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(54) Method and apparatus for inspecting installations or objects located at spread locations

(57) A method for inspecting installations or objects
located at spread locations, wherein the installations or
objects are each provided with at least one transponder.
An interrogation device carried along or otherwise
transported by a person who is to inspect the installa-
tion or the object can activate a transponder when the
interrogation device is located a short distance from the
transponder. The data transmitted by the transponder,
comprising at least a unique code identifying the instal-
lation or the object or a part thereof, are recognized.
After recognition, an associated inspection protocol is
made available and data relating to the inspection can
be entered.
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Description

[0001] This invention relates to a method and appa-
ratus for inspecting installations or objects located at
spread locations.
[0002] Situations where installations or objects
located at spread locations are to be inspected from
time to time occur in various fields. To be mentioned, by
way of non-limiting examples, are the management of
playing apparatus, the inspection of industrial locations,
management and inspection of sewer systems, check-
ing of gas pipes or glass fiber cables at particular points,
such as coupling stations, inspection of gas stations,
etc.
[0003] In all of these situations, it is desirable, and
sometimes even prescribed by the authorities, that peri-
odical checks be carried out with regard to particular
aspects of the installations or objects to be checked,
such as, for instance, the safety, a proper functioning,
etc.
[0004] In carrying out such inspections, a problem
often presenting itself is that sometimes the locations to
be inspected are difficult to find or are forgotten, or that
reporting is insufficient. A proper uniform reporting of
inspections which have been carried out, and naturally
also of any repair activities, is of great importance,
especially if there is a problem with an installation or
object involving damage which has been caused to a
third party.
[0005] The situation involving playing apparatuses
will serve as an example.
[0006] The safety of playing apparatuses has
always been a major point of concern because playing
apparatuses are used by children, who, as is known, still
have to develop a sense for recognizing dangerous sit-
uations. Children therefore run a greater risk than adults
do of being victimized by apparatuses which have
become unsafe in the course of time. Children may sus-
tain injuries from such an apparatus or otherwise get
into trouble.
[0007] To prevent this kind of accidents, there are a
great number of regulations which playing apparatuses
must satisfy. These regulations have been imposed by
the government.
[0008] An important category of playing appara-
tuses subject to strict safety standards are found as
fixed objects in parks and playgrounds. To be consid-
ered here, by way of example, are all kinds of known
playing facilities, such as swings, seesaws, climbing
frames, rockers, carousels, rotary barrels, etc. Such
playing apparatuses are placed by a proprietor or man-
ager and are used by children who play in that park or
playground. The great majority of playing apparatuses
are managed by municipal authorities, but also recrea-
tional enterprises and enterprises focusing on large-
scale day tourism have relatively large numbers of play-
ing apparatuses to be managed.
[0009] The safety risks involved in the use of such

apparatuses increase with the length of time of their
being in use. Even if an apparatus has been approved
'safe' when it left the workshop, there is a risk that with
the passage of time - in practice sometimes already
after a few months - the safety of an apparatus has
diminished considerably in that it has started to rust or
in that the apparatus functions improperly or only partly,
for instance when through improper use or through van-
dalism parts have been broken off or bent.

[0010] Bodies that manage parks and playgrounds
are increasingly aware of the (financial) risks entailed in
the management of these amenities. Many playing
apparatuses have already been removed because
safety could not be guaranteed. In addition, inspections
systems for playing apparatuses are set up, whereby
inspectors perform a safety check on the apparatuses
present at the various locations and report on their sta-
tus in a report. It has been found that the current inspec-
tion systems, in particular as regards keeping records,
regularly entail problems in practice. Setting up a cen-
tral administration run by a manager has been found to
be cumbersome, and in tracing and identifying the play-
ing apparatuses during inspection rounds, playing
apparatuses are regularly overlooked. Also, what is
often lacking is a fixed inspection protocol for drawing
up a report of the condition or status of the playing
apparatus, and it is difficult to verify whether an inspec-
tion has in effect been carried out.
[0011] An important problem that arises as a con-
sequence of this is that it is difficult to demonstrate that
the extent of maintenance and inspection has been
adequate. In the event of accidents that cause serious
injuries or even permanent disability, the manager is
held liable if he has taken insufficient measures to guar-
antee the safety of the playing apparatuses, for instance
in that insufficient maintenance has been performed. It
is known that there is increasing litigation on liability in
this kind of accidents, and that the amounts of damages
to be paid (certainly in the case of permanent disability)
increase in magnitude. For a manager it is therefore
very important to be able to demonstrate that be has
taken adequate measures to guarantee the safety
through inspection in conformity with the regulations
and timely maintenance, and that therefore the blame
for the accident cannot be directly laid upon him. To that
end, he must have administrative records at his disposal
to show that timely and adequate maintenance has
been carried out. In this connection, he will have to be
able to demonstrate that the playing apparatus has
been inspected regularly and that the apparatuses have
been actually assessed for safety and that if irregulari-
ties have been observed, adequate actions have been
taken, such as maintenance and/or carrying out repairs.
[0012] Despite increased attention for the manage-
ment aspects of these playing apparatuses, there have
not hitherto been any successful attempts to set up an
inspection system which enables the status of the appa-
ratuses to be monitored in the course of the time that
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the playing apparatuses are in use, so that it can be
demonstrated that the playing apparatus has always
met the required safety standards. The object of the
invention is to provide a method whereby the above-
mentioned disadvantages are avoided and with which
an adequate inspection system can be provided for
installations or objects located at spread locations.

