WO 2012/ 008851PCT/ NO2011/ 000204 1 SELF LOCK MECHANI SM FOR VALVE ACTUATOR
The Technical Field of the Invention The present invention rel ates
to a sel fwbaele/mvegshani sm whi ch works |ike a 5break whi clrcravoraigowedoiscal |y
turned off if the notor provide torque and rotate. It is automatically
turned on again if the notor stops. Background of the Invention Butterfly
valves are a flat circular disk nounted inside a tube which can be 10
rotated 90 degrees and thereby either allow or prevent fluid fromflow ng

t hr oug ' i I dit can act as a throttle
whi ch ﬁ%ﬂ%ﬁ%ﬂ%ﬁﬁﬁ@@&%bxmﬁmm ng in a simlar way, but
the butterfly valve is the nost common choice for |arge valves used to

control_liguids flow ng through pipes with dianeter of nore than 100 nm
Such tyige bechnigalddelehdf the InvendoB8d by mean a 15nmotor or by other types of

actuat ors. The Srg%éﬁﬁh%ﬁti&ﬂe‘l’?t{el t3 aaéegf 1Bak rﬁé/&%tngorp] %&ﬁ%’fké’rﬁ&dat 0 rotate

val ves from¢c¢ to open position and any posi etween, usually
consi sthreak whichniselutorhaticallyotueied offlif the inatot provide torqae andabtdtbelt iot or nust
rotate many tines for the valve to rotate a quarter of a revolution. 20It
i s preftite/ppticallyturnadon agaw if thematerstoRS.r ot ate the nmotor. This means that
t he val ve shoul d not nove caused by the torque acting on the valve, |ike
torque set up by the fluid flowi ng through the val ve or torque caused by
t he valBezkgealrichof,theVeventiont he notor is turned off. For safety reasons it

' [ 1 t rthat, th I d ¢l if th | ectri
Shoul d di SaguRierty Yores oes a et offeiiar gk B drsies Sisha WG ERBE 1| ovi ng.
t hijgughotasy 9D dRGredeand thdréby ERAE} BbWe b breven® NBIFAY ABNIRG tt’lﬁ‘%bﬁ de

necessary iIf the notor had to produce a torque to keep the Vvalve™in
posi t i gipe. When tig valkve ds hearly ¢losedrit canyaelrapa daretienyhichdionits therflawy si zed

(o Yo okl bR TG LSk bR gty 0T AL R
stri ct lopnitR68 Shaick TOLRAYE Qalves el to control liquids flowing through pipes with
diameter of more than 100 mm. Such type of valves may be rotated by mean a

15  motor or by other types of actuators.

Electric actuators are one type of actuator used to rotate valves from closed to
open position and any position in between, usually consisting of an electric motor
combined with a gear so that the motor must rotate many times for the valve to
rotate a quarter of a revolution.

20 It is preferable that the valve is unable to rotate the motor. This means that the
valve should not move caused by the torque acting on the valve, like torque set up
by the fluid flowing through the valve or torque caused by the valve sealing, even if
the motor is turned off. For safety reasons it is usually best that the valve does not
open or close if the electric power should disappear. Moreover, it is preferable not to

25 have current flowing through the motor when it is standing still, something which
would be necessary if the motor had to produce a torque to keep the valve in
position. This may be achieved with a gear producing a considerably sized friction, or
a friction break which the motor must overcome before it starts moving. Both
solutions mean that the motor must be larger than strictly necessary because it must

30 produce enough torque to overcome the break, in addition to the torque necessary to
move the valve. It is also power inefficient and the friction will cause a lot of wear.



30 produce enough torque to overcone the break, in addition to the torque
necessary to nove the valve. It is also power inefficient and the friction
wi |l causwo0124w088ft wear. WO 2012/ 008851PCT/ NO2011/ 000204/ND2011/00020Fhe
present invention is notivated by a ppoduct nmade by R ngspann GrbH A
classic application of RINGSPANNTM irreversible locks is for the automatic

| ocki ng of adjusting nmechanisns. For such use the |ock is seldomrotated
nore than aThepresenilinkention ismptivatedsby adreduel mada by Ringspanm&mbiieAt or que

nave bEERER s in hERINGSFARM FRevelilblelbERElsToblifs atolitatid Iobkhg of YPe
val ve agjugihg medhanisnmd & orwilehusefthedyek istseddomaatatdd nseredhan atfendr ed.  Such
irreversible |l ocks will, however, create a | ot of unnecess&qﬁ{jrthct i on,

i ncr eaBRvelItians anskitis Rigferaple Biat aconsideraklstoratesnughbe ape Bat and
wear Whledufiaf aAHRSVEIsHL Wik JrihRfe nbbe @gepﬁaet%nng@gg_Js%ab%twssH% sm

preterabl’y preventing the valve fromrota hi's means t hat
t he vaggar amdtielmoter iha batterflpyalvetantaater phede: thezinbmbieh ef relohdionswian as a

torque set u the fluid flowi.ng thr th I t db
B PR S g S ey el baglue, caused by,
| S usughhycdsafy RicheRdinkRiasth LT BY RV ENthe HEtiABr ARtYPANE cfdaliiy

If the

becom ng open or cl osed, el ectric power should di sappear. Al so
it is heatand Wear whichs¢amcase problems. i s no current flow ng through the

wh it t andi il | t hi ' | d.. ] ld h
belh necossHPyoFrMEfE A e el i aBRDe Bre B, PraveuBp 66 ab& AR, [ "
posi ti miatirh%tﬂe%m@k&@misrmedné tHathRe vBRedsHmRId nbPB& mdaBa3oiguecvent i ng t he
val ve from20nmoving unless it is subjected to torque fromthe notor. For

pr act i peadusediystbe valies sush asta squesetup by the flaistiflewingihvahHeeaivg i s
mchan? bRl gA0Aa by B UalvaaoBal R S RaTEine mBEY BRFPREGE: or. ' Tust &l 2o
be very rel Fabssfety reasons it is usually also a need for a mechanism preventing the
15 valve from becoming open or closed, if the electric power should disappear.
Also it is a need for a system where there is no current flowing through the
motor when it is standing still, something which would otherwise would have been
necessary if the motor had to produce torque to keep the valve in position.
It is also a need for having a self lock mechanism preventing the valve from
20  moving unless it is subjected to torque from the motor. For practical purposes this is
a break which is turned off when the motor is turned on.
A further need is to have a self lock mechanism which is purely mechanical

and that is activated and deactivated by the motor. It must also be very reliable.

