A DEVI CE FOR THE CHECKI NG AND MEASUREMENT OF THE

JOURNAL BEARI NG CLEARANCE ON THE RUDDER SHAFT OF A
RUDDER FOR WATER- BORNE CRAFT BACKGROUND OF THE

| NVENTI ON The i nvention concerns a device for the
checki ng and neasurenent of the journal bearing

cl earance on the rudder shaft of a rudder for
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and in which the residual clearance is then neasured.

These checking nmeasurements of the clearance are

UBASKGHOUNINOFTTIRE INVENTIOR| | ying in dock. An

underwat er check by divers on ships that are on the
vvater is not possible. The object of the present
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check at any tinme. SUMVARY OF THE | NVENTI ON Thi s
object is achieved with a device with the features
C| i aiml. 2 Accordingly a device of the

R nd is characterised by a neasurenent rail
made of a springy elastic material having internal
stiffness, which can be introduced by neans of a guide
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checks in which the rudder shaft is subjected to swivelling movements

about its lengthwise axis, and in which the residual clearance is then
measured. These checking measurements of the clearance are
undertaken on ships that are lying in dock. An underwater check by divers
on ships that are on the water is not possible.

The object of the present invention is to create a device for the checking
and measurement of the journal bearing clearance for rudders of water-
borne craft that can be used underwater so that divers can undertake the
check and the measurement of the clearance, thus providing the
opportunity of being able to undertake the clearance check at any time.

SUMMARY OF THE INVENTION

This object is achieved with a device with the features cited in Claim 1.



beari ng and hence into the cl earance neasurenent

region, with a neasurenent probe |located at its free

end for the clearance width neasurenent, wherein the
measurenent rail with the nmeasurenment probe wth a
prescri bed thickness are exchanged for neasurenent

rails with nmeasurement probés with other thicknesses
until an agreenent of the <clearance width with the
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requirement for the ship to be located in a dry dock. The further advantage
exists in that these checking measurements can be undertaken at any

time.

The operation of the device is simple. The measurement rail, movably
supported on the guide rail, with the measurement probe located at its free
end, is pushed through an opening in the wall of the rudder blade of the
rudder to the extent that the bent end of the guide rail comes to lie in the
internal space of the rudder blade. Hereupon the measurement rail, which
preferably has twice the length of the guide rail, is pushed into the gap
between the two bearings of the rudder shaft and the rudder trunk, until
the measurement probe at the end of the measurement rail comes to lie in
the clearance measurement region. If it is thereby established that the
clearance has a greater width compared with the total thickness of the

measurement rail and the measurement probe, measurement rails with



measur enent probes with other total thicknesses
continue to be introduced until the clearance width
corresponds to the total width of the inserted
measurenent rail with the neasurenent probe, so that
by nmeans of the values prescribed by the neasurenent
rails and their measurement JProbes the width of the
cl earance can be neasured accurately. For these
measurenents a nunber of neasurenent rails wth their
measurenent probes are available with different
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springy elastic material having internal stiffness with a measurement probe
located at its free end for the clearance width measurement. While the
guide rail consists of a rigid material having a high internal stiffness, the
measurement rail is manufactured from a springy elastic material and has
nevertheless an appropriate internal stiffness such that the measurement
rail, guided on the guide rail, can be turned in a curve in the bent guide rail
section such that the measurement rail can be moved from the horizontal
into a vertical position, wherein in the end position of the measurement rail

the latter is stili held by the guide rail.

The further embodiment of the device envisages that the guide rail exists
with the grip-type handle configured at one end and with the guide rail
section configured at the other end to be curved with an angle of
preferably 45°, wherein the guide rail has a number of frame-type retainers



section configured at the other end to be curved with

an angle of preferably 45, wherein the guide rail has

a nunmber of frame-type retainers 4 and a turning

roller located on the inner wall side of the bent

guide rail section, such that for the guidance of the
measurenment rail on the guide! rail the measurenent

rail is retained on the guide rail by neans of the
frane-type retainers. In the end region of the guide

rail the neasurenent rail is guided between the ) )
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measurement probe having a prescribed thickness can be exchanged for

measurement rails with measurement probes of other thicknesses.

