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Li ner Inspection Tool and Method of Inspecting a Cylinder Liner The
I nvention relates to an inspection device for inspecting a running
surface 5 of a cylinder liner of a conbustion engine in accordance
with the pre-characterising part of the independent claim1. The
invention further relates to a method of inspecting a runni pgayiGaes
of a cylinder liner of a conbustion engine in accordance with the
pre-characterising part of independent claim11l. Running surfaces of
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production of electrical energy, have to be inspected in regular

intervals. Fqor effectjng_sych a tion the i pder. cover of the
cylinder |ir spectionTeol andMethod of Jaspecling a Cylinder Line: opriate

I nspection tools i nt he cyli ner I in. Tki ng in mnd that
renmoving a cylinder cover froma |arge diesel engine 15may take
sever al hourkhe invefitiomrelatepds tndnspertionaivice for Ispeotisy airagningrsurface
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renders possi ble shorter downtines of those engines. A further

obj ect of present invention is to provide a nmethod of inspecting a
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I nspectiign Z3dmi€ 6f BrgQtflisaPehGinbl fér dHVEHF $fonary iRstallations for the
production of electrical energy, have to be inspected in regular intervals. For
effecting such an inspection the cylinder cover of the cylinder liner has to be
removed in order to introduce appropriate inspection tools into the cylinder
liner. Taking in mind that removing a cylindef cover from a large diesel engine

15 may take several hours, such an inspection is greatly time consuming. In

particular for the inspection of the running surface of a cylinder liner of a
reciprocating piston combustion engines of e.g. a container ship, such an
inspection is associated with a long downtime of the engine and therefore also
of the ship.

20 ltis the object of present invention to provide an inspection device for
inspecting a running surface of a cylinder liner of a combustion engine that
renders possible shorter downtimes of those engines.

A further object of present invention is to provide a method of inspecting a
running surface of a cylinder liner of a combustion engine using an inspection
25 device according to this invention.

The object regarding the inspection device is satisfied by the inspection device
having the features of the independent claim 1. The object with respect to the



met hod of i nspecting a running surface of a cylinder liner is solved
by a nethod having the features of claim1l. The dependent cl ains
relate to particularly advantageous enbodi nents of the invention. 5
The inspection device according to the invention is for inspecting a
running surface of a cylinder liner of aZconbustion engine and
conprises an inspection tool to be introduced into the cylinder liner
to be inspected, a control device that usually is placed separate
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15 The aperture of the cylinder liner may concern a passage or through hole of
any suitable cross-section or a through boring of the cylindric wall of the
cylinder liner. [n a preferred embodiment of the invention the aperture in the
cylinder liner to be inspected is an air intake port, and in case of a cylinder
liner of a two stroke large diesel engine the aperture preferably is a

20 scavenging air port.

The connection means may also include coolant supply means for devices of
the inspection tool.

The inspection device according to the invention allows the inspection of the
running surface without the need of removing the cylinder cover of the cylinder

25 whose cylinder liner has to be inspected. Accordingly, this inspection tool is
used particular advantageously when an inspection of the cylinder liner is
required and there is no time to lift or to remove the cylinder cover. This way,
a huge amount of work can be avoided and the time needed for such an
inspection is shortened considerably.
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. The individual neasuring and visual inspection tools are avail able

commercially. Hence, the inspection tool is easy to produce and
dependi ng on the software the inspection device is friendly to use.
The commercial ly avail abl e measuring and3imspecti on devices are
hi ghly accurate so that an 5 accurate inspection of the inside of a
| iner may be obtained in a very short tinme. The inspection tool
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connecti ng elene e.g. a solenoid, for detachably affixing this

connect i ng ﬁg onto the upper surface of a piston. The rotary
tabl e further conpri ses an actuator for actuating the bearing rail in

Inspection tools according to the invention may also have sizes to be used for
the inspection of smaller cylinder liners, i.e. for smaller bore engines.

20 The inspection device is for measuring the diameter and surface of the
cylinder liner. A camera, especially a self illuminating camera, may be used as
visual inspection tool for determining the surface condition of the running
surface of the cylinder liner.

