1 COUPLING FOR A PROPULSION SYSTEM Field of the invention The present invention relates to
a coupling for a ship propulsion system to be arranged between a first shaft section and a second
shaft section of a propeller 5 shaft, comprising a first radial surface facing a second radial surface,
said first and second radial surfaces (17, 19) are transversal to the axial extension of the first and
second shaft section (3, 5), wherein said first and second radial surfaces are connectable into an 10
axially engaged condition and disconnectable into an axially disengaged condition. Technical
background A coupling device for a propulsion system of the 15 kind disclosed in the preamble of
claim 1 is usually ulsed‘ for ships, aggdgf rtécuﬁl%rgo dﬁgB@ i%ti]p&qofst{gg,rmin drive source jn case
of an emergency situation or an auxmafvgﬁﬁahﬁn—#ﬁerenﬁ@re—pmpulmrs, tem may be driven by
an accessory drive source. 20 Generally such coupling devices are operated either manually or
hydraulically. Regarding the manuallyveperated coupling devices, the handling of the disconnection
and reconnection of the ,gggpl&g%@&%@eiﬁ%ﬁ&q@%@i%g ag@gsllm&% Q‘?@o‘(}@ﬁkifr% ti%%lgpgrator. 25

Further the fit and tolerances for such manually operated coupling devices can be critical and

therefore associafdt: Wit RGH pRddictidbhCoets AAd BB caraté 386&mBy " BEL0235586 Hescribes a
propeller shaft cluttlz for separating antaking:adhive donhectaTbetweenta drive c3@ mlachine and a

propeller. The clutgh.is:a hydraulically gperated toothed; caupling,with externallytogthed- o q
radial surface,
(17, 19)

first and second shaft section

sald first and second radial surfaces
the axial extension of the
(3, 5),

and second radial surfaces are connectable into an

are transversal to

wherein said first

16 axially engaged condition and disconnectable into an

axially disengaged condition.

Technical background

A coupling device for a propulsion system of the

15 kind discleosed in the preamble of claim 1 is usually used
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for ships, and in particular
main drive scurce in case of
auxiliary situation, wherein
driven by an accessory drive

Generally such coupling

for disconnection of the

an emergency situation or an
the propulsion system may be
source.

devices are operated either

manually or hydraulically. Regarding the manually

operated coupling devices,

the handling of the

disconnection and reconnection cof the coupling may be

time consuming and imply hard work for the operator.

Further the fit and tolerances for such manually operated

coupling devices can be critical and therefore associated

with high production costs and accurate assembly.
DE10235286 describes a propeller shaft clutch for

separating or making a drive

machine and a propeller. The

connection between a drive

clutch 1s a hydraulically

operated tcothed coupling with externally toothed

coupling hubs and an inner toothed coupling sleeve which

is axially displaceable on the coupling hubs.

Such

hydraulically operated coupling devices generally have a




coupling hubs and an inner toothed coupling sleeve which is axially displaceable on the coupling
hubs. Such hydraulically operated coupling devices generally have a 2 hydraulically operated

coupling devices generally have a complicated and expensive structure. Another issue regarding
hydraulically operated coupling devices is often the heavy weight and the space requiring design.

Hence, there:is auneed fof andmpravedicoupling device faea ship propulsion system,and ingarticular

a coupllng devi e that.s swg;lble fo operate an rcoglc-effectlvFx (e} Pﬁ%druce. Summaré of %pe Invention

. COm ared.” gn exX Slve 5 ure . 1l3sue | redd 1
Embodlmentg 0) ﬁ'lG Invention prmﬁge a coupllng ora gropu sion system Wﬁlc% IS SuUita el?gr

arrangenieift GetkeEA B firstslidfessdiorand Aldeto Sectioh oP & Pdpelfére shafaivparticular
for a propudsientsystemstich is: conpectablei during:aommal service and disconnectable during

emergency or auiliaty service. Affirstaspect of the invention pravides.a couplingsfor & ship, propulsion
system to be arranged between a first shaft section and a second shaft section of a propeller shaft,
comprisifly & firdt r&diaPEdrTacE fating e cordtadial RAFALE i firkkt SFHBECH (ial Surfaces
are transversal io theakiab extensionpafthe dirstrahd-sedond fshafttsectioh o wherdincsaid first and
second radial surfaces are connectable into an axially engaged condition and disconnectable into an

axially digexngaggd co;djﬁion, .chaeraaqateri%ed in that said first_ gnd second radial surfaces are rotationally
secured ally engaged condition by means of at least one
shear-carrying élewmeni seated inc dppdsite recEssas. afranged i tte figst raelial suifacefand the
second radighsuréace: respeciivelyrtaking 14p sheat fCes for arrangement between a
first shaft section and a second shaft section ¢f a propeller
shaft, in particular for a propulsion system which 1is
connectable during normal service and disconnectable during
emergency or auxiliary service.

A first aspect of the invention provides a coupling for a
ship propulsion system to be arranged between a first shaft
section and a second shaft section of a propeller shaft,
comprising a first radial surface facing a second radial
surface, said first and second radial surfaces are Transversal
to the axial extension of the first and second shaft section,
wherein saild first and second radial surfaces are connectable
into an axially engaged condition and disconnectable into an
axially disengaged condition, characterized in that s=said
first and second radial surfaces are rdtationally secured
relative to each other in said axially engaged condition by
means of at least one shear-carrying element seated in
opposite recesses arranged in the first radial surface and the
second radial surface, respectively, taking up shear forces
directed substantially parallel <to said first and second
radial surfaces, each of said oppesite recesses comprises an
open end facing the other one, wherein sald at least one

shear-carrying element in said



directed substantially parallel to said first and second radial surfaces, each of said opposite recesses
comprises an open end facing the other one, wherein said at least one shear-carrying element in said
2a axially engaged condition abuts an axial abutmeht surface provided in the vicinity of each of said
recesses for provision of a distance between the first radial surface and the second radial surface,
wherein a axial play-hetween thefirst shaft section and the second shaft segtion in said: axially
disengaged condition is smaller than sajd distance between the first radial surface and the second
radial SURACE” 1184id axallyEliyaged chhdltion. 8 THefE& the fifst anf 'sécor@ ra&dfidrsurface’s may be
kept away frowi sontactiny each iothieringheaxiathedisengagéd rednditionicf thes codplirg, wherein
axially forces preferably are transnitted:hetwesn, thefirst and second shaft seqtiop Ry means of the
disc shapgetld gportion and the intermediate housig%.‘lA iparticular advantage of the invention is that the
on a

disconnectior and t8&arnediion of Said Edplih B BSMISHABIY exdtlte T particdiar the risk

of mechamicat lcampoAestsIatieh are diffietlt toreléase Wurihgahe diseonneetich ofilse eoapling is
reduced ard thesaby acoupling is-providedsthat facilitates adimae-savingdisconnectian and-c
reconnec}jgn ggfgid %{ouc_p!ipg. éﬂg@eggdg%%ggﬁ o&{t}he invention is the provision of a coupling that
may carry appremab% thiust loads whilst one of the shaft sections is rotating and the other one is
stationary. A further advantage is that certain angular and alignment deficiencies may be absorbed in

operation of the propulsion system.



Yet another advantage of the invention is the provision of a coupling with a space-effective structure,
which fulfils the requirements of functionality. Further, the space-effective structure provides for a
coupling with a substantially low weight compared to the prior art. Additionally one advantage of the
invention is the provision of a coupling which is associated with a beneficial production proceeding.
3a In at least one embodiment, the abutment surface in the vicinity of each recesses may either be
provided by a bottom surface of said recesses or by the radial surfaces of the coupling. Alternatively,
the abutment surface may be provided by any other feature suitable for an axially 4 contact with a
corresponding feature pf thiecat feiast bnarsheaecamying eleinant. sAcdording tmat/lebst onegpreferred

embodiment, the axially engaged.condition.is acqomplished by,means of at . 5 lggst.gne.meghanical

element which mainly carrying an axial load. The at least one mechanical element may “preferably be
provided 484 bolt OF ofiér converiBiat faseniif Méans. Aitefatively te Gfle &St one” Atechanical
element avay berprovidedtas clampsclkooksh £0 Springs etcdHowever thenpriricipal puiposeof the at

least onemeghanjeakelementis torcareing.axiak loads »and axially, cennecting-tbefisst-and,second
radial surfacesAAdvantg eofa% eac vca)1l‘1 %%d oppé)%lte recesses are 15 arransgedtﬁ/ltté an opening

extending through tﬁgfoen%ﬁe y of ft corresggndlng radiar suﬁgggpﬁﬁr?ﬁer,jéach ot “said opposite

recessesipreferably Hascd majorextersinection  of  said coupling may be
comfortably executed. In particular, the risk of mechanical

components which are difficult to release during the
disconnection of the coupling 1s reduced and thereby a coupling
is provided that facilitates a time-saving disconnection and
reconnection of saild coupling.

