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Method of inline inspecting and/or testing devices and

apparatus to perform such method

The present invention is directed on a method of inline

inspecting and/or inline testing devices.

Customary methods for inline inspecting and/or testing
devices comprise inline conveying the devices to be tested.
Along the conveying path, depending upon the type of device
and the type of inspecting and/or testing to be performed,
a respective monitoring unit is applied on or over a
respective device. Such a monitoring unit generically
comprises an information collecting unit by which
information is collected from or caused by the device under
inspection and/or test. The collecting unit may thereby, as
an example, comprise respective sensors as e.g. one or more
than one pressure sensor, temperature sensor, picturing
sensor, gas species sensor, force sensor, etc. The
collected information is customarily transmitted to an
evaluation unit as to a computer stationary on the
apparatus. The one or more than one monitoring units are
conveyed with the devices, wire-bound to the apparatus, up
to an area where they are removed from the respective
devices and are conveyed back to be reapplied to subsequent

devices of the inline stream of devices.

The timespan which is thereby available for collecting
information from or caused by the device is, at a given
throughput rate of the inline stream of devices, dependent
from the extent of conveying path between applying the

monitoring units to the devices and removing them from the
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devices. Because the throughput rate of inline inspecting
and/or testing should be as high as possible and because
each inspection and/or test of a device necessitates a
respective predetermined timespan for collecting
information, so as to get accurate results, the respective
apparatus and thereby especially that part of the apparatus
between an application area for the monitoring unit and a
removal area where the monitoring unit is removed from the
device becomes more and more space-consuming and complex,
due to the path the monitoring units are conveyed with

devices and connected to the evaluation unit.

Moreover each apparatus conceived to perform specific
inspectioﬁ and/or testing is constructed with an
application-specific conveying path between the addressed
area of application and the addressed area of removal of

the monitoring units to or from the devices.

It is an object of the present invention, under the aspect
of its methods as well as of its apparatus, to improve

prior art methods and apparatus.

This is accomplished by the methods of inline inspecting

and/or testing devices which comprises:

e Providing at least one monitoring unit capable to be
releasably applied to or over one of said devices and,
in a standalone operating mode, to collect information

from and/or caused by such device;

e Conveying devices inline towards and into an

application area;
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Applying on or over a device out of the devices which
are inline conveyed towards and into the application

area the monitoring unit in the application area;

Removing the monitoring unit from the device in a
removal area and conveying the removed monitoring unit

to the application area;

By the monitoring unit, collecting information from or

caused by the device it is applied to;

Trahsmitting depending from information collected in
the monitoring unit to a remote unit which is
stationary with respect to the inline conveying of the

devices towards and into said application area;

Evaluating information dependent from information as

collected;

wherein

The addressed collecting is performed during a

collecting timespan;

The monitoring unit is operated in standalone

operating mode during a standalone timespan;

The monitoring unit is applied to or over the device

during an application timespan;

The standalone timespan includes at least a part of

the application timespan and

"The collecting timespan includes at least a part of

the addressed part of the'application timespan.

Definition:
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We understand throughout the present description and claims
as “standalone” operating mode an operating mode of the
monitoring unit in which no energy transmission by wire or,
more generically, by solid material connection is
transferred to the monitoring unit or from the monitoring
unit to other parts of the apparatus. As examples, in the
addressed “standalone” operating mode no electric supply
power is fed to the monitoring unit by cable connection, no
electric signals, e.g. for controlling the monitoring unit
or for reporting a status of the monitoring unit to other
parts of the apparatus, is performed via a wired link to
the monitoring unit. Further, information collected in the
monitdring unit and/or dependent from such collected
information may not be transferred to another part of the
apparatus by a wired connection, cooling or heating of the
monitoring unit my not be performed by mechanically “wired”
heat exchange members to the monitoring unit. Thus, in this
standalone operating mode the monitoring unit is free of
any solid energy transmitting link. Please note that
throughout the present description and claims, the term
“wire-bound” addresses the opposite status to “standalone”.
In this status the monitoring units is connected to another
part of the apparatus by a solid material energy |

transmission line.

Thus, at least during a part of the time a monitoring unit
is applied to the devices the addressed monitoring unit is
operated in standalone operating mode. The monitoring unit
is thus operated in standalone operating mode at least

during a part of the application timespan. Thus performing

collecting information during the addressed application
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timespan and in standalone operating mode results in a high
flexibility to adapt the collecting timespan. Information
is collected by the monitoring unit at least during a part
of the application timespan during which the monitoring

unit is operated in standalone operating mode.

Having a closer look to the application timespan during
which a monitoring unit is applied to one of the devices
inline conveyed towards the application area, in one
embodiment of the method according to the invention which
may be combined with any embodiment to be addressed, unless
in contradiction, the device with the monitoring unit
applied thereto is conveyed in line with other devices,
with or without monitoring unit applied thereto, towards
and into the removal area. During this conveyance there
might be provided a phase during which the addressed device
with the monitoring unit applied thereto is kept stationary
so as to increase the application timespan without
lengthening the conveying path and thereby lengthening the
collecting timespan during the addressed phase.of

standstill.

In one embodiment of the method according to the invention
which may be combined with any embodiment to be addressed,
unless in contradiction, the removal area may be located
substantially at the same locus of the apparatus as the
application area. If thereby the device with the monitoring
unit applied thereto is inline conveyed with other devices,
with or without monitoring units from the application area

to the removal area, this means that the respective
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conveying path loops from the locus of the application area

to the same locus of the removal area.

Still in a further embodiment of the method according to
the invention which may be combined with any embodiment to
be addressed, unless in contradiction, the device with the
monitoring unit applied thereto is kept stationary during
the entire application timespan. This means that at least
that device to which a monitoring unit is applied is kept
stationary after the monitoring unit having been applied
thereto up to the moment at which the monitoring unit is
removed from the device. Thereby, the application area and
the removal area are located substantially at the same

locus of the apparatus.

~In any case, during the application timespan there exists a

timespan during which the monitoring unit is operated in
standalone operating mode and a second timespan, at least
overlapping the first one, in which collecting information

is performed by the monitoring unit.

Thereby, collecting information in the monitoring unit may
at least to a part be performed when the monitoring unit
has left standalone operating mode or the addressed
application timespan has yet not begun or has already
ceased. This means that the collecting timespan may start
before the application timespan and/or may end after the

application timespan.

If the overall apparatus is e.g. to be adapted from short
collecting timespans to longer collecting timespans this
may be flexibly done just by lengthening that part of the

application timespan, during which cocllecting is performed,
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thus in one embodiment by lengthening the conveying path
between the application area and the removal area there,
where collecting of information is performed by the
monitoring unit applied to the device and operated in
standalone operating mode. Instead of lengthening the
conveying path or additionally, during that part of the
addressed application timespan a buffer chamber may become
effective in which the devices are fed -to and removed from
at an equal rate, but wherein the devices are conveyed
slower or are even stationarily stocked to gain collecting
timespan. It goes without. saying that, generically spoken,
inspecting and/or testing becomes more accurate the more
time is available to collect, at a predetermined collecting
rate, information from or caused by the device to be
inspected and/or tested. Because in the standalone
operating mode there is no wire-bound energy transmitting
connection between the monitoring unit and the remainder of
the overall apparatus, flexibly amending the application
timespan when the monitoring unit on the device is in
standalone operating mode is feasible without complex
constructicnal amendments to the apparatus. This just
because along that part of the application timespan the

monitoring unit is operated in standalone operating mode.

Thus, it becomes possible to adapt.an overall apparatus
from one type of devices to another type and/or from one
type of inspecting and/or testing to another one primarily
by changing the application timespan at an instance when
the monitoring unit is in standalone operating mode.
Additionally such adaptation may possibly necessitate

exchanging one type of monitoring unit by another.
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Thus and as was addressed, in one embodiment according to
the invention, which may be combined with all embodiments
already addressed and still to be addressed, unless in
~contradiction, the devices with the device on or over which
the monitoring unit is applied are inline conveyed from the

application area towards and into the removal area.

In one embodiment of the method according to the present
invention, which may be combined with all embodiments
already addressed and still to be addressed, unless in
contradiction, the application area and the removal area
are provided at least substantially at the same locus or

are, alternatively, mutually remote.

In one embodiment of the method according to the invention,
which may be combined with all addressed embodiments and
embodiments still to be addressed, unless in contradiction,
the application area and the removal area are provided
substantially at the same locus and at least the device
with a monitoring unit applied thereon or thereover is kept

stationary during the application timespan.

According to one embodiment of the method according to the
present invention, whereat the devices with the device on
or over which the monitoring unit is applied, are inline
conveyed from the application area towards and into the
removal area, irrespective whether the application area and
the removal area are located at the same locus or are
mutually remote, the device with the monitoring unit
applied thereto is kept stationary during a timespan of the
addressed conveying from the application area to the

removal area.
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In one embodiment of the method according to the invention,
which may be combined with all embodiments already
addressed and still to be addressed, unless in
contradiction, the collecting timespan starts before, with
or after the application timespan. If the collecting
timespan starts before, information is collected e.g.
during the application of the monitoring unit onto or over
the respective device. Such information may e.g. be
indicative for proper applying. Starting the collecting
timespan with of after initiating the application timespan
may take into account unstable, transient behavior during
applying the monitoring unit to the device, which would

possibly influence testing and/or inspecting results.

Irrespective whether the collecting timespan starts before,
with or after initiating the addressed application
timespan, such collecting timespan includes a part of the

standalone timespan.

In a further embodiment of the method according to the
invention which may be combined with any embodiment already
addressed or still to be addressed, unless in
contradiction, the collecting timespan starts before or

with or after start of the standalone timespan.

If the collecting timespan starts before the standalone
timespan, this means that collecting is already performed
when the monitoring unit is still wire-bound linked for
energy transfer to stationary parts of the overall
apparatus, be it, as example, by an electronic charging
line for a power supply of the monitoring unit, or by

control acknowledgement signal wires, by information
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transmission wires or other energy-transmitting links as

for vacuumizing or pressurizing, heat transfer links etc.

If the collecting timespan starts with or after start of
the standalone timespan, this means that information
collecting is performed at the monitoring unit, at least in
an initial phase, when the monitoring unit is already
operated in standalone operating mode and such collecting
may be performed completely independent from wired
connections to other parts of the overall apparatus, i.e.

locally in fact anywhere.

In a further embodiment of the method according to the
invention, which may be combined with any embodiment

already addressed or to be addressed, unless in

contradiction, the standalone timespan of the monitoring

unit is ongoing during the application timespan and during
being brought from the removing area back to the
application area e.g. by conveying. This means that the
monitoring unit is in fact permanently in standalone
operating mode along the loop - application area - removal
area — application area - and all energy transfer to or
from the monitoring unit, from or to the remainder of the

apparatus 1s performed not wire-bound and thus wirelessly.

E.g. if the monitoring unit is, in operation, never wire-
bound to the remainder of the apparatus, a maximum freedom
for adapting the monitoring unit and its operation to
specific needs for respective devices and their inspection

and/or testing is achieved.

In a further embodiment of the method according to the

invention, which may be combined with any of the
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preaddressed embodiments or of the embodiments still to be
addressed, unless in contradiction, the standalone timespan
starts at the latest with the application timespan. This
means that if any wire-bound connection or link for energy
transfer is installed between the monitoring unit and the
remainder of the apparatus, such wire-bound connection or
link is removed at the latest when the monitoring unit is

applied on or over the respective device.

In one embodiment of the method according to the invention,
which may be combined with any preaddressed embodiments and
embodiments still to be addressed, unless in contradiction,
the collecting timespan ends before, with or after the
application timespan. If the collecting timespan ends
before the addressed application timespan, this means that
the monitoring unit remains applied to or over the
respective device, even as collecting information at the
monitoring unit has ceased. This may be advantageous e.q.
if after the collecting timespan evaluation of information
dependent from information as collected is performed, and a
result of such evaluation is written to the monitoring unit
for latter selection of the respective device, e.q.
according to having passed or having not passed inspection
or testing. Keeping the monitoring unit applied to the
device after termination of collecting information in fact
allows to identify the device by the monitoring unit

applied thereto for further processing of the device.

If the collecting timespan ends with or after the addressed
application timespan it becomes possible to collect and

hold information including information about occurrences at
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or during the removing action. Such information may be
important e.g. to check on proper previous application of

the monitoring unit to the device.

Moreover and as the monitoring unit is removed from the
respective device and collecting of information goes on at
least a part of transmitting information from the
monitoring unit to the remote unit is performed without any
time limit as the monitoring unit is then separate from the

device to be further processed.

In a further embodiment of the method according to the
invention, which may be combined with any preaddressed
embodiment or embodiments still tc be addressed, unless in
contradiction, the collecting timespan ends before, with or

after the end of the standalone timespan.