25  Summary of the Invention
An object of the present invention is to provide an improved self lock
mechanism preventing the valve from moving unless it is subjected to a torque
produced by the motor. For practical purposes the invention relates to a break which
is turned off when the motor is turned on.
30 Another object of the present invention is to provide an improved self lock
mechanism which is purely mechanical and that it is activated and deactivated by the

motor.



25 Summary of the Invention An object of the present invention is to

provi de an inproved self | ock mechani sm preventing the valve from novi ng
unl ess i tWD0B219B%S¢t ed to a torque produced by the not oPCTRE20pVE6204Cal

pur poses the invention relates to a bBeak which is turned off when the
notor is turned on. 30Another object of the present invention is to provide

an i nproved_self | ock nmechani smwhich is purely nmechanical and that it is
activated aNetasalber OQIG@HOBV'Q presapt igventiqpistoprovidgsn improned self leglo204 3

Yet anm%(ﬁ n%m ﬁﬁattatlé)(/emhgﬁl‘ésem invention is to provide an inproved self

| ock nechani’sm Irs’very reliable. A still further object of the

present i nvArgtilldorther cblgectr@fvthd@resentrrmmm is @b providé anaciprovexhsedtdckng
li ke a break WhICh S utomatk a}%%/ t ur ned of i f taeo(gﬁ)tor 5provi des
tor que apismywerking 4 RrigaKw !ﬁwﬁ‘t'tpmaﬁtlcﬁ ly th'Re thegy®olPTi f t he ot or
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prevents the valve from e notor .e. being
abl e t etopist hst and t orque i nposed by the valve or its sealing contact, on

t he not or eve 10, whe t.0 ower .su s cut off her Obj ect of
the I nvent | SRt RAOET aPisst ALME iBupRidtE 55 FEB Kk A MreVed seRite vl ve from
becom Pribc?laﬁ&n?(/vh%rpér%@entsf theRRINA B6RT fotatit) e rﬁBR# e Bt BBRY to A
further object of the invention is to provide self |ock nmechani sm and

syst errwthete@dttnw impasedrinctihef walve or ite gealing contact, iondbgimetios exenor when it

's 10 tagy thgnotor power supply is cut off.

Another object of the invention is to provide a self lock mechanism preventing
the valve from becoming open or closed, if the electric power should disappear.

A further object of the invention is to provide self lock mechanism and system
where there is no need for current to flow through the motor when it is standing still,

15  and still maintaining the valve in the required position.

The above objects are achieved by a self lock mechanism as further defined
by the independent claims, while options, embodiments and alternatives of the self
lock mechanism are defined by the dependent claims.

According to one embodiment of the present invention, a self lock mechanism

20 for rotating actuators is provided, allowing rotation from one side while denying
rotation from the other side, the mechanism comprising of one or more sets of rollers
preferably separated by a spring and arranged between a housing and a valve
connection part with a shape which will press one of the rollers in each set against
the wall of the housing and causing a locking effect if the mechanism is attempted to

25  be twisted from the valve side, and a motor connection part shaped so that it will
press the rollers out of locking position and release the locking effect before the
motor connection part makes contact with the valve connection part and start
transferring torque. According to the invention, a spring between the rollers may be
provided, having a stiffness and a length so as to provides a force which is sufficient

30 for keeping the rollers in position but not sufficient to cause considerable friction
between the rollers and a housing, thereby allowing the motor to rotate the gear



15and still maintaining the valve in the required position. The above
obj ects are achieved by a self |ock nmechanismas further defined by the

i ndependewD 2012zi08851 whi |l e options, enbodi ments and al t erogaiNozesy/@b20the sel f
| ock mechani sm are defined by the depgndent clains. According to one

enbodi nent of the present invention, a self |ock mechanism 20 for rotating
actuators is provided, allowing rotation fromone side while denying

r ot at i tsaugh the sélélockmeechanism witteratatively sevalldorgue andhgower lossesin the e set s
of roll elhsp P(ref rabI% separated by a spring and arranged between a housi ng
and a Y& PEXBRABRYBn part with a shape which will press one of the

rol lers in RagdrdfiRf tordtitRét efnbediiént oFfthé ifventivhl the SdlfloeR wsedManmsrhocki ng
effect if the nechanismis attenpted to 25be twisted fromthe val ve side,

and a festretatiogthe ectuatorsds previdedrliowing setatien fjom opeside white denyi®gs out of

part BB bhATE Hinbh s BR RrnGeh s o mBho Rk LR b e iRt T o T ng
t or quebethasnr 8lhogsing dnea valvensonaRction partivith ashapewlibie wilbplesssormeyf be

provi ded, having a stiffness and a |l ength so as tqQ provides a force which
i s suf theciodars insash setagaingt thwad of dhe hpusipasFausing Iakingof theur i cient to

cause | I L : r i eby
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It r oughpahshﬁpéd st)]ghilit itrEMhpneiﬁs thevrolters eluabf Iaekmgjspnéiﬂiort and agaﬁrsﬂ%m\é\er f
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housi ngalwadoanectiorepan instead ohaspringwi t h a shape which will press one of

e I R R L
connechieRB tRarbliervupef |o%<ki%96siﬁén,%hy aRjoesiest Se Félldrigairdt tholving cki ng

position and agai nst the 10val ve connection part, transferring torque
t htugtiansfering losque fyoughlitheymeshanissn and thereby render the torque transfer

pins superfluous.