Another advantage o©f the invention i1s the provision of a
coupling that may carry appreciable thrust loads whilst one of
the shaft sections is rotating and theother cne is stationary.
A further advantage 1is that certain angular and alignment
deficiencies may be absorbed in operation o¢f the prepulsion
system,

Yet another advantage of the iﬁvention is the provisicn of
a coupling with a space~effective structure, which fulfils the
requirements of functionality. Further, the space-effective
structure provides for a coupling with a substantially low
welght compared to the prior art.

Additionally one advantage of the invention 1is the
provision of a coupling which is associated with a beneficial

production proceeding.



in the radial direction of its corresponding radial surface. 20 In a preferred embodiment of the
invention, said opposite recesses are provided as at least one radially extending hole arranged
through the periphery of the first and second radiat surfaces. By arranging said recesses with an open
end through 25 the periphery of the radial surfaces, the shear-carrying elements may be easily
inserted in and removed from said recesses. In one embodiment, each of said recesses has an open
end directed towdtd$the €ofspGidinGFafsl ‘Siffite a8 a CROSEETEAL difdtied afay Fro$aid radial
30 surfacei Pieferably, Saidzatieast onesheamearrying element ipprovidedias-y cylindricalcetongate
element, sych asa dowelpingAccordingdq a prefeged embodiment, {he firsty and segond;radial

surfaces are rotationally secured 35 relative to each other in said axially engaged condition. by means
of at least 3'ShEAF-Barrying BiSHEASETs Y prefdtablf AL IASES sABArEATYIAG dleRfeni arid Bspecially
at least 10shear-catriying dlements: Preférablie sdidratdeast:ohelshear-carrying element, in the axially
engaged condition, is maintained 5 in position in relation to the recesses by axially tighten the first and
second radial surfaces. The shear-carrying element is thereby securely seated in the opposite
recesses. In one preferred embodiment of the invention, at least one shear-carrying element with a 10
radial extension is securely clamped between the first and second radial surfaces when tightened
together. According to at least one alternative embodiment of



the invention, said opposite recesses may be arranged with an axial extension relative to said first and
second 15 radial surfaces. Hence, the at least one shear-carrying element preferably has an axial
extension as well. Preferably, at least one of said recesses is provided with a thread which
constituting said abutment surface in the vicinity of the corresponding radial surface. 20
Advantageously, the at least one shear-carrying element may be threaded secured in a through hole
arranged in one of the radial surfaces and axially abuttifig a opposite recess in the other radial

surface. In an alterpative-embpdiment, the atleast:ong; 25 shear-cairyingielement may-axially abutting
the radial surface which facing the othgr radial surface provided with the threaded through hole.

According to at le2SEare Bﬁetf fred e Rt, at least one axial bearing device constitutes an axial
force 30 transferring intéface Betweerrthetfirsestft sectiopranidthessecondshaftegectionhPreferably,

at least one spring:elgment is,provided-betweensaid axiakbearing: deviceandnadirst opposite surface
of said couplgﬁg i|1 org%r to force the axial earT&n%%véceri%l%ut against a 35 second o%posite

Lh ne eCnanlca M1 CArry.Lil A .
surface of thé couplinig. The at 1east one amal%earlng delice provides for a oW friction relative

rotational movematit-Betweenadthe B first radiaf Stirfaceaft tHergecohd radrilsuFaBé in the
disengaged condition f the coupling, whereinpxial torees maybestrarsferred-pbetween fhe first shaft

section and the sgeopd shaft sgction. Preferably. (e coupling is 5,proyided with two axial bearings
which allowing transmission of axial forces in two directions.
mechanical element may be provided as clamps, hooks,

10 springs etc. However, the principal purpose of the at
least one mechanical element 1is to carrying axial loads
and axially connecting the first and second radial
surfaces.

Advantageously, each of said opposite recesses are

1%  arranged with an opening extending through the periphery
of its corresponding radial surface. Further, each of
sald opposite recesses preferably has a major extension
in the radial direction of its corresponding radial
surface.

20 In a preferred embodiment of the inventicon, said
opposite recesses are provided as at least one radially
extending hole arranged through the periphery ¢of the
first and second radial surfaces.

By arranging said recesses with an open end through

25 the periphery of the radial surfaces, the shear-carryving
elements may be easily inserted in and removed from said
recesses. In one embodiment, each of said recesses has an
cpen end directed tcowards the corresponding radial
surface and a closed end directed away from said radial

30  surface.

Preferably, said at least cne shear-carrying element
is provided as a cylindrical elongate element, such as a
dowel pin. According to a preferred embodiment, the first
and second radial surfaces are rotationally secured

35 relative to each other in said axially engaged condition

by means of at least 3 shear-carrving elements,




Advantageously, an intermediate housing is arranged for transmission of axial forces between said
first shaft section and said second shaft section in said axially 10 disengaged condition. Said
intermediate housing constitutes an axial force transferring element which may establish an axially
connection between the first shaft section and the second shaft section in said axially disengaged
condition of the coupling. Preferably, the 15 intermediate housing is attached to the one of the shaft
sections that is not intended to rotate in the disengaged5condition, even though it shall be understood

that the oppositegelationds feasible  Accordinge-atleast opgembedimenta disecsshaped 20 portion
is arranged for coo erationlqith thce ip%ermtedti%te housing for transmission of axial forces between

said first shaft sectibn and said Second shaft section in said- %&ilayﬁg de|§een%%ge%l'condition. The disc

shaped portion is preferabfifaratgett tosabut &Eortaeesurfitd 6fithe 25%0Using 8r any device
arranged between thergtermediatehbBousing and the glise-shapeddpartion., Preferably, tha ralibve

mentioned atleasf ong aial bearing is.ravided, between e disc shaped partian agd the

intermediate housing, wherein a low friction relative rotationa] 30 movement between the disc shaped
portion and the ifteFREGRIERGUSAG fiay b eSBHBHERed HKEcdIdifG 16 Bh& Spreféfed embodiment,
an axial bearing nséyebe provided at; eathrside of thetdise shaped: portihyfor peovision of ahtwvo

directional low friction axjal force transmissien. i35 i obyious for a personskilled in theart that the
disc shaped portion ma% be shaggd lin several opti%nal Waé/s as /. Ion%fs it sugopor'gcshthe interaction
Whhthehﬂenned%ﬂyen ion, east one shear—-Ccarrying ement wl a

10  radial extension is securely clamped between the first

and second radial surfaces when tightened together.
According to at least one alternative embodiment of

the invention, said opposite recesses may be arranged

with an axial extension relative to said first and second

15 radial surfaces. Hence, the at least one shear-carrying
element preferably has an axial extension as well.
Preferably, at least one of said recesses is provided
with a thread which constituting said abutment surface in
the vicinity of the corresponding radial surface.

20 Advantageously, the at least one shear-carrying
element may be threaded secured in a through hole
arranged in one of the radial surfaces and axially
abutting a opposite recess in the other radial surface.
In an alternative embodiment, the at least one

25 shear-carrying element may axially abutting the radial
surface which facing the other radial surface provided
with the threaded through hecle.