If the collecting timespan ends before the standalone
timespan, collecting and holding information at the
monitoring unit is not affected by applying wired
connections or links to the monitoring unit for energy
transfer. Please note that such application of the
addressed wire-bound links or connections means terminating

the standalone operating mode of the monitoring unit.

If the collecting timespan ends with or after the end of
the standalone timespan it becomes possible to include in
the collected information information which is significant
for proper/unproper application of the addressed wire-bound
links or connections. Such information may be relevant to
establish whether a junction of such a wire-bound

connection to the monitoring unit, as e.g. for wired
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transmission of information dependent from information as

collected in the monitoring unit, is properly established.

In a further embodiment of the method according to the
invention which may be combined with any of the already
addressed and of the still to be addressed embodiments,
unless in contradiction, the standalone timespan ends
before or after transmitting information dependent from
information as collected in the monitoring unit to the
remote unit. If the standalone timespan ends before the
addressed transmitting this means that such transmitting
may be performed by applying a wire-bound transmission link
to the monitoring unit, e.g. a metal wire connection or an
optical fibre connection. If, on the other hand, the

standalone timespan ends after such transmitting, this

‘means that transmitting of information dependent from

information as collected in the monitoring unit to the

remote unit is performed in a wireless manner.

In a further embodiment of the method according to the
invention, which may be combined with any of the
preaddressed embodiments or with any of the embodiments
still to be addressed, unless in contradiction,
transmitting of the information dependent from information
as collected in the monitoring unit to the remote unit is
performed before or after the end of the application
timespan. If transmitting is performed before removing the
monitoring unit from the device, it becomes possible to
write information e.g. about the result of an evaluation
back to the monitoring unit still applied to the device.

Thereby, indirectly, the respective device is marked with
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such information, which may be exploited for later decision

how the respective device is be further processed.

If transmitting is performed after such removing, it
becomes possible to convey the monitoring unit which has
left its respective device to a transmitting station remote
from the removal area. This may e.g. be a valid approach if

the transmission of information lasts longer time.

In an embodiment of the method according to the invention,
which may be combined with any preaddressed embodiments or
with embodiments still to be addressed, unless in
contradiction, the information collected in the monitoring
unit is at least one of a gas pressure, a gas pressure
course, an amount of a gas species in a gas, a course of
such an amount, a temperature, a temperature course, an
optical characteristic in the visible and/or invisible
light spectrum, a course of such optical characteristic, a
reaction upon radiation, a course of such reaction,
electric impedance, a course of such impedance, a force, a

course of such force.

The information as collected in the monitoring unit may
thus be a gas pressure or a gas pressure course. This is
e.g. the case if a close or an open container is tested on
leakiness. Generically spoken, if a pressure difference is
established between the surrounding of such container and
the inside of such container, in the case of leakiness, the
inside pressure and/or the pressure in the surrounding of
the container will vary over time due to pressure

equalization through the leak. Thus, as an example in this
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case a gas pressure or a gas pressure course is collected

and information dependent therefrom is exploited.

We thereby understand under a “course” throughout the
present description and claims the development of the

respectively addressed entity over time.

The information collected in the monitoring unit may be the
amount of a gas species in a gas or a course of such an
amount. This may be the case e.g. if, as a device, a close
container is pressurized with a gas which comprises a
predetermined gas species. If a leak is present the
pressurized gas is flowing out of the container into the
container’s surrounding. The gas in the surrounding is
collected by the monitoring unit, e.g. in a sample
compartment. Thereby, the gas in the sample compartment
contains the relevant information, namely the amount of the
gas species. By establishing a gas flow communication from
such sample compartment in the monitoring unit to the
remote unit, which is realized as a gas analyzer unit, the
information, namely the content or amount of the addressed
predetermined gas species as a piece of information, is
transmitted to the gas analyzing remote unit, which
analyzes the gas sample and specifically the amount of the
addressed gas species as a test result. By taking gas
samples at subsequent times into more than one sample
compartment in the monitoring unit and analyzing such
samples, the course of the addressed amount of gas species

may be evaluated.

Further, the information collected in the monitoring unit

may be a temperature or temperature course. Collecting
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temperature information may be done by a temperature sensor
arrangement or by infrared picturing as e.g. for testing on

leakiness of close liquid- or gas-filled containers.

The information collected and held in the monitoring unit
may be an optical characteristic or a course of such
optical characteristic in the visible and/or invisible
light spectrum. This may be e.g. the visible or infrared
optical appearance of a device, e.g. for inspedting upon
shape, damages, proper assembling, leakiness of such a
device. Otherwise, the content of a transparent container
may be tested e.g. in that the container is exposed to a
laser beam and absorption of such laser beam is sensed as

an indication of the content of the addressed container.

Further, the addressed information which is collected in
the monitoring unit may be a characteristic with respect to
a reaction upon radiation or a course of such radiation.
E.g. if the structural integrity of a device shall be
inspected such device may be exposed to X-ray radiation.
The X-ray picture of the device as a reaction of the device
upon such radiation is held e.g. by the monitoring unit for
subsequent evaluation. Multiple picturing allows evaluation

of a respective course.

Further, the addressed information collected in the
monitoring unit may be electric impedance, i.e.
conductance, capacitance, inductivity and combinations
thereof or a course of such impedance. E.g. if a container
containing a liquid producf is to be leak tested, sensing

the electric impedance, e.g. the conductance along the
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outer wall of such container may be indicative for

leakiness.

Still further, the addressed information as collected by
the monitoring unit may be a force or a course of such
force. As an example, if a close container with elastic
wall containing e.g. a gas is to be leak tested, this may
be performed by exerting a bias from the exterior upon such

container and either measuring the reaction force on such

'bias or the force with which the container bulges out due

to the addressed biasing. Thus, monitoring a force or a
course of such force may be information about leakiness of

a container.

In fact these examples show that the present invention may
be applied to a large variety of inspecting and/or testing
techniques as long as collecting the respective information
from the device or of information which is caused by the
device may be performed nearby the device and in a

standalone operating mode.

In one embodiment of the present invention, which may be
combined with all preaddressed embodiments and with all
embodiments still to be addressed, unless in contradiction,
the information as collected in the monitoring unit is an
amount of a predetermined gas species in a gas surrounding
the device. Collecting of that information in the
monitoring unit comprises collecting a sample of the gas
surrounding the device into a sample compartment within the
monitoring unit. Evaluating thereby comprises gas analysis,
being performed, as an example, by a mass spectrometer in

the remote unit. Information held in the sample compartment
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in the monitoring unit is transmitted by establishing a gas
flow communication from the sample compartment to the

remote unit.

In a further embodiment of the present invention, which may
be combined with any preaddressed embodiments or‘
embodiments still to be addressed, unless in contradiction,
the information as collected in the monitoring unit
comprises a gas pressure or gas pressure course. Collecting
of the addressed information comprises collecting pressure
information by means of a pressure sensor arrangement
applied by the monitoring unit to or adjacent to the

device.

In one variant of the just addressed embodiment the device
‘is a close container. Applying the monitoring unit results
in a sealed interspace between the close container and the
monitoring unit. The pressure sensor arrangement senses

pressure in the addressed interspace.

In a variant of the just addressed embodiment, the pressure
in the interspace is risen above or reduced below the
pressure prevailing in the close container at least one of

during or before the standalone timespan.

If such rising or reducing is to be performed during the
standalone timespan, the monitoring unit may comprise a
pressurizing or vacuumizing source e.g. a prepressurized or
pre-vacuumized compartment, which is brought in flow
communication with the addressed interspace during the
standalone timéspan. If such rising or reducing is to be
performed before the standalone timespan, it may be

performed by means of a respective pressure- or vacuum-
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source remote from the monitoring unit, linked to the
monitoring unit and to the interspace by means of a gas

flow line, i.e. wire-bound.

In one further embodiment, in which collecting comprises
collecting pressure information by means of a pressure
sensor arrangement, the device is an open container.
Applying the monitoring unit results in sealingly applying
the pressure sensor arrangement in flow communication with
the inside of the open container. A pressure difference
between the inside of the container and the surrounding of
the container is established, once the sealed flow

communication is established.

In an embodiment of the present invention which may be
combined with any preaddressed embodiments and embodiments
still to be addressed, unless in contradiction, the
monitoring unit is electrically supplied at least during
the standalone timespan by means of an electrical power

supply source in the monitoring unit.

Such electrical power supply source may be a battery or a

rechargeable battery- or capacity arrangement.

In one variant of the just addressed embodiment the
electric power supply source is wirelessly recharged at
least one of before, during and after the standalone
timespan. Thereby, one is utmost flexible to perform
wireless recharging, as by inductive recharging, in
dependency of the electric power consumption by the
monitoring unit, especially during the standalone timespan.
Wireless recharging may be performed once or several times

before the standalone timespan and/or once or more than
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once during the standalone timespan and/or once or several
times after the standalone timespan. Thus and if the
monitoring unit has a high power consumption, wireless
charging may be performed permanently along the loop of the
monitoring unit from the application area to the removal
area and back to the application area, or just permanently

during the standalone timespan.

In an embodiment of the method according to the present
inVention, which may be combined with any preaddressed
embodiment and any embodiment still to be addressed, unless
in contradiction, performing the collecting of information
at the monitoring unit is performed at at least one
discrete time interval and transmitting the information
dependent from the collected information is performed

during that addressed time interval.

Thereby, information from or caused by the device is
sampled in the addressed at least one discrete time
interval, in fact as a sampled measurement, and the
information dependent therefrom is transmitted to the
remote unit at least substantially during the addressed
time interval. Because collecting and transmitting is
performed in the same time interval, no intermediate
holding of information in the monitoring unit in the sense
of storing is necessary. Thereby, a transmission link
between the monitoring unit must be established at the
addressed at least one time interval, which means that
either there is applied a wirebound connection from the
monitoring unit to the remote unit during the addressed

time interval, or during the addressed time interval, the
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monitoring unit is in wireless communication with the
remote unit, especially if at that time interval the
monitoring unit is operated in standalone operating mode.
Nevertheless, it should be noted that it is absolutely
possible to perform collecting and transmitting of some
information at respective different time intervals, thereby

necessitating holding or storing information in the

monitoring unit and additionally to perform collecting and

transmitting practically simultaneously as was addressed.

In one variant of the embodiment just addressed the
coilecting is performed at more than one discrete time
interval and transmission is performed during the
respective time intervals. Thereby, it becomes possible to
sample practically point by point the course of the
information and to transmit such sampled measurements
without intermediate holding or storing at the monitoring

unit.

Thereby, at least the one or one of the more than one
discrete time intervals are located in the standalone
timespan, which necessitates in this variant that at the
addressed one time interval in the standalone timespan
transmission communication between the monitoring unit and

the remote unit is established wirelessly.

In an embodiment of the method according to the present
invention, which may be combined with any preaddressed
embodiment and with any of the embodiments still to be
addressed, unless in contradiction, the information
collected or the information dependent therefrom is held or

stored in the monitoring unit at least up to performing
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transmitting. In this embodiment the moment of transmitting
information from the monitoring unit to the remote unit
becomes independent from the moment or timespan at which
information is collected in the monitoring unit. Thus, as
an example the information may be collected during the
standalone timespan, whereas the respective information as
held and stored in the monitoring unit is transmitted to
the remote unit later e.g. when the monitoring unit is in
wire-bound operating mode or is already removed from the

device.

In an embodiment of the method according to the present
invention, which may be combined with any embodiment as
alfeady addressed or with any embodiment still to be
addressed, unless in contradiction, the information
collected in the monitoring unit or information dependent
therefrom is evaluated in the monitoring unit and the
information transmitted comprises a result of such
evaluation. Thereby, we understand under “evaluation” an
operation to which input signals, namely the addressed
collected information or information dependent therefrom,
is input and as an output there results different
information as a result of operations upon the input
information as of comparing, multiplying, dividing, adding,
subtracting, filtering, etc. If the information as
transmitted has not been evaluated in the monitoring unit
or has not completely been evaluated in the monitoring
unit, then the remote unit performs the evaluation or the

remaining evaluation as necessary.
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Wireless transmission may be performed over a short
transmission range, e.g. of 10 cm, and at a specific locus
along the path of the monitoring unit, practically as a
transmission burst, thereby minimizing electric power

consumption for such transmission.

In an embodiment of the present invention, which may be
combined with any of the preaddressed embodiments and of
the embodiments still to be addressed, if not in
contradiction, multiple monitoring units are provided and
are preferably subsequently applied to subsequent of the
devices as inline conveyed towards and into the application

area.

Thereby, inspection and/or testing of the inline conveyed
devices may be performed at randomly or regularly selected
devices, regularly in the sense that any n-th device
conveyed to and into the application area is furnished with

a monitoring unit.