[0013] To that end, the invention provides a method
in which the installations or objects to be inspected are
each provided with at least one transponder, while an
interrogation device is carried along by a person who is
to inspect the installation or the object, which interroga-
tion device is capable of activating a transponder when
the interrogation device is located a short distance from
the transponder, and recognizes data transmitted by a
transponder, which data comprise at least a unique
code-identifying the installation or the object. What can
be achieved by providing the playing apparatus with a
transponder is that an inspector must in effect report at
an apparatus to obtain an electronic signature and/or to
be able to carry out an inspection protocol. Such a
method makes it possible to form a basis for a uniform
administration, from which the status of the various
installations under management appears, and which
can be relied upon at a time when a care and inspection
treatment is to be demonstrated.
[0014] It is noted that in this context, a transponder
is understood to mean an electronic unit which com-
prises a transmitting circuit and a receiving circuit for an
electromagnetic interrogation field, mostly combined as
a transmitting/receiving circuit, and means for causing
the transponder, upon activation by a suitable interroga-
tion circuit, to transmit a unique code signal which
uniquely identifies the transponder. The code can, for
instance, contain a particular frequency or combination
of frequencies and/or, for instance, be formed by a
binary code signal with which a carrier wave is modu-
lated. For fixing the code in a transponder, a special
code circuit may be present. Further, the transponders
are preferably passive transponders, i.e. that the trans-
ponders do not have a supply battery of their own. In
this case, the transponders should also have a supply
circuit to generate a suitable supply voltage from an
interrogation field, if the transponders at least comprise
active components, such as binary circuits, transistors
and the like.
[0015] Transponders of the above-described kind,
both passive transponders and transponders provided
with a battery, are known in various embodiments and
obtainable from different producers. A passive trans-
ponder capable of generating a coded reply signal in a
suitable magnetic interrogation field is described, for
instance, in U.S. Patent 4,333,072 and in U.S. Patent
4,196,418.
[0016] It is further noted that in this context, interro-
gation device is understood to mean a scanner or trans-
ceiver unit capable of cooperating with a transponder
and capable of activating it to transmit in response to an

interrogation field a code signal that can be recognized
by the interrogation device. It is further noted that in this
context, 'a short distance' is to be understood to mean a
distance of, for instance, 25 m, preferably less than 15
m, more preferably less than 10 m. In particular, 'short
distance' is understood to mean at most 5 m, preferably
less than 2.5 m, more preferably less than 1 m or less
than 0.5 m, down to a distance zero (contact). Bridging
the relatively large distances from this series generally
requires active transponders, i.e., transponders pro-
vided with a supply battery of their own.