According to a further embodiment of the invention, the wings may be given a
kind of triangular shape where the sides in the “triangle” is not necessarily straight
lines and where one of the tips in the triangle is fastened to the valve connection

20 part while one side follows the inside of the housing, preventing the roller from
getting in contact with the wall of the housing when the release pin is pressing the
roller against the wing.

The mechanism may be provided with two or more sets of rollers, release pins
and lock surfaces on the valve connection part, wherein the sets are arranged in

25  such relation to each other that forces from locking effect balance each other and
thereby reduce wear on the bearings and make the mechanism easier to rotate from

the motor side.

Short Description of the Drawings
30 One embodiment of the invention shall be described below, referring to the

accompanying drawings, where:



enbodi ment, the rollers are separated and kept in place by at |east one

wi ng on the valve connection part instead of a spring. According to a
further ewbadinesdss a pin on the notor connection part, pemiNgRopresm4t he
roller out of |ocking position, may akso press the roller against the w ng,
15 transferring torque through the nechani smand thereby render the torque
transfer pins superfl uous. According to a further enbodi nent of the

i nvention, Figaredlagndily sbewgheeyariauapadsgernningathgmnabocﬁmgptsowh@r%elﬁ he

id in.the "tr.i L e". | ' rai | i . f
heti R MeeHNRy Srgh it Fn SRbicAERSIETovbis HaRlE ThshioBta SHEMRET T Whi 6
one si ¢ilé Hig@wes1B Sikowd aivégticHl seBRomssen Bbngthevimesi g ih Fgureldaer from
getting in contact with the wall of the housing when the release pinis

pressiig 1 hd 101122 Sagus SSReTRECH R oPYEw LRA AIThREETs MWD e i {1
t wo, or f%g%jgtﬁﬁ%;ag{dnﬁ@ﬁre bESRBRE ao{léﬁicgf]&adtllgﬁktaégtsﬂgghﬁtﬁr@:ﬁrggo&i%n‘fa' ve

connec € Sets are arrange I on to each

ot her shewnfivFigses narardotikiman abéembldibdtate; seeaddlony trey limexl2-2har eby reduce
wear on the bearings and make the mechanismeasier to rotate fromthe notor
si de. EIg8e 28escription of the Drawi ngs 300ne embodi ment of the invention
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f or m ngnechanismsbownrin Figureddasaid 1b,sdemfearndelew witkew motarioruel arkd
Vi ew, er lgure la.shows a side view, while Figure | b shows a vertical
seﬁq i OW%QBE&R&%WW%S&S @pke‘i?'n Fi gure 2a;

Figure 4 shows schematically a horizontal cross section through the self lock

mechanism shown in Figures 1a and 1b, the mechanism being seen from below,
with the motor providing torque and with the self lock mechanism rotating;
Figure 5a shows schematically a horizontal cross section through another
15 embodiment of a self lock mechanism, seen from below and along the lines C-C in
Figure 5b, where the motor is providing torque and where the self lock mechanism is
rotating;
Figure 5b shows a side view of the embodiment shown in Figure 5a, indicating
with dotted lines the various parts of the shown embodiment of the self lock
20 mechanism;
Figure 6 shows schematically a variant of the embodiment of the self lock
mechanism shown in Figures 1-4;
Figure 7 shows schematically a cross section through a further variant of a
self lock mechanism according to the present invention, using flexible rubber
25  cylinders as spring for the rollers; and
Figure 8, shows schematically in an enlarge scale a portion of a part of the
valve connection, a roller and the inner surface of the housing, indicating the position
of the roller during a locking phase and a phase where the valve connection, and
hence the valve, is allowed to rotate.
30



Figure 2a shows schematically a top view of the enbodi nent shown in
S5Figures la and I b, and Figure 2b shows a vertical section through the
enbodi mrenvobvosssm Fi gures la and Ib in an assenbl ed stretsvoe@noakong t he
lines 2-2 in Figure 2a; Fi gurg 3 shows schematically a horizontal
cross section through the self |ock nechanismshown in Figures la and 1 b,
seen frombelow, with no notor torque and 10 the self | ock nechani sm bei ng
| ockedpPetailed Deseniptiontoftheyrawingsmat i cal |y a horizontal cross section

t hrough the,sgl f_ | ock chani.sm sh .in Figures 1 and b, the pechanism
bel g seen: 1T 61 BUPEIS. e RAGHE SraBRrasi i ver e Vih e dleshrbad Wei 1

| ock  magEl detailsO Uding e Jaintk! FéferdhceBbERTBFRIdrtighl o dniaF paRet al cross
section through another 15 enbodi nent of a self |ock nmechanism seen from

bel ow hraugheuidheisescripéen.Cc-C in Figure 5b, where the notor is providing

2 de vi el BFePvr Byl eR EPoRETABH AR hE Aot Prknton oM ot red
l'i nes ybreratd awIff6ERk methahizen $00VCorigarsd tebé pokitiohed Hetweénak 20
mechani sm Figure 6 shows schematically a variant of the enbodi nent

of t heaskiating seranfelipd Shewn R asforieyample an glectric motpr, anda meansie
schemapLcal | fed éﬁ&oﬁfwﬁﬁcgb&pag Y | V%H@t BELitiSREY frf& Q&[ﬁliﬂe%ﬁ]\ refrP5K
Ing to n exi

mechani sm accor he present 1 nv I'Oh; "usI ng e rubber
25cyl i fidiermansflover Furthdrpthet teguired| geras to bedarranged betyeea the ashamting
e scale a portion of a part of the valve

igﬂ%egﬁ}ﬁ%%!sl%{@@\eﬁgﬁgﬁ%gé R&C Yated 'S5 PESNAWRE the housing, indicating the
ks, AL bk bl A0t 18 8RSk el v
2012/ 06RABESTO MO SelD GrROnechdEsmi 1 Hc@apdiseépainmusofy 10 containing she
various elements of the self lock mechanism 100. The housing 101 is fastened with
bolts through bolt holes 103 to a frame (not shown) of an actuator (not shown) in