In order to be able to introduce the measurement rail into the gap for the
clearance measurement, the measurement rail has a length that is greater
than the length of the guide rail. Both the measurement rail and also the
measurement probe consist preferably of plastic or another suitable
material.

In contrast the guide rail consists of an inflexible, hard and rigid material.

The measurement probe on the measurement rail is joined to the latter
either permanently or detachably, so that in the latter form of embodiment
the measurement probes on the measurement rails can be exchanged for

measurement probes of other thicknesses.



The neasurenent probe on the nmeasurenment rail is

joined to the latter either permanently or

detachably, so that in the latter form of enbodi nment

t he neasurenent probes on the neasurenent rails can be

exchanged for neasurenent probes of other

thi cknesses. 5 Furthernore the invention envisages a
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BRIEF DESCRIPTION OF THE DRAWINGS

In the drawing are illustrated exemplary embodiments of the invention, and

in particular:

Figure 1 shows a side view of a rudder arrangement provided in the
stern region with a propeller that relates to the rudder blade,

Figure 2 shows an enlarged illustration of the rudder configuration
with the rudder shaft located and supported in the rudder
trunk,

Figure 3 shows a vertical section along the line HI-Ill in Figure 2,

Figure 4 shows a schematic sectional illustration of part of a stern

with the rudder shaft located in the rudder trunk and the



Figure 2 shows an enlarged illustration of the rudder
configuration with the rudder shaft | ocated and
supported in the rudder trunk, Figure 3 shows a
vertical section along the line IIl-111 in Figure 2,
Figure 4 shows a schematic sectional illustration of
part of a stern wth the rudder shaft located in the
rudder trunk and the 6 bearing for the rudder shaft,
Figure 5 shows a vertical |engthw se section through
the rudder shaft wth the rudder trunk, Figure 6
shows an enbggged fenthgsudder $afbf section A of the
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reproduct i omadle dgef 8¢t Fal Wits @hb&Surdment rail to be guided
and held on the latter with a measurement probe provided at
one end,

Figure 8 shows a side view of the guide rail in its working position with
a measurement rail held on the latter with a measurement
probe fixed at one end and with a bent measurement rail
section,

Figure 9 shows a reduced schematic illustration of the device
illustrated in Fig 8,

Figure 10 shows an enlarged reproduction of the guide rail section A
in Figure 8,

Figure 11 shows a side view of the guide rail of the device in
accordance with the invention,

Figure 12 shows an enlarged vertical section along the line Xil-XII in
Figure 11, |

Figure 13  shows a schematic illustration of 2 measurement strip with a
measurement probe located at one end and

Figure 14 shows a schematic view of a section of the rudder blade with a
device configured in accordance with the invention

introduced into its internal space.



in Figure 8, Figure 11 shows a side view of the guide
rail of the device in accordance with the invention,
Figure 12 shows an enl arged vertical section along the
line XII-XIl in Figure 11, Figure 13 shows a
schematic illustration of a nmeasurenment strip with a
measur enment probe | ocated at pne end and Figure 14
shows a schematic view of a section of the rudder
blade with a device configured in accordance with the
invention introduced into its internal space. 7
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A propeller 28 relates to the rudder blade 15 of the rudder (Figures 1 and
2). As figure 14 shows at least one opening 17 is provided in the outer wall
16 of the rudder blade 15.

For the support of the rudder shaft 25 in the rudder trunk 20 a bearing 30
is provided in the lower region of the rudder shaft 25, the bearing being
made up from an outer bearing located on the rudder shaft 25 and an
inner bearing located on the inner wall side of the rudder trunk 20, wherein
the inner bearing is securely located as a bushing in the rudder shaft 20
(Figures 5, 6 and 7). Between the outer bearing 31 and the inner bearing
32 a gap 35 is formed, in which the device 100 configured in accordance
with the invention can be introduced, in order to be able to check and
measure the clearance between the rotor shaft 25 and the rudder trunk 20.
In Figure 7 the clearance measurement region is indicated by 40 and the
journal bearing clearance by 50.