[0017] The method used according to the invention
utilizes a transponder which can be activated only over
a short distance, so that it can be made sure that an
inspector, controller or maintenance mechanic has
been present at the apparatus.
[0018] The invention further relates to an installa-
tion to be checked which is provided with at least one
transponder.
[0019] In the following, the invention will be further
explained on the basis of the description of an exem-
plary embodiment, in which a number of aspects and
applications of the use of a transponder in an installa-
tion to be inspected, in this example a playing appara-
tus, is illustrated and elucidated.
[0020] Presently discussed is the case where a
manager, such as, for instance, a municipal authority,
has a number of playing apparatuses to be managed in
a number of parks. These are playing apparatuses
whose management is kept a record of in a central
administration. To check the apparatuses for defects
regularly, for instance twice every six months, the man-
ager makes use of people who inspect the apparatuses
in situ. A planning for the inspection has been drawn up,
whereby a number of specific apparatuses are to be vis-
ited on a particular day. Further, the manager runs an
administration in which all data relevant to the appara-
tuses are centrally recorded in a computer. Such data
may include the date of first use, the age of an appara-
tus, a classification and a description of the apparatus,
a history of maintenance performed, and previously
established defects for said aspects, names of inspec-
tors responsible and maintenance personnel, a
sequence of aspects to be inspected, the location of the
apparatus, the number of transponders that has been
provided in or on a specific apparatus, and the position
where the transponders are located in or on the appara-
tus, and the date of maintenance to be carried out. From
this collection of data, together with any other planning
and routing systems, the work schedule for the inspec-
tor is drawn up.
[0021] According to a first aspect of the invention,
the inspector is equipped with an interrogation device
which can activate a transponder provided in a playing
apparatus when a scanner is located at a near distance
from the transponder, and which can register data trans-
mitted by the transponder, comprising at least a unique
code identifying the playing apparatus or part thereof.
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The registered data can be stored in a memory. This
memory can be a simple memory unit, which forms part
of the interrogation device and which stores the data of
the transponder digitally. The memory unit can then, for
instance, be read out by a reading unit connected to a
computer. This readout can be done, for instance upon
return of the inspector from the inspection round, by
coupling the memory to the central computer, but the
inspector can also carry along a PC which can directly
read out and store the data recorded by or by means of
the interrogation device, or of which the memory unit
forms a part. In that case, the PC may also be provided
with a communication unit which can establish a con-
nection with a central computer, so that the data stored
and processed in the PC can be fed directly from the
field to the central data administration.

[0022] According to a second aspect of the inven-
tion, when storing the transponder data in a memory, a
time coding can be added, thereby fixing the time when
the registration occurred. The advantage thus achieved
is that it is recorded not only that a particular inspection
has taken place, but also when it took place.
[0023] Another aspect concerns the inspection pro-
tocol to be followed. An inspector may, upon registration
of a transponder signal, be instructed by the computer
to follow an inspection protocol specific to that appara-
tus, for instance a list with aspects of the apparatus that
are to be assessed, such as the status of the hinge
joints, the status of (wear-sensitive) protective parts, the
status of frame parts and further aspects that influence
the safety of the apparatus.
[0024] In particular, what can be accomplished by
means of suitable software is that an inspector can start
the inspection protocol, or can enter the data relating to
the inspection, only when, or as long as, the sensor
detects the code of the installation in question, in this
case the playing apparatus. It is therefore possible that
the identifying code of the playing apparatus itself is not
fixed in the method.
[0025] According to still another aspect of the
invention, in the memory, on the basis of the identifying
code, a report can be inputted further to the inspection
carried out on the installation by the inspector.
[0026] According to a further aspect of the inven-
tion, the installations to be checked may be provided
with more than one transponder. The use of a plurality
of transponders has a number of particular advantages,
especially when an installation is to be inspected at sev-
eral parts or at several positions. Thus, for instance, a
cable railway has a cable mounted at two ends by
means of a suspension construction. The provision of
separate transponders in the two suspension construc-
tions provides a certainty that both points of the appara-
tus have been inspected. In another case, for instance,
a watchtower or a slide may be provided with a trans-
ponder, obliging an inspector to also inspect less acces-
sible parts of an apparatus, for instance the parts that
can be accessed only after stairs have been climbed.

[0027] In a still further aspect of the invention, the
transponders may be adapted to provide different types
of information data when the transponder is activated in
a particular manner. An illustrative example is the provi-
sion of an (optionally further) transponder in a playing
apparatus to enable it to be localized with a scanner at
a somewhat greater distance of, for instance, a few hun-
dreds of meters. In a variant, a transponder may be pro-
vided with sensor elements, with which it can be
determined, for instance, whether an apparatus is inter-
nally rusty, or which have a detection loop, so that the
lack of parts can be registered, or which are suitable to
enable detection of deformations. The transponder may
thus produce variable information data about an appa-
ratus to be inspected, thereby affording a still better pos-
sibility of determining whether an apparatus is safe, in
particular as regards aspects that are not perceptible
from the outside of the apparatus looking safe on the
face of it.