15 order to prevent it from moving or rotating. The bolt holes 103 are arranged in a
flange 104 forming an integrated part of the housing 101.

The self lock mechanism 100 also comprises a motor shaft connector 105
having a centrally arranged hole 106, configured to receive the motor shaft 107. Both
the centrally arranged hole 106 and the corresponding part of the motor shaft 107

20 are shaped so as to secure proper rotation of the motor shaft connector 105, without
the risk of slipping or failing. Such shaping is well known to the person skilled in the
art and will not be described in further detail. The motor shaft connector 105 is on the
side facing downwards on the Figure provided with a number of downwards
projecting release pins 108, rigidly fixed to the motor shaft connector 105. Further,

25 the motor shaft connector 105 is also provided with a number of holes 109, each
being configured to receive a corresponding torque transfer pin 110. The torque
transfer pins 110 are rigidly attached to the valve connector 102. The dimensions
and the shape of the valve connector 102 are configured so as to fit into the central
space of the housing 101, enabling the valve connector 102 to rotate with respect to

30 the inner wall surface of the housing 101. The valve connector 102 and the
corresponding end flange 104 are provided with a centrally arranged, aligned hole

111, configured to receive the end of the shaft 112 connecting the valve gear (not



In the follow ng, the various enbodi nents of the invention will be
described in further details, using the sane reference nunbers for

i dent i calwonrogiowdsar parts throughout the description. Ppismaxveweooios shoul d
be appreciated that the present invenfgion relates in general to a self |ock
mechani sm 100, configured to be positioned between an actuating neans (not

shown), such as for exanple an electric notor, and a neans to be actuated
(not shbowh) asd the walve conneetidn §02.aBeth, the ehiafts d0Fcanch142 prefixedhto theerei n a

ot uat MRe b ariheaty 108 3R B VehBlanarutT 182 1 arBet s urRG Tt
Accor dirgilifed toPfueetransfenBatwedirtive vatioosPares. Sughatpindis vaglPkdwe féref erring

to Figures 2 to 4, the self |ock mechanism 100 conprises a housing 101

cont ai thengerspe skilleddn dhe petranst willgvottieedesaribedde kunthentatalb hurth®r. The housi ng

101 is e |t : - ~shown) of
an St BRI Neisuit ShoE B8 Fiaibefy o the st ldsRThetiiaRlr Ty
The boHD0l®pesiddiBwith ewapairsasfdollers a 113 anpan litérhediately aranget epriaged part
of the housing 101. The self | ock mechani sm 100 al so conprises a

nmot or dA4ft connector 105 havi ng a centrally arranged hole 106, configured
to receive : t r ; 06 and
the corres pxg‘ﬁfjgg}e%g'rn éfhg%ﬁ g%@Eﬁgf{ﬁ%ﬁg%ﬁf?liﬁ%rﬁié%é%pgfesfﬁgﬁ%l@?fi@&t 0 secure
pr oper valoeaeiapconhettbe shaft dn2shafranged e begladdibat thiet battam ohthe berlingf
slipping or failing. Su shaping s wel | oywn .fto the pers Killed in
hld o BP i alre PORGEctal 0R-iguted fo techerdRe Hiktion witk rhect B Héhar |
ConneChegsi§§5d1SdL§mgtﬂa%atﬁirﬂ@rthaq)am gsnraegsdgoen the Figure provided with a

nunber o wnwar ds “proj ecting release pins 108, rigidly fixed to the notor
shaft conneEigure 1@mnd-ib shews ths vatieusipads feiing the embodimensf the fwllfso
receive a

i ded, wi : f holes 109 h bei f i d
Port oo PEHAMHEN AT DU, SEREAL AR SHIOPRS Ve WBFe G B ARrEve £ Sl Hgvs, o
ri gi dl whitt tFaglred B shdwie a@irtical 6eBiEs 58én afdhg thedindsepsh Sifurad. Figurehape

of the val ve connector 102 are configured so as to fit_into the central
sphte 38 showstashemajically a tepaigw afthenembadimeentcyhendt iorFigores: ta apd dbe with

conneceap FigeAHEsholS b y¥ftie SHEITE Fullo} e AREBEIReta b RAR' W7 1 &
cent r ahbgerfbledndate, sebh anaty thel imet122 ik Figurg@=ed to receive the end of the
shaft 112 connecting the valve ﬂear (not WD 2012/ 008851PCT/ NO2011/ 000204 7

shown) and Figare 8 showsosrhamatinally ehorzantalaress regtion thoqugintherself ek £ i xed
tot h?n@%%ﬁis?#%b sﬁgwtﬁgrﬁg-ﬁ%ur%gq nag@%ﬁ,'&%e\ﬁafwrﬁ S0 G AB mBtr tdrgemnner

securing the requrre transter 'between the various parts. 'Such
shzei ngnd thewelf IdokanechanisimhtOPeeingriosked, wddlei Figuteed showarstheildtically abe

't nenpgRMaLLToss seation fough fhe eklaskengdhanr o whereHRIBECOREAM o
pai rs qpoioLb&h fromtBe®Rd with thBtREIR Pr&ViGihy tfdurNefswitRthe Self 1dek
mechanism 100 rotating.
The solution according to this embodiment will function as follows, indicating
25 the following principles, referring in particular to figures 3 and 4:

Figure 3 show the mechanism lock when rotated from the valve side. Note
how halves of the rollers 113 interfere with valve connection 102 which is connected
to the gear shaft 112, to indicate large normal force which create friction and cause
the mechanism to lock. Here the arrow indicating the direction of rotation, i.e.