The inspection device according to present invention is particularly suitable for

25 the inspection of cylinder liners of reciprocating piston engines. A further
preferred use of the inspection device is for inspecting a running surface of a
cylinder liner of a cylinder of a reciprocating piston combustion engine of a two
stroke large diesel engine with longitudinal scavenging in which cylinder a
piston is arranged movably to and fro along the running surface.
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. 5 acontrollable rotary notion. The actuator is arranged between the

connecting elenent and the rotary table wherein the rotary table is
fixed with the bearing rail. The rotary table is pivotable around a

| ongi tudi nal axis of the cylinder Iiner‘ﬂy t he actuator. The actuator
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di spl acenent neasurenent tool. 30 The | aser displ acenent neasurenent
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having a solenoid.

The tools for measuring the inner diameter and the running surface of the
cylinder liner are laser displacement measurement tools, in particular laser
displacement measurement tools working by the triangulation principle of

25 measurement. Those laser displacement measurement tools require a digital
signal processor. The digital signal processor may be part of the control
device, or may be a separate device, or the signal processor ntay be directly
mounted on the bearing rail, or may be an integral part of the laser
displacement measurement tool.

30  The laser displacement measurement tools are designed and arranged for
measuring the inner diameter of the cylinder liner perpendicular to the
longitudinal axis of the cylinder liner. Therefore, the lasers of the laser



. The inspection tool conprises at |east tw |aser displacenent

measurenent tools that are nmounted on the bearing rail at opposite
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20 displacement measurement tool preferably works by using the triangulation
principle of measurement in combination with a digital signal processor. The
digital signal processor may be part of the control device, or may be a
separate device, or the signal processor may be directly mounted on the
bearing rail, or may be an integral part of the laser displacement measurement
25 tool.

The inspection tool comprises further a visual inspection tool for inspecting the
surface condition of the running surface of the cylinder liner. The visual
inspection tool preferably is a camera, in particular a self illuminating camera,
mounted on the bearing rail. The visual inspection tool advantageously is

30 directed towards the running surface of the cylinder liner in an acute angle to
the longitudinal axis of the bearing rail.



may al so be cooled by a coolant as e.g. air or water. The cool ant may
be provided by a conpressor or punp and a cooler unit, all sited
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25  The method of inspecting a running surface of a cylinder liner of a combustion
engine without the need for removing or lifting the cylinder cover according to
the invention uses an inspection device as described above. The method is
particularly suitable for inspecting a cylinder liner of a reciprocating piston
combustion engine, and in particular of a two stroke large diesel engine with

30 longitudinal scavenging.
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the |iner céaeating rzibatoedd thedomngitidima axis oftthe cglimterdineon neans, i.e.
20 cabl es and hoses, are then lying on the piston upper side. They

can be caught with e.g. a welding wire and pulled through one of the
air intake poanstherambodimentwfibes inwerdionpohly arenaie intekie porttiseincovered

i nspection bAglhe BRORLEEN Bolphe-cBRREERESNith the connection means s

introduced into the cylinder liner through the one uncovered air intake port.

30 The number of circumferential positions of the bearing rail around the
longitudinal axis of the cylinder liner for measuring the diameter of the cylinder
liner is between 3 and 10, and in particular between 4 and 8. The number of
circumferential positions hereby means the predefined number of angles of



of space, the armof the inspection tool, i.e. the bearing rail is
divided into three parts. Afirst part element of the inspection tool
can be brought in the 25liner through the scavenging port. Wth a
sinmple "click" device, the other part ek&mwents of the inspection tool
can be connected and be brought in conpletely. Wen the el ectromagnet
Is swtched on, a test turn of the inspection tool can be made.