[0028] Presently, the invention will be further eluci-
dated with reference to the single appended drawing,
which illustrates in a flow diagram an example of a
method according to the invention.
[0029] Indicated in the figure in block 1, as a first
step of a method according to the invention, is "Consult
location list". The list may be stored in a portable com-
puter, but may also be a list on paper or a list fixed in the
inspector's memory. According to the second step, indi-
cated in block 2, the inspector (or maintenance
mechanic or the like) proceeds to the object to be
inspected and then switches on the interrogation
device, so that in step 3 a transponder which is located
in the field generated by the interrogation device, trans-
mits a reply signal. The reply signal contains a unique
code identifying the transponder in question, which
code can be detected and recognized by the interroga-
tion device in step 4. Following recognition in step 5, in
step 6 the inspection program, i.e., the inspection soft-
ware in the computer being carried along, is released,
and the inspector can traverse the inspection program
(step 7) and enter the results of the inspection.
[0030] In step 8, the program part in question is
closed when the inspection of the object, insofar as it
relates to this transponder, has been completed. In step
9 it is determined whether any more locations are to be
checked. If so, the method starts again for a next trans-
ponder location.
[0031] It will be clear that the presence of trans-
ponders in the apparatuses, without whose activation it
is impossible, at any rate not fully possible, to draw up a
report, will generally be a strong incentive for an inspec-
tor to carry out the pertinent inspections completely. If
the report is not complete, a central administration or
central computer can immediately signal that an inspec-
tion has not, or incompletely so, been carried out, and
measures can be taken to carry out an inspection in the
second instance. The invention therefore has as an
additional advantage that the inspections carried out
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gain in quality. Further, by generating an object-depend-
ent inspection protocol, performing the inspection can
be considerably simplified for the inspector.

[0032] It is noted that the method described can
naturally be used also in the case where the inspection
entails repair, or in the case of repair alone, whether
prompted by a previous inspection or not. Within the
framework of the invention, the terms "inspection" and
"inspecting" are interchangeable with "check", "check-
ing"; "repair" and "repairing".

Claims

1. A method for inspecting installations or objects
located at spread locations, characterized in that
the installations or objects to be inspected are each
provided with at least one transponder, while an
interrogation device is carried along by a person
who is to inspect the installation or the object, which
interrogation device is capable of activating a trans-
ponder when the interrogation device is located a
short distance from the transponder, and recog-
nizes data transmitted by a transponder, which data
comprise at least a unique code identifying the
installation or the object or a part thereof, and that
by means of a computer an inspection protocol
associated with the specific transponder is gener-
ated, while the inspection protocol can be started
and/or the data relating to the inspection can be
entered into the computer, only after and/or as long
as the interrogation device recognizes the code of a
transponder.

2. A method according to claim 1, characterized in
that the data transmitted by a transponder are
stored in a memory.

3. A method according to claim 1 or 2, characterized
in that when storing recognized transponder data
and/or the status data relating to inspection in the
memory, a time coding is added, thereby fixing the
time at which the registration and/or inspection took
place.

4. A method according to any one of claims 1 to 3,
characterized in that on the basis of the identifying
code a list of inspection operations is rendered
accessible to the person, which he is to carry out.

5. A method according to any one of claims 1 to 4,
characterized in that the person, further to the
inspection carried out by him, enters reporting data
in the memory on the basis of the identifying code.

6. A method according to any one of claims 1 to 5,
characterized in that the recorded status data
relating to the inspection are read in by a central
computer in which a record is kept of data regarding

the status of the respective playing apparatus.

7. A method according to claims 1 to 6, characterized
in that the transponder is suitable to provide varia-
ble data about one or more properties of the asso-
ciated installation or the associated object, such as,
for instance, data regarding the location of the
installation or the object or the presence of rust for-
mation, rupture or deformation.

8. An apparatus for inspecting installations or objects
located at spread locations, characterized by a
number of transponders which are arranged to gen-
erate, in an (electro) magnetic interrogation field
generated by an interrogation device, a signal com-
prising at least one identification code which can be
detected and recognized by the interrogation
device; at least one transportable interrogation
device capable of processing signals generated by
the transponders; and a program device coupled to
the interrogation device, which after and/or during
recognition of a transponder code renders an
inspection protocol accessible to enable the inspec-
tion to be carried out and registered.

9. An installation or object provided with at least one
transponder which can be activated by an interro-
gation device carried or otherwise transported by a
person who is to inspect the installation or object,
when the interrogation device is located a short dis-
tance from the transponder, while the data transmit-
ted by the transponder comprise at least a unique
code identifying the installation or the object or a
part thereof.

10. A computer program product arranged for carrying
out an inspection within the framework of a method
according to any one of the preceding claims.
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