It is also possible to apply more than one monitoring unit

simultaneously to the respective number of devices.

In a further embodiment of the invention, which may be
combined with any of the preaddressed embodiments and
embodiments still to be addressed, if not in contradiction,
multiple monitoring units are provided and are preferably
subsequently applied to all subsequent of the devices as

inline conveyed towards and into the application area.

In a further embodiment of the method according to the
invention, which may be combined with any preaddressed
embodiment and with any embodiment still to be addressed,

unless in contradiction, information dependent from the
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information as collected is evaluated and the result of
such evaluation is stored in a storage in the monitoring
unit. As addressed above evaluation may thereby be
performed in the monitoring unit or in the remote unit or
in both. The stored result of such evaluating is read out
from the monitoring unit and a selecting unit of the
apparatus is controlled by such read-out result for

selecting further processing'of the respective device.

Thus, after having stored the result of evaluating into the
monitoring unit the device still combined with the
monitoring unit or Jjust having left the monitoring unit
becomes attributed by such reSlut as e.g. having passed or
not passed the respective inspectioh and/or test. A
selecting unit, which may be said to operate like a
junction plate of a railway, is controlled by the stored
result, to select how the device shall be further
processed. Thereby, the monitoring unit may be removed from
the device shortly upstream or downstream the selecting

unit.

In an embodiment according to the method of the present
invention, which may be combined with any of the
preaddressed embodiments and embodiments still to be
addressed, if not in contradiction, the devices are inline
conveyed from the application area towards and into the
removal area which conveying comprises inline conveying the

devices by means of at least one band conveyor.

By realizing a conveying from the application area to the
removal area to comprise at least one band conveyor the

extent or length of conveying path may be flexibly adapted
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to different needs for the application timespan and thus
for the collecting timespan. The monitoring unit is
operated in standalone operating mode along such at least

one band conveyor.

If the addressed timespan should e.g. be lengthened, either
to increase inspection and/or testing accuracy or for
adaptation to other devices and/or inspections and/or tests
to be performed, this is just performed by providing a

different or adding a further band conveyor.

The present invention is further directed on a method for
manufacturing devices which have positively passed an
inspection and/or test. This method comprises providing
uninspected and/or untested devices, inline inspecting
and/or testing the uninspected and/or untested devices by
the method of inspecting and/or testing as addressed above,
possibly in one or more than one of its embodiments.
Thereby, an evaluating result assigned to a device,
indicating a positive inspection and/or test result,
indicates that the device has positively passed the

inspection and/or the test.

The present invention is further directed upon an inline
device inspecting and/or testing apparatus. So as to
fulfill the object as outlined above such apparatus

comprises according to the present invention

e At least one monitoring unit adapted to be releasably
applied to or over one of the devices and, in a
standalone operating mode, to collect information from

and/or caused by the device, whereby the monitoring
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unit is in standalone operating mode during a

standalone timespan;

an applicator unit which is adapted to apply the

monitoring unit to or over one of the devices;

a removal unit which is adapted to remove the
monitoring unit from such device, after an application
timespan, initiated as the monitoring unit is applied

to or over the device;

a conveyor, which is adapted to inline convey the
devices towards and into alignment with the applicator

unit;

an arrangement, which is adapted to bring the
monitoring unit from the removal unit to the

applicator unit;

a reception unit which is stationary with respect to
the addressed conveyor and which is adapted to receive
information dependent from information collected in

the monitoring unit;

a remote unit which is stationary with respect to the
addressed conveyor and with an input which is
operationally connected to an output of the reception

unit;

control means, which are adapted to control the

monitoring unit so as to collect the information

during a collecting timespan.

The standalone timespan thereby includes at least a

part of the application timespan;
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e the collecting timespan is controlled by the control
means to include at least a part of the addressed part

of the application timespan.

In an embodiment of the apparatus according to the
invention, which may be combined with any embodiment still
to be addressed, the apparatus comprises a conveyor adapted
to inline convey devices including a device with the
monitoring unit applied thereon or thereover from the
-applicator unit towards and into alignment with the removal

unit.

In one embodiment of the apparatus according to the
invention, which may be combined with any embodiment
preaddressed and still to be addressed, unless in
contradiction, the applicator unit and the removal unit are
at least substantially provided at the same locus or are
mutually remote. If applicator unit and removal unit are
provided at the same locus, this means that a monitoring
unit is applied to a device and removed from a device at
the same locus. Between the applicator unit and the removal
unit there may be a conveying loop of an extent as desired
for the device with the monitoring unit applied thereto,
along which the application timespan may be selected as
desired. On the other hand the monitoring unit may be
applied to a device kept stationary and the monitoring unit
is removed from such device still kept stationary, i.e.
application and removal of the monitoring unit is performed

during the device being stationary.

If the applicator unit and the removal unit are mutually

remote, then there is provided a conveying path from the
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applicator unit to the removal unit for the device with the
monitoring unit applied thereto and by means of the length
and/or average speed of conveying the application timespan

can be tailored as desired.

In an embodiment of the apparatus according to the
invention, which may be combined with any embodiment of the
apparatus as was addressed and still to be addressed,
unless in contradiction, the applicator unit and the
removal unit are provided at the same locus and the
apparatus comprises a stationary support station for at
least one device at the addressed locus. This is, as was
already addressed, the case when the device shall be loaded
with a monitoring unit and the monitoring unit shall be

removed from the device as the device is kept stationary.

In a further embodiment of the apparatus according to the
invention, which may be combined with any preaddressed
embodiment of such apparatus and with any embodiment
thereof still to be addressed, unless in contradiction, the
apparatus comprises a stationary support station for at
least one device along a conveying path from the applicator

unit to the removal unit.

In this embodimeht, although the device with the monitoring
unit applied thereto being conveyed from the applicator
unit to the removal unit, being located at the same locus
or mutually remote, there is provided along such conveying
path a stationary support station which may be said a
retarder station for the device, which means that along the
addressed path the device with the monitoring unit applied

thereto or thereover is kept in a stationary waiting
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position. Thereby, the extent of the application timespan
may be extended as desired by such retardation without
necessitating changing the length of the conveying path
from the applicator unit to the removal unit and/or without
changing the speed of conveying between the addressed two

units.

In one embodiment of the apparatus according to the present
invention, which may be combined with any embodiment
already addressed and still to be addressed below, unless
ih contradiction, the collecting timespan is controlled by
the control means to start before, with or after starting

of the application timespan.

In a further embodiment of the apparatus according to the
present invention, which may be combined with any
preaddressed embodiment and with any embodiment still to be
addressed, unless in contradiction, the collecting timespan
is controlled by the control means to start before, with or

after starting of the standalone timespan.

In a further embodiment of the apparatus according to the
present invention, which may be combined with any
preaddressed embodiment and with any embodiment still to be
addressed, unless in contradiction, the monitoring unit is
in standalone operating mode ongoingly during looping from
the applicator unit to the removal unit and back to the

applicator unit.

Still in a further embodiment of the apparatus according to
the present invention, which may be combined with any
preaddressed embodiment and with any embodiment still to be

addressed, unless in contradiction, the monitoring unit is
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of the application timespan.

Still in a further embodiment of the apparatus according to
the present invention, which may be combined with any
preaddressed embodiment and with any embodiment still to be
addressed, unless in contradiction, the control means
control the collecting timespan to end before, with or
after removing the monitoring unit from the device by the

removal unit.

Still in a further embodiment of the apparatus according to
the present invention, which may be combined with any
preaddressed embodiment and with any embodiment still to be
addressed, unless in contradiction, the collecting timespan
is controlled by the control means to end before, with or

after the end of the standalone timespan.

Still in a further embodiment of the apparatus according to
the present invention, which may be combined with any
preaddressed embodiment and with any embodiment still to be
addressed, unless in contradiction, the standalone timespan
ends before or after reception of the information by the

reception unit.

Still in a further embodiment of the apparatus according to
the present invention, which may be combined with any
preaddressed embodiment and with any embodiment still to be
addressed, unless in contradiction, the monitoring unit
comprises means which are adapted to collect and hold
information representing at least one of gas pressure, a
gas pressure course, an amount of a gas species in a gas, a

course of such an amount, a temperature, a temperature
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course, on optical characteristic in the visible and/or
invisible light spectrum, a course of such optical
characteristic, a reaction upon a radiation, a course of
such reaction, electric impedance, a course of such

impedance, a force, a course of such force.

Still in a further embodiment of the apparatus according to
the present invention, which may be combined with any
preaddressed embodiment and with any embodiment still to be
addressed, unless in contradiction, the monitoring unit
comprises means which are adapted to collect and hold
information representing an amount of a predetermined gas
species in a gas surrounding the device. The means adapted
to collect and hold the information in the monitoring unit
comprise a sample compartment in the monitoring unit and
the remote unit is adapted for gas analysis. The reception
unit comprises an input gas flow line which is adapted to

be controllably connected to the sample compartment.

Still in a further embodiment of the apparatus according to
the present invention, which may be combined with any
preaddressed embodiment and with any embodiment still to be
addressed, unless in contradiction, the monitoring unit

comprises a gas pressure sensor arrangement.

Still in a further embodimént of the just addressed
embodiment the addressed device is a close container and
the monitoring unit is adapted to be applied over such
device. The monitoring unit defines together with the
addressed device a sealed interspace between the close

container and the monitoring unit. The pressure sensor
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arrangement is in operational connection with the addressed

interspace.

Still in a further embodiment of the just addressed
embodiment the apparatus further comprises means which are
adapted to rise pressure in the interspace above or to
reduce such pressure in the interspace below a pressure
which prevails in the close container one of before and of

during the standalone timespan.

Still in a further embodiment of the apparatus according to
the present invention, in which the monitoring unit
comprises a gas pressure sensor arrangement, the device is
an open container. The monitoring unit is adapted to
sealingly apply the pressure sensor arrangement in a sealed
flow communication with the inside of the open container
and further comprises means which are adapted to establish
a pressufe difference between the inside of the container
and the surrounding of the container, once the sealed flow

communication is established.

Still in a further embodiment of the apparatus according to
the present invention, which may be combined with any
preaddressed embodiment and with any embodiment still to be
addressed, unless in contradiction, the monitoring unit
comprises an electrical power supply unit, which is adapted
to electrically supply the monitoring unit at least during

the standalone timespan.

In an embodiment of the just addressed embodiment of the
apparatus according to the present invention the electric
power supply unit is wirelessly chargeable as by inductive

charging.
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In an embodiment of the apparatus according to the
invention, which may be combined with any of the
preaddressed embodiments and embodiments still to be
addressed, if not in contradiction, the control means are
adapted to control the monitoring unit to collect
information as the monitoring unit is adjacent to the
reception unit. Thereby, informatioh dependent from the
information sample as collected is transmitted to the
recepfion unit without intermediate storage.in the

monitoring unit.

In an embodiment of the just addressed embodiment more than
one of the addressed reception units are provided at
distinct loci along the path of the monitoring unit from
the applicator unit over removal unit and back to the
application unit and the control means are adapted to
control the monitoring unit so as to collect the
information as the monitoring unit is adjacent to
respective ones of the reception units. Thereby, multiple
information samples are collected and information dependent
therefrom is directly, i.e. substantially without
intermediate storage in the monitoring unit, transmitted to
the respective reception unit. In an embodiment in which
the monitoring unit collects information just when it is
adjacent to a reception unit, the monitoring unit is in
standalone operating mode during such a collecting and

transmitting.

In an embodiment of the apparatus according to the
invention, which may be combined with any embodiment

already addressed and still to be addressed, unless in
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contradiction, the monitoring unit comprises holding means
for information dependent frbm information as collected. If
we speak of information dependent from information we
understand that the information which is dependent may be
equal to the information wherefrom it is dependent or may

be different as e.g. prefiltered, preselected, etc.

Thereby and due to such holding means the moment of
collecting information by the monitoring unit and of
fransmitting information dependent from such information
collected may be selected independent from each other, i.e.
the moment of transmitting such information to the
reception unit may be selected e.g. much later than the
moment at which such information was collected by the

monitoring unit.

E.g. the information may be collected by the monitoring
unit as it is in the standalone operating mode, whereas
transmission of the information dependent from the
information as collected may be performed as the monitoring
unit is operated in wire-bound operating mode and/or is
already separate from the respective device, i.e. after

having passed the removal unit.

In one embodiment of the apparatus according to the

invention, which may be combined with any preaddressed
embodiment of such apparatus and embodiment thereof still
to be addressed, the apparatus comprises an evaluation
unit, whereby at least one of in the monitoring and in the
remote unit the evaluation unit being operationally
connected or connectable to collecting means in the

monitoring unit. Thereby, evaluation of information as
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collected by the monitoring unit may be performed either by
a respective evaluation unit in the monitoring unit or a
respective evaluation unit in the remote unit or a part of
such evaluation may be performed by an evaluation unit in
the monitoring unit and the other part by an evaluation

unit in the remote unit.