According to at least one preferred embodiment, at
least one axial bearing device constitutes an axial force

30 transferring interface between the first shaft section
and the second shaft section. Preferably, at least one
spring element 1s provided between said axial bearing
device and a first opposite surface of said coupling in
order to force the axial bearing device to abut against a

35  second copposite surface of the coupling.

The at least one axial bearing device provides for a

low friction relative rotational movement between the




housing. According to one embodiment, said intermediate housing is arranged on a driving shaft
section and said disc shaped portion is arranged on a driven shaft section of the coupling during
normal service. Hence, the first and second radial surfaces may be kept away from contacting each
other in the axially disengaged condition of the coupling, wherein axially forces preferably are
transmitted between the first and second shaft section by means of the disc shaped portion and the
intermediate housing. According to additionally one preférred embodiment, at least one of said first

and second fadia'ﬁ%%%e&laﬁgﬁp@aé@?%%af&f&ee&%én Lelationyta the ather.one- In.said axially

disengaged condition by removing said at least one shear- carrying element seated in said opposite

recesses. Further™ s3d iR &Rd Setand radialdurfatesSsieretablg ard "Eornietdbie frto the axially
engaged conditiorf byareans:of ate least oné boltepréferabhyemoreithahil bolts,and-especidady: more

than 6 bolts. Advariiageously, said at least-ene;bolt is,at leastpartially, reely.fitted, |p one preferred

embodiment, said at least one bolt are freely fitted in a through hole arrgﬁged, in one of the radial
surfaces andthreBAE LAGHgEd in'an BPpoSitehole® Brovitisd it the btfierradiat Surface, wherein the
first and second radi=l suifacesmaytbeaxially Eonvectable. ftiotoibe endtédtisat in this application

the term "freely fitted" is uged ~todefinea gondition therethe bolt snay-substantially-notzcareying any
shear forces, but t%]girnl¥ axial farces. Heregyéthe $h%%g fgr%esbaere subgtasntiggy Eg}rﬁrisecd g%g]fecat least

8 one shear-carrying e ér%xelr’?ﬁ]ﬁ%ﬁé“%}(iaﬂy en}ééa“éd condition ofttﬁgecoupﬁng.

section and said second shaft section in said axially

10 disengaged condition. Saild intermediate housing
constitutes an axial force transferring element which may
establish an axially connection between the first shaft
section and the second shaft section in said axially
disengaged condition of the coupling. Preferably, the

15 intermediate housing is attached to the one of the shaft
sections that is not intended to rotate in the disengaged
condition, even though it shall be understood that the
opposite relation is feasible.

According to at least one embodiment, a disc shaped

20 portion is arranged for cccperation with the intermediate
housing for transmissicn of axial forces between said
first shaft section and said seccnd shaft section in said
axially disengaged condition. The disc shaped portion is
preferably arranged to abut a contact surface of the

25 housing or any device arranged between the intermediate
housing and the disc shaped porticn. Preferably, the
above menticned at least one axial bearing is provided
between the disc shaped portion and the intermediate
housing, wherein a low friction relative rotatiocnal

30  movement between the disc shaped portion and the
intermediate housing may be established. According to one
preferred embodiment, an axial bearing may be provided at
sach side of the disc shaped portion for provision of a
two directional low friction axial force transmission. It

35  is obvicus for a person skilled in the art that the disc

shaped portion may be shaped in several opticnal ways as




According to a preferred embodiment of the invention, an electrical device is operable as a 5
generator driven by the first or second shaft section in the axially engaged condition during normal
service and said electrical device is operable as a motor driving the first or second shaft section in the
axially disengaged condition, during auxiliary or emergency service. The 10 coupling according to the
invention_ may be easily applied to common shaft systems, especially in ships, Brief description of the

drawings 8 Way? 5t exampre Rifdotimenis of the ivehtioh 15%wil how be destribeivith réference

to the accompanying drawings in which: Fig. la shows a schematic view, partially in cross section, of
a coupling accofding 1@ the;inventigneinaf, sxially.engaged gonditianniFig: &b shows aLross

sectional view taken from section.I-1.in Fig. la; and Fig. 2 shows a schematic view, partjally in cross
(? a?g % L On a % Lla#er(}

section, 6fth&'cou Iinﬁ%cc%rdln“altgjr—rllg. 1n'an “axia f/: dlsengaagré cosndﬁlon; Eig. shows a

schematieaidv partiallyain cross Seetionz ofian akernativd embediment ofa coupling Beeofding to the
inventiong Petailed-desesiptien of preferred embodiments 30 The coupling 1 for a ship propulsion
system shown in_Figs, la-2,.to be arranged between a fit Q fts %%é% an eg d t section
5 of a propeller s gf?,c%bmzﬁﬁges%é ]ﬁ% flgﬁé)e Svc%)rcfi%rﬁ% 5)%1%egcted%to one gf san%%ha%Fsec ions 3, 5, a
second fAKGE porfiGH 9 S5 LEAREAERE toTRE BthE IRt séttiory BE5 &idhan Jitermediad iGdsing 11
provided betwieen said first ané coupling, wherein axially forces preferably

are transmitted between the first and second shaft section by
means of the disc shaped portion and the intermediate housing.
According to additionally one preferred embodiment, at
least one of said first and second radial surfaces isadapted to
rotate freely 1in relation to the other one in sald axially
disengaged condition by removing said at least one shear-
carrying element seated in said oppesite recesses. Further,
said first and second radial surfaces preferably are
connectable into the axially engaged condition by means of at
least one bolt, preferably more than 3 belts, and especially
more than 6 bolts.
Advantageously, said at least one bolt is at least partially
freely fitted. In one preferred embodiment, said at least one
bolt are freely fitted in a throughhole arranged in one of the
radial surfaces and threaded engaged 1in an opposite hole
provided in the other radial surface, wherein the first and
second radial surfaces may be axially connectable. It is to be
noted that in this application the term "freely fitted"” is used
to define a condition there the bolt may substantially not
carrying any shear forces, but mainly axial forces. Hereby, the

shear forces are substantially carried by the at least



second flange portions 7, 9. 9 According to the embodiment shown in Figs. la-Ib, the second shaft
section 5 is a driving shaft section connected to a main engine (not shown) and the first shaft section
3 is a driven shaft section drivable by the 5 second shaft section 5 during normal service of the
propulsion system. For instance, the first driven shaft section 3 is arranged for operation of a propeller
of a propulsion system. However, it is obvious for a person skilled in the art that the relation between
the shaft 10 sections 3, 5 may be the opposite, wherein the first shaft section 3 may be the driving one
and the second shaft section 5.may.be fhe driven.one; T hgﬁiéstagppgtﬁ?tiggé%aigé)(govided with a disc
shaped portion 13 located.in the vicinity of the distal 15 end of the first shaft section 3. Further, the
first shaft section 398 Providéd @/ﬁhts%?d fif8tHidngéE portion 7 located inside the disc shaped portion
13. The second shaft seéttion5listrovided viathesaid sedomd flanteeyortiort 9tecated in the vicinity of

the distal 20 end ofithe;secend shaftsestion 5.l shall benoted thalthedisc shaped portion 13 and

the flange pottions 7, 9_either may be provided as integral parts of the shaft _.sections 3, 5 or may be
attached to tée sh%?thseercﬁbﬁg SI?IISLE)? rﬁa%yofi%%a#a‘tg %%rtcgf‘:ﬁ eI%C()anl(r:%tesrrgr‘%%?atg %%?EI%E 11'is

attached to the sé&shdffarigel portion s Fitefepalsly thelintérmetiaté Hotising $1 Ts-€6nriected with
the second flangesaartior 9= by mears afholtssl5, or otherconwventionalfastening: means. than

alternative embodjment of the Jnvention, ne-30 intewediate hqusing, 11.may canstityte.an. integral part
condition, during auxiliary or emergency service. The
10 coupling according to the invention may be easily applied

to common shaft systems, especially in ships.

Brief description of the drawings

By way cf examples, embodiments of the invention
15 will now be described with reference to the accompanying
drawings in which:

Fig. la shows a schematic view, partially in cross
section, of a coupling according to the invention in an
axially encaged condition;

20 Fig. 1k shows a cross sectional view taken from
section I-I in Fig. la; and

Fig. 2 shows a schematic view, partially in cross
section, of the ccoupling according to Fig. 1 in an |
axially disengaged condition;

25 Fig. 3 shows & schematic view, partially in cross
section, of an alternative embodiment of a ccupling

according to the invention.

