1 ) Wnd Drive for a Ship The invention relates to a w nd
dri #or a ship conprising 5 a Flettner-rotor and a. surface-which is-

i nfluenced by the flow conditions at the periphery of the rouguthngvﬁiﬁi
face being swivellable about the rotor axis and being rot- atable about a

pirtch axis of its own. 10 In drives of the above described kind the surface
I s arranged approximately in the formof a rudder in order to bring about a

cont rol ef{ect and in order to_j ve t he, worKi ef ficiency of the rotor.
15 In addition to ships drivesﬂggagéé;¥$bgﬁﬁfﬁ+é§;%yIinder with end discs
devel ops a propul sive force when acted on by the wwind (Flettner-rotor),it
Is also known to use sails (principle of the Rah-sail) for the propul sion

of ships. 20 The problen1under|yinq:the invention is to provide a w nd
drive, or aufhe dnyeRtdendEelateas ta @ yeinth SrifRsEPeta ship feemprisindan
t he known gi adreeritplelri-idtday iRt a Burfdemwhiditis henPhidnead S thet he

bet tor 1 ol alde STEE o Al (IS IIRLY 1o, Tt 9o h M ey cos

consi sti ng offacai bedngr ewiveldtabled mpdubtheerdtor i axly anddreing keonn
wind drive 3QeLR13 REQRNER bt 38 WA Doy &4 rGRgement in which the surface

Is formed by a sail which i1s symetrical about a plane through its pitch
axi s and rotatable through 3600 about this pitch axis, with the sail also
‘being actgg TR drivew lof he hbovelidgdgemiskdiikihd | the Sirface is

arranged approximately in the form of a rudder in order to
1 bring about a control effect and in order to improve the
working efficiency of the rotor.

15 In addition to ships drives in which a rotating cylinder
with end discs develops a propulsive force when acted on
by the wind (Flettner-rotor),it is also known to use
sails (principle of the Rah-sail) for the propulsion of
ships.

20 : _ . .
The problem underlying the invention is to provide a wind
drive, or auxiliary wind drive, for ships which has better
efficiency than the known wind exploiting devices. This
means that the performance of the wind drive in accordance

25 with the invention should be significantly better, related
to its constructional size, than that of the known devices
consisting of sail or rotor.

Starting from the initially described known wind drive
30 this problem is solved by an arrangement in which the
surface is formed by a sail which is symmetrical about a
plane through its pitch axis and rotatable through 360°
about this pitch axis, with the sail also being acted on,
in part, by the undistrubed wind flow.
35
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271, The technical flow processes occurring at a cylinder against which the.
w nd blows are exploited in thi's way for propul sion .or thrust generati on by

ar ‘accurately spaced and pitched symmetrical sail. 5 Further devel opnents = -
of the invention are to be found in the subclains. O these devel opnents
the jointiy swivel- lable rotor and sail gsee Fig. 3) serveto facilitate

noke. rapi d and better matching of changes™in the wind 10 direction to the

desired course of the ship. The thrust or. propulsion ner at a
rotating oyl bn iniedio RESwengen oreusriods 9E A BkEbrddnce with

t he "Magnus- ef fainst whidohvtheawiad blowst berecexplbitedyidSthisvwdnt t he

f f th i ' . .
Super | maset ¢ Ok SFCHIAEOr Whsde ARbTaeTonthy phoobikBblLy

| ow pressure orfRased sAnde pditahied eyrmedsd Ba&idhe direction of rotation

of the cylinger and the wind direction are the same. 20 A smaller flow

vel ocity and an_ ar.ea of_ excess press: ari,se at .t he_opppsite side.of the
cyl i nder mhereq?ﬁgsﬁﬁﬁiqﬁﬂéiﬁﬁm%%5§k€&r?ﬁﬁsiBBﬁH%&PnPBrgh§°m#ﬁd§???9vI?f now
a synmetrical stid subcdaiamyedfi thelse dewelopments &heajébnblytseivel-er so
that, on the O“falﬁae{" I - ty [ wilvely | epgesther § ‘
processes at-the ro %-roeb&lﬁ %?'rs] étgl?]% (r)ktg%%r Fﬁ'gﬁd,ﬂ-' ',thEJvHr g?i‘ fégflr'%%gﬁe hi gher

us
flow vel ocit- iRexe tmdam.tb&&é@kmt@hi@sneﬁlt FBP@gEﬁi in the virdsail .