In accordance with Figures 8, 9, 10, 11 and 12 the device 100 for checking
and measuring the journal bearing clearance 50 between the outer
bearing 31 on the rudder shaft 25 and the inner bearing 32 corresponding



i nner bearing |ocated on the inner wall side of the
rudder trunk 20, wherein the inner bearing is

securely located as a bushing in the rudder shaft 20
(Figures 5, 6 and 7). Between the outer bearing 31 and

the inner bearing 32 a gap 35 is fornmed, in which the
devi ce 100 configured in accagdance wth the

i nvention can be introduced, in order to be able to

check and neasure the cl earance between the rotor

shaft 25 and the rudder trunk 20. |In Figure 7 the
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guide rail section 60c has a greater |ength conpared

LTS e, S il gl OB FbRa B, 8 g o
onedl awtangther soislble mateatabt Whereinithalrhateniat €ri thle, guide rail

rein the material for t ide rajl 60 is in each
LI UL eadhetPad eritcted Svb W8l ke aide raiChasta bon imiomal
Sl o Suida fb00 Loty Hefbiibly BPaRR Prafis, whergin the
?HJJi‘é%rfaiil %@ caq @last evecothes aross-sention girofiles. However, the

LS, g 85 P s Y Sy RS, ALt o
icongistiall §f Beflat profildés endvddly Aeld aRAthe3GuiBe rail and can be
moved in the guide rail lengthwise direction (Figure 8). For the retention of
the measurement rail 70 on the guide rail 60 the latter has a number of
frame-type retainers 65, which are fitted on the guide rail such that the
measurement rait 70 lying on the guide rail 60 is enclosed by these frame-
type retainers 65 (Figures 8, 9, 11 and 12).

The measurement rail 70, which similarly has a flat profile, consists of a
springy elastic material that has a certain internal stiffness, preferably of
plastic, however, other suitable materials can also be used.

The width of the measurement rail 70 corresponds approximately in width
to the guide rail 60, so that the measurement rail 70 can be pushed
through the openings formed by the frame-type retainers 65 of the guide
rail 60. The free end 70a of the measurement rail 70 carries a
measurement probe 80, which is configured as a plate-shaped body 81



noved in the guide rail |engthw se direction (Figure

8). For the retention of the neasurenent rail 70 on

the guide rail 60 the latter has a nunber of

frane-type retainers 65, which are fitted on the guide

rail such that the neasurenent rail 70 lying on the

guide rail 60 is enclosed by $hese frame- type

retainers 65 (Figures 8, 9, 11 and 12). The

measurenent rail 70, which simlarly has a flatI ]
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loearing 82) and rhange nterthei deatanseameastrarhentdmgior 4000The
t<J,:]8r:1rance width measurement then takes place by means of the
measurement probe 80 on the measurement rail 70, wherein the total
thickness of the thickness of the material of the measurement rail 70 and
the thickness of the measurement probe 80 corresponds to the width of
the clearance 50 to be measured. The thickness of the measurement
probe 80, or, in other words, the thickness of its plate-shaped body 81 and
the material thickness of the measurement rail 70 then form a measure for

the width of the journal bearing clearance 50 (Figure 7).

The measurement rail 70 held on the guide rail 60 can be exchanged
together with the guided measurement probe 80 with a prescribed
thickness for measurement rails 70 with measurement probes 80 of other
thicknesses. Figure 13 shows a measurement rail 70 of this kind with a
measurement probe 80 located at one end. For the measurement of the

journal bearing clearance 50 a number of measurement rails 70 with



measurenent rail is turned in the region of the bent
guide rail section 60b of the guide rail 60 so that

with a further push the neasurenent rail can be

i ntroduced into the gap between the outer bearing 31

and the inner bearing 32 and hence into the clearance
measur enent regi on 40. The di0earance width

nmeasur enent then takes place by nmeans of the

measur enent probe 80 on the neasurenent rail 70,

wherein the total thickness of the thickness of the
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omeaassirgment prcaia iSGOenemrrteasexe: farthe dvidttoglthleejoumadl thearing

t asur nt probe 80 with a prescribed
tE‘l%@ aﬁnicge g?gE'QHE% emant rails 70 with neasurenent
probes 80 of other thicknesses. Figure 13 shows a
neasurenent rail 70 of thirs kind wwth a neasurenent

pfl Bedneasyremand daih 7 0mraneasuremantirails havs arlengtht that is much

in |_egr.ance. a nu r_of.. .
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havi ng different thicknesses a final neasurenent rail
W th a nmeasurenent probe inserted into the gap then
f The device d08acanfrired dn tdmbrddrecepwithicthebrehtdalis used as
#é ckness a of the neasurenment rail with the