Detailled description of preferred embodiments

30 The coupling 1 for a ship propulsion system shown in
Figs. la-2, to be arranged between a first shaft section
3 and a second shaft section 5 of a propeller shaft,
comprises a first flange portion 7 ceonnected to cne of
said shaft sections 3, 5, a second flange portion 9

35 connected to the other shaft section 3, 5 and an
intermediate housing 11 provided between said first and

second flange portions 7, 9.




of the second shaft section 5. Additionally, the intermediate housing 11 either may be provided as one
continues part or may be made up of several assembled parts. However, it shall again be noted that
the opposite 35 relation is feasible, wherein the intermediate housing 11 may be connected to the first
shaft section 3 and the 10 disc shaped portion 13 may be connected to the second shaft section S.
Said first flange portion 7, provided on the first shaft section 3, has a first radial surface 17 and the 5
intermediate housing 11 has a second radial surface 192wherein said first and second radial surfaces

17 and 19 are arranged-facing.gach other.-3aid first andsecond radialsurfages 17-and>19 are

located transversglhin rseel%tgonn ,to tHae ;icrsts%ndcﬁ%cor@ shaft sections 3 and 5..10 Additionally, the first
radial surface 17 and the S6Cond tadial &iface 19 are Cofinectable ifto an axiaﬁy engaged condition

and disconnectabte it ahkially diseigdye ¢bnditioR by rabars of MeehaRiealéleffents 21, such
as bolts or other gaaventionat fastering meansr Foe 45 altemativeambediments: of thednvention, it

shall be note5d th%t@tgg I{%di&l}%%rga%eesc(}} ggd 19dm§X1p§ axially. secured.hy other mechanical means,
such as clamps, springs, hooks etc. A |t|onaﬁly,‘%}%1e flanges may be replaced by other means, such
as ears etc. 20 AGRPEIRG 16 BigS ISibethe ikt radidsiffate 1715 provitedWWith F8ceddad 23 facing

opposite recesses 26 tpravidediia the secgrd radial syrfacetliiEach pairotopppdsite retesses 23
and 25 is adaptedpt?or?&@é@cﬁl shear-carrying glement 27 in the_axjally.engaged, 23 condition of the
CouphngJHVVhengfif¥LgtP§rgg%§%§% that the relation betwesen the shaflt

10 sections 3, 5 may be the opposite, wherein the first
shaft section 3 may be the driving cne and the second
shaft section 5 may be the driven one.

The first shaft section 3 is provided with a disc
shaped portion 13 located in the vicinity of the distal
i5 end of the first shaft section 3. Further, the first
shaft section 3 is provided with said first flange
portion 7 located inside the disc shaped portion 13. The
second shaft section 5 1s provided with said second
flange portion 9 located in the vicinity of the distal

20 end of the second shaft section 5. It shall be noted that
the disc shaped portion 13 and the flange portions 7, %
either may be provided as integral parts of the shaft
sections 3, 5 or may be attached to the shaft secticns 3,
5 by way of separate parts.

25 The intermediate hcusing 11 is attached to the
second flange portion 9. Preferably, the intermediate
housing 11 is connected with the second flange portion 9
by means of bolts 15, or other conventional fastening
means. In an alternative embodiment of the invention, the

30  intermediate housing 11 may constitute an integral part
of the second shaft section 5. Additionally, tThe
intermediate housing 11 either may be provided as one
continues part or may be made up of several assembled
parts. However, it shall again be noted that the opposite

35  relation ils feasible, wherein the intermediate housing 11

may be connected to the first shaft section 3 and the




23 and 25, the shear-carrying elements 27 rotationally secure the first and second radial surfaces 17
and 19 relatively to each other by taking up forces directed substantially parallel to said radial
surfaces 17 and 19. 30 The shape and function of the shear-carrying elements 27 may be provided in
several optional ways, which will be described more in detail further on. In the illustrated preferred
embodiment of the invention shown in Figs. la-Ib, the shear-carrying 35 elements 27 seated in the
recesses 23 and 25 establishing a distance 29 between the first and second radial surfaces 17 and

19 in the axially engaged candition of 11 the.couplin Said distance 29 betweep the first and
second radial surf%ég% 1§9éar%el F&%Tt“s"??or%%e ?aycgt %tﬁaté‘ t e(%llré'é?ésgssegE 53% 25eh£\?ecarlt‘|mited depth
and thus not alloVi tdhtact Betwéeh said radial surfaces when the 5 shear-carrying element 27 are

inserted. The dimension ®f isaid distancel 29 is=thecehyi determineddy: thedshaperof=theirecesses 23,
25 and the shape of the sheatrcarying elements;27. Sthe distance 29 between the fisst.and second

radial surfaces 17, 19 are preferably more than 1 mm, in 10 particular more than 3 mm and especially

more than 5 mm. 4R tF&BxAHT ERgaged tBAdion & indtioR Bt rstatidif iy BeraAsterred from the
first shaft section Btoithersesond shaft sectioni 5shca preferdd zémboditaentsthe/caupling 2l

according to the inventignin-1n:iis axially gngaged sendition ds used fesransmission, efa turning

torque between a_gri}jzin J:c,haft sfectign Eqnnegj&eq gvith a main eg_l%ige%a{ldﬁas grei\é%% fh@ft section

connected with a ﬁr%ple er. The caocfjpﬁng 1 i3'tisconnectabie’into an a‘S(laafry H
relation to the first and second shaft sections 3 and D.

10 Additionally, the first radial surface 17 and the second
radial surface 19 are connectable into an axlally engaged
condition and disconnectalble into an axially disengaged
condition by means of mechanical elements 21, such as
bolts or other conventiocnal fastening means. For

15  aglternative embodiments of the invention, it shall ke
neted that the radial surfaces 17 and 19 may be axially
secured by other mechanical means, such as ciamps,
springs, hooks eftc. Additionally, the flanges may be
replaced by other means, such as sars etc.

20 According to Figs la-1lb, the first radial surface 17
is provided with recesses 23 facing opposite recesses 25
provided in the second radial surface 19. Each pair of
opposite recesses 23 and 25 1s adapted to receive a
shear-carrying element 27 in the axially engaged

25 condition of the coupling 1. When seated in the recesses
23 and 25, the shear-carrying elements 27 rotationally
secure the first and second radial surfaces 17 and 19
relatively to each other by taking up forces directed
substantially parallel to said radial surfaces 17 and 189.

36  The shape and function of the shear-carrying elements 27
may be provided in several opticnal ways, which will be
described more in detall further on.

In the illustrated preferred embodiment of the
invention shown in Figs. la-1b, the shear-carrying