Cooling air Jj | i : r
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again in the : | stance betweén tlpgglsfe]agors of the 1aser

0 The d
di spl acerrentwmﬁia%ﬂr@%rﬁ Pistan) is aneanass mewably deanddwo aleng jhe samning
bet ween abowjyrfiee20 nm Exact centralizing of the inspection tool
within the cylinder liner is not necessary because the distance is
measured on opposite sides of the bearing rail and the software wll

cont i nuous| yAfterstesiiing activoastroke- latdegoieesl endibe Dhe ttmindigest, ¢.al tiecerank,
between the |liner an | Ston, the centre polnt of the. Qiston can,noye
n compdPi SERTIE LS EATLOREEAN (U DR cranma bR oR B 1 16
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encoder t ol I'SAFLAtak st Sndgahitiariid FitfooHioselag Bl o8'a itaird:
di spl acdfentupnwiis feraltiose eonsectiorhavaansncai thin e taveered ithroughtthe diore
of the starting air valve. The lowering of those connection means may be
performed using a deflection pulley and a balancer arranged above the
cylinder cover. The scavenge air receiver has to be opened so the scavenge
ports in the liner can be reached. The one ends of the connection means, i.e.
20 cables and hoses, are then lying on the piston upper side. They can be caught
with e.g. a welding wire and pulled through one of the air intake ports. Then,
the wires have to be connected to the inspection tool. Because of the shortage
of space, the arm of the inspection tool, i.e. the bearing rail is divided into
three parts. A first part element of the inspection tool can be brought in the
25 liner through the scavenging port. With a simple “click” device, the other part
elements of the inspection tool can be connected and be brought in
completely. When the electromagnet is switched on, a test turn of the
inspection tool can be made. Cooling air is supplied to the drive (actuator),
camera and sensors.

30 A connection between the crank angle sensor and the encoder of the rotary
table is made via connection means to the control device that may comprise a



direction a crank angel sensor and/or the upwards directed | aser of a
third | aser displacenent nmeasurenent tool nmay be used to neasure the
vertical 25position of the piston. The vertical position of the
piston correlates to the position of theSbearing rail of the

i nspecti on device because the inspection tool is affixed onto the
upper side of the piston. A conplete 3D scan of the liner inside,
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digital signal processor using a co pondi ng ware. -

The i nvent i diPnRectede thgsoatrabdevice aaarelin the fol lowing with the

hel p of draw ngs which show Fig. 1 schematically a perspective view
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oylinder 11 esverdhi ?%@aﬁ@pﬁgrda}gtop%ettl stghw?spfcgern@ﬁaﬁecﬁmd&y
| ongi t udi naltuffieg 'th:meﬁ@'h@q%naLgutillthd%én%mmM&he@m@a@m-@@liﬁﬂdg an
| nspectign toolﬂg& orﬂgﬁﬂ &.o t I nv.entian {]hat I S rmun@fda%ntt‘%.tqe
upper si de diNG &g g to besitahed p dhe Jeverse Apelqn. JO& hid, [dser
an ins ]pelct i a8 pbgnhgftoqm ékh@stt?/al\fwmmiw?ﬁ ERina rsrgaﬁﬁtg.foﬂstappiwgsnegﬁétm
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i nspecti on atisfttorg, the ipspediivovisokcdrebatakex byt where theppistanvie agaewinof
an inspectigﬁe?t&t 65 (see also Fig. 2) nounted onto the upper

surface 45 ston 40, i.e. the surface 15 area of the piston 40
facing the conbustion chanber. The piston 40 exhibits a nunber of
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J because the distance is measured on opposite sides of the bearing rail and

the software will continuously correct such an un-alignment.

15 Due to the clearance between the liner and piston, the centre point of the
piston can move in comparison with the centre point of the liner. The centre
point is defined in regard to a cross-section perpendicular to the longitudinal
axis of the cylinder liner. This does not influence the measurement because of
the use of a sensor on both sides of the arm of the inspection tool.

20 The angle of rotation of the rotary table around the longitudinal axis of the
cylinder liner is controlled. An encoder tells the exact position of the lasers of
the laser displacement measurement tools in horizontal direction. In vertical
direction a crank angel sensor and/or the upwards directed laser of a third
laser displacement measurement tool may be used to measure the vertical

25  position of the piston. The vertical position of the piston correlates to the
position of the bearing rail of the inspection device because the inspection tool
is affixed onto the upper side of the piston.

A complete 3D scan of the liner inside, i.e. the running surface of the cylinder
liner, may be produced by a digital signal processor using a corresponding
30 software.