l{ YWrement probe is then a neasure for the w dth of
the journal bearing clearance 50 (Figure 8). The
neasurenent rail 70 or neasurenent rails have a | ength
tfher thegnserdion of the measurement rail 70 with a measurement probe 80

of arbitrarily selected total thickness a the insertion is made via the bent
guide rail section 60b of the guide rail 60 into the guide rail 60 such that by
the loop-shaped retainers 65, 65, 65" and the turning rofler 66 the
measurement rail 70 comes to lie on the inner wall side of the guide rait
60, so that the free end 70a of the measurement rail 70 together with the
measurement probe 80 projects out of the end of the guide rail 60. In this
position the guide rail 60 with the measurement rail 70 is introduced by
means of the grip-type handle 61 into an opening 17 in the outer wall 16 of
the rudder blade 15, wherein the guide rail 60 assumes a horizontal
position (Figure 14). The bent guide rail section 60b of the guide rail 60
then lies in the internal space of the rudder blade 15 and in particular in
the region of the clearance 35 between the outer bearing 31 and the inner
bearing 32 of the bearing 30 (Figure 7). In this position the measurement
rail 70 is then pushed on the guide rail 60 so that the free end of the

measurement rail 70 with the measurement probe 80 is moved from



greater than the length of the guide rail 60, such
that a sufficient length of neasurenent rails 70 is
avai lable in order to be able to push the neasurenent
probe 80 into the clearance neasurenent region 40. The
devi ce 100 configured in accordance with the invention
is used as follows: For thellnsertion of the
nmeasurenent rail 70 with a neasurenment probe 80 of
arbitrarily selected total thickness a the insertion
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on the guide rail _60 so that the free end of _the
NPeaav EhaeRt rrﬁll$ 768 With measwemente Riabepr ehedidierent total

r@megéggna}é aRiibld ¥e Avilit %Rﬂé'&é%n e d&mffd Hb%sured

earance measurenent region reac

ewithuti diffiedity et meank ctfrthesfppeopmterm"aﬂcm efrtiné meaduréthent
neasu reneq EBObe 80 a certain clearance

§?f|IVY'ﬂ'e{ﬂ ENsapyirampen 85 between the outer bearing

31 and the inner bearing 32, the neasurenent rail 70
is then exchanged for a neasurenment rail with a
nehes devieerit00 in accordance with the invention is particularly suitable for

use in checking and measuring the journal bearing clearance of rudders
for water-borne craft, in particular for water-borne craft lying in dock or on

the water by means of personnel working on the surface or underwater.



probe 80 whose total thickness a is then selected to
be | arger, wherein neasurenent rails wth neasurenent
probes continue to be exchanged until one neasurenent
rail 70 with a nmeasurenent probe 80 conpletely fills
the clearance that is being neasured, wherein the
total thickness of the neast@enent rail 70 with the
nmeasur enent probe 80 then corresponds to the width of
t he cl earance. Since a nunber of neasurenment rails 70
wi th neasurenment probes of different tota

t REERRENGE NUIMERAMLS! abl e the width of the clearance
can be neasured wthout difficulty by nmeans of the
appropriate choice of the nmeasurenent rail with the
mp@sur enentsHip @ody The device 100 in accordance with
the invention is particularly suitable for wuse in
ch@cki ng ad@dﬁééégﬂﬁng the journal bearing clearance
ofgrudders . fiaf ter-borne craft, in particular for
wat er - borne" cra lying in dock or on the water by
nmeans of pesmamimg! wor ki ng on the surface or
underwater. 12 REFERENCE NUMERALS 10 ship body 15
rudder blade 16 outer wall 17 opening 20 rudder
tsaink 20a{ﬁeegpu Ad 21 inner bore 25 rudder shaft

28 propeller O bearing 31 outer bearing

20a upper end

21 inner bore

25 rudder shaft

28 propeller

30 bearing

31 cuter bearing

32 inner bearing

35 clearance

40 clearance measurement region
50 journal bearing clearance

60 guide rail

60a free end

60b bent guide rail section

inner wall side

60c guide rail section
60d free end

60f guide rail section
61 grip-type handle
65 frame-type retainer
65’ frame-type retainer