30 rotation in clockwise direction, starts in the part connected to the shaft 107 which
provides the torque, i.e. in this case being the shaft from the gear/motor. The torque

transfer pins are part of valve connection 102.



A slide bearing disk 115 having a centrally arranged hole for receipt of
the val ve gear connector shaft 112 is arranged to be placed at the bottom
of the bowongi2ldsedsit he val ve connector 102, configured roTmaxuceodive
friction with respect to the housing 801 during rotation of the valve
connector 102. Figure la and | b shows the various parts formng the
enbodi nent of the self |ock nechani sm 100, seen in an expl oded view, where
Fi gure | a sHoatvescannbetioned?2 iwhioilaéed:bgMQvalbelge@l\@seindrieate'dcialFigleI’@t3,on seen

alongthelin 2-2 in Fi FLgure 15 2a ticall to
U1 ow of St e VB R0 Trsion i SR ated T Baf oy AR Eerh TRITR eSS s %
verticgle fiﬁ‘ﬁ%l@?sth%gﬂhéthﬁeﬁm&%'umeé &W\Wall%f%ﬁ‘e peasiAg!1@d . That e, seen
along the lines 2-2 in Figure 2a. Figure 3 shows sc ematlcally

hor i zoﬁstﬁlb“%h@sﬁ’loilébthecbﬁeelhlf@ﬂﬁjﬁ Tf1Bethseinner wel suEfara of Heusiog Khoand i n

rechant Ve 2oBnBeFE TPk ThEficRllee Mhe ol Bl B SRt PieBRof SR 1 onc al
cr oss ftatddoin theloppesité dRestidri theawlo oteh adliessm 180i. avtheeoldre 1MSokhichsm 100
is seen frombelow, with the notor providing torque and with the self |ock

mechanWVere e dugngretagion in the first diregtion, %¥ll gavse tbﬁl@@kmgrfg the semes
nbodi | .
embodi gL eMakle rx{ol cu+d 889 g it 8%61%? éﬁ]@bﬁ%&é&&&?ﬁ& iR gB%%ttBh e}ﬂC' pl es,

referring 1'n pa

rrechanoaemé natked)eon m\mle@lcbnnmttdmemmhneeessemml fsknttbelserdsmd ves of the
rollers 113 jnterfere with val ve connection 102 which is connected to the
gel} s aniem tq INCHAN PEPREMYar ge normal force which create friction and

cause the ”‘?ﬁ@ﬁ‘%%&“l 19 shoGiK: be"?é l%l?é%% h&Ve ariapatreRiveis te Lr%‘f&é on of

rotation, i rotation In direction, starts In the part
connectiatheter ofhthestiasing 107 sahuuhg mai\theleelletrhé 18ds @msed ito frictiohals case

bei ng the sha fromthe ear/ or s are part of
val ve EOMAE Yv'tﬁﬁhgwer Wﬁ?ﬁfﬁ Hﬂ-ggh‘? h@é%’f.g_/ bd 6%” gqepv"’“ If valve
connecthieckidh 102 Avited, Wsﬁé@s\déhi@f @eEiguasgi ndicated in Figure 3, i.e.
t he val ve connection 102 is rotated in anticlockw se direction, it wll

prEss tvvp off théywalvegonnectien 402 i3 Figyie isis twisted imelockwiseatitectipnt the wal | of
e " b et SRS AR 108 She BRRE R B e Bl S0
| ocki nﬂ 8ihkefe idvidetwalbsifadd bttheditlsidg1 6 andlfhce ot alopdthervalvee opposite
dlrectlon the two other rollers 113, i.e. the rollers 113 which
connection at contact point 122 they will cause the required locking effect. The only
way the valve connection can be twisted clockwise is if the release pin 108 press the
20 roller out of locking position 122, but that require torque from the motor.
If the valve connection 102 in Figure 8 is twisted counterclockwise the rollers
will move towards the position 113A, and because the roller 113 does not both press
against the inside surface of the housing 101 and face 119 on the valve connection
102 it will not cause locking. Note the gap 121, allowing the motor to rotate the valve
25 connection 102 and hence, the valve. The spring 114 (not shown in Figure 8) or the
wing 117 on the valve connection 102 (ref. the embodiment shown in Figure 5a
and7) or similar devices, prevent the roller 113 from finding another position where it
causes locking.
The face 119 can be straight, curved and possible have other shapes as long
30 as the roller 113 moves into a position where it causes locking. If the lock release
pins 108 press the rollers 113 into position 113A the torque transfer pins 110 will

start pushing at valve connection 102 and start transferring torque.