20part is introduced into the cylinder liner 25 through one of the
scavenging air ports 30 and lies onto the upper surface area 45 of
the piston 40, i.e. the solenoid 84 of an el ectromagnet serving as
det achabl e fastening tool of the inspeetiifon tool 65 lies onto the
upper surface area 45. The bearing rail 70 of the inspection tool 65
conprises at its central part a 25 rotary table 80 that is nounted on

the' sol enol e vé(r'i'l’?or{Wllaﬁé/ehﬁQi?%d%Qrtﬁéﬁhhtﬁré SRS, B8 g BRt o 82

for actuatin e bear % in a con tion
The actuato Fﬁﬂsﬂ%éﬂﬂ@lﬁh& g¢d bet ween the sol enoid of the detachable
fastening tool and the rotary table 80, or nmay be arranged bet ween

the rotary table 80 and the bearing rai] 70, The gctuator
preferably Fig & %B@m@ﬁ%ﬂyaﬁefsmﬂvw@w 2 Qﬁﬁt‘%@rp@t}ﬁ’@@ a ggmpustion

which rotary noti @ngirfe ﬁ%ﬁﬁ@édﬁﬁoh)byﬁhdéﬁﬁfér mmgoasavbngmgsmnp@ﬁs
(not shown) and a control er. In case of the use of a step notor the

controllable rotary notion of the actuator 82 can be controlled by
trigger pul $ag 4 Otschbm:aﬁb@lw arefitudimd| sgtion mnmgr)/ar@undwcﬁaf urt her
controll ed by usi ng %east pne sition f orI and qa B{ﬁ,ﬁ&g
controller. The iff B’@’é{S'BH eNgEIe oA MSPeegn 190! A5BI91aR 5‘3’?\
exterior end of t lieatieaiourded anto mellmrswacpﬂtaeemanh nmeasur enent

tool 90. Those tools preferably are designed to work using the
triangul ation principle of measurenment in 10conbination with a

di gi tal si gfgd. Jr sckematicailyha parspethve siegnaf apimspeston totdpcberdig to thie
the control devi cm\;ézmpﬁr may be a separate device, or the signal

processor my be Yy mounted on the bearing rail 70, or may be
an integral part of the |laser displacenent neasurenent tool 90. The

| d |
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Fig.1 shows schematically a perspective view of an inspection tool 65 (see
also Fig. 2) mounted onto the upper surface 45 of a piston 40, i.e. the surface

15  area of the piston 40 facing the combustion chamber. The piston 40 exhibits a
number of piston rings 42. The cylinder liner 25 shown in fig. 1 is one of a
cylinder of a reciprocating piston combustion engine of a two stroke large
diesel engine with longitudinal scavenging and features a number of
scavenging air ports 30. The inspection tool 65 shown in fig. 1 for the most

20 partis infroduced into the cylinder liner 25 through one of the scavenging air
ports 30 and lies onto the upper surface area 45 of the piston 40, i.e. the
solenoid 84 of an electromagnet serving as detachable fastening tool of the
inspection tool 65 lies onto the upper surface area 45.

The bearing rail 70 of the inspection tool 65 comprises at its central part a

25 rotary table 80 that is mounted on the solenoid 84. The rotary table 80 further
comprises an actuator 82 for actuating the bearing rail 70 in a controllabie
rotary motion. The actuator may be arranged between the solenoid of the
detachable fastening tool and the rotary table 80, or may be arranged
between the rotary table 80 and the bearing rail 70. The actuator 82 preferably



di spl acenent neasurenment tools 90 preferably are arranged to be
mainly aligned with the longitudinal axis q of the inspection tool

65. Consequently the laser light is emtted and the reflected |ight
is received mainly in the direction 20eftl-ongitudinal axis q of the

i nspection tool 65. The longitudinal axis of the inspection tool 65
coincides with the longitudinal axis of the bearing rail 70, or those
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nmeasuring the distance parallel to the longitudinal axis |I of the
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processor may be part of the control device , of ‘may be a Separate
device, or dymlmwt peasyennt tegls 6 prefesably arensuiangagdda benaainly
measur ament g JBM 98 chiRRiNdLaRR gt Rt hsBlolciobFos Com R anaTTe
be cool ed byasgrdgbl iérﬂmiﬂ@dganddy\edeﬁe@edxﬁgbba repelyed imainlydnthe grectn
The_beanhnd of Rirgitdinaaxs d & thdnspleckBMOGIE THY IBRgRIMihaPbesBAfHe
nanmely a central” driv art elenment 72 noynted on the rotary table 80
and two ext d1SP&Etiont @iagidas with4he ongikingl agisf thedeadhgral 7Beapk