65" frame-type retainer



32 inner bearing 35 clearance 40 cl earance
nmeasurenent region 50 journal bearing clearance 60
guide rail 60a free end 60b bent guide rail section
inner wall side 60c guide rail section 60d free end
60f guide rail section 61 grip-type handle 65
frame-type retainer 65 fraht®-type retainer 65"
frame-type retainer 13 66 turning roller 70
measurenent rail 70a free end 71 bent neasurenent
rail section 80 neasurenent probe 81 pl ate-shaped
bGdy 100 dwewviiog raler CLAIMS 1. A device (100) for the
checki ng and nmeasurenent of the journal bearing

cl earance (50) between the outer bearing (31) on the

reglder  shafieag@en®ént rail

70a free end

71 bent measurement rail section
80 measurement probe

81 plate-shaped body

100 device



a rudder for water-borne craft and the inner bearing
(32) on the rudder trunk (20) corresponding with the
outer bearing (31), characterised by a neasurenent

rail (70) made of a springy elastic material having
internal stiffness, which can be introduced by neans
of a guide rail (60), provided with a grip-type
handl e (61), into the gap ¢35) between the outer
bearing (31) and the inner bearing (32) and hence into

t he cl earance rreasurerrent!rgﬁai;on (40), with a

measur enent probe (80) at its free end (70a)

for the clearance wi dth neasurenent, wherein the

measur enent rai l (70?,‘ with the msasuremsnt probe (80)

wi Ardevice (Hdrfop e chieeking and(mpasueerasethafiigedotional bearing
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measur enent probe is attained. 2. The device
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gap etween the eari ng e | nner
beﬂmei clgafaBeE rapdshwemoent negmrt #0), withar emeasurerasot probet (80)
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(7@%3}@@&12 ed at its free end (70a) for the clearance

w dth neasurenent. 3. The device according to one of
t Heecmgasgrement Zail o(74) awitle rihee tneasurement mrobiev(8® with a
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measurement probes with other thicknesses until an agreement of the
clearance width with the thickness of a measurement rail (70) with the
measurement probe (80) is attained.

The device according to Claim 1,

characterised in that the device (100) includes the guide rail (60),
provided with a grip-type handle (61), with at its free end (60a) a guide
rail section {60b) bent in a curve, and the measurement rail (70),
movable on the guide rail (60), and turned in the region of the bent guide
rail section (60a), which can also be introduced into the gap (35) between
the outer bearing (31) and the inner bearing (32) and hence into the
clearance measurement region (40), made of a springy elastic material
having internal stiffness, with a measurement probe (70) located at its
free end (70a) for the clearance width measurement.

The device according to one of the Claims 1 or 2,
characterised in that the device (100) consists of the guide rail (60), with



the grip-type handle (61) configured at one end, and
wWth the guide rail section (60b) configured at the
ot her end (60a) to be curved with an angle of
preferably 45, wherein the guide rail (60) has a
nunber of franme-type retainers (65) and a turning
roller (66) |ocated on the inner wall side of the bent
guide rail section (60b),4gnd of the nmeasurenent rai
(70) hel d by the | oop- shaped retainers (65) of the

iesatiSins PRhdR ATt atrelf ot oBR i A Rt guide rai

an§e¢traari (B0ot)e8bMMgUred t dtethebBfHerdend §60a) to IRCcLBRd with an
(60b) between the latter and the turning roller (66)

guHﬂ@&Ofrp@ﬁ&t’abfa‘lﬁanwéefelﬁat t he measurenent rail (70)

(G 8 8D) ShSop NinbRaeY farghiod Bl T64r pha

t hwrﬂmgswerrqes) Ictadted &Y thg mﬁa wﬂwelcﬁm@f (tﬁ@éﬁernfgdibé rail
rreasurerrent rail _section (71) that is bent i

woBPREURR (§o)¢ s obthe ﬁ@aféwwent 1ab§/ 0) fteécﬂ bw'etgetlw shaped

gfget?guhgﬁgggésd)%gh% %?EQB réﬁml@ % naZoSf i on \ fts, inner wall
masefacd (G0w) ik thesguidé rBﬁtenngerGrm:ﬁbnrmd m(tﬁé)eglsnaaf the
C1 Bantanids rabgectirn (e neiweeh dbe tarad (reciens reler (66)
d F