35 elements 27 seated in the recesses 23 and 25 establishing
a distance 292 between the first and second radial

surfaces 17 and 19 in the axially engaged conditicn of




20 disengaged condition by releasing the bolts 21, wherein the shear-carrying elements 27 may be
removed from its seated position in the recesses 23, 25 provided in the radial surfaces 17, 19. In said
axially disengaged condition the first shaft section 3 is arranged to rotate 25 freely in relation to the
second shaft section 5, and vice versa. According to a preferred embodiment of the invention, the
axially disengaged condition may be used for emergency or auxiliary services. In the disengaged
condition during emergency or auxiliary conditions, the 36 first shaft section 3 may be driven by an

electrical device operated as amotor (gt shown), which electrical, deyicepreferably may be operated

as a generator driven by the first shaft section 3 during normal service. In_the axially disengaged
concion of the cOUIEL 3255 TusTAeFiN g 3. (e et arafdbchon 571 {HE SECOHd shaf

section 5 remain &xially iheontacts e ¢ise axially disengaged tondition, axially: foreds hiaisbe 12

transferred betwegpithe first.shaf;segtion:S.angd-the seeond-shaft sectionra by cogperationbetween
the disc shaged R rtion 13 and the intermediaatefnpusing lllﬁsseai?: disc§ %p%ﬁggion 13 is
. i ) h

accommodated within said %Ziﬁ?é%%%d?ajtg%%rﬁsmg 11 betwesn A first contact surtace lSOlnar?g a second

contact surface 332HeneE, EB@dlF6rces ayHEtaRsmitet Withiof6 obthe-§ifaff Sé&tn3 3, 5 rotating
and the other onetstatioraryskea ship,ingtallatien this maansdhatraxialktheust front the-30 pgopeller

oA e R i PG e el Ao o pengpded spndton i
radial surfaces 17, 1% are preferably more than 1 mm, in
10 vparticular more than 3 mm and especially more than 5 mm.
In the axially engaged condition, a motion of
rotation may be transferred from the first shaft section
3 to the second shaft secticn 5. In a preferred
empodiment, the coupling 1 according to the invention, in
15  its axially engaged condition, is used for transmission
of a turning torgue between a driving shaft section
connected with a main engine and a driven shaft section
connected with a propeller.
The coupling 1 is disconnectable into an axially
20 disengaged condition by releasing the bolts 21, wherein
the shear-carrying elements Z7 may be removed from its
seated position in the recesses 23, 25 provided in the
radial surfaces 17, 19. In said axially disengaged
condition the first shaft section 3 is arranged to rotate
25 freely in relation to the second shaft section 5, and
vice versa. According to a preferred embodiment of the
invention, the axially disengaged condition may be used
for emergency or auxiliary services. In the disengaged
condition during emergency or auxiliary conditions, the
30  first shaft section 3 may be driven by an electrical
device operated as a motor (not shown), which electrical
device preferably may be operated as a generator driven
by the first shaft section 3 during normal service.
In the axially disengaged condition of the coupling,
35 as illustrated in Fig. 2, the first shaft section 3 and
the second shaft secticn 5 remain axially in contact. In

the axially disengaged condition, axielly fcrces may be




preferably provided at each side of the disc shaped 15 portion 13. The axial bearing devices 35
functions as axial force transferring interfaces for transmission of axial forces between the first shaft
section 3 and the second shaft section 5 in the disengaged condition of the coupling 1. Preferably, at
least one spring element 37 is 20 provided between the disc shaped portion 13 and each of the axial
bearings 35, wherein the axial bearings 35 are forced to abut against the first and second contact
surfaces 31, 33 of the intermediate housing 11, respectively. Said spring element 37, preferably a 25

helical spring, is sutaply seafed;in.a recess 39, arranged in fhe-disc shaped portion; 13 Eurther, the

axial bearings 35 provides for a low friction relative rotation between the first shagge tion 3 and the
second shaft secti&if & thie disengaged eBnditioh ST IHE 36 Toupiing A PARA pldy, &5-S&en in Figs.
la-lb and 2, is preférmbhfprovidet-betweenrnthe iiterrediatarkousing 11oand tie atial Beardngs 35,

wherein the axial hearings,3s cmefely are hrought inte coptact mathdhe intepngdiate 35 housing 11 via
the first and ssecond %ontac&surfacq‘? 315 jJ313. ]ﬁ Ehetht lglorgita% %ur£ac§ %1 gcp%ref%rfa%g fé)rmed by a
first shelf arrangea%seam(rf’ler:culrﬁFeeren jal innet surface ~of the iftermediate ﬁoﬁsmg 151, WHICH first
contact surface 31lhax ah extensivrdin e ditectionsenerdSthe3s c8nire df thetinterniedist@shousing
11. Alternatively, they first contact surfaeei 3l may bearanged asonecar severabprotpyding portions.

Further, the shelf gjther. may b constituted as an integeal partofthe 1, 5 ship

installation this means that axial thrust from the

10  propeller may be transmitted to a thrust bearing in the
main engine during the disengaged condition of the
coupling 1.

As shown in Fig. 2, an axial bearing device 35 is

preferably provided at each side of the disc shaped

15 portion 13. The axial bearing devices 35 functions as
axial force transferring interfaces for transmission of
axial forces between the first shaft section 3 and the
second shaft section 5 in the disengaged condition of the
coupling 1. Preferably, at least one spring element 37 is

20  provided between the disc shaped portion 13 and each of
the axial bearings 35, wherein the axial bearings 35 are
forced to abut against the first and second contact
surfaces 31, 33 of the intermediate housing 11,
regpectively. Said spring element 37, preferably a

25 helical spring, is suitably seated in a recess 39
arranged in the disc shaped portion 13. Further, the
axial bearings 35 provides for a low friction relative
rotation between the first shaft section 3 and the second
shaft secticn % in the disengaged condition of the

30 coupling.

A radial play, as seen in Figs. la-1b and 2, is

preferably provided between the intermediate housing 11
and the axial bearings 35, wherein the axial bearings 35
merely are brought into contact with the intermediate

35 housing 11 via the first and second contact surfaces 31,
33.




intermediate housing 11 or arranged as a separate part to 10 be fitted inside the intermediate housing
11. Likewise, the second contact surface 33 is preferably formed by a second shelf arranged as a
circumferential inner surface of the intermediate housing 11. Alternatively, the second shelf may be
constituted by the second flange portion 9 15 of the second shaft section 5. The first and second
contact surfaces 31, 33 makes it possible to transfer axial forces between the first shaft section 3 and
the second shaft section 5 in both axial directions of thé3coupling 1. 20 In the disengaged condition of

the coupling 1, an axial-play 41 js;preferabh-arranget betweenithe giscr shaped pedion:43and the

intermediate housin% 11 twr%rg?fthe disc sh%oed portion 13 isi_allgweg%to qve in_the a%ial direction

relatively to the in?errﬁ“e‘"délate“ ousairlié: 119 oﬁé p?ef%r‘%& }”érpnfbeo‘“delrrﬁIeﬁtEl Shown ‘?ani?ij“fE : “the axial

play 41 is suppliet hetiwéen e dise Shaped hporfioh A 3ldnd HelstalbeatingsB5: The axial play 41

between the first shaft seetion3 and the seerd,shaft sectian&; itheidisergageeciconditon of the

coupling, 30 is smaller than the. '%tafﬁ%ezé’m%eéwr‘f% tﬁihﬁ'&%}{%"'?k S“ﬁ%%%ﬁaﬂ%@%ieqﬂ? radial
no ng axial fo

surface 19 inthe engaged conditio the coupling 1. Accord , the "transmission rces

between the first $haft ‘secfibh 3andthelsscond ‘sHaftseetiod 5¢ i #ieB5:disehi§ageéd condition, is
allowed without centact bétwesn: thelfirst radiat-susfece Eand the, secondstadiaf saitfabed4 19,

wherein at least qﬁlgyofgge radiaksyrfaces 17, 19, nlqyt@éqtglin%%epdggﬂ&%the other one.
According to an especially preferred embodiment of
intermediate housing 11 or arranged as a separate part to

10 be fitted inside the intermediate housing 11. Likewise,
the second contact surface 33 is preferably formed by a
second shelf arranged as a circumferential inner surface
of the intermediate housing 11. Alternatively, the second
shelf may be constituted by the second flange portion 9

15 of the second shaft secticen 5. The first and second
contact surfaces 21, 33 makes i1t possible to transfer
axial forces between the first shaft secticon 3 and the
second shaft section 5% in both axial directions of the
coupling 1.