el ement 72. {1 £44 AliA Bardiel fo 84@6thes, 74 are fastened on the central
drive part elenment 72 preferably by using detachable fasteners. The

central drive part elenent 72 has a flat underside and a trapezoid
upper The visual inspection tool for visual inspection of the surface condition of the

running surface 35 of the cylinder liner 25 comprises a camera 96 being

25 directed towards the running surface 35 in an acute angle of e.g. 20° to 50° to
the longitudinal axis q of the bearing rail 70. The visual inspection tool 96
further comprises display means which may be part of the control device 55 or
may be a separate device having a screen. The visual inspection device aiso
comprises electrical connection means 60 for power supply and transmission

30 of video signals. The transmission of video signals may also be performed by
wireless transmission means (not shown). The power supply may also be
accomplished by other means. The operation of the visual inspection tool




side. The central drive part elenent 72 may consi st of a |ongitudinal
pl ate 25having at its exterior parts on each side of the plate a

mai nly triangul ar sheet plate. The exterior part elenents 74
preferably are in the formof an u-rail-12Jsing u-rails for the
exterior part elenments 74 ensure an anple rigidity of those part

el ements and allow for an easy lateral fixing of the displacenent
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table 80 which on its part is pivotable nounted to the el ectromagnet
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fl anks e correspondi ng u-
elements 74 are fas ened on the centra} drive part element 72 preferably by

using detachable fasteners.

The central drive part element 72 has a flat underside and a trapezoid upper
side. The central drive part element 72 may consist of a longitudinal plate

25 having at its exterior parts on each side of the plate a mainly triangular sheet
plate.

The exterior part elements 74 preferably are in the form of an u-rail. Using u-

rails for the exterior part elements 74 ensure an ample rigidity of those part

elements and allow for an easy lateral fixing of the displacement measuring
30 tools and the camera.



30 One outer part element of the central drive part elenent 72
conprises the visual inspection tool which preferably is a canera.

The other outer part - 14 - elenent of the central drive part
el ement 72 conprises a |aser displ acenernt3 neasurenment tool 93 for
measuring the vertical position, i.e. the position of the bearing

rail 70 in respect to the cyIinder cover 15. This | aser displacenent
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cylinder Ii ou one o ose 25scaveng |n% alr _ports LN
the cyl nﬁdeﬁhwenlcabdrgt@qcﬁgqgéwg@a the bearing rail 70 and the cyhnder cover 15 is

mounted on the central drive part element 72 of bearing rail 70. Beside the
arrangement of the laser displacement measurement tool 33 all other
elements of the inspection tool correspond to those shown in fig. 1. The
actuator 82 is part of the rotary table 80.

20 Fig. 3 shows schematically a perspective view of an inspection tool 65
according to the invention. The inspection tool comprises a bearing rail 70
having a central drive part element 72 and fwo exterior part elements 74. The
central drive part element 72 comprises three part elements which may be
joint to each other in a fixed manner. The middle part element is affixed to the

25  rotary table 80 which on its part is pivotable mounted to the electromagnet 84.
All part elements of the bearing rail 70 are formed as u-profiles. The outer part
elements of the central drive part element 72 each feature a rod-shaped plug-
in element 78 arranged on the free end side of the profile and affixed between
appropriate parallel flanks of the corresponding u-profile.

30  One outer part element of the central drive part element 72 comprises the
visual inspection tool which preferably is a camera. The other outer part



The inspection tool 65 shown in fig. 4 is detachably affixed on the
surface area 45 of the upper side of the piston 40, i.e. on the side
of the piston facing the conbustion chanber. This connection of the

i nspection tool 65 with the piston 40 i-sl4ddone by an el ectronagnet 84.
- 15 - The inspection device 50 conprises an inspection tool 65, a
control device 55, cooling neans 64, 62 for the tools 90 for
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I nspection igRBARSis a reciprocating piston combustion engine 10 of a two stroke large
diesel engine with longitudinal scavenging in which cylinder a piston 40 is
20 arranged movably to and fro along the running surface 35 of the cylinder liner
25. The piston 40 features a number of piston rings 42.