were idle during rotation in the first direction, will cause the |locking in
the same manner as expl ained above. It should be appreciated that faces 119
(four, buwoaniyvogsse i s nmarked) on the val ve connection »02/nN02e1@msmati al
for the self [ock 10nmechanismto funcgion properly. The faces 119 shoul d be
configured to have a shape relative to the inside dianmeter of the hosing
101 securing that the rollers 113 is pressed into frictional contact with

t he i nner sil]heapeing$ 114 behseén tie twe rdltens i1l g irlmpa/ihbalpsfkeep'mgvthedoﬂer@ct i on
102 is
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i nside wal |l surface of the housing 101 and face 119 on the val ve connection
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from t feRcéned Réep the rollets 118 gasitien cannast & mukhstifinebs Matehére aret Wi st ed
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on the val ve conne ion 102 odi nent shown
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curved and possi bl e ot her sha as | ong 3 113 noves
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2012/ 0g&eieitREtd h@@%é/ramawpasibﬁ vﬁﬂfdu%éuéi‘aé Pt %ﬁl%tlbhewhiéﬁ igol lers 113

in a pair helps keeping the rollers 113 in position sot hat the mechani sm
| otks easmdiaafcmtpewrpatmtaxlam There wre many \wiationsof sponastiiness anthe shaf t
112 fr To avoi d considerable friction | osses when the

rrechanﬁ%’l‘?\E h@i‘gﬁe"&égr twisted fromthe notor side, it is inportant 5that

tSL\]?f ;S(F:JIF gﬂthFﬂgMe BasrRwWaHdW the Ridtdlf €S Fotatettheadtdirihmughtht @elfesk des j ust
mechanism 100. Note how the release pins 108 press on the rollers 113 so there is
no contact between valve connection 102 and the rollers 113. In operation there is

20  contact because the springs 114 press the rollers 113 to the position where the
rollers 113 cause instant locking if the motor torque disappears, but there is no large
contact force whereby the self lock mechanism is allowed to rotate. The arrow, which
indicates direction of rotation, starts in one of the release pins 108 because it is this
motor connection 105 which gets the torque from the motor first.

25 When the mechanism is twisted from the motor side, ref. Figure 4, it is the
spring which pushes the roller which is not in contact with the release pins 108
whereby the rollers 113 stay in position. Without the spring 114 there is considerable
movement before the mechanism lock when twisted from the gear side. It would also
be possible to make the mechanism rotate from the gear side if the rotation direction

30 s shifted for a short span every time the rollers 114 lock, caused for example by

vibrations.



force to keep the rollers 113 in position, and not so nuch stiffness that
there are large normal forces, and thereby nmuch friction between rollers
113 and iwoenizmsdsace of the housing 101. This nmeans thatTiNe2ospizigs 113
are conpressed approxi mately the sanmeqgli stance as the radius of one roller
113 in a pair when nounted. A force 10 equal the weight of the entire
mechani sm (i f nmade of steel and with simlar ratio as shown on the Figures)
will cause Ashngﬂprﬁsf wolless 1ﬂaewmpd begufficientrto dreate l5@kiog butst woulsd set

nconpr e Ienth of 114, Thi ' | dd
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friction, I's 15essential " for the first patent claim There are nany
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contact bet WaR& nYstbF Sh&PNDE G ratatetD R il dotafe tHedotdrscohhdctibm 108 Haldson
there is 20contact because the springs 114 press the rollers 113 to the
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whi ch 9%@%@? Porﬁeﬂ@b# élvé“&bﬁﬁebt?or{"%z bﬂd%‘éé‘%gm ﬁﬁtar@oﬁr@cﬁaﬁ%sl ns 108

wher eb ers stay 1n position. spring 114 there is
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the 5 nechani sm the notor shaft 107 is rotated, it will rotate

the notor cbigwseS and 4cuzrdlca#@| large1iative mevemenb hawaarthermsts bubinstheot or

val ve. BHRLESR heqei R R ERINEIARFoRERCaar Rof oafifl wriiBle 10

supg i cmtthéh@ked@ygase pi ns 108 of notor connection 105 can press 10 the

rollers 113 which otherw se woul d cause | acki ng out of i)OSIt on before
tor que t r anEigiire Harand 2b shpwa Q@r@éﬂ\ﬁ%éﬂfmklfﬁﬁc%wsﬁb without & not or
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gear an
Figure 6a shows schematically a horizontal cross section through another

embodiment of a self lock mechanism 100, seen from below and along the lines C-C
25 in Figure 5b, the Figure showing a stage where the motor is providing torque and
where the self lock mechanism 100 is rotating in clockwise direction; and Figure 5b
shows a side view of the embodiment shown in Figure 5a, indicating with dotted lines
the various parts of the shown embodiment of the self lock mechanism 100.
For the alternative self lock mechanism 100 the springs is replaced with a
30 wing 117confugured to separate the rollers113 in the same way as the springs 114
according to Figures 1-4, but also to transfer torque. The wings 117 can form

intergraded parts of valve connection 102 as shown in the Figure. In Figure 5a the



In Figure 4 the contact point 116 (indicated by a thicker marking line to
the reference nunber 116) between the hole 109 in notor connection 105 and
t he 15t orwoeotymsssier pin 110 of val ve connection 102. Phirsvozony@eio4poi nt
116 is not in the plane of the cross $ection. It is the walls of the hole
109 in the notor connection 105 which noves the torque transfer pin 110 of
t he val ve connection 102. Figure 3 and 4 indicate large relative
nmovenemings1 heare givengashape whichi engures datweher thekrefeaseapins t08qoesson

| ati f otafjon i i sible 20 with.th ked :
R T
SPri nggelefsd pHisRIBMcHA tBETESES tHe idNerSATBinRards infdifsctidh teRBRdd thel éétiteAnd
function Figure 6a shows schematically a horizontal cross section through
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shown in Figure 5a, indicating with dotted |lines the various parts of the

shown afgedereenarepressing ther rallges 1 hd agaimst thelbousing 104 alk Hasiceathere sel f
| ock meghaR Rld fdfiol | | ' f d
sopar ot PRttty P ribfa W PRl b BYc85E kR el o iioh 1808, 05 75 *°

e springs according to
Fi gur esothtetl fromtthe vaive sidé s thessmall frivtign dbetwben thengsllets 718 dottbar and the