20 In the disengaged condition of the coupling 1, an

' axial play 41 1is preferably arranged between the disc
shaped portion 13 and the intermediate housing 11,
wherein the disc shaped portion 13 is allowed toc move in
the axial direction relatively to the intermediate

25 housing 11. In one preferred embodiment shown in Fig. 2,
the axial play 41 is supplied between the disc shaped
portion 13 and the axial nearings 3L. The axial play 41
between the first shaft section 3 and the second shaft
secticon 5, in the disengaged condition of the coupling,

30 is smaller than the distance Z9 between the first radial
surface 17 and the second radial surface 19 in the
engaged condition of the coupling 1. Accordingly, the
transmission of axlial forces between the first shaft
section 3 and the second shaft section 5, in the

35  disengaged condition, is allowed without contach between

the first radial surface 17 and the second radial surface




the invention, the distance 29 between the first and 5 second radial surfaces 17, 19 in the engaged
condition is more than 5 mm and the axial play 41 between the first and second shaft section 3, 5 in
the disengaged condition is 'Less than'_mm. In an embodiment of the invention according to Figs. 10
la-Ib, the shear-carrying elements 27 are maintained in the seated position between the radial
surfaces 17, 19 by axially tighten the first and second radial surfaces 17, 19, for instance by means of
bolts 21 or other fastening means as mentioned abovel Hence, the shear-carrying 15 elements 27

seated in the opp%}lte recesses 2§t2 are clarrqged pe% een th .raafl%! sugaggss 17,.19. The

. (SN =} e radl 11 =}
shear-carrying eleménts 27 shown in FIigs. a-bis sﬁépe as cylindrical éﬁongate elerfments, such as

dowel pins. It shalEbe khofetl-that fHEsHEEFSCaFrihg élerieht PiayEBe 20%rovided with several
alternative shapes, suchras:arsgherera quadeatic:af rectangulas piy; sctaperecbpinmetc:, wherein the

opposite recesses g3, %%QQM@O% ,Su'&tﬁg';’ hape allowing S‘élé%%re%ﬁ%’irl@i‘%fs%align%ear'ca”yi”9

element 27. 25 According to Fig. Ib, eac the opposite recesses 23, 25 preferably is arranged as

parts of holes ext&fdAG “in“3 pafatePdifectiondf the fitst ahdl Setdn81EGEPSuFERES 17919 Fhe
recesses 23, 25 are preferably Zamangediwith anzopenlendexteadingshreugh thegefiphery 30 of the

first and second radial swiaces 1f,-19 T@@&%Qy@nthg,SV@aﬁ'ﬁaUM@gaeﬂ%@%gs%%é maybg insgrted
through the opening in the periphery of the first and second radial surfaces 17, 19, whereupon the

radial surfaces 17+ 519 iy B fiGhtel&d together into the axially engaged 35 condition.
Advantageously, the shear-carryimgrelébiens 27£ the invention according to Figs.

10  la-1b, the shear-carrying elements 27 are maintained in
the seated position between the radial surfaces 17, 19 by
axially tighten the first and second radial surfaces 17,
19, for instance by means of bolts 21 or other fastening
means as mentioned above. Hence, the shear-carrying

15 elements 27 seated in the opposite recesses 23, 25 are
clamped between the radial surfaces 17, 12. The
shear-~carrying elements 27 shown in Figs. la-1b is shaped
as cylindrical elongate elements, such as dowel pins. It
shall be noted that the shear-carrying element may be

20 provided with several alternative shapes, such as a
sphere, a guadratic or rectangular pin, a tapered pin
etc., wherein the opposite recesses 23, 25 having a
suitable shape allowing a proper receiving of said
shear~carrying element 27.

25 Accerding to Fig. 1b, each of the opposite recesses
23, 25 preferably is arranged as parts of hcles extending
in a parallel direction of the first and second radial
surfaces 17, 19. The recesses 23, 25 are preferably
arranged with an open end extending through the periphery

30 of the first and second radial surfaces 17, 19. Thereby,
the shear-carrying elements 27 may be inserted through
the opening in the periphery of the first and second
radial surfaces 17, 19, whereupon the radial surfaces 17,
19 may be tightened together into the axielly engaged

35  condition. Advantageously, the shesr-carrying elements 27
are provided with a portion intended to protrude beyond

the periphery of the radial surfaces 17, 19, wherein the




are provided with a portion intended to protrude beyond the periphery of the radial surfaces 17, 19,
wherein the 15 protruding part provides for a suitably holding interface to be used when the
shear-carrying elements 27 may be removed from the recesses 23, 25 or inserted in the recesses 23,
25. 5 The recesses 23, 25 shown in Figs. la-2 are preferably produced by axially connecting the first
and second radial surfaces 17, 19 with a distance element located between said surfaces (not
shown). Thereafter, the radial holes are drilled through e periphery of the 10 radial surfaces 17, 19

in a radial direction towards,the centre of the.%%uylig 1 Prefer%%lﬁ,lthe reﬁ

Ot ruding Loprovl ; SUL h %¥§82§ﬁ2%:£%
substantially equaﬁl§ sbléé d a%aﬁafFom%a%h other a ‘ngathe periphe of the tadiaf 8uifacés 17, 19. In

order to achieve a-apprepratciormdfit behwean cibrthessppositd rédessess, 25 artithes
shear-carrying elemepis=27, saichdrilled heles pseferably are reamed dn: :order toobktain a suitable
tolerance of the dilgmceée%@éft r.the.production of the recesses 23, 25, the distance element between
the first and second radial surfaces , 20 19 is removed and hence the radial surfaces 17, 19 may be
axially conneéted with the'shebP-EaA§mg elements 27 Pbsitiohetbetweed said ftlial surfaces 17, 19.
In a preferred emboadiment bf thedinventien; they fustiradial surface 47 jang thesetond radiatisurface 19

25 are rotationally seciired relatjve to.egcn ather by means gf.af leagt 3.sheat-catrying glements 27,

preferably 6 shear-carrying elements 27, and especially at least 10 shear-carrying elements 27. With
reference to Figs. 1215 ﬁ@gb%ﬁg"?‘i%r fijgtd surfaceés (not shown). Theréafter,

the radial holes are drilled through the periphery of the
1.0 radial surfaces 17, 19 in a radial direction towards the
centre of the coupling 1. Preferably, the recesses 23, 25
are substantially equally spaced apart from each cther
along the periphery of the radial surfaces 17, 19.
In order to achieve a appropriate form fit between
15 the opposite recesses 23, 25 and the shear-carrying
elements 27, said drilled holes preferably are reamed in
order to cbtain a suitable tolerance of the diameter.
After the production of the recesses 23, 25, the distance
element between the first and second radial surfaces 17,
20 1% is removed and hence the radial surfaces 17, 12 mavy be
axially connected with the shear-carrying elements 27
positioned between said radial surfaces 17, 19.
In a preferred embodiment of the invention, the
first radial surface 17 and the second radial surface 19
25  are rotationally secured relative to each other by means
of at least 3 shear-carrying elements 27, preferably 6
shear-carrying elements 27, and especlally at least 10
shear-carryving elements 27.
With reference to Figs. la-1b, the bolts 21 for the
30 axially connection of the first and seccnd radial
surfaces 17, 19 are preferably provided with an at least
partially free fitted extension through the first flange
portion 7. The free fitted arrangement of the bolts 21
imply that the belts 21 substantially not may take up any
35 shear forces in the axially engaged conditicn of the
coupling 1. The arrangement of free fitted bolts 21 has,

among other things, the advantage of less critical




30 axially connection of the first and second radial surfaces 17, 19 are preferably provided with an at
least partially free fitted extension through the first flange portion 7. The free fitted arrangement of the
bolts 21 imply that the bolts 21 substantially not may take up any 35 shear forces in the axially
engaged condition of the coupling 1. The arrangement of free fitted bolts 21 has, among other things,
the advantage of less critical 16 tolerances during production of the corresponding bolt holes. The
bolts 21 are preferably provided with a heating element, Such as a electric resistor heater. For 5
instance, an axiallél elxtendin% ho%ﬁ 43 is arran%ed in.the cantjé% of each of thenl:()jgl%s ZJEj vm:ich hole 21
may have an openoer?df%r}gugsh 16 8nd stiffSce of the boli-head §é]|5xﬁe8§tijng éﬂeﬁ]en?, not shown, is
intended to be inseftédin said hole in the bolt 21. When the bolt 21 shall be 10 loosen, the heating
element is activated andtthe subiseguent axiallythefmak xpansian otithe halt21 Hfapditatingdhe

disengagement of@ tfgfeoﬁttﬂ g;\/}-cl%si%% paosghp@éjgrreltg: (}19_3%% Jﬁ@l[elg)ég@g polts 21 may be loosen
i

n
easily and rapidly. ccording to an alternative embodiment of the_invention, the radial extending

recesses 23,25 ahtl thé 'SHeararging elehehis 97 faPbé threaded ehgagEa St B dfstnative
embodiment, the insertion déptheafithe fadiatextehdingzSheardcarryingedlemehtsn2y 2@ irethen

recesses 23, 25 may.be variedwherein theshear-caprying elements, 27 may be uisgd ascounter
weights for balancing,of the Couping 1- ASiording. e anatenative embodiment shown 0 9:
said hole in the bolt 21. When the belt Z1 shall be

10 loosen, the heating element is activated and the
subsequent axially thermal expansion of the bolt 21
facilitating the disengagement of the bolt 21 by losing
possibly pretensions. Thereby, the bolts 21 may be loosen
easily and rapidly.

