WO 2011/ 133044PCT/ NO2011/ 000130 1 DEVI CE FOR DAMPI NG OF PENDULAR MOVEMENTS
AND METHOD OF USI NG SAME The invention relates to a danpi ng nechanismfor a
body whi cNOi2811gB88044nt 0 pendul ar nmovenents around one axPST/NAOE/@Ar3i cu- 5
larly, the invention relates to a danmpi ng nechani sm usi ng one or nore
magnets to create eddy currents in an electrically conductive anchor plate.
A net hod of danpi ng pendul ar novenents and the use of such a danper are
described as well, the danper being provided with an instrunent or an
instrument 10 casing. By neans of the danmper, the |ongitudinal axis of the
instrunment or instrument casing is quickly brought approximately to rest.
An eddy current arises in a body of an electrically conductive materi al
when the body is noved in a nagnetic field, or 15 when the nagnetic field
varies over time. A circulating current of electrons arises then within the
body, an eddy current. According to Lenz's law, the eddy current creates an
i nduced magnetic field whose direction is the opposite of that of the
magnetic field creating the eddy current. A re- 20 sistance to notion is

t hereby created between the nmagnet and the el ectric body. The nagnitude of
the resi stance depends on the magnetic field strength, the electrical

ducti vit f the bod d h ickly th tic field ch :
Per manent PREHE SR ARG R | TERKGLEY YAV YRR Hettp; YPTRoR R HEgHo
magnet it egpgk Nt eri ngs such as alnico (alumnium WO

2011/ 133044PCT/ NO2011/ 000130 2 nickel, cobalt), samariumcobalt and

neodym um (neodym um iron, boron) and alloys such as ticonal (titanium
cobal t, nTkkeinventiomjxejates to a damping mechanism for a body which

is set into pendular movements around one axis. More particu-

5 lafly, the invention relates to a damping mechanism using one
or more magnets to create eddy currents in an electrically
conductive anchor plate. A method of damping pendular move-
ments and the use of such a damper are described as well, the
damper being provided with an instrument or an instrument

10 casing. By means of the damper, the longitudinal axis of the
instrument or instrument casing is quickly brought approxi-

mately to rest.

An eddy current arises in a body of an electrically conduc-
tive material when thé body is moved in a magnetic field, or

15  when the magnetic field varies over time. A circulating cur-
rent of electrons arises then within the body, an eddy cur-
rent. According to Lenz's law, the eddy current creates an
induced magnetic field whose direction is the opposite of
that of the magnetic field creating the eddy current. A re-

20 sistance to motion is thereby created between the magnet and
the electric body. The magnitude of the resistance depends on
the magnetic field strength, the electrical conductivity of

the body and how quickly the magnetic field changes.

Permanent magnets may be constituted by various materials

25 such as magnetite, sinterings such as alnico (aluminium,



By a multipolar magnet are neant here two or nore single nag- 5 nets which
are placed beside each other, so that every other magnet has the sane
nort h- souwb-20rt/esised magnetic field, whereas the intermedraceonynsvs have
magnetic fields of the opposite orientation. A nultipolar magnet al so
i ncl udes cast or sintered nmagnetizable material which is magnetized in a 10
manner known per se, after having been forned into one piece, and in such a

nmanner t hatckB T f e¥ci14Ior td QRS Qim SEBLItS i theodpgngh (ss@enhave
di fferent magnetic polarities. By a ferrite-containing material is meant
here a metEalPefAah HRgh akkayscHidhtas stkernal sofitanBen, FRRANE wi t hin

the 15 arj; 8lso mgﬁqﬂn)s.t eel. By a nagnetic systemis neant here that
the magnet is conbined wth a ferrite-containing material so that the

magnetic field strength in a portion is increased in relation to the field
strengt h Byf & herlmignetar madre absenoceait therd erwo ter RYre opitag e mpg-

mat eri al . instrunents is nt here asur.i ng equi pment such an
anenoret é}e?élsa G r%]taecre,@gﬁesa]n Rt g%{:}é%'g’ oq?i@'éaft e%\(ﬁ’@ﬁec%f%?? ke a
canera amnthghdt@3fls tHe AmdMHE i ESUHTRI 51 dPtyedanddeest | fii &g j nst r ument
casing. The instrunment casing 25 protects the instrunent, and the