In an embodiment of the apparatus according to the present
-invention, which may be combined with any preaddressed
embodiment and embodiment still to be addressed, unless in
contradiction, the monitoring unit comprises an electronic
data storage for holding the information as collected in

the monitoring unit.

In an embodiment of the apparatus according to the present
invention, which may be combined with any preaddressed
embodiment thereof and embodiment still to be addreésed,
unless in contradiction, the monitoring unit comprises a
wireless transmission unit and the reception unit comprises
a wireless receiver unit. Both, reception unit and

transmission unit may be bidirectional.

In an embodiment of the just addressed embodiment the
monitoring unit comprises an electronic data storage for
holding the information as collected, an input of the
wireless transmission unit at the monitoring unit being
operationally connected to an output of the electronic data

storage.

Thereby, it has to be noted that we understand under the
term “reception unit” generically a unit which is adapted
to receive a physical signal e.g. a gas flow, a

temperature, etc., whereas we understand under a wireless
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receiver unit and in analogy by a wireless transmission
unit respective units which are adapted to transmit and
respectively receive signals in the form of electromagnetic
signals transmitted over air or of optical signals and are

thus in fact transmitted in a contactless manner.

Still in a further embodiment of the apparatus according to
the present invention, which may be combined with any
preaddressed embodiment and with any embodiment still to be
addressed, unless in contradiction, the apparatus comprises
multiple of the addressed monitoring units. The applicator
unit is adapted to apply preferably subsequently to
subsequent of the devices as inline conveyed towards and
into alignment with the applicator unit a monitoring unit.
The removal unit is thereby adapted to remove, preferably
subsequently, a monitoring unit from the devices as, for
instance, inline conveyed towards and into alignment with

the removal unit.

"Still in a further embodiment of the apparatus according to

the present invention, which may be combined with any of
the preaddressed embodiments and with any of the
embodiments still to be addressed, unless in contradiction,
the apparatus comprises multiple of the monitoring units
and the applicator unit is adapted to apply, preferably
subsequently, to all subsequent of the devices as inline
conveyed towards and into alignment with the applicator
unit a monitoring unit. The removal unit is adapted to
remove, preferably subsequently, a monitoring unit from
each of the devices preferably as inline conveyed towards

and into alignment with the removal unit.
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Still in a further embodiment of the apparatus according to
the present invention, which may be gombined with any
preaddressed embodiment and with any embodiment of the
apparatus still to be addressed, unless in contradiction,
an evaluation unit is provided, and an output of the
evaluation unit is operationally connectable to a

resettable storage in the monitoring unit.

Still in a further embodiment of the apparatus according to
the present ihvention, which may be combined with any of
the preaddressed embodiments, unless in contradiction, a
conveyor which is adapted to inline convey the devices
including a device with the monitoring unit applied thereon
or thereover from the applicator unit towards and into
alignment with the removal unit during the application

timespan comprises at least one band conveyor.

The invention shall now further be exemplified with the
help of the following figures and of even more detailed

description.
The figures show:

Fig. 1 schematically and simplified, by means of a
functional block/signal flow diagram, an embodiment
of the apparatus according to the present invention

operating the methods according to the invention;
Fig. 2 to 4

Schematically and simplified, three examples of
handling the devices with applied monitoring units

during the application timespan Tappi. as of fig. 1.
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simplified and schematically, a first embodiment of
a monitoring unit cooperating with the device to be
inspected and/or tested and as may be realized in

the frame of the present invention;

in a representation in analogy to that of fig. 5, a
further embodiment of a monitoring unit cooperating
with a device to be inspected and/or tested and as
may be realized in the frame of the present

invention;

schematically and simplified, synchronization of
collecting information and of transmitting
information from the monitoring unit in one
embodiment as addressed in context with figs. 5 and

6;

a further embodiment of a monitoring unit in a
representation in analogy to those of the figures 5
and 6, cooperating with the device to be inspected
and/or tested and as may be realized in the frame

of the present invention;

simplified and schematically, a functional
block/signal flow diagram of an example of
monitoring within a monitoring unit as realized in

the frame of the present invention;

schematically and simplified, a variant of
sealingly applying a monitoring unit over a device
to be inspected and/or tested and as may be

realized in the frame of the present invention;
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a further embodiment of a monitoring unit in a
representation in analogy to those of the figures
5, 6, 8 and cooperating with an aerosol can as a
device to be inspected and/or tested and as may be

realized in the frame of the present invention;

a further embodiment of a monitoring unit in a
representation in analogy to those of the figures
5, 6, 8, 11, and its cooperation with a device to

be tested and/or inspected;

Figs. 13 to 15

Fig. 16
Fig. 17
Fig. 18

still in representation in analogy to those of the
figs. 5, 6, 8, 11, 12, further embodiments of
monitoring units cooperating with devices to be
inspected and/or tested and as may be realized in

the frame of the present invention;

in a simplified and schematic representation, an
embodiment of an apparatus according to the present
invention, operating methods according to the
invention in three time phases (a), then (b), then

(c):

in a simplified and schematic representation, an
apparatus according to the present invention and
operating the methods of the invention and as today

realized;

simplified and schematically by means of a signal
flow/functional block diagram, a monitoring unit as
applied today to the apparatus and methods as of
fig. 17;
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Fig. 19 simplified and schematically, an embodiment in more
details of a monitoring unit cooperating with an
aerosol can to be inspected and/or tested and as
realized e.g. in the embodiment as of figs. 17 and

18, and

Fig. 20 over the time axis, three different pressure
courses as are collected for testing and/or
inspection purposes e.g. by the embodiment of figs.

17 to 19.

Fig. 1 schematically shows, by means of a signal
flow/functional block diagram, an embodiment of the
apparatus according to the present invention and thereby of

the methods according to the invention.

Devices 1 to be inspected and/or to be tested are inline
conveyed by means of a conveyor 3 towards and into an
application area 5a of an applicator unit 5;. With respect
to the applicator unit 5, conveyor 3 conveys subsequently

devices 1 into alignment with the applicator unit 5.

The conveyor 3 may be a star conveyor, a band conveyor or
may comprise a combination of star and band conveyors or of
any other type of known conveyors for inline conveying the

devices 1.

Bybthe applicator unit 5, and thus in the application area
52 there is applied a monitoring unit 7 on or over at least
one of the devices 1, out of the devices 1 inline conveyed
by conveyor 3. The devices 1 including device 1, whereon or
whereover a monitoring unit 7 is applied are conveyed by a
conveyor 9 out of the application area 5, towards and into

a removal area 11, of a removal unit 11,. With respect to
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the removal unit 11, conveyor 9 conveys subsequently the
devices 1 into alignment with such removal unit 11,. By
means of the removal unit 11, the respective monitoring
unit 7 is removed from device 1l,, whereon or whereover it

was formerly applied.

The conveyor 9 may comprise any type of known conveyor as
one or more star conveyors, but comprises in a good
embodiment one or more than one band conveyors as will be

addressed later.

The monitoring unit 7 as removed by removal unit 11, and,
respectively, in the removal area 11, is conveyed back into
the application area 5, and thus to the applicator unit 5,

as schematically shown in fig. 1 by means of conveyor 13.

The overall method and thus apparatus is controlled and
timed by means of a control unit 15 and thereby especially
and as addressed in fig. 1 the one or more than one

monitoring units 7.

The monitoring unit 7 is adapted on one hand to be
releasably applied to or over one of the devices 1 as was
already addressed and additionally to collect and possibly
hold information from and/or caused by the device 1, to
which it is applied. Different examples of collecting and
possibly of holding such information by monitoring unit 7
will be addressed later. In fig. 1, generically,
information collecting is represented by the arrows COL and
holding is represented by a holding unit HOL in the

respective monitoring units 7.

The monitoring unit 7 is operated in a standalone operating

mode at least during a part of the time from applicator
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unit 5, to removal unit 11,. Please note that parts and
units which are stationary with respect to the movement of
the conveyors 3, 9 and 13 are represented in fig. 1 by dash
lines as at B. Further please note that the monitoring unit
7o in fig. 1 is operated in standalone mode as any wire-
bound connection for energy transfer schematically

represented in fig. 1 at 17, has been removed.

As further shown in fig. 1 conveying the devices 1 and
therewith also devices 1, with a monitoring unit 7 applied
thereon or thereover by means of conveyor 9 from
application area 5, and thus from the applicator 5, towards
and into removal area 11, and thus in alignment with
removal unit 11, occurs during a timespan Tapp1.. AS
schematically shown by means of monitoring unit 7,, during
at least a part of the timespan Tappi. the monitoring unit 7
is operated in the standalone operating mode as shown in
fig. 1 by the timespan Tgs. This timespan Tg may extend as
desired and may e.g. include removal of the monitoring unit
7 from device 1,. The addressed timespan Tgy may also e.g.
begin with the start of Tpy. or even before, thus
extending further to include application of the monitbring
unit 7 to the respective device 1, in the application area

5, and thus_by the applicator unit 5.

The monitoring unit 7 is adapted to collect and possibly
hold information from a respective device or caused by a
respective device it is applied to. The monitoring unit 7
is controlled by controller unit 15 to initiate and
terminate a timespan T¢o, during which the addressed

information is collected COL by the monitoring unit, which
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collected information is possibly held HOL in the
monitoring unit 7. The timespan during which such
collecting is performed by the monitoring unit 7 is
addressed in fig. 1 by Tcon. In any case at least a part of
the addressed timespan Tcor is within a part of the
standalone timespan Tsa, which latter part is within the
application timespan Tagi. as shown in fig. 1.
Nevertheless, the addressed collecting timespan Tcor may be

extended as shown in dash line in fig. 1.

The monitoring unit 7 has an output by which information,
possibly held in the monitoring unit as at HOL, is
transmitted to a reception unit 19, which is, as shown by
B, stationary with respect to conveyors 3, 9 and 13. The
transmission of the information from monitoring unit 7 may
be performed as shown in dash line at 20, wire-bound, if
such transmission is performed outside the standalone
timespan Tsa. In a good embodiment at least a part of this
transmission is performed within the standalone timespan
Tsa as shown by wireless transmission at 20,. In this case
the monitoring unit 7 comprises a wireless transmission
unit, whereas the reception unit 19 comprises a wireless
receiver unit (not shown in fig. 1). The reception unit 19
has an output 19, which is operationally connected to an
input 21; of an evaluation unit 21. Evaluation unit outputs
at an output 21, the result of inspection and/or testing of
the respective device 1l,. In dependency of such result it
is selected how the respective device is further processed
downstream the removal area 11, i.e. downstream the removal

unit 11,.
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Handling of the devices 1 and especially the devices 1,
whereat or whereover a monitoring unit 7, is applied during
the application timespan Tappi. as of fig. 1 shall be
addressed in context with the figs. 2 to 4. According to
fig. 2 in the application unit 5, a monitoring unit 7 is
applied to a device 1 as was addressed in context with fig.
1. The device 1, with the applied monitoring unit 7, is
conveyed, possibly together with devices 1 without
monitoring unit, by means of a conveyor 9, at a rate r; of
subsequent devices 1/1, towards and into a retarder unit
10. In the retarder unit 10 the conveying rate or speed at
least for devices 1, with monitoring units 7, applied
thereto is lower than the input rate r,, along a
predetermined conveying path or is even lowered to zero,
which means that in this case and within retarder unit 10,
the devices 1, with the monitoring unit 7, applied thereto
come to a complete standstill and are thus stationary.
Downstream the retarder unit 10 the devices 1, still with
the monitoring unit 7, applied thereto are conveyed out of
the retarder unit 10 towards and into the removal unit 11,
according to fig. 1. Thus, by the retarder unit 10 the
overall application timespan Tappi. may be tailored flexibly
and as desired and especially lengthened without
necessitating long conveying paths as would be the case if
the devices 1, with the monitoring unit 7, applied thereto
were conveyed between the applicator unit 5, to the removal

unit 11, at constant speed.

As further shown in fig. 2 and with respect to the
application timespan Tapp1. the standalone timespan Tga

preferably includes the timespan during which the devices
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1, with the respective monitoring unit 7, are present

within the retarder unit 10 and the collecting timespan Tcor
preferably includes that part of the timespan Tga.
Preferably the timespans Tsa and Teor include the timespan

the devices and monitoring units stay in retarder unit 10.

Thereby the timespan during which the devices with the
monitoring unit applied thereto are present in the retarder
unit 10 is exploited especially to collect information by
the respective monitoring units 7, as more such information
is required. As was addressed, downstream the retarder unit
10 the combined devices/monitoring units 1,/7, are conveyed

with the input rate r, as by a conveyor 9.