The total tpausanea‘cﬂﬂ& W tHY idesided RSurdecdi ehe38hipsul ts from the
joint propulsive effects, i.e. Ihrust_fron1the rotor and fromthe sail.

The thrust or propulsion genérated.by a rotating cylinder
 against which the wind blows arises, in accordance with
the "Magnus-effect", in known manner from the circulatory
16 flow (at the surface of the cylinder jacket) and the
. parallel air flow (wind) superimposed thereon. This results
in a large flow velocity and an area of low pressure on |
- that side of the cylinder where the direction of rotation
- of the cylinder and the wind direction are the same.
- 20 | - '
' A smaller flow velocity and an area of excess pressure
arise at the opposite side of the cylinder where the
cylindrical jacket runs counter to the wind flow. If now
. a symmetrical sail 1s.arrangedﬂ1n the low pressure area
25 of the rotor so that, onithe one hand, it does not negat-
ively influence the flow processes at the rotor but, on
‘the other hén¢, jusﬁ profits from the higher flow velocit—
ies, then advantageous £low conditions exist for the sail.
The total thrust of the wind drive of the invention
30 :esults from the joint propulsive effects, i.e. thrust
from the rotor and from the sail. -

The dimensions of the rotor and the sail surfacé have a
specific ratio one to the other. It is assumed that the
35 rotor diameter and the rotor length are proportioned
B approximately in the ratio 1 : 4. The sail surface is so
dimensioned that its'height exactly matches the height



» Thesdi mbnsions of the rotor and the sail surface have a specific ratio one ’

to thﬁ) ther.- It is assumed that the 35 rotor dianeter and the rotor
| engt b”are proportioned approximately in the ratio 1 : 4. The sail surface .
is so dinmensioned that its height exactly matches the hei ght. 3 1 between -

the two end discs of the rotor. The i dth of the sail surface shoul d -
correspond approximately to the dia- neter of the rotor,can however al so Rg”
broader narrower. 5 Inwééﬂei to avoid influencing. t he flow1processes at

the ro- o‘?e’i‘r‘%e%p%l?e 3] iRFs AT the matetanFhenaidshoes) dbret shoul d
not be |essa1hasuﬁf€c@rst(&m raﬁesbcﬁmatéggmﬂma%q@atﬂoolthbhaiaalI is

edhe and (RS GF % AT AL el i nd BfiBane b ol o

dis- tance fromthe axis of. rotatlon of the rotor. In order to achi eve the

most fagoufghbeadd ted 2p6iE £m&énémgf ﬁm;defm; %&@e%selfh'a% r:abakbonal
novenent i s achieved by .arranging a rotation a.rem
~actuat ed 18Ry R FRRC LP?I‘T“Yf’geq‘}ro 8314 %“?ﬁﬁ%o fr(S’rt"Fhéa? FF _
surface. |ghoUL®md® lﬁé<pié§§ M f7 N ddﬁf@’%tdi* GQeirete®)s gl ative to
the ship's course usi ejs\#l dfsidrlve tthe _i.nyvent i t he rfotor carrier
is fixed yRETHHAY $ RaFaldels Ao ES‘Qn SHE*86Pded ar ound
the 20 | ongf tihk rwotmljsacﬁethel.re).t_whe Mdmad Hirdl et iedgee andf ahedatindn pl at e
on whi gl the. fé*:?pé’% @fttﬁé’rséﬁ sﬁﬁ{éac%‘ Jz%ceséts a%%teegahé ggganged on
the rotor carrrer ans I onal .
tance from the axis of rotation o the rotor. In order to o
achieve the most favourable pitch angle the sail is made T
rotatable. This rotational movement is achieved by
arranging a rotational joint and a remotely actuated
15 hydraulic turning motor in the support mast for the sail -
surface. In order to'exploit_winds from diffe:ent“direct-
ions relative to'the_ship?s'course using the wind drive
of the invention the rotor carrier is fixedly arranged on
the ship's deck while the sail can be guided around the
20 jongitudinal axis of the rotor. '

For this purpose a foundation plate on which the support
mast for the sail surface is mounted is arranged on'the_
rotor carrier by means of a rotational joint.