instr unemh%%di%yl%lﬁfﬁﬂgﬂi% WGANEES RAVerdEne lorC af 1akdF Rf the

i nstrune - i 4 a"é‘f‘c%]{ ' 12519] [ he
instrune%céa%%%e?]{)l%{% at for (r?%% |na§?ru n%@ggaﬁslélgﬁﬁ%ﬁ%&egaét%%hed to
pl at f or e wfs Mrdrérds 1Byrie tnidsgblan dra theer jd latWlokah Ny gt it zehaty , a
rotatable, tilt-able and it ma

be novable.. WO . .
2011/ 13 3BIRABEH RBIPL RO ST e TSR Esd P aes BI% T hat
in their Hesiid ud ApRAcat ikt tdesr vmer pensdadtodi sestden of
measuring or direction of observation. In many cases this is achieved by
t hem bei g e inesHIst dtamraediavs e fratormadtick LPRRLLEB%{ on cannot be
used when the platformitself is either rotatable or tiltable or when it is

exposed tg, %tfé%gﬂté-%cﬁ&%nﬁmgemmf fo nﬁ%t orypid 4 headormpf a crane

boom the ‘crane boom being rai sabl e or | owerable. Another example is

pl at f or nevidrh éhigds siefqn tdmntesselswsil mp expis ezt ¢ @l wadusowmvet tHin nienet s.

| nst runent ich are used on ratatable, tiltable and novabl e pl atforns nmay
be 1 dfat Ay WIAHEFTPThE FH T orm for them to maintain thelr fixed
directions of neasuring or directions of observation. The use of

gyr o- st alByt iz ethgsd IdinBHtSen SiKniddht Heése itsha#t the magnet is com-

bined with a ferrite-containing material so that the magnetic
field strength in a portion is increased in relation to the
field strength of the magnet in the absence of the ferrite-

20 containing material.

By instruments is meant here measuring equipment such as an
anemometer, a distance meter, an angle gauge and optical
equipment like a camera and a laser. One or more instruments
may be placed in an instrument casing. The instrument casing
25 protects the instrument, and the instrument casing may be
provided with first means for attaching instruments to the
instrument casing and second means for attaching the instru-

ment casing to a platform.

The instrument casing may be attached to platforms of various
30 kinds, and the platform may be stationary, rotatable, tilt-

able and it may be movable.



15 reliable solution to keep a fixed direction of nmeasurenent or direction
of observation. Gyros have the drawback of being relatively expensive. They
al so depewd 20mn/13804@ner gy source for the operation of thecypNozoiilieeldener gy
source may be a battery or solar cell8 which nay be placed in the
instrunment 20 casing or it may be an energy source which supplies the gyro
wWith energy via a cable. An instrunent in an instrunent casing which is

hori zont atdy semeat Bl tyrhdied et t s aded BtdIoTen iyt peimetidein position by
means of a weight which will adjust the instrunent casing in 25 accordance
with the PoBRP At R HeTHATHSA refRFiaRasE e FayoBeCh TR GRT 1ng
itself. Awei gp%nt anback; of [ [ re@id ong Lime, und its
centre of rot%{%con efcgjfeégcom ng %%{rg%?.rh%‘?l}b%%sr%gatve%seg %4[: V\?ﬁ& in
practi ce,byndthayore imgg rieistedly dtieachnsd rumerie | gl @kbosed $wchi adsolt- 30

will not cone to rest _either. It s gradual ly beco usual to place a
oer 1 (SO SRt St bt BESR T IT et ey P

parti cu- té@ﬁﬁ%ﬁ&@ﬂ@&?ﬂé NE:?QJH«#:QO%SQS Aok 5 & dd APHT OPF & PAEL Y\ﬂ@ﬁcéé. is a
question of lifting jobs in areas in which the crane operator is prevented

from havify SHENAS sty RIGHE QM i k\tltl%echJ@&dﬁPﬁlga aFee IjBfPWﬁg thet| ng
operatio ! i f m 4 S tj puousl
P sat s Tl bl M4 1o LSANRROT AdotdPrbanytd 18 0us! Y

verti cal ploitaioomaloraxa svedsdhe tthaneesddie i atpdded ctaneaboamovet ati ve

to the horizontal plane is thus changed by the boom. bei ng rotated around
0o o8 e i e g e st o e TR T et NS denhe 10

| oadi ng HRAbIHIBSREASE A PTbd heo BB By | A t Hen&d aNe DROMPIVSEoPR
arranged to enable an, in the main, continuous angul ar change relative to

t he boomfox ddrn £vmaintaiygdigir (Singd ydibiepehers ¢h BeRIBIRAEYO hat it

wi Il adj yst, d tsgl s to?vacg =SNG desired area by means of gravity. \Wen the
crane 15 turns around its own vertical axis, the centrifugal force wll