According to fig. 3 the devices 1 are conveyed into a
combined application/removal unit 5,/11, located at least
substantially at the same locus in the overall apparatus.
The arriving workpieces 1 are loaded as schematically shown
with the arrow 1 with a monitoring unit 7 and leave the
combined applicator/removal unit 5,/11, on a conveyor loop
of desired length and desired conveying speed and are
brought back to the combined applicator/removal unit 5,/11,
where the respective monitoring units 7 are removed from
the devices as shown by the arrow o in fig. 3. Downstream
the combined applicator/removal unit 5,/11, the devices 1
are removed with a conveying rate r, equal to the input

conveying rate rj to the applicator/removal unit 5,/11,.

With respect to the timespans Tappi., Tsa and Tco, the same
prevails as was already addressed in context with fig. 1

and fig. 2.
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In the embodiment of fig. 4 the devices 1 are conveyed by
conveyor 3 according to fig. 1 with an input rate r; to an
applicator/retarder/removal unit 5,/10/11,. The retarder
effect is here realized by keeping the devices 1, with the
respective monitoring units 7, applied thereto stationary
during the application timespan Tapp. Thus, the devices 1
fed to the unit 5,/10/11, are distributed as schematically
shown by a distribution unit 12; to different positions,
where the respective monitoring units 7 are applied to the
devices 1 kept stationary. After lapse of the desired
application timespan Tapp1. the respective monitoring units
1o are removed from the addressed devices still stationary
and the devices 1 are then redistributed by output
redistributing unit 12, onto the output conveyor 16 with an

output rate r, equal to the input rate ;.

Fig. 5 and fig. 6 most schematically show two embodiments
of a monitoring unit under a most generic aspect. A device
1, shall be tested and/or inspected. Although testing may
include inspecting and vice versa, we rather understand
under inspecting optical picture inspection, whereas we
understand under testing taking some kind of measurements

upon the device.

According to the embodiment of fig. 5 the monitoring unit
27 is constructed to be releasably applied to or over
device 1, to be inspected and/or tested during the
application timespan Tappi.. The monitoring unit 27 is
thereby applied to the device 1, to form therewith a unit
271, which may be moved as one pice. The monitoring unit 27

is adapted to ccllect information I from device 1, or
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information which is caused by the device 1,. As an example
such information I may be an optical appearance of device
la. In such a case the addressed information I is
information from such device. On the other hand such
information I may be present in the surrounding of the
device 1, as e.g. a gas pressure value or a gas species;

such information I is caused by the device.

The monitoring unit 27 collects such information I as
schematically shown in fig. 5 by a collecting unit 25 and
holds such information in a holding unit 23. The holding
unit 23 is adapted to allow transmission of information as
held therein from its output 23, to the exterior of the
monitoring unit 27 as schematically shown at an output 27,.
The holding unit 23 is operationally connected to the
collecting unit 25 as shown at the input 23; of holding
unit 23.

According to the embodiment of fig. 5 the monitoring unit
27 is releasably applied on the device 1, to be inspected

and/or tested.

The difference of the embodiment of the monitoring unit 327
as schematically shown in fig. 6 to that, 27, of fig. 5 is
that according to fig. 6 such monitoring unit 327 is
releasably applied over the device 1,, e.g. residing on
conveyor 9 as of fig. 1. In a good embodiment an interspace
324 is thereby defined between the device 1, and the

monitoring unit 327.

As further shown in fig. 5 as well as in fig. 6 the output
of collecting unit 25/325 may directly be fed to the output
27,/327, of the monitoring unit 27/327. In this case the
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collected information is transmitted to the reception unit
19 as of fig. 1 substantially at the same time as the
information I is collected by the collecting unit 25/325.
Thus, the control unit 15 as of fig. 1 controls in this
case collecting of information I at the moﬁitoring unit
27/327 at a moment, at which transmission from the output
27,/327, to the reception unit 19 is possible, i.e. at a
moment at which at least a part of the reception unit 19 is
located adjacent to the momentary position of the
monitoring unit 27/327 and of the respective device 1,.
Collecting information I is initiated by the control unit
15 when the monitoring unit 27/327 and the respective
device 1, are adjacent to that part of the reception unit
19. In figs. 5, 6 the control input 15; indicates the
operational control connection of the monitoring unit

27/327 to the control unit 15 as of fig. 1.

As schematically shown in figs. 5, 6 by switch S it is
absolutely possible to hold a part of the collected
information I in the holding unit 23/323 and to directly
lead information from collecting unit 25/325 to the output
270/3270 e.g. controlled by the control unit 15. Thus, at a
monitoring unit 27/327 considered, either all information I
collected is held in a holding unit 23/323 and then
transmitted via output 27,/327, or information I collected
by the collecting unit 25/325 is directly fed to the output
27,/327, to be transmitted. Alternatively both
possibilities are present in one monitoring unit 27/327 and
selection of the respective possibility is e.g. controlled

by control unit 15 as of fig. 1.
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In context with fig. 1 there has been described an
evaluation unit 21 operationally connected to the output of
reception unit 19. As shown in figs. 5 and 6 by dash lines
there may be provided in the monitoring unit 27/327 instead
of stationary, remote evaluation unit 21 as of fig. 1 an
evaluation unit 21,/321,, or there may be provided
additionally to the stationary evaluation unit 21 as of
fig. 1 an evaluation unit 21,/321, in the monitoring unit
27/327. Such combined solution may e.g. exploit the
evaluation unit 21,/321,, in the monitoring unit 27/327 for
pre~evaluation e.g. based on a plausibility test, and the
evaluation unit 21 remote and stationary as final, decisive

evaluation unit.

Fig. 7 shows simplified and schematically a device 1, with
a monitoring unit 7, applied thereto. The monitoring unit
7, comprises a collecting unit 25, 325 according to figs. 5
or 6, the output thereof being directly led to a wireless
transmission input/output unit 8 via a sampling switch Q
controlled, as schematically shown, via a control input 15,
from control unit 15 as of fig. 1 to wireless input/output
unit 8. Fig. 7 shows the addressed device 1, with
monitoring unit 7, in different positions (a) to (e) during
the application timespan Tppp1.. In position (a) the sample
switch Q is open. In position (b) the monitoring unit 7,
with the device 1, is adjacent to a wireless reception unit
719(b). The sampling switch Q is closéd, the information
from collecting unit 25/325 is fed to the wireless
transmission input/output unit 8 and received by wireless
reception unit 719(b), which e.g. may be part of the

reception unit 19 as of fig. 1.
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In position (c) sampling switch Q is open again as no
wireless reception unit according to unit 719 (b) is present
adjacent to the monitoring unit in that position (c). In
analogy in position (d), where a wireless receiver unit
719(d) is present, sampling switch Q is closed and reopened

in position (e).

Fig. 7 thus shows an example how information is read out of
the monitoring unit as no information holding or storing is

performed within the monitoring unit.

At least during the collecting timespan Teon during which
the monitoring unit 27/327 (fig. 5, 6) collects the
addressed information I, at least a part thereof being
poSsibly held in holding unit 23/323 for later output at
27,/327,, the monitoring unit 27/327 is operated in the

standalone operating mode SA.

The monitoring unit as used by and within the present
invention may be constructed in a large number of different
variants, on one hand adapted to specific needs of
inspecting and/or testing specific devices and on the other

hand according to the characteristics of different devices.

A small number of examples of mbnitoring units shall now be
presented and shortly discussed, in that variant according
to figs. 5, 6 in which information I as collected is held
or stored in the monitoring unit before performing
tfansmission of information dependent therefrom to the

stationary reception unit.

In fig. 8 there is schematically shown a monitoring unit

427 which is adapted for a device 1, to be tested by
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monitoring a pressure p in the sealed surrounding of the

device 1,.

According to fig. 8 the monitoring unit 427 is shaped to be
applied over the device 1,, leaving between such device 1,
and the monitoring unit 427 an interspace 424. Within
monitoring unit 427 there is provided a compartment 428
with a controlled input 428; and a controlled output 428,
leading to the interspace 424. The collecting unit 425
comprises a pressure sensor arrangement 429 sensing
pressure p in interspace 424 and being operationally
connected to holding unit 423. Holding unit 423 is or
comprises an electronic storage for storing a multitude of
data dependent from output signals of the pressure sensor
arrangement 429. As schematically shown in fig. 9 the
monitoring unit 427 may comprise an electronic clock 521
which controls sampling the output of the pressure sensor
arrangement 429. Analogue to digital conversion is
performed by converter unit 530. The respective sample
values are stored in holding unit 423, realized by an
electronic storage. A course of the pressure p over time,

p(t), may be sampled and stored in holding unit 423.

According to fig. 8 the monitoring unit 427 further
comprises an electric power supply unit 426, which allows
operation of all electrically supplied units in monitoring
unit 427, as of controllable valves 430,/430,, electronic
units 521, 530, 423 etc. as of fig. 9 and possibly also of
the collecting unit 429. The electric power supply unit 426
may be a battery arrangement or is, in a good embodiment, a

rechargeable battery-unit or capacitor unit. Recharging or
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charging the battery- or capacitor unit is performed either
before initiating the standalone operating SA mode of
monitoring unit 427 by a wired connection of unit 426 to a
charger unit, or by charging the rechargeable battery- or
capacitor-unit of power supply unit 426 by contact-free
e.g. inductive charging, especially if such recharging is
performed during the timespan Tga. Charging or recharging
the power supply unit may be an ongoing process especially
during the standalone timespan Tsa, e.g. by means of an
ongoing induction link to an extended inductive loop, and
especially if the power consumption of the monitoring unit
is relatively high. Nevertheless and generically, wireless
charging of the power supply unit 426 may also be performed

before and/or after the standalone timespan Tsa.

The compartment 428 is vacuum charged, before initiating
the standalone timespan Tsa by means of a vacuum pump (not
shown) connected to input 428;. The monitoring unit 427 is
applied over device 1,. From this moment the standalone
timespan Tsy may be initiated. By opening valve 430y the
interspace 424 is evacuated as well, to a vacuum level
which is the closer to the precharged level in compartment
428 the smaller that interspace 424 is with respect to the
volume of the compartment 428. By evacuating the interspace
424 the monitoring unit 427 is additionally sealingly
pressed to the support 9c for device 1, as schematically
shown in fig. 8 by the seal 432. If valve 430, is to be
opened during the standalone timespan Tsa, a control signal
to the valve 430, is wirelessly transmitted to the
monitoring unit 427 (not shown). Clearly it is also

possible to open valve 430, before initiating the
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standalone timespan Tga. Then a control signal to the valve

430, may be applied wire-bound to the monitoring unit 427.

The collecting timespan Teor may be initiated before or
after evacuating interspace 424 dependent whether the
pressure course in the interspace 424 is relevant
information also during evacuation, e.g. to check on proper
seal by seal 432. Irrespective whether evacuation of
interspace 424 is performed before or after initiating
timespan Tsa, the monitoring unit 427 is operated during at
least a part of standalone timespan Tsx subsequent to
evacuation, whereby such part is selected so as to register
a pressure course over time long enough to be sufficient
for the intended testing. If the device 1, is a close
container to be leak tested, there will occur, if the
container is leaky, a significant change of pressure p in
the interspace 424, which is indicative for leakiness and
which will be recognized in the subsequent evaluation of
the pressure course as held in electronic storage according
to holding unit 423. The pressure course is evaluated e.g.
in an evaluation unit 21 as of fig. 1 and/or an evaluation

unit 21,/321, as on figs. 5, 6, in the monitoring unit 427.

If the close container, as the device 1,, is intensively
pressurized it may be possible not to vacuumize interspace
424. In this case and/or if evacuation of the interspace
424 is not necessarily performed during the standalone
timespan Tsa, then the compartment 428 may be omitted. In
the latter case the interspace 424 is directly vacuumized
by applying a pumping line thereto before initiating the

standalone timespan Tga. Again the collecting timespan Tcor
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may be initiated already before or only after the start of

the standalone timespan Tsa.

If the device 1, shall be tested by applying to its
surrounding on overpressure with respect to its interior
pressure, then the compartment 428 is pressurized and, by

opening valve 430,, the interspace 424 as well.

According to fig. 10 the sealing action is then inversed

and realized by sealing member 432'.