15 According to an alternative embodiment of the
invention, the radial extending recesses 23, 25 and the
shear-carrying elements 27 may be threaded engaged.

In yet an alternative embodiment, the insertion
depth of the radial extending shear-carrying elements 27

20 in the recesses 23, 25 may be varied, wherein the
shear-carrying elements 27 may be used as counter weights
for balancing of the coupling 1.

According to an alternative embodiment shown in Fig.
3, the distance 129 between the first and second radial

25 surfaces 117, 119, in the axially engaged condition, is
provided by shear-carrying elements 127 having an axial
extension. Said axially extending shear-carrying elements
127 are suitably shaped as cylindrical dowel pins with a
tapered end portion, which are seated in recesses 125

30  with a corresponding shape provided in the second radial
surface 119. Further, the axially extending
shear~carrying elements 127 preferably are seated with a
threaded connection in recesses 123 provided in the first
radial surface 117. In the embodiment shown in Fig. 3,

35  each of the shear-carrving elements 127 is. threaded
arranged in a recess 123 provided as an axial through

hole arranged in the flange portion 107 of the first




3, the distance 129 between the first and second radial 25 surfaces 117, 119, in the axially engaged
condition, is provided by shear-carrying elements 127 having an axial extension. Said axially
extending shear-carrying elements 127 are suitably shaped as cylindrical dowel pins with a tapered
end portion, which are seated in recesses 125 30 with a corresponding shape provided in the second
radial surface 119. Further, the axially extending shear-carrying elements 127 preferably are seated
with a threaded connection in recesses 123 provided i the first radial surface 117. In the
embodiment shown in Fig. 3, 35 eacgﬁ.%the shear-carB/in elements 127 is threaded, arranged in a

[

recess 123 provided as ar axial-fiffodgh *hold arfafge SfiSTgE Pétion 1076 the first 17 shaft
section 103. The dépthatengagement inrsaidtheddedaxighthicuh hole deterntines the-length of

the part of said shear-carrying, element L27-that prateiding heyend the first fradiabsurface 317, and
consequently the gedistagcet%g pe;vg%er; gga gr tgng Egc%nqEa7diaIa:?ﬁucglfa{gg_ﬁL %‘%7%@ %% in tht aexially
engaged condition |sy<§)§erm|‘ned‘6y said protru ingulengt%. In additionally one alfernative embodiment
of the invention, the Shaafearyingwdéments 27:2 27 higbé ade A0 6f & Fesilieht MstéA&tor
provided with a surface layer establisheg:iya 16siientanateriabTherestient matedakresulis in a
%zﬂ/\{hen clamped between the first and second radial

deformation of thg.shear-carrying element %%4
surfaces 17;117, 19;119 in the axially en%age 5 condition of the couplin(%gl_n;ml. Thus, the form
55 nfay bé'&nhanced

fitting of the shear-carryiry Sl8fehtSB7A5Y iRtfe fddessed D3 228%nd

and the tolerances ofention, the shear-carrying elements 27;127 may be made
16 of a resilient material or provided with a surface laver
established by a resilient material. The resilient
material results in a deformation of the shear-carrying
element 27;127 when clamped between the first and second
radial surfaces 17;117, 19;119 in the axially engaged
15 condition of the coupling 1;101. Thus, the form fitting
of the shear-carrying elements 27;127 in the recesses
23;123 and 25;125 may be enhanced and the tolerances of
the recesses may be less accurate.
As mentiloned above, the shape of the shear-carrying
20  elements 27;127 may be provided in several optional ways.
Likewise, the shape of the recesses 23;123 and 25;125 may
be provided in several optional ways. For instance, the
recesses 23;123 and 25;125 may be shaped as V-grooves,
parts of spherical recesses, circular hcles, tapered
25 holes, etc., wherein the shear-carrving element 27;127
may has a corresponding shape for suitable form fitting

in the corresponding recess 23;123 and 25;125.




the recesses may be less accurate. As mentioned above, the shape of the shear-carrying 20
elements 27;127 may be provided in several optional ways. Likewise, the shape of the recesses 23;
123 and 25;125 may be provided in several optior'i%l ways. For instance, the recesses 23;123 and 25;
125 may be shaped as V-grooves, parts of spherical recesses, circular holes, tapered 25 holes, etc.,
wherein the shear-carrying element 27;127 may has a corresponding shape for suitable form fitting in
the corresponding recess 23;123 and 25;125. 181, £144MS 1. A coupling for a ship propulsion system
to be arranged between a first shaft section and a second shaft section of a propeller shaft,

comprising a first radial surface facing a second radial surface, said first and second radial surfaces
are transversal torthe @aiRkiHSIoM6T the TidtartF $etohd SHaft E6&tioh, Whebsinsaidfirgtdnd
second radialvsurfaces faresconaeatablesinta an:axially eagagecbeanditicnrands «lisconnectable into an

axially diﬁ@&?@fﬁe@”%@!%’t charggterized in that spid first anel.gecond radigl surfages gre

rotationally secured relative to each other in said axially engaged condition by means of at least one

shear- catfying Blemrfent 2eat8dr B5asite d&tesses Brafgld inthe fitstradiaf Surfite &idthe
second radial surfacey erespéctivelyt takimg up sheat foreésodirecied sabstantiallya parallettosaid first

and secogdadiaksiifaces, eaph.of. said oppasite;recesses comprisas an open £nd facing the other
one, wherein said at least on shear-%arryin%element igsaid axiaaI% e ga\%ed éondition abutg an axial
abutment’ §uerfa0808r13)%c|:dea inthe \:}i%inﬂy of €ach’sfsaid fecesses EFA;)ro iSi6A bf adistaidt between
the first rédiarsuigce-and ¢ into an axially disengaged condition,

characterized 1in that said first and second radial surfaces
are rotationally secured relative to each other in said
axlially engaged condition by means of at least one shear-
carrying element seated in opposite recesses arranged in the
first radial surface and the second radial surface,
respectively, taking up shear forces directed substantially
parallel to said first and second radial surfaces, each of
said opposite recesses comprises an open end facing the other
one, wherein said at least one shear-carrying element in said
axlally engaged condition abuts an axial abutment surface
provided 1n the vicinity of each of said recesses for
provision of a distance between the first radial surface and
the second radial surface, wherein an axial play between the
first shaft section and the second shaft section in said
axially disengaged condition is smaller than said distance
between the first radial surface and the second radial surface

in said axially engaged condition.



the second radial surface, wherein an axial play between the first shaft section and the second shaft
section in said axially disengaged condition is smaller than said distance between the first radial
surface and the second radial surface in said axially engaged condition. 19 2. The coupling according
to claim 1, wherein the axially engaged condition is accomplished by means of at least one

mechanical element which mainly carrying an axial Joad. 3. The coupling according to claim.1 or 2,
wherein each o Esaly gppco%‘ﬁ%ﬂrgggss%%%rg %Jfrna%gjéa with an' opfénig{léeqerx%ﬁdi%ggh%ﬁjgﬁr'{s%g '
peripheryF8fits€6rrespbAding TadidlSsupfacer® 1Tisde6uplng dteafdingd any onedfthe elsdims 1-3,
wherein eacihatsaid Dpposite recesses hasaimajor extension; in thessadial dikegtion of its
corresponding radial surface. 5. The coupling according to any one of the claims 1-4, wherein said
opposite recesses are provided as at least one radially extending hole arranged through the periphery
of the first and Secohdradiar8urtacesa6 Crieléddpling atedreigto SRy 6ne BFfECIRINTAES,
wherein sdid at least oneshear:earrying eterment is provided: ascgdylindtical elangateystemeat, such

as a dowglpigy, 4, 1 he coupling,aceqrding,to.any gone of fhe glaims 156, wherein;said firgtang second
radial surfaces are rotationally” secured relative to each other in said axially engageéd condition by
means of at'1e&St™3 shear-carrying elements, preferably at least 6 shear-carrying elements and

especially at least 10 shear-carrying elements. 8. The coupling according to any one of the claims 1-7,
wherein said at leastrane shegricarying-element,dn the axially-ergaged cgqaditign,;is maintained in
wherein each of said opposite recesses has a maljor extension

in the radial direction of its corresponding radial surface.