25 - - . o -
An electrical Or'hydraulically actuated positioning device
which is automatically oontrolled by a wind direction
measuring system,-tufns the foundation plate with the

'sail to the correct pitch'angle'appropriate to the

30 particular wind direction. The foundation plate can be

rotated through 360°. ' :

In order_to be able to exploit wind from both the star-
board and the port directions relative to the'ship's'

35 course the profile of the sail sorface is made absolutely
symmetrical and the direction of rotation of the drive for



An el ectrical.
automatically

or hydraulically actuated positioning device which is
controlled by a wind direction nmeasuring system turns the

feundation plate with the sail to the correct pitch angle appropriate to
the 30 particular w nd direction. The foundation plate can be rotated

through 360[ er

bogrd and the port directions relative to the ship's 35 course the profile

r]. In order.to be able to axploit wind fromboth the star-

of the sail surdace-dormade 0 I ral/Rlns 1 DI i ‘oi‘lie%n@ot Be dbi&Cté 0k of

be able to ex-

course the rot (ship)'gsetdmxrsn tthe totdr togetherheithsdtsaledveaahd celte

alternatively g JIuiach Gl UM A3 ALY Balochehd 58181 Alnton

arranged on a columm-or a sr I7ar™ t
rotational jB8i masd @labeamiiicha irsolrloéﬁat@@d-ﬁl Agyrangeidneor BoFQiE@nb@’c’v@en t he

ucture

comon base pl a1k RGP &5 R tHtidtu®e AN el ectric or hydraulically

actuat ed posit

direction neasuring systemrotates the conmon base plate and the wind drive

nmount ed t hereo
wi nd direction

{ {
operation at anye]?lsr r%)ﬂlicegeri & routbr%t%'%rgnatigt an ﬂ‘Flgf'll 15Esgu#,oppr ng its
drive nenbel0 Bnd sthe s@smwmeaté@ ssas:ftritcs osehwﬂaﬁu%ﬁgnmdﬁﬁﬁramS

until one of t

i oni ng devi cewhich is autonatrcally controlled by a wind

erx)thsrpnrpnseraindtatﬂynalappdnmrﬂibe ezampdepartotlénr

Heod 43 Y/ device,which is automatically controlled by a
wind direction measuring system,rotates the common base
plate and the wind drive mounted thereon to the correct
pitch angle appropriate_to the particuiar wind direction.

16
" In order to be able to set the wind drive out of operation

at any time the rotor is brought to a standstill by -
'stopping its drive member. The sail is then rotated about

- its central'longitndinai axis until one of the two entry

20

edges has reached its position of smallest separation from
the rotor jacket. The foundation plate with the sail mount-

- ed thereon is then turned until the sail surface is located

25

in the leejof the stationary rotor (see_Fig.'zc).

A number of embodiments of the invention are illustrated
in the accompanying drawings in which-

'Fig. 1 shows a perspective view of the invention,

30

35

Pigs. 2a show schematic illustrations with different wind
to 2¢c flow directions,

Fig. 3 shows a view similar to that of Fig. 1 but with

a common base plate for the rotor and sail, with
the base plate being rotatable about its own axis,
-and S o '

hi's purpose a

I

rotation of the drrve fQ rotor_is e reversible, In order to
' néﬁ;ﬁqqmﬁaiﬁﬁs§ d&FﬁﬁgﬁcBﬁer RELYGetPotRBe ship's



2q£éé¥es has reached its position of smallest separation fromthe rotor
] a¥l . ‘The foundation plate with the sail nount- ed thereon is then turned
~until the sail surface is located in the |ee of the stationary rotor (see _.4

Fig. 2c). 28 A nunber of enbodinments of the invention are illustrated in
.the -acconpanyi ng drawings in which: Fig. 1 . shows a perspective view of .
the i-nvention, 30 Figs. 2a show .schematic illustrations with different mﬁ{fv’
to 2c flowdirections, Fig. 3 shows a viewsimlar to that of Fig. 1~

but. with n b | at reiME1d P8 Bk Sf lpaghi tyh ' the.
base pl at ?%‘g% ro%%?‘é%l% ‘gjb%vgtsl ts %ﬁn&?ﬁm S, ?nafd FlgV\'AS 11 bﬁ‘?g.“iﬁh shows a

view simlar to tha® ®82iFi@f 2abbtcl®®h. a sail of sail cloth. A wind drive .
or wind auxiliary drive for ships in 5 accordance with Fig. 1 consists of a