Fig. 11 shows in a schematic representation in analogy to
that of figs. 5, 6 a monitoring 727 which is applied to a
device 1,. In analogy to the embodiment of fig. 8 the
pressure p in a surrounding volume 724 of the device 1, is
monitored and held in the holding unit, realized by an
electronic storage 723. In opposition to the embodiment of
fig. 8, the monitoring unit 727 of fig. 11 performs testing
only a part of device 1,. The device 1, may be e.g. a
aeroéol can, whereat the top 730 with the spray valve
output is to be tested with respect to leakiness. The
monitoring unit 727 is sealingly applied upon the top of
the aerosol can device 1,, as schematically shown at 732.
An interspace 724 between the top part 730 of aerosol can
device 1, and monitoring unit 727 is formed. The pressure p
in that interspace 724 is monitored by collecting unit 725,
comprising a pressure sensor arrangement 729. The output of
the pressure sensor arrangement 729 is operationally

connected to the input of electronic storage 723.

Collecting information and holding same is performed as was
explained in context with fig. 8 e.g. by means of a

technique according to fig. 9.
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The monitoring unit 727 is electrically supplied by supply
unit 726 in analogy to unit 426 in fig. 8.

Equally to the embodiment of fig. 8, if the device 1, has
an interior pressure which is larger than the surrounding
pressure, there is no need to evacuate interspace 724
according to the interspace 424. If such overpressure
within device 1, is not sufficient, then and as shown in
fig. 11 in analogy to fig. 8, a compartment 728 is provided
which is controllably loaded to a predetermined wvacuum
before the standalone timespan Tsy and is controllably put
in flow communication to interspace 724 before or after
initiation of the standalone timespan Tga. As was described
in context with fig. 8, the course p(t) of pressure p is
sensed by a pressure sensor arrangement 729 of collecting
unit 725 and the respective data is held in an electronic
storage or holding unit 723. The monitoring unit 727 is
electrically powered at least during the standalone
timespan Tsa by the power supply unit 726, a battery
arrangement or a rechargeable battery- or capacitor-unit,
rechargeable either contactlessly e.g. by means of

induction charging or by a charging cable or wire.

For certain applications of a monitoring unit 727 as shown-
in fig. 11 it might be necessary to apply overpressure in
the interspace 724 with respect to the pressure inside
device 1,. In such a case the interspace 724 is put under
overpressure, be it by overpressurizing compartment 728 or
— directly - through a pressurizing line (not shown in fig.

11), before initiating the standalone timespan Tga.



10

15

20

25

WO 2014/154269 PCT/EP2013/056609

- 56 -

The embodiments as shown in the figs. 8 to 11, which are
based on collecting information about gas pressure in the
surrounding of a device 1,, are especially suited for leak
testing containers which are close and possibly filled with
a product. Nevertheless, it is also possible to tailor the
monitoring unit 7 as of fig. 1 for leak testing open
containers. In such case the respective monitoring unit is
sealingly applied to the opening of the container. The
interior of the container is pressurized and the course of
the pressure inside the container, after pressurizing, is
monitored and the respective information held in analogy to

the embodiments according to fig. 8 to 11.

As was addressed above and depending on the type of device
to be inspected and/or tested a large variety of techniques
for collecting information from and/or caused by the device
are possible. In all such embodiments of monitoring units
to be exploited in context with the present invention,
during a predetermined collecting timespan, which includes
at least a part of a timespan Tsy during which the
monitoring unit is operated in standalone operating mode,
information is collected and possibly held e.g. by
electronic storing within the monitoring unit for further

evaluation.

Attention is drawn to the fact that if information which,
generically spoken, depends from the information as
collected is held or stored in the monitoring unit,
transmission of information which depends from the stored

information to a reception unit as of 19 of fig. 1 may be



10

15

20

25

WO 2014/154269 PCT/EP2013/056609

- 57 -

done even after the monitoring unit has been removed from

the device.

According to fig. 12 the monitoring unit 827 is applied
over the device 1,, which may be a close container which
contains a pressurized gas comprising a specific gas
species. The interspace 824 is, if at all necessary,
evacuated either by applying the action of an external pump
by means of a wire-bound pumping line to the interspace 824
or by providing, as was explained in context with the
embodiment of fig. 11, a prevacuumized compartment in

analogy to compartment 728 of the embodiment of fig. 11.

The interspace 824 is in controlled flow communication with
a holding compartment 833 via a wirelessly or wire-bound
controlled valve 832. If a leak is present in the close
pressurized container 1, the leak will cause gas with the
addressed gas species to flow into interspace 824 and
through open valve 832 also into holding compartment 833.
By having the gas in the interspace 824 flown into holding
compartment 833, information as caused by device 1, about
its leakiness is collected within holding compartment 833.
After a predetermined collecting timespan Teor the valve 832
is closed, be it by a control signal wirelessly transmitted
to the monitoring unit 827, if such closing is to be
performed during standalone timespan Tga, or by a wire-
bound control signal, if such closing is to be performed
outside the standalone timespan Tga. Thus, the collected
information, namely the content of the addressed gas
species in the gas in interspace 824, becomes held in the

holding compartment 833.
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This information is fed to an evaluation unit 21 according
to fig. 1 in that, after standalone timespan Tsa, the
holding compartment 833 is brought in flow communication
with the input of the evaluation unit 21, which in such
case 1s or comprises a gas analyzer as e.g. a mass
spectrometer. Establishing the addressed gas flow
communication to the evaluation unit 21 is performed by
opening a valve 834 in an output line of holding
Cdmpartment 833. As this is performed in any case when the
flow communication to the input of the evaluation unit
according to 21 of fig. 1 is established, the respective
control of valve 834 is performed via a wire-bound signal
transmission line (not shown in fig. 8) to the monitoring

unit 827.

In this case the reception unit as of 19 of fig. 1 is in
fact omitted or may be said to be realized by the flow
communication line from the monitoring unit 827 to the

evaluation unit as shown in dash line at 835 in fig. 1.

By this technique the content of the addressed gas species
in the interspace 824 is collected and transmitted to the
evaluation unit according to 2i of fig. 1 as information at
one point in time, namely at that point, when valve 832 has

been closed.

If it is desired to collect and hold information about the
course with which the addressed gas species accumulates
over time in the interspace 824, then more than one holding
compartments in analogy to holding compartment 833 are
provided in the monitoring unit 827 and such holding

compartments are loaded subsequently in time with gas from
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interspace 824 by respectively and subsequently closing
control valves in analogy to valve 832 to the reépective
holding compartment. Then each of these compartments holds
information about the amount of the addressed gas species
in the gas of interspace 824 at that point in time at which
the respective valve to the interspace 824 was closed.
Transmitting of the information held in the more than one
holding compartments is performed by respective multiple
flow communication lines to the evaluation unit according
to 21 of fig. 1 via respectively controlled valves in
analogy to valve 834 of fig. 12 or via a flow-line

multiplexer.

The embodiment of fig. 12 shall show that the “information”
which is collected and possibly held in the monitoring unit
and as exploited in and by the present invention, is to be
interpreted in broad terms in that such information may be
collected and possibly held in form of physical signals, as
e.g. in form of gas pressure, gas species content but also
as temperature values, visual appearance, reaction on

radiation, impedance, force, etc.

Fig. 13 shows schematically and in a representation
analogous to that of fig. 11 or 12 a monitoring unit 927
applied to a device 1,. The collecting unit 925 comprises,
as schematically shown with the camera-symbol, a picturing
sensor arrangement by which the optical appearance of the
device 1, may be picture- or video-registered. This may be
done according to the specific needs for inspection and/or

testing and according to the respective device 1, in the
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visual light spectrum and/or in an invisible light spectrum

as in infrared light spectrum.

As was amply explained to now, the information, picture or
video information as collected by the collecting unit 925,
is held in holding unit 923 in analogy to holding unit 723
as of fig. 11 which is in the case of the fig. 13
embodiment an electronic storage unit. Clearly and not
shown in fig. 13, there is provided an electrical power
supply unit as according to such unit 726 of the embodiment
of fig. 11 and control signals to the monitoring unit 827
are transmitted to that unit from the external either by
wire-bound or by wireless connection, dependent whether
such signals are to be applied during standalone timespan

Tsp or outside that timespan.

In the embodiment of fig. 14 a collecting unit comprises a
radiation source 1028, e.g. an X-ray source, and a
radiation receiver 1029. By applying the monitoring unit
1027 to the device 1, such device 1, is placed between the
radiation source 1028 and radiation receiver 1029 and is
thus inspected or tested by collecting and holding in unit
1030 information about the reaction of device 1, upon
transmission of the radiation R through the respectively

transparent device 1,.

In the embodiment as schematically shown in fig. 15 the
monitoring unit 1127 comprises as a collecting unit a
temperature sensor arrangement 1128 and the collected
temperature information is held - if required - in holding

unit 1130, again an electronic storage.



10

15

20

25

30

WO 2014/154269 PCT/EP2013/056609
- 61 -

These examples show the skilled artisan that the monitoring
unit as exploited by the present invention may be
constructed to suit a large range of different needs for

respective inspection and/or testing of different devices.

Fig. 16(a) to (c) show simplified and schematically three
status at different times t; to t3 of the method according
to the present invention and accordingly of an apparatus
performing such method. On a conveyor 1203 devices 1201 are
inline conveyed along a path towards an application area
1205,. In the application area 1205, a monitoring unit 1227
resides in a stationary waiting position with respect to
the movement of the devices 1201 on conveyor 1203. In this
position the monitoring unit 1227, embodiments of which
having been explained in context with the figs. 5 to 15 may
be prepared for subsequent operation if required. Thereby,
the monitoring unit 1227 may be generically wire-bound
connected, 1252, as e.g. by a charging cable connecting an
electric power supply in the monitoring unit 1227 to an
electric charger, a pressure or vacuum line to a pressure
or a vacuum source, etc. As soon as one of the devices 1201
is moved into the application area 1205, the monitoring
unit 1227 is released from its stationary position and is
applied as shown in dashed line in fig. 16(a) to one,

1201,, of the devices 1201. In a good embodiment, at least
from this moment in fact initiation of the application
timespan Tapp1., the monitoring unit 1227 is operated in
standalone operating mode SA. Forming a unit together with
the respective device 1201,, the monitoring unit 1227 e.qg.
moves from the application area 1205, on a conveyor 1209

which possibly could be a continuation of the conveyor
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1203. Downstream, the combined unit of device 1201, and
monitoring unit 1127 is conveyed, possibly via a retarder
station as 10 fig. 2, to and into removing area 1211,. In
this area the monitoring unit 1227 is removed from the
device 1201, which latter continues to be conveyed towards
a destination on a conveyor 1210, which as well could be
realized by the conveyor 1209. The removed monitoring unit
1227 (fig. 16(c))becomes now again stationary with respect
to the movement of the devices 1201 and may be wire-bound
connected to stationary members of the apparatus as shown
by the output arrow 1256 in fig. 16(c), but could also

further be operated in standalone mode SA.

Nevertheless, the trajectory path along which the
monitoring unit 1227 is operated in standalone operating
mode SA is, as a good example shown in fig. 16, from the
application area 1205, to the removal area 1211, This means
Tsa accords with Tapp1. The standalone timespan Tgy starts at
least substantially when the monitoring unit 1227 is
released from its stationary position with respect to the
inline conveyed devices 1201. The collecting timespan Teer
may be initiated before such release, together with or
after the release of the monitoring unit 1227 in

application area 1205,.

The collecting timespan Tcor, in any case includes at least a
part of the standalone timespan Tgy and is dependent on the
extent of the application timespan Tppp1. from the

application area 1205 to the removal area 1211,.

The longer that this timespan Tapp1. is selected and thus

Tcor, May be selected, the longer the monitoring unit 1227
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may thus collect and possibly hold information from the
device 1201, or information which is caused by the
addressed device. As the collecting timespan Tcor 15 limited
by the application timespan Tappi. at least a substantial
part thereof being standalone timespan Tsa, Tappi. 18 that
timespan which predominantly limits the timespan Tcor.
Frequently the longer that the information collecting and
possibly holding timespan Tc¢on is selected, the more
accurate is the result of testing or inspecting. E.g. if
according to the embodiment of fig. 11, where the device
1201 according to fig. 16 is a pressurized aerosol can to
be leak tested, detection of very small leaks shall be
performed, this may need a felatively long timespan Teo, to

get a significant pressure information.

Tappr. may flexibly be adapted to the needs with respect to
Teo. If longer collecting times Teo, are needed, Tappi. 1S
lengthened and vice versa. Thereby, the application
timespan Tapp1. is flexibly adaptable because this timespan
Tappr. includes at least a part of the standalone timespan
Tga in which there exists no wire-bound connection between

the monitoring unit and stationary parts of the apparatus.

Therefore, in a good embodiment a conveyor or an
arrangement 6f multiple conveyors 1209 between the
application area 1205, and the removal area 1211, comprises
at least one band conveyor, which conveyor type allows to
adjust flexibly Tapp1. by lengthening or shortening the at
least one band conveyor, e.g. by establishing a compact,

serpentine-like band-conveying path. The monitoring unit is
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operated along such flexibly adapted conveyor in standalone

mode SA.