The cylinder finer has near its buttom dead center (BDC) a series of

circumferentially arranged scavenging air ports 30. The inspection tool 65 has

a size that allows its introduction into the cylinder liner 25 through one of those
25 scavenging air ports 30 in the cylinder wall fo be inspected.

The inspection tool 65 shown in fig. 4 is detachably affixed on the surface area
45 of the upper side of the piston 40, i.e. on the side of the piston facing the
combustion chamber. This connection of the inspection tool 65 with the piston
40 is done by an electromagnet 84.



-16- Cainms 1. Inspection device (50) for inspecting a running
surface (35) of a cylinder liner (25) of a conbustion engine (10)
conprising an inspection tool (65), a control device (55) and
connecti on neans (60) for power supply -atfil-5transm ssion of neasuring
data and control signals, wherein the inspection tool (65) conprises
a bearing rail (70) and nounted thereon a rotary table (80) and tools
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with a surface area (40) of the 25conmbustion engine (10), in
particular with the upper surface of a piston (40) facing the

conmbust i on clHendlectrichl cornexfibhedbles 6thand (25 Eoolihg ineapecdnipanticldar he

(ool BAERIGERN AR AR o Wi sl Rt

surface (35)vabfe bore Zﬂlmg ih@ezylmdeteﬂd@ﬁb)naély,ea g-tp syireaGt ma be guided
over a deflection pulley 57 and/ or a balancer 58 above the cylinder cover 15
through the starting air valve bore 20. The holding-up 61 wire is used to lower
the electrical connection cables 60 and cooling supply means, e.g. air hose 62

20 onto the upper surface 45 of the piston 40.

The power supply and signal transmission cables 60 are on the one hand
connected to control device 55 and on the other hand to the inspection tool
65. A separate coolant supply device as e.g. a compressor with a cooling unit
is used to deliver and discharge the coolant through the coolant line 62, in

25  particular air hose 62, to and from the inspection tool 65.

The control device 55 further has a display and a storage unit for recording the
measurements and visual inspection images.



30neasurenent tools (90), in particular |aser displacenent

nmeasurenent tools working by the triangulation principle of
measurenment. -17- 5. Inspection device (50) in accordance with claim
4, in which two | aser displacenent nmeasurenent tools (90) are nounted
on the bearing rail (70) at opposite ends thereof, the |aser

di spl acenent neasurenent tools (90) are arranged for measuring the

i nner dlaneé%ﬁipa) of the cylinder liner (25) 5perpendicular to the

| ongi tudinal axis (1) of the cylinder liner (25). 6. Inspection
device (50) in accordance with any one of the preceding clains, in
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a cylinder of a reciprocati i ston conbustion engine (10) of a two
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running surface {ua%l‘ (8%] in partlcuqar a step motor with an encoder, wherein the
20 position of rotation of the rotary table (80) around the longitudinal axis (1) is
controllable by an encoder or by position sensors.

3. Inspection device (50) in accordance with claim 2, wherein the rotary table
is pivot-mounted on a connecting element, in particular an electromagnet,
for establishing a detachable connection with a surface area (40) of the

25 combustion engine (10), in particular with the upper surface of a piston
(40) facing the combustion chamber of the cylinder liner (25).

4. Inspection device (50) in accordance with any one of the preceding
claims, in which the tools (90) for measuring the inner diameter (d) and
the running surface (35} of the cylinder liner (25) are laser displacement

30 measurement tools (90), in particular laser displacement measurement
tools working by the triangulation principle of measurement.



30i nspection tool (65) having a size that allows its introduction
into the - 18 - cylinder liner (25) through a scavenging air port
(30) in the cylinder liner (25) to be i ected. 10. A nethod of

i nspecting a running surface (35) of a{:l?lp"l nder liner (25) of a
conbustion engi ne (10) using an inspection device (50) according to
one 50of clains 1 to 8, wherein after stopping the engine (10) the
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(70) around the longitudinal axis (1) of the cylinder liner (25). 11.