rotor 1 wijh en iscs 11, 12.whic enerates opul.si_on .when bl own on by a
w nd and e‘ﬁf%‘gtgﬁriv?o?ﬁt'?'%?\é @E_t_ghv%&rq;pts B5n % the rotor can
be sel e® i aetgrdamece ovith Figcol reopmintscef \a trottdre Wwiwithdiendcdiises The
beari ngs apgd dg4bV, : {4 h r rier 14
whi ch s f?ﬁédfgé@%%ﬁﬁe%%‘%f%ﬁ SRR ol R Bl O 1Y A WARE
in any fur@n@rvRerfet o ipekaeieon ettt nertionhmaradhiomet sher
carrier 1l4rdfobycaraps SéléctDialy ordhtidlIdd lih aitradpdadentey @litad
(doubl e arpow 7 8&d$hr'ou£ 360 errl% abﬁgé 'thed Ié)r}.g}t i ngl axis 2 qf t he
rotor. The“B%i V&R (HERCTEORp ERY FATHAes and drive Ior the zotor
10 are located in the rotor carrier 14 which is fixedly.
-connected with the ship's structure, which is not shown

in any further detail.

A foundation plate 15 is mounted on the rotor carrier 14
15 by means of a rotational joint 13 and can be swivelled
(double arrow 7/8) through 360° about the_léngitudinal
axis 2 of the'rotor..The swivel drive is housed in the
rotor carrier 14. A sail 3 of aerofoil shape which like-
~ wise generates propulsion when blown on by the wind is
20 mounted on the foundation plate 15. A rotdtional joint 16
which makes it possible to rotate the sail 3 through ' |
360°_about its pitch axis 4 is located in the said support
mast. The rotational movement (double arrow 9/10) of the
sail can be selected clockwise or counterclockwise with
'25 the aid of a turning motor which is integrated’in the
rotational joint 16 in the sail support mast. '

- Figs. 2a and 2b.schematically illustrate a ship 20, and
also the position of the sail 3 and the direction of
80 ' rotation of the rotor 1, with the wind blowing from the
starboard direction 17 and from the port direction 18
-respectively.

Furthermore} Fig. 2c shows the wind drive set out of

85 operation when the wind flow is from the front 19. In
this condition the rotor 1 is brought to a standstill and
the sail is positioned in the longitudinal direction of
the ship in the lee of the rotor. '



rdtor. carrier 14.. A sail 3 of aerofoil sh_ape whi ch i ke- w se generates @

propul si on .‘w'hen\_bl own on by the wind is 20 nounted on the foundation plate
15. A rotational joint 16 which nakes it -possible to rotate the sail 3
t hrough 360[err] about its pitch axis 4 is |located in the said support
mast~’ The .rotational novenent (double a-rrgw 9/ 10) of the sail can be
s@l ected clockwi se or counterclockw se with 25 the aid of a turning notor
whith is integrated in the' rotational joint 16 in the sail support mast.
Figs. 2a andl2fFisbhémehicow |ay rotioxslr Fosagiogi pbopt akd axbe 2hendosition
of g h‘gl sai | _3f @%étihfle ﬂ,?ihqg;&i Q3 gbt%QabQEatiabGGtgi]phh@i?ﬁhoéxi—? l(lj\/!,tthi'%ﬂﬂe. 5
Wi n owi ng frqQm the starboar i'rectign an rom,t he por I rection
respectively. Iﬁ:g'ﬁ &SR3 3 alfﬁ%gq"h?c s?ﬁré'\'/vg Pﬁgnﬁn WB“B£F9e°§e BOTmeR P}?Sse
oper ati on when gleteni21d whiich iis fimotuirine sivieellablel abbutsthenaxis o221t he
rotor 1 is bgought to-a standstill and the sail is positioned in the
| ongi tudi nal “di rection of the ship in the |lee of the rotor. 6 1 Fig. 3
shows a rotor Fidt & iqeFraspendst $0aFig.2 1atheaondy| d3£Eprence sbendt abl e
about iL S pi tf:h:h@ﬁ- 2? ﬁqdurti_@mhea{iqt Q13 b_faaldlitlhlelaahl 1t3 ?ﬁwﬂag@%e@gog a
conmon base p i.ch s _i.n tur ve e_abo "he axis : ‘Fig.
4 corresponds %ﬁﬁ“&s\@ %‘{;énomlfcﬁ P%eigﬁcgigggnaaggay‘a non-rigid sail 23
of sail cloth is provided on a Rah-mast 24 in place of the'rigid sail 3. 10
10
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2’0 25 30 35 7 1. Awind drive for a ship conprising a Flettner-rotor.
& a surface which is influenced by the flow conditions 5 at the