The collection timespan Teo, may cease before the standalone
timespan Tsa ceases. With an eye on fig. 16 this is the
case when collecting information ceases before the
monitoring unit 1227 is wire-bound connected to stationary
members of the apparatus. In another wvariant, the
collecting timespan Tc¢or may be terminated after the
standalone timespan Tgy which is then the case, if there is
applied a wire-bound connection to the monitoring unit and
collecting information continues so as to collect
information also upon the behavior during and possibly
after application of the wire-bound connection. The
standalone timespan Tsx may further completely include the
collecting timespan Tcon. This case is particularly
interesting as it covers a good embodiment in which the
monitoring unit 1227 is always operated in standalone mode
SA. As shown in fig. 16 once the monitoring unit 1227 has
been removed from the device 1201, it is fed back to the
application area 1205, to be reapplied to a next device
1201;. In one embodiment of the invention as explained to
now the monitoring unit 1227 may be wire-bound connected at
the application area 1205, and in the removal area 1211,.
Such connection and removal of wire-bound connections to
and from the monitoring unit may be rather complex in
construction. If there is no need for wire-bound
connections to the monitoring unit 1227, in a good
embodiment, the monitoring unit 1227 is practically
permanently operated in the standalone operating mode SA.

All signal transmission to and from the monitoring unit is
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performed in wireless technigque as by optical free-space
transmission and/or transmission of electrical signals by

wireless transmitter/receiver technique.

Thus, charging a chargeable battery- or capacitor-unit in
the monitoring unit is then performed contact-free
inductively as the monitoring unit passes an inductive
charging station on its way. This may be done one time or
multiple times or ongoingly along the overall loop, or a
significant part thereof, which is travelled through by the
monitoring unit 1227 according to fig. 16. Reading out
information which has been collected and possibly stored in
an electronic storage of the monitoring unit is then also
performed wirelessly. Also control signals to and from the
monitoring unit 1227 are then transmitted in wireless
technique. Clearly, in this case the monitoring unit as
well as the stationary part of the apparatus are equipped
with respective wireless transmitters and receivers to
allow the monitoring unit 1227 to be practically ongoingly
operated in SA with the exception e.g. of cleaning or
maintenance cycles or timespans. Thus, i1f the standalone
timespan Tsa generically extends beyond the collecting
timespan Tcon 1t becomes possible to wirelessly read out the
stored information from the still standalone operated
monitoring unit 1227, then to evaluate such information at
a stationary remote evaluation unit and to write an
indication wirelessly back to a storage in the monitoring
unit 1227 still applied to or over the respective device,
e.g. information about test passed/test not passed.
Thereby, the device 1201, still applied to the monitoring

unit 1227 is in fact indirectly marked by such indication
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in its monitoring unit 1227. Based on such information in
the monitoring unit 1227, devices which have not passed the
test may be rejected, whereas devices which have passed the

test are further conveyed to a destination for further use.

According to the embodiment of fig. 16 out of the inline
stream of devices 1201 devices 1201, may be selected
randomly or regularly, e.g. every tenth device, to be

inspected and/or tested.

Nevertheless and in a good embodiment of the invention all
inline conveyed devices are inspected and/or tested. A
respective monitoring unit is thereby applied to each of
subsequently inline conveyed devices and a monitoring unit
is respectively removed from every device at removal area

1211,, e.g. inline conveyed thereto.

Fig. 17 shows in a representation in analogy to that of
fig. 16 schematically and simplified such a variant of the
method according to the present invention and of the
respective embodiment of an apparatus according to the

invention and as today realized.

Devices 1301 are conveyed on a conveyor 1303 towards and
into an application area 1305,. The conveyor 1303 may be of
any appropriate type so e.g. a band conveyor, -a starwheel

conveyor, etc.

Multiple monitoring units 1327 are ready for operation in
an application area 1305, in standalone operation mode. As
schematically shown in fig. 18 each of the monitoring units
1327 comprises an electricApower supply unit 1456 with a
rechargeable battery or capacitor arrangement 1460 which

may be recharged inductively by an inductively transmitted
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electric power signal Sp e.g. to a receilver coil 1462 of
unit 1456. In the application area 1305, the monitoring
units 1327 are exposed to inductive charging by means of

charging unit 1354.

After having been charged or recharged there a monitoring
unit 1327 is applied to or over each of the inline arriving
devices 1301. Each of the monitoring units 1327 further
comprises as schematically shown in fig. 18 a wireless
trénsmission unit 1464 for wireless control input signals
Sci- A controller unit 1310 (fig. 17) for operation of the
apparatus generates in the application area 1305, an
initiating control signal S¢; which initiates information
collecting and holding in the monitoring unit 1327 just
before being applied to the respective device 1301.
Thereby, such control signals S¢i may also be transmitted
inductively via the charging unit 1354. The wirelessly
transmitted control signal Sci initiates, as by starting a
system clock 521 according to fig. 9, sampling and thus
collecting information I (fig. 18) as e.g. pressure values
as was addressed above. Appropriately converted as e.q.
analogue to digital converted, this information I is input
to an electronic storage unit 1468 which in fact forms in
this embodiment the holding unit of the monitoring unit.
From thé moment of the addressed initiation, the monitoring
unit 1327 collects and holds information from or caused by
the respective device 1301, e.g. in a table linking the
time of collecting an information sample and the sample

value.
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The devices 1301, now with the respective monitoring units
1327 applied thereto, are conveyed by an arrangement of one
or more than one conveyors 1370 which allow to stack
flexibly a long conveying path in a minimal constructional
volume. Thus, the conveyor arrangement 1370 downstream the
application area 1305, comprises or even consists of band
conveyors by which as schematically shown in fig. 17 such
long conveying path may be realized in a relatively small
constructional volume. The devices 1301 together with the
respective monitoring units 1327 applied thereover or
thereon are transported by the conveyor arrangement 1370 at
the same speed or rate as conveyed towards and into the

application area 1305, by conveyor arrangement 1303.

Having been initiated as was described, each monitoring
unit 1327 collects and holds information from or caused by
the device 1301 it is applied to. In an information
retrieving area 1372 a read-out initiation signal S¢, is
generated and wirelessly transmitted to the respective
monitoring unit 1327 having arrived in the‘retrieving area
1372. Such control signal Sm'may be generated e.g. by
optically sensing arrival of a couple of monitoring unit
and device in that area 1372. Upon such controcl signal Sc,
e.g. received by the monitoring unit 1327 at the wireless
transmission - bidirectional - unit 1464 a control unit
1421 of the monitoring unit 1327 controls, as schematically
shown by a switch Q, in fig. 18, transmission of the data
content in the electronic storage unit 1468 to the wireless
transmission unit 1464. The data content which has been
stored in electronic storage unit 1468 and which represents

the collected information I sensed by collecting unit 1367
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is output, Si, via wireless transmission unit 1464 to the
stationary reception and evaluation unit 1374 (fig. 17). In
reception and evaluation unit 1374 the result of inspection

and/or testing the respective device 1372 is evaluated.

As schematically shown in fig. 17 a result R(Sy) is
generated, which includes a marking signal Sy which
identifies, if, yes or no, the addressed device 1301 has
fulfilled the inspection requirements and/or test
requirements. The marking signal Sy is wirelessly applied
to the monitoring unit 1327 still applied to or over the
respective device 1301 as shown in fig. 17. The marking
signal Sy is e.g. applied via wireless transmission unit
1464 (fig. 18). Thereby, the marking signal Sy is stored
e.g. in control unit 1421 of the monitoring 1327 as a two-
state marking, schematically represented in fig. 17 and 18
by A/B, e.g. “A” for “device has passed the inspection or
the test” and “B” for respectively “the device has not
passed inspection and/or test”. Please note that in fig. 17
downstream applying the marking signal Sy, the respective
monitoring units 1327 are shown with such markings “A” or
“B”. Still propagating downstream with the stream of
monitoring units 1327 now provided with a respective
marking “A” or “B” and still applied to or over the
respective device 1301, the monitoring units 1327 arrive to
a selection unit 1380. In this unit e.g. by optically
detecting arrival of a respective couple of device and
monitoring unit, the marking of the monitoring unit is read
by a wireless reception unit 1382. The result of reading
out the addressed marking controls by means of a control

signal Sa,p the selection unit represented in fig. 17
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schematically by switch Q3. Devices which have been
recognized as not fulfilling the inspection and/or the'test
are rejected - B -, whereas devices which have been
recognized as fulfilling the addressed requirements - A -

are passed to further exploitation.

Shortly before the addressed selection is performed the
monitoring unit 1327 is removed from the device 1301 and is
conveyed back to the application area 1305, as
schematically shown in fig. 17 by the arrow of backfeeding
m. Due to the fact that reading out the respective marking
by wireless reception unit 1382 is performed shortly ahead
or shortly after removal of the respective monitoring unit
1327 from its device 1301, the proper selection may be made
as shown by switch Q3 upon the device now void of its
accompanying monitoring unit. It is also possible to remove
the respective monitoring unit shortly after the selection

- Q3 — has been made.

As shown in fig. 17 the control unit 1310 of the overall
apparatus controls proper timing of the overall apparatus.
The monitoring units 1327 are always in standalone
operating mode SA. The electronic storage unit 1468, the
marking e.g. in control unit 1421 etc. at each monitoring
unit 1327 moved back along path m, are reset (not shown in
fig. 13) by a wireless resetting unit, resetting the
respective monitoring unit via its wireless bidirectional
transmitter unit 1464. If the monitoring unit consumes
relatively much electric power, it is absolutely possible
to electrically charge the rechargeable power unit in

monitoring unit 1327 by signal Sp during long timespans,
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e.g. substantially during standalone timespan Sp or Tga as
by an inductive loop along a major part of the trajectory
path of the monitoring unit, as schematically shown in fig.

17 at 1354a.

Fig. 19 shows the type of devices 1301 and of monitoring
unit 1327 which are today applied to the embodiment as
shown in fig. 17. The devices 1301 are aerosol cans whereat
leakiness is to be tested at and along the top wherein the
épray valve arrangement 1502 is mounted. The cans 1301 are
under overpressure so that there is no need to either
pressurize or vacuumize the interspace 1515 within the
monitoring unit 1327. There is provided in the monitoring
unit 1327 an absolute pressure sensor 1505 mounted to a
printed board 1527 which carries all the electronics of the

monitoring unit 1327.

Fig. 20 represents different courses of absolute pressure
in space 1515 as information collected by the absolute
pressure sensor 1505 and stored in electronic storage on
the board 1527 of the monitoring unit 1327. As initiation
of collecting the information I (fig. 18) is performed
before the monitoring unit 1327 is applied with its sealing
area 1504 on the can-device 1301,, a pressure P, peak
appears, which is indicative of whether the monitoring unit
1327 has properly been applied to the can-device 1301. A
pressure course qualitatively according to (a) of fig. 20
is indicative for a leaky can, a course gqualitatively
according to (b) indicates an unleaky can, whereas a course
according to (c) is indicative for a leaky seal between

can—device 1301 and the monitoring unit 1327. Please note
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that for high accuracy, the collecting timespan TcoL
indicated with approx. 30 sec. in fig. 20 is long with
respect to the high throughput rate of devices of e.g. 10
devices per second. This reveals the advantage of providing
a long distance for information collection and holding as

addressed by the conveyor arrangement 1370 of fig. 17.

As wireless communication technique to and from the
monitoring unit as for control signals as well as for
reading out the content of the electronic storagé unit 1468

of fig. 14 e.g. Bluetooth or ANT technology may be used.



10

15

20

25

WO 2014/154269 PCT/EP2013/056609

Claims

1.

Method of inline inspecting and/or testing devices,

comprising:

Providing at least one monitoring unit capable to
be releasably applied to or over one of said
devices and, in a standalone operating mode, to
collect information from and/or caused by said
device;

Conveying devices inline towards and into an

application area;

Applying on or over a device out of said
devices inline conveyed towards and into said
application area said monitoring unit in said
application area;

Removing said monitoring unit from said device in
a removal area and bringing said removed

monitoring unit back to said application area;

by said monitoring unit, collecting information

from or caused by said device it is applied to;

transmitting information depending from collected
information in said monitoring unit to a remote
unit which is stationary with respect‘to said
inline conveying of said devices towards and into
said application area;

evaluating information dependent from information

as collected;

wherein

said collecting is performed during a collecting

timespan;



10

15

20

25

30

WO 2014/154269 PCT/EP2013/056609

- 74 -

¢ Said monitoring unit is operated in standalone
operating mode during a standalone timespan;

¢ Said monitoring unit being appliéd to or over
said device during an application timespan;

¢ Said standalone timespan includes a at least a
part of said application timespan:;

¢ Said collecting timespan includes at least a part

of said part of said application timespan.