5. The coupling according to any one of the claims 1-4,
wherein said opposite recesses are provided as at least one
radially extending hole arranged through the periphery of the

first and second radial surfaces.

6. The coupling according to any one of the claims 1-5,
wherein said at least cne shear-carrying element is provided

as a cylindrical elongate element, such as a dowel pin.

7. The coupling according to any one of the claims 1-6,
wherein sald first and second radial surfaces are rotationally
secured relative to each other in said axially engaged
condition by means of at lIeast 3 shear-carrying elements,
preferably at least 6 shear-carrying elements and especially

at least 10 shear-carrying elements.

8. The coupling according to any one of the claims 1-7,
whe:ein said at least one shear-carrving element, in the

axially engaged condition, is maintained in



20 position in relation to the recesses by axially tighten the first and second radial surfaces. 9. The
coupling according to any one of the claims 1-3, wherein said opposite recesses are arranged with an
axial extension relative to said first and second radial surfaces. 10. The coupling according to claim 9,
wherein one of said recesses is provided with a thréad constituting said abutment surface. 11. The
coupling according to any one of the claims 1-10, wherein at least one axial bearing device constitutes

an axial foree trapsferring intesface between the first-shaft sedipn andthe secongd-shaft seetion. 12.
The coup%iggs ccord&n% to 8Ia(i:[nrlé’lldyvf}prein a%éeast one spring element is provided between said
|

. . an CO[L 1a S ces., . . . . .
axial bearing "device and a first opposite Surface ot said coupling in order to force the axial bearing

device to abut against a second opposite surface of the coupling. 13. The coupling according to any
one of the claims .1-12,ewhergin anjntermediate-housingds arranged-for raasmissaionsoflaxial forces
between said first,shat §8C“8%§5‘Qisé‘éd %:%@%3_'&@&“ seqtion in sajd axially;disengaged condition. 14.
The couplln% according to claim 13, wherein a disc shaped portion IS arranged for cooperation with

the interfedfits HolisirgloF trafsimissich-6f dxiditoréeshetfeahdsdia ditét shaftdettivn and said

second shaft section in said axially disengaged condition. 21 15. The coupling according to claim 14,

wherein said intggmediafe heusing is.arranged o driving shaff;section gnd. said.disgshapgd portion
is arranged ona driven shaft section.” | , . , , :
sal recesses 1s provided with a thread constituting said

abutment surface.

11. The coupling according to any one of the claims
1-10, wherein at least one axial bearing device constitutes an
axial force transferring interface Dbetween the £first shaft

section and the second shaft section.

12. The coupling according to claim 11, wherein at least
one spring element 1is provided between sald axial bearing
device and a first opposite surface of said coupling in order
to force the axial bearing device to abut against a second

opposite surface of the coupling.

13. The coupling acccerding to any one of the claims 1-12,
wherein an intermedisate housing 1s arranged for transmission
of axial forces between said first shaft secticn and said

second shaft section in said axially disengaged condition.

14, The coupling according to claim 13, wherein a disc
shaped vportion is arranged for cooperation with  the
intermediate housing for transmission of axial forces between
said first shaft section and said second shaft section in said

axially disengaged condition.



16. The coupling according to any one of the claims 1-15, wherein at least one of said first and
second radial surfaces are adapted to rotate freely in relation to the other one in said axially
disengaged condition by removing said at least one shear-carrying element seated in said opposite
recesses. 17. The coupling according to any one of the claims 1-16, wherein said first and second
radial surfaces are connectable into the axially engaged condition by means of at least one bolt. 18.
The coupling according to claim 17, wherein said atlleast one bolt is at least partially freely fitted. 19.
The coupling according to any one of the claims 1-18, wherein an electrical device is operable as a

generator driveq Epy thfh]‘ st ggﬁgﬁq&q}sh%égg%q@ thceé)axi@ilg gaggg c&;gg[yg-rgurg}gaormal

service and said electrical device is operable as a motor driving the first or second shaft section in the

axially digeHgageatomaitioR dafAng Auxifany 6F BHEderty sérvicel VABStraRt Thé préfeht ffvention
relates tosaxdoupding (1) ferc asship propptsianisystens toderamanrged detween aifirst shft $ection (3)
and a second-shaft section (5) of a propeller shaft, comprising a first radial surface (17) facing a
second radial surface (19), said first and second radial surfaces (17, 19) are transversal to the axial
extension of the first and second shaft section (3, 5), wherein said first and second radial surfaces
(17, 19) are conrfectdlle into@nlaxiallyeermyagédrepnditionrandoaisconéctablelintoran axially

disengag@geg_@@g}giog;; M\Qé@@- saickfirstranghsecopd radiaksurfaces {4, 19 #are rotatieralhesecured
rebﬂveﬂ%%gd%%@g%g&&%% rotate freely in relation to the other one in
said axially disengaged condition by removing said at least

one shear-carrying element seated in said opposite recesses.

17. The coupling according to any one of the claims 1-16,
wherein said first and second radial surfaces are connectable
into the axially engaged condition by means of at least one
bolt.

18. The coupling acceording to claim 17, wherein said at
least one belt is at least partially freely fitted.

19. The coupling according to any one of the claims 1-18,
wherein an electrical device is operable as a generator driven
by the first or second shaft section in the axially engaged
condition during normal service and said electrical device is
operable as a motor driving the first or second shafit section
in the axially disengaged condition during auxiliary or

emergency service.



axially engaged condition by means of at least one shear-carrying element (27) seated in opposite
recesses (23, 25) arranged in the first radial surface (17) and the second radial surface (19),
respectively, taking up shear forces directed substantially parallel to said first and second radial
surfaces (17, 19), each of said opposite recesses (23, 25) comprises an open end facing the other
one, wherein said at least one shear-carrying element (27) in said axially engaged condition abuts an
axial abutment surface provided in the vicinity of each @fsaid recesses (23, 25) for provision of a
distance (29) between the first radial surface (17) and the second radial surface (19). Elected for

publication: Fig. la
Abstract

The present invention relates to a coupling (1} for
5 a ship propulsion system to be arranged between a first
shaft secticn (3) and a second shaft section (5) of a
propeller shaft, comprising a first radial surface {17)
facing a second radial surface (19), said first and
second radial surfaces (17, 19) are transversal to the

19 axial extension of the firest and second shaft section (3,
5}, wherein said first and second radial surfaces (17,
19) are connectable into an axially engaged condition and
disconnectable intc an axially disengaged condition,
wherein said first and second radial surfaces (17, 19)

15 are rotationally secured relative to each other in said
axially engaged condition by means of at least one
shear—~carrying element {(27) seated in opposite recesses
(23, 25) arranged in the first radial surface {(17) and
the second radial surface (19), respectively, taking up

20 shear forces directed substantially parallel to said
first and second radial surfaces (17, 19), each of said
opposite recesses (23, 25) comprises an open end facing
the other one, wherein said at least one shear-carrying
element (27) in sald axially engaged cendition abuts an

25 axial abutment surface provided in the vicinity o¢f each
of said recesses (23, 25) for provision of a distance
(29) between the first radial surface {(17) and the second

radial surface (19).
30

Elected for publication: Fig. la