make a canera hanging rotatably in the crane boom swi ng outwards fromits
equi | i briThe post tobrgyewerstabihouted hmsngleets the knewe. bhohs bas nag

changed. The mera thereby |leaves its. desired position and does not fall
back Jint (D LTI 07 Hift | HFR & ekl AP oToR | Vb TSI Phe
canera rejitd e dd diedanes s Miistoden Ladmask | dr Dhterk foF pedesi red
pendul ar novenents of the camera not to occur. There are several known ways

of danpi rkflAlcivelstiaranviite of TRER yak a9 depend | @0 [RI3 RNVFTR SBINERE ght . A

danpi ng rgghasm S I 1G1d ak e FLLELLON QL AkE S IPYS. the
drawback of a nnné{ri&yuan%%ber?ng requ%%b?%?e t%}eéfpsf cti onsT{‘B?ov%r cone. A
caner a i battrmnehcorhay delly whisthalnaymvenegldcead imetloe ahestwoongnt eave
the desired position before the frictional force, og t he brake is overcone.
Fri c-2° casing or it may be an energy source which supplies the gyro

with energy via a cable.

An instrument in an instrument casing which is horizontally
rotatably attached to a platform may be held in position by
means of a weight which will adjust the instrument casing in
25 accordance with the local gravitation. The instrument casing
may be a weight in itself. A weight has the drawback of os-
cillating for a long time around its centre of rotation be-
fore coming to rest. On board a vessel it will, in practice,
not come to rest. If the instrument is exposed to wind, it

30 will not come to rest either.

It has gradually become usual to place a camera in a crane

boom to monitor the load area from above. This is particu-



30 tion brakes have also turned out to transmt an undue anount of

vi bration fromthe crane boomto the canera. A danping nmechani sm nay be

fl ui d- baswa.20vi38044 i s conveyed t hrough narrow passagesPCONGROINEPoOBhange
their fluidities with tenpera- WD 2041/133044PCT/ NO2011/000130 5 ture, so
that by cold anmbient tenperatures the oil is too thick and by warm anbi ent
tenperatures the oil is too thin to provide danping. The material of the

danper Mm@l Gpptdiridite GBS ON M4 hpde shanweot M ifeihgmpssatime, which
alters 5 the cross-sectional area of the passage for the oil. A danping
mechani srATRAS b bEveeh e dusare rorenatels e sere ek edofeom Faaelid docunent

usS 5, 736, 7. i s¢l S i ]mgp t4 e i t smal |
vi brati on%lgrlBenéuse%l a %?I}tg%ﬁso‘ynl?: an ea(@alrio%’ln véerr-%?' gﬁg%lgﬁg% {égs%%m ally
10 desi gragedfaricrse, itthd hierey i extd ngpanicbpadbi sdiduped woam of s. ahestanchor

plate is bent, and forns a cjrcular castellation which allows an. upper set
of m@net?%fd“%?‘%%]@érr?eﬁe%fa%g]r@f%r? e PreRes tﬂ%?v@é%cgl%]acﬂl%? € so

that the dppale SRIaPfrrBmINALS FHOBS: WL FRCE {a] YT« St Ofe N@EBNELS POl €

to 15 pole, and so that the anchor plate |ies between the magnets. The
cast el | at®Bwk siraplee off tiee agicine ppen erevekeve Heo afledoropl zert abtpigre| vy

rotatabl e fnfhe Gasing: g 4o fhe, MRONe! s, b g A0 eddy; curgent bp brake
a rotating di'sc or Tmpart rotational Tesistance to a rotatTng distc i1's known
Wit hin t husiierad fon ASTiaxa Tt @s , t At @dtiie ko ctrasd  d- &8I 65Swaneds behei t ed,
whi ch di scl oses the production of a great braking force on a slow

rot ationg THAEINA FHd et BIRIMBIRIYRE SRS ATURtP cihe FLR1PS ]%‘%/P‘%i t her
side of TREGWIRE. o R &Y JRGWENM L | eachase [hdin Pabds HluOPPOShdE-

magnets may either have dif- 25 ferent polarities or sane polarities in the
pol es f aciawy dhangmaraelatie dischdheopat ehtcaioemeri IS S, O&le 909

di scl oses_a_training apparatus in which the use of. el ectromagnets, on either
Sl de of - S HRARE BA S RS g BRI bl o

resi st anawahhis alectdesmenetsrdmke