r al@lluﬁ'(éc?i dn tSQICﬁ fi:p gfnbgfrf'é?ttﬁét' tﬁ%ﬁngﬁsﬁﬂégﬁeﬁt%}l g?@ﬂég%?@%& tOHt of

t hienenad (ﬁ(laimftthprhme ouBy) raibsectigna(60bg eit entaproximate right
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length that is greater than the |length of the guide
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body (81), whose thickness plus the material thickness of the
measurement rail (70) is a measure for the width of the journal bearing
clearance (50).

The device according to one of the Claims 1 to 3,

characterised in that the measurement rail (70) held and guided on the
guide rail (60) with the measurement probe (80) having a prescribed
thickness can be exchanged for measurement rails (70) with
measurement probes (80) of other thicknesses.

The device according to one of the Claims 1 to 4,
length that is greater than the length of the guide rail (60).

The device according to one of the Claims 1 to 5,
characterised in that the measurement probe (80) consists of plastic or

another suitable material.



10.

11.

12.

another suitable material. 16 7. The device according
to one of the Clainms 1 to 6, characterised in that the
guide rail (60) consists of an inflexible material.

8. The device according to one of the Clains 1 to 7,
characterised in that the measurenent probe (80) on
the nmeasurenent rail (70) is permanently connected to
the latter. 9. The device according to one of the
Clains 1 to 7, characterisé® in that the measurenent
probe (80) on the neasurenent rail (70) is detachably
coiThextexmica actdrdirgatiot@re ofithe Glagmddviod® according to

medtpelried A bR thacbidh i B ehBHistr e en rlsRolp figteril.
can be exchanged for neasurenent probes wth other

thi cknesses. 11. The device according to one of the
C Iheglevicpagmrdigaioaiaef kedClaims Hao f.he gui de rai |
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bet ween the outer bearing (31) on the rudder shaft

(25) of a rudder for water-borne craft and the inner
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bent guide rail section (60b) into an opening (17) in
the outer wall (16) of the rudder blade (15) of the

r ufible devicet aecordingdatonehalt therdalresnd tgfl.de rai|l section
(60b OLPtjth qui d raiIEEGO copes to e in th

| coraplagieql B hah e med<issmptl PR (80 G ile "lasyrpgent
(3fl QP0) can be exchanged for measurement probes with other

thicknesses.

The device according to one of the Claims 1 to 10,
characterised in that the guide rail (60) and the measurement rail (70)

consist of flat profiles.

A method for the execution of checks and measurement of the journal
bearing clearance (50) between the outer bearing (31) on the rudder
shaft (25) of a rudder for water-borne craft and the inner bearing (32) on
the rudder trunk {20) corresponding with the outer bearing (31), with use
of a device (100) according to one of the Claims 1 to 11,

characterised in that the guide rail (60) with a measurement rail (70)
attached is inserted with its bent guide rail section (60b) into an opening
(17) in the outer wall (16) of the rudder blade (15) of the rudder to the
extent that the bent guide rail section (60b) of the guide rail (60) comes to
lie in the lower region of the gap (35) between the outer bearing (31) on
the rudder shaft (25) of the rudder for water-borne craft and the inner
bearing (32) on the rudder trunk (20), whereupon the measurement rail



13.

the rudder shaft (25) of the rudder for water-borne
craft and the inner bearing (32) on the rudder trunk
(20), whereupon the neasurenent rail 17 (70) on the
guide rail (60) is inserted into the gap (35) to the
extent that the nmeasurenent probe (80) of the
nmeasurenent rail (70) cones to lie in the clearance
nmeasur enent regi on (40), m@ rein neasurenent rails
(70) with neasurenent probes (80) continue to be
exchanged for neasurenpe meas
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The use of a devi ( ) _according to.the
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Surraleaff())o{oguertllq&r WirCthe thickness of the measurement probe (80)

corresponds to the width of the clearance.

The use of a device (100} according to the Claims 1 to 11 for the
checking and measurement of the journal bearing clearance of rudders
for water-borne craft, in particular for water-borne craft lying in dock or on

the water by means of personnel working on the surface or underwater.