intergraded parts of valve conpectign 102 as shown in the Fjgure. In_Figure
5alQ heNS|gs 9 %%@é@@iﬁ@ﬁﬂ&%ﬂﬂﬂ%ﬁ ientite spcHER thet palyes jStb%ﬁo@@t?éﬁe

whi ch : A I@cﬁrs‘a ' 108 press on the rollers 113, the
roller s?l% t\%lsﬁ Pgﬁg?ﬁ\@g&l@llhgéﬁtééct tgﬁ&t&he housi ng 101, i.e. the rel ease
pi ns 108 t efftetanvantzge oftthe aiterrativels|f ook miechianistin 1186tis tsstfdekond sThehe
center of the housinglO0l. This js preferabl e heca the rallers 101 then
o not dRackatiaeR s it sarnieta ekiaRasy 80 Ba aectived Rinculaveds sthicikslisi ng
10lor td@iprstigese pin 108, but not strictly necessary because the rollers

3 inthis situation will be in a space where no large forces are pressing
t h&S r ol | er sTheéZhapeiafdhe wirgshdlid cag becaptimized sedhatthetmliers 113 provide

quick locking. To archive this the tolerances must be correct and the wings 117 must
have a shape which prevent the rollers 113 from getting stuck. As shown in Figure
5a, each wing 117 is provided with a surface 119 forcing the rollers 113 into
frictional, and hence locking contact with the inner surface of the housing 101. In

20 addition each wing 117 is provided with a tip 123 at each extreme end of the wings
117, the tips 123 securing that the rollers 113 are prevented from being in contact
with the inner surface of the housing 101when the motor is rotating the valve
connection 102, thus elimination, or at least substantially reducing. the friction
between the rollers 113 and said inner surface of the housing 101. In between the

25 surface 119 and the tip 123, each side of the wings is provided with an indent, the
shape of which more or less corresponds to the shape of the rollers 113. During the
initial contact between the rollers 113 and each corresponding tip when rotating in a
clockwise direction, the rollers 113 will be forced slightly away from the inner surface
of the housing 101.

30 According to this embodiment, the torque transfer pins 110 of the valve
connector 102 and the corresponding holes 109 in the motor shaft connector 105 is

removed, as such part does not have any function.



Wi ll therefore be only a little friction in any case. \Wen val ve connection
102 is rotated fromthe valve side, the small friction between the rollers
113 bot t owoantk/doBss110i nsi de surface of housing 101 wil | poenebfi@omat to
secure that halves of the rollers 113jg2rove to a position providing the

| ocki ng effect. The advantage of the alternative self |ock nechanism
100 is less friction. The di sadvantage is that conplete | ocking my not be
ar chi ved i f Figuee Baghpavs schamgtioally @ vasiant lof the embodsmeat @th@elfgodhe W ngs
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5a, each w ng 7 is provided w surface 119 forcing the rollers 113
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housi ng 101when the notor is rotating the valve connection 102, thus
el i ni nagaipat thervalye ranrectar; ha2 andiran Vﬁhédgfgqﬁgtra@ﬁér P'rn§c1t1i00?f‘d)ﬂ’ﬁ/veen t he
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According to this enbodi nent the torque transfer pins 110 (not shown in

Fi Hur ere¥pssiotstptipsovided imtheedeepest endrof said alets intdeciveepnrstory 0dfars 109
ookl 2% R IBEAED AERIRR D HREH0R EPeb AL ToR T Bl 2,
by the valve/gear, contact points 119 between each roller 113 and a corresponding
part of the slot for each roller are established, pressing the rollers into locking contact
with the inner surface of the housing 101. Such locking contact points will be at a
20 part of the recess for the rollers 113, near the axis of rotation of the valve connector
102. If the unit is rotated from the motor side, the valve connector 102 will be rotated
in a clockwise direction, establishing contacts points 120 close to the inner wall of
the housing 101, forcing the rollers 113 slightly inwards towards the axis of rotation,
away from the locking contact with the inner surface of the housing 101.
25 It should be appreciated the surfaces 119 are shaped, configured and
functioning in the same way as described above both for the embodiment shown in
Figure 5a and Figure 7. Also the wings 117 of the embodiment shown in Figure 7 are
provided with tips 123 as described above.
According to the invention, friction is drastically reduced by making the
30 mechanism symmetric and by adjusting the spring stiffness to a minimum.

Alternatively the spring can be omitted. This makes the mechanism more suited to



pair of release pins 108 which does not press against the rollers 113 w |
press agai nst the valve connector 102 and render the torque transfer pins
110 and twe 2or0@s85109 in the notor shaft connector 105 sgpavc2bugues204The
holes 109 is still present in the Figyge, but has no function. The pins 110
are renmoved. According to 10 this enbodinment the rollers 113 and the val ve
connector 102 are resized and only two rel ease pins 108 are used. The

spri ngbewsed in@antapplication whene cohsidarahbie power és to- ke trapsienwdrtbroughetheby
flexible rubber cylinders 118 securing a quicker and nore reliable self

| ocki ng&PBM by providing a force which presses the rol lers 113 out of
their slot SAstind’@bté@l |ﬁQﬁé‘F¢§Lﬂés 1pe. roT&% T@b@l@a@é'ﬁuﬁ@%& ahd&hétsrqnesi ti oned
in a 15recess or slot provid in the deepest end said slots in the

val ve Hansietpirs 10Qandthe n@rre@pcmdleg openings i thQ%quﬁQ'ChWﬂIIS:h@‘t&(W se, i.e.

t he. val y, ] I8 T . | ve/ gear, contact points 119
bet%eﬁylgﬁﬁgpgﬁpg%wﬁ§ gﬁﬁ“@@%&%e%%%hﬁ?h%% art of the slot for each
roller are gshelld béedtedothas tHemotdreshafl 1@7 and the vhvekjeag shafttiawiv t h t he
i nner surface of the housing 101. Such | ocking contact points will be at a

20par t ugwa ke pagtaf dhe mot@'h@nd the walye gfar gichare pRly shewndierede delon of t he
val ve r{éﬁ% 1 . t he val ve
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cont actesnmtuvely naor comsectiom 10&and valvevedrneation HO2hwill hiang td®E, forcing the
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sanme way as scri be ove or the e I ment shown 1 n Figure 5a and
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transfer pins 110 and the correspondi ng openings or holes for said units
have a 5cylindrical shape with a circular cross sectional area.



