ?oW recti?er 
12 in the test piece 1 and/or a How recti?er 11 in the 
compensation tank 4, as illustrated in FIG. 3. The How 
recti?ers 11, 12 shoWn here could be for eXample, in the 
form of felt disks. The recti?ers tend to minimiZe turbulence, 
i.e., the air ?oW that eXits from the recti?ers is basically 
laminar. If this laminar How is maintained along the entire 
length of the test piece (or the compensation tank), the result 
is a How type knoWn as a turbulence-poor displacement ?oW 
Which suppresses the miXing phenomena. 

[0038] Finally, FIG. 4 shoWs a variation in Which the 
Warmer air is introduced at the upper croWn of one end of the 
test piece, and the cooled-doWn air eXits from the loWer 
croWn of the pipe at the opposite end of the test piece. To 
accomplish this, both front pieces 2 and 3 of the test piece 
1 are equipped With connection pieces 23 and 24 that are 
bent in a Z-shape and Whose open connection ends in the 
areas respectively at the upper and loWer croWns are aligned 
parallel to the center aXis of the test. Accordingly, the entry 
How in the upper pipe area and also the sucking of air from 
the loWer pipe area are possible in a direction parallel to the 
aXis. In this instance the compensation tank 4 is equipped 
With a How recti?er 11, alloWing for a simple ?oW that 
suppresses miXing for the most part. 

[0039] Although the present invention has been described 
in connection With preferred embodiments of the invention, 
it Will be appreciated by those skilled in the art that addi 
tions, modi?cations, substitutions and deletions not speci? 
cally described may be made Without departing from the 
spirit and scope of the invention as de?ned in the appended 
claims. 

What is claimed is: 
1. Method for testing holloW test pieces for impermeabil 

ity, comprising the steps of: 

A) providing a gas at negative pressure in a compensation 
tank; 

B) maintaining the gas provided in step A at a temperature 
generally the same as a temperature of an inside Wall of 
a test piece, Whereby such gas constitutes temperature 
controlled gas; 

C) providing a gas at negative pressure in the test piece, 
Which negative pressure is at a level substantially 
corresponding to a value of the negative pressure of the 
temperature-controlled gas in the compensation tank; 

D) replacing the gas in the test piece With the temperature 
controlled gas from the compensation tank; 

E) adjusting the negative pressure of the temperature 
controlled gas supplied to the test piece in step D to a 
predetermined pressure level; and 

F) monitoring the level of the temperature-controlled gas 
in the test piece subsequent to step E for a predeter 
mined period. 

2. A method according to claim 1 Wherein step B further 
comprises heating the gas With a heater to a temperature 
substantially corresponding to the temperature of the inside 
Wall. 

3. The method according to claim 2 Wherein step B further 
comprises measuring the temperature of the inside Wall and 
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automatically controlling actuation of the heater in response 
to the measured temperature of the inside Wall. 

4. The method according to claim 1 Wherein step D further 
comprises introducing the temperature-controlled gas at an 
upper portion of one end region of the test piece While 
evacuating gas from the test piece at a loWer portion of an 
opposite end region of the test piece. 

5. The method according to claim 1 Wherein step D further 
comprises causing the temperature-controlled gas to How 
into the test piece in a turbulence-poor ?oW. 

6. The method according to claim 1 Wherein step D 
comprises introducing gas from the test piece into a loWer 
portion of the compensation tank While simultaneously 
discharging temperature-controlled gas from an upper por 
tion of the compensation tank. 

7. The method according to claim 1 Wherein step D further 
comprises introducing gas from the test piece into the 
compensation tank as a loW vibration ?oW. 

8. The method according to claim 1 Wherein step D further 
comprises introducing gas from the test piece into the 
compensation tank as a turbulence-poor ?oW. 

9. The method according to claim 8 Wherein gas ?oWs 
through the compensation tank as a turbulence-poor ?oW. 

10. The method according to claim 1 Wherein the gas 
provided in each of steps A and C comprises air. 

11. Apparatus for testing holloW test pieces for imperme 
ability comprising: 

a support for supporting a test piece; 

tWo end plates for sealing opposite ends of the test piece; 

a compensation tank; 

a vacuum pump; 

a ?rst conduit arrangement for selectively connecting the 
vacuum pump With one of the end plates and the 
compensation tank for creating negative pressure gas 
selectively in the compensation tank and a test piece; 
and 
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a second conduit arrangement for connecting the com 
pensation tank With one of the end plates for replacing 
gas in the test piece With gas from the compensation 
tank; 

a ?rst pressure measuring device for measuring pressure 
of gas in the compensation tank; 

a temperature measuring device for measuring tempera 
ture of gas in the compensation tank; and 

a second pressure measuring device for measuring pres 
sure of gas in the test piece. 

12. Apparatus according to claim 11 further including an 
air bloWer for circulating gas in the ?rst and second conduit 
arrangements. 

13. Apparatus according to claim 11 further including a 
heater disposed in the second conduit arrangement, the 
second conduit arrangement including a valve for commu 
nicating gas in the compensation tank selectively With the 
heater and the one end plate to Which the second conduit 
arrangement is connected. 

14. Apparatus according to claim 11 Wherein the second 
conduit arrangement comprises a conduit leading from the 
?rst end plate to the compensation tank and including a 
shut-off valve therein. 

15. Apparatus according to claim 11 Wherein a How 
recti?er is disposed in a gas-entry end of the test piece. 

16. Apparatus according to claim 15 Wherein the How 
recti?er comprises a porous disk. 

17. Apparatus according to claim 11 Wherein ?oW 
obstacles are disposed in a gas entry-end of the compensa 
tion tank. 

18. Apparatus according to claim 11 Wherein one of the 
end plates includes a gas supply pipe for supplying gas at an 
upper portion of the one end plate, and the other of the end 
plates includes a gas discharge pipe for discharging gas from 
a loWer portion of the other end plate. 