p phery d surface being sw vell abl e about the rotor axi sg
. 4 bei ng munmmﬁw pitch axis of its own, characterised in that -
the surface*i st férm#d by & sail - (3; 23) which is symetrical about a plane
through its pitch axis (4) 10 ~.and7rot atabl e t hrough 360 about this:pit¢p
axis (4), with the sail also being acted on, in part, by the undi sturbed ™
wi nd f1l oW K‘ Mignd drive i'n accordance with claiml and charact- 15
erised in théf he direction of rotation (5,6) of .the rotor (1) can be

reversed in manner known per se and in that the rotor can be stopped. 3. A
wi nd dri ve Ti.n Aactiodd dixdarenifior @& shim comprisngida’Blettnémreeter iawtl i n t hat

~the rotor (1) a%u&rﬂ\eed%wht H.seﬂﬂth%ﬁEeﬁlﬂay %ﬁé fﬂﬂ‘vaﬁag?a htﬁsvtwt per se

and in that the height of the sal nat ¢ 0 he rotor .
(1) betwBen tﬁﬁéémﬁhﬁﬁﬁﬁﬁa§r?19 Ehp. rggog, ﬁ?&ﬂnﬁuﬁfFﬁ% P?F%&cordance with

any one of thewivellables aboatthengdotbar agisr afi@dbeing hedbtiteblé dt h of the
sall corresponds, 3PR @lulR’ el s’ B¢t 1esIoRMS! BhatRbtePlsld®ud Ohidle (1)
the surface is formed by a sail (3; 23) which is
_ symmetrical about a plane through its pitch axis {4)
10 and rotatable through 360° about this pitch axis (4),
with the sail also being acted on, in part, by the
undisturbed wind flow.

2. A wind drive in accordance with claim 1 and charact-
15  erised in that the direction of rotation (5,6) of the -
‘rotor .{(1) can be reversed in manner known per se and in
that the rotor can be stopped.

3. A wind drive in accordance with claims 1 or 2 and
‘20  characterised in that the rotor (1) is provided with
 end discs (11, 12) in manner known per se and in that
the height of the sail (3; 23) matches the height of
the rotor (1) between these end disecs (11, 12).

25 4. A wind'drive in accordance with any one of the pre-
viocus claims and characterised in that the width of the
sail corresponds approximaﬁely to the diameter (Dr)
of the rotor (1).

30 5. A wind drive in accordance with any one of the preceding
claims wherein the space between the sail surface and
the rotor (1) is not less than 0.7 times the diameter
(D) of the rotor (1).

36 6. A wind drive in accordance with one of the claims 1 to 5
and characterised in that the rotor (1) and the sail
(3; 23) are arranged on a common base piate (21) which
is rotatable through 360° and about a swivel axis (22)



r

30 6. A-wind-drive in accordance with any one of~the preceding—ctai ns

~wherein the space between the sail surface and th - i ot less (%
t@an 0..7 times the dianmeter (D) of the rotor (1) !lmyﬂﬂm!mmi ive in \
accordance with one of the clains 1 to 5 and cha t the

r.ot of . (1) . -and‘the sail (3; 23) are arrangesd on a common base plate (21)-
V\ﬂQLCh is rotatable t hrough 3600 and about a swivel ‘axis (22) = '8 1

di sposed par gl | el t.h 4 he ro IS 2).
ol e e Rl FAEL DS PR ¥ihiegi a1 IR LOL" (3 Bnd
characterised in tthe xokoxwamiR ridal sail (3; 23) is elther rlgld (3) or a
symetrical ly constructed sail (23) of known constructi on, of sail

cloth. 8. Awnd drive auxi r drive for a s other 10
ont " sunst ant 1t 14 el e b dednsifarie 16 6 oo B Ehe. A2 s 6
accorrpanyl ng sdr avmamgs cHar&feédyi ¥ In that the symmetrical sail (3; 23)
: is either rigid (3) or a symmetrically constructed
sail (23) of known construction, e.g. of sail cloth.

8. A wind drive or 'auxiliary wind drive for a ship, or other
10 boat'., substantially as herein described and as
illustrated in the accompanying drawings.

‘15

- 320

.25

- 80

36