. The method of claim 1, wherein said devices with said

device on or over which said monitoring unit is
applied are inline conveyed from said application area

towards and into said removal area.

. The method of claim 1 or 2, wherein said application

area and said removal area are provided at least

substantially at the same locus or mutually remote.

. The method of claim 1, wherein said application area

and said removal area are provided substantially at
the same locus and at least said device with the
monitoring unit applied thereon or thereover is kept

stationary during said application timespan.

. The method of one of claims 2 or 3, wherein said

device with the monitoring unit applied thereon or
thereover is kept stationary during a timespan of said
conveying from said application area to said removal

area.
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6. The method of one of claims 1 to 5, wherein said
collecting timespan starts before, with or after said

application timespan.

7. The method of one of claims 1 to 6, wherein said
collecting timespan starts before, with or after start of

said standalone timespan.

8. The method of one of claims 1 to 7, wherein said
standalone timespan of said monitoring unit is ongoing
during said application timespan and during said monitoring
unit being brought from said removal area back to said

application area.

9. The method of one of claims 1 to 7, wherein said
standalone timespan starts at the latest with start of said

application timespan.

10. The method of one of claims 1 to 9, wherein said
collecting timespan ends before, with or after said

application timespan.

.11. The method of one of claims 1 to 7, 9 or 10, wherein

said collecting timespan ends before, with or after the end

of said standalone timespan.

12. The method of one of claims 1 to 7, 9 to 11, wherein
said standalone timespan ends before or after said

transmitting.
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13. The method of one of claims 1 to 12, wherein said
transmitting is performed before, with or after the end of

salid application timespan.

14. The method of one of claims 1 to 13, wherein said
information collected is at least one of gas pressure, a

gas pressure course, an amount of a gas species in a gas, a

. course of such amount, a temperature, a temperature course,

an optical characteristic in the visible and/or invisible
light-spectrum, a course of such optical characteristic, a
reaction upon a radiation, a course of such reaction,
electric impedance, a course of such impedance, a force, a

course of such force.

15. The method of one of the claims 1 to 14, wherein said
information as collected comprises an amount of a
predetermined gas species in a gas surrounding said device,
said collecting comprising collecting into and holding in a
sample compartment in said monitoring unit a sample of said
gas surrounding said device, an evaluating comprising gas
analysis, saild transmitting comprising establishing a gas
flow communication from said compartment to said remote

unit.

16. The method of one of claims 1 to 15, wherein said
information collected comprises a gas pressure or gas
pressure course, said collecting comprising collecting
pressure information by means of a pressure sensor
arrangement applied by said monitoring unit to or adjacent

to said device.

17. The method of claim 16, said device being a close

container, applying said monitoring unit resulting in a
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sealed interspace between said close container and said
monitoring unit, said pressure sensor arrangement sensing

pressure in said interspace.

18. The method of claim 17, further comprising rising
pressure in said interspace above or reducing said pressure
in said interspace below a pressure prevailing in said
close container at least one of before and of during said

standalone timespan.

19. The method of claim 16, said device being an open
container, applying said monitoring unit resulting in
sealingly applying said pressure sensor arrangement in a
sealed flow communication with the inside of said open
container and establishing a pressure difference between
the inside of said container and the surrounding of said
container once said sealed flow communication is

established.

20. The method of one of claims 1 to 19, wherein said
monitoring unit is electrically supplied at least during
said standalone timespan by means of an electrical power

supply source in said monitoring unit.

21. The method of claim 20, wherein said electric power
supply source is at least once wirelessly charged at least

one of before, during and after said standalone timespan.

22. The method of one of claims 1 - 21, further comprising
performing said collecting at at least one discrete time
interval and transmitting said information dependent from

said collected information during said time interval.
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23. The method of claim 22, comprising performing said
collecting at more than one discrete time interval and said

transmitting during the respective time intervals.

24. The method of claim 22 or 23, at least one of said time

intervals being in said standalone timespan.

25. The method of one of claims 1 to 24, wherein

information dependent from said information as collected is

‘held in said monitoring unit at least up to said

transmitting.

26. The method of one of claims 1 to 25, wherein
information dependent from said information as collected is
evaluated in said monitoring unit, and said information

transmitted comprises a result of said evaluation.

27. The method of one of claims 1 to 26, wherein
information dependent from information as collected is held
in said monitoring unit in an electronic data storage in

said monitoring unit.

28. The method of one of claims 1 to 27, said transmitting

being wirelessly performed from said monitoring unit.

29. The method of one of claims 1 to 28, wherein multiple
of said monitoring units are provided and are preferably
subsequently applied to subsequent of said devices as in

line conveyed towards and into said application area.

30. The method of one of claims 1 to 29, wherein multiple
of said monitoring units are provided and are preferably
subsequently applied to all subsequent of said devices as

inline conveyed towards and into said application area.
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31. The method of one of claims 1 to 30, wherein
information depehdent from information as collected is
evaluated, a result of said evaluating is stored in a
storage in said monitoring unit, said stored result is read
from said monitoring unit and a selecting unit is
controlled by said readout result for selecting further

processing of the respective device.

32. The method of one of claims 1 to 31, wherein said
devices are inline conveyed from said application area
towards and into said removal area, said conveying
comprising inline conveying said devices by means of at

least one band conveyer.

33. A method for manufacturing devices which have
positively passed an inspection and/or a test, comprising
providing uninspected and/or untested devices, inline
inspecting and/or testing said uninspected and/or untested
devices by the method of one of claims 1 to 32, an
evaluating result assigned to a device indicating a
positive inspection and/or test result establishing such
device as having positively passed said inspection and /or

test.

- 34. Inline device inspecting and/or testing apparatus,

comprising:

e at least one monitoring unit adapted to be
releasably applied to or over one of said devices
and, in a standalone operating mode, to collect
information from and/or caused by said device;
said monitoring unit being in standalone

operating mode during a standalone timespan;
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an applicator unit adapted to apply said

monitoring unit to or over one of said devices;

a removal unit adapted to remove said monitoring

unit from said device after an application

timespan, initiated as said monitoring unit is
applied to or over said device;

a conveyor adapted to inline convey said devices
towards and into alignment with said applicator
unit;

an arrangement adapted to bring said monitoring
unit from said removal unit to said applicator
unit;

a reception unit, stationary with respect to said
conveyer, and adapted to receive information
dependent from information as collected in
monitoring unit;

a remote unit, stationary with respect to said
conveyer and with an input operationally
connected to an output of said reception unit;
Control means adapted to control said monitoring
unit to collect said information during a
collecting timespan;

Said standalone timespan includes at least a part
of said application timespan;

Said collecting timespan is controlled by said
control means to include at least a part of said

part of said application timespan,

35. The apparatus of claim 34 comprising a conveyor adapted

to inline convey said devices including a device with said
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monitoring unit applied thereon or thereover from said
applicator unit towards and into alignment with said

removal unit.

36. The apparatus of claim 34 or 35, wherein said
applicator unit and said removal unit are at least
substantially provided at the same locus or mutually

remote.

37. The apparatus of claim 34, wherein said applicator unit
and said removal unit are provided at the same locus and
comprising a stationary support station for at least one

device at said locus.

38. The apparatus of claim 35 or 36 comprising a stationary
support station for at least one device along a conveying

path from said applicator unit to said removal unit.

39. The apparatus of one of claims 34 to 38, wherein said
collecting timespan is controlled by said control means to
start before, with or after starting of said application

timespan.

40. The apparatus of one of claims 34 to 39, wherein said
collecting timespan is controlled by said control means to
start before, with or after starting of said standalone

timespan.

41. The apparatus of one of claims 34 to 40, wherein said
monitoring unit is ongoingly operating in standalone mode
during looping of said monitoring unit from said applicator

unit to said removal unit and back to said applicator unit.
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42. The apparatus of one of claims 34 to 41, wherein said
monitoring unit is in standalone operating mode at the

latest with start of said application timespan.

43. The apparatus of one of claims 34 to 42, wherein said
control means control said collecting timespan to end
before, with or after removing said monitoring unit from

said device by said removal unit.

44. The apparatus of one of claims 34 to 40, 42 or 43,
wherein said collecting timespan is controlled by said
control means to end before, with or after the end of said

standalone timespan.

45. The apparatus of one of claims 34 to 40, 42 to 44,
wherein said standalone timespan ends before or after

reception of said information by said reception unit.

46. The apparatus of one of claims 34 to 45, wherein said
monitoring unit comprises means adapted to collect and hold
information representing at least one of gas pressure ,a
gas pressure course, an amount of a gas species in a gas ,
a course of such amount, a temperature ,a temperature
course, an optical characteristic in the visible and/or
invisible light-spectrum, a course of such optical
characteristic, a reaction upon a radiation, a course of
such reaction, electric impedance, a course of such

impedance, a force, a course of such force.

47. The apparatus of one of the claims 34 to 46, wherein
said monitoring unit comprises means adapted to collect and
hold information representing an amount of a predetermined
gas species in a gas surrounding said device, said means

adapted to collect and hold said information in said
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monitoring unit comprising a sample compartment in said
monitoring unit, said remote unit being adapted for gas
analysis, said reception unit comprising an input gas flow
line adapted to be controllably connected to said sample

compartment.

48. The apparatus of one of claims 34 to 47, wherein said
monitoring unit comprises a gas pressure sensor

arrangement.

49. The apparatus of claim 48, said device being a close
container, said monitoring unit being adapted to be applied
over said device and defining with said device a sealed
interspace between said close container and said monitoring
unit, said pressure sensor arrangement being in operational

connection with said interspace.

50. The apparatus of claim 49, further comprising means
adapted to rise pressure in said interspace above or to
reduce said pressure in said interspace below a pressure
prevailing in said close container one of before and of

during said standalone timespan.

51. The apparatus of claim 48, said device being an open
container, wherein said monitoring unit is adapted to
sealingly apply said pressure sensor arrangement in a
sealed flow communication with the inside of said open
container and further comprising means adapted to
establishing a pressure difference between the inside of

salid container and the surrounding of said container.

52. The apparatus of one of claims 34 to 51, wherein said

monitoring unit comprises an electrical power supply unit
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adapted to electrically supply said monitoring unit at

least during said standalone timespan.

53. The apparatus of claim 52, wherein said electric power

supply unit is wirelessly chargeable.

54. The apparatus of one of claims 34 to 53, said control
means being adapted to control said monitoring unit to
collect said information as said monitoring unit is

adjacent to said reception unit.

55. The apparatus of claim 54 comprising more than one of
said reception units at distinct loci along a path of said
monitoring unit, said control means being adapted to
control said monitoring unit to collect said information as
said monitoring unit is adjacent to respective ones of said

reception units.

56. The apparatus of one of claim 54 or 55, said monitoring
unit being in standalone mode during at least one of said

collecting.

57. The apparatus of one of claims 34 to 56, said
monitoring unit comprising a holding means for information

dependent from information as collected.

58. The apparatus of one of claims 34 to 57 comprising an
evaluation unit at least one of in said monitoring unit and
in séid remote unit, said evaluation unit being
operationally connected or connectable to collecting means

in said monitoring unit.

59. The apparatus of one of claims 34 to 58, said

monitoring unit comprising an electronic data storage for
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holding information dependent from information as as

collected.

60. The apparatus of one of claims 34 to 59, said
monitoring unit comprising a wireless transmission unit,

sald reception unit comprising a wireless receiver unit.

61. The apparatus of claim 60, an input of said wireless
transmission unit being operationally connected to an
output of an electronic data storage in said monitoring

unit.

62. The apparatus of one of claims 34 to 61 comprising
multiple of said monitoring units, said applicator unit
being adapted to apply, preferably subsequently, to
subsequent of said devices as in line conveyed towards and
into alignment with said applicator unit a monitoring unit,
said removal unit being adapted to, preferably

subsequently, remove a monitoring unit from said devices.

63.‘The apparatus of one of claims 34 to 62 comprising
multiple of said monitoring units, said applicator unit
being adapted to apply, preferably subsequently, to all
subsequent of said devices as in line conveyed towards and
into alignment with said applicator unit a monitoring unit,
said removal unit being adapted to remove, preferably

subsequently, a monitoring unit from each of said devices.

64. The apparatus of one of claims 34 to 63, comprising an
evaluation unit, an output of said evaluation unit being
operationally connectable to a resettable storage in said

monitoring unit.
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65. The apparatus of one of claims 34 to 64 comprising a

conveyer adapted to inline convey said devices including a
device with said monitoring unit applied thereon or there
over from said applicator unit towards and into alignment
with said removal unit, said conveyor comprising at least

one band conveyer.