It should be noted that the notor shaft 107 and the val ve gear shaft 112
wll usually be part of the notor and the valve gear, and are only shown
here to hwbpoexgpbmiin functionality of the self |ock nmeclreminomilid@do2okiol es
106 and 111 in respectively notor comgection 105 and val ve connection 102
wi |l have to be 10manufactured after the shaft specifications.

Further, the notor and the valve are not shown. It should be appreciated
that the assenbl ed systemvvi Il be pEdpitnged bearings (not shown, of a
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rollers 8113) possi blégéseparat ed by a spring . neans (114, 118) and. 5
arrang@f 6@9%&9'@916 mgchepism mﬁ%mmwl%tsﬁrfm ’tmvyarets'ctqegsiamth a

h I th
ousi ni g dordiregPhaRR (88) Eopfialfelsa faf i PlesetnE R0l ST IR  Li'st e
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that the spring between therollers’(113) has stiffness and a
| engt hstiffness and prlengtes as fooprowideisi acfores whidh isciuticientdior keeplngghe he

et weerpls 11 o BoSion gt silsieptia pSus tod S SRS 1ietdn tetBshr (o o O
r ot at erd|lees PERY) dridonElsidg (10", 8R4 théreb¥ allBwRRicion tollBfate \thé geéetrah Nely

smal | torque and power losses in the self |ock nechani smié Sel f

| otk nthehself ook medharism (1 60kwith gelativelusorall toxgueand gowesr :a3ses iR tlaen one

si de romthe ot her side, conprising sets of rollers
(113) Wg% E’r%zﬁg#rhmgﬂ ‘a housing (101) and a val ve connection part (102)
wi th a shape which wi II press one of the rollers (113) in each set agai nst
t he housi ng (10 ) wa and cause locking if the mechanism.is attenpted

t wi st ed) fr onelf H@h@mhaglﬁﬂbﬁm feor retating actuators allowing rotation from one
side while deny rotation from the other side, comprising sets of rollers (113) arranged

20 between a housing (101) and a valve connection part (102) with a shape which will
press one of the rollers (113) in each set against the housing (101) wall and cause
locking if the mechanism is attempted twisted from the valve side and a motor
connection part (105) shaped so that it will press the rollers (113) out of locking
position and against the valve connection part (102) and transferring torque through

25 theroller,
characterized in thatthe rollers (113) are separated and kept in place by

a wing (117) on the valve connection part (102) instead of a spring.

3) Self lock mechanism (10) for rotating actuators according to clam 2, wherein a
30 pin (108) on the motor connection part (105) which press the roller (113) out of
locking position also press the roller (103) against the wing (117), and in this way



connection part (105) shaped so that it will press the rollers (113) out of
| ocki ng position and agai nst the val ve connection part (102) and

t ransf er rwogotaaegse t hr ough 25the roll er, characteri zedpcmnNdratiy/dobm4r ol | ers
(113) are separated and kept in placeipy a wing (117) on the valve
connection part (102) instead of a spring. 3) Self |ock nmechanism (10) for
rotating actuators according to clam 2, wherein a 30pin (108) on the notor
connec traosfesdenquetbsyughttheimechanismrand thiereby (ent®y theitorgéie trangfarpin®si ti on
al so pr, the roller (103) against the wing (117), and in this way WO
2012/ Oégﬁglﬁs@?ﬁmll/ 000204 15 transfer torque through the nmechani sm and

t hereby render the torque transfer pins (110) superfluous. 4Self | ock
mechani sm (100) for rotating actuators according to clam 2, wherein 5the

wi ng (#17) iSelylogkmechanismdi 00) foarnefiating astuaiers@raosdingdo slane 2, whereia

che o P 8% BERIR b R SRRSO PRSI RO eOhiadRe 8" e
f ol I owmot hecegsairitestrdightithesoarrd Wheftel B¢ of whe tips T Wearibngleds fadteaed (A 13)
fromgetting in contact with the housing (101) wall when the rel ease pin

(108) m%g@%e genpectial part {192 while ene side fallows theiingide of thg heusingddR1),
mechani,s; i : i : ere

t here g\rﬁ@a 'f é%Q’oP { ﬂn.l{)er'rg(ﬂég{fsf%ff t%(rﬁt(')p?{et?‘r '? %%g‘)%&rwg ettg%el%pllfy'r&gl %%"3)“?"5% | ock
sur f acehenlthe)relzase ipin (E08) pressithectdllen (Pid)tagalrts? the wireg €117)t he sets are
arranged so relative to each other so forces from | ocking bal ance each
ot H&r "and t hereby reduce 15 wear on the bearings and nmake the

mechaniss M 18Q) |68 echbRishPIRIE o rofatiniFadhfrs Bic86rding to clam 1 and 2
where there are two or more sets of rollers (113), release pins (108) and lock
surfaces (119) on the valve connection part (102), wherein the sets are arranged so
relative to each other so forces from locking balance each other and thereby reduce

15  wear on the bearings and make the mechanism(100) easier to rotate from the motor
side.