A nmet hod according to claim 10, wherein the nunber of circunferential
8. Inspection device (50) in accordance with any one of the preceding

claims, in which the inspection device (50) comprises further an electronic
control device (55), electrical connection means (60) for power supply and

20 transmission of the measurements and control signals of an sensors (90,
93), the visual inspection tool (96) and an actuator of the rotary table (80),
and other supply means (62), in particular an air hose for cooling purposes
of the visual inspection tool (96), the sensors (90, 93) and the actuator of
the rotary table (80).

25 9. Use of the inspection device (50) according to one of claims 1 to 8 for the
inspection of a running surface (35) of a cylinder liner (25) of a cylinder of
a reciprocating piston combustion engine (10} of a two stroke large diesel
engine with longitudinal scavenging in which cylinder a piston (40) is
arranged movably to and fro along the running surface (35), wherein the
30 inspection tool (65) having a size that allows its introduction into the



30positions of the bearing rail (70) around the longitudinal axis (I)
of the cylinder liner (25) for measuring the dianmeter (d) of the
cylinder liner (25) is between 3 and 10, 8and In particular between 4
and 8. -19- 12. A nethod according to'c1l aim10 or 11, wherein the
runni ng surface (35) of the cylinder liner (25) to be inspected is
one of a cylinder of a reciprocating piston conbustion engine. 13. A
met hod accor di mylinderdingr §23)0theoughta sahearging aeort(30) mgthewrinder §ras)

of 5the cyli nde{?S“d’@éi néé):tetdo be inspected is one of a cylinder of a
reci procating piston conbustion engine of a two stroke |arge diesel

engine with |ongitudinal scavenging in which cylinder a piston (40)
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air intake port (30), starting air valve bore (20) and/or exhaust valve port,
15 the inspection tool (65) is then placed onto the upper side (45) of the
piston (40), and the rotary table (80) of the inspection tool (65) is then
pivotably and detachably connected to the piston upper side (45), the
diameter (d) of the cylinder liner (25) transverse to the longitudinal axis (I}
of the cylinder liner (25) is then measured and the surface condition is
20 visually inspected for a predefined number of angles of rotation of the
bearing rail (70) around the longitudinal axis (1} of the cylinder liner (25) at
one position relating to the longitudinal axis (1) of the cylinder liner (25)
with respect to the distance between the bearing rail (70) and the cylinder
cover (15), and by stepwise moving the piston (40) towards its top dead
25 center (TDC) wherein at each step the diameter (d) of the cylinder
liner(25) is measured and the surface condition of the running surface (35)
is visually inspected for a predefined number of angles of rotation of the
bearing rail (70) around the longitudinal axis () of the cylinder liner (25).

11. A method according to claim 10, wherein the number of circumferential
30 positions of the bearing rail (70} around the longitudinal axis (1) of the
cylinder liner (25) for measuring the diameter (d) of the cylinder liner (25)
is between 3 and 10, and in particular between 4 and 8.
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A method according to claim 10 or 11, wherein the running surface (35) of
the cylinder liner (25) to be inspected is one of a cylinder of a reciprocating
piston combustion engine.

A method according to claim 10 or 11, wherein the running surface (35) of
the cylinder liner (25) to be inspected is one of a cylinder of a reciprocating
piston combustion engine of a two stroke large diesel engine with
longitudinal scavenging in which cylinder a piston (40) is arranged
movably to and fro along the running surface (35), wherein the starting air
valve bore (20) is uncovered by removing or opening the starting air valve
and introducing the electrical connection cables (60) for power supply and
transmission of the measurement and control signals of the sensors (90,
93), visual inspection tool (96) and the actuator of the rotary table (80),
and other supply means (62} into the cylinder liner (25) through the
uncovered starting air valve bore (20), and wherein the inspection ool (65)
is introduced into the cylinder liner (25) through a scavenging air port (30).

A method according to one of claims 10 to 13, wherein a laser
displacement measurement tool (93) is used for measuring the distance
parallel to the longitudinal axis (1) of the cylinder liner (25) between the
bearing rail {70) and the cylinder cover (15), and in particular for
controlling the uppermost position of the piston (40) before stopping the
inspection procedure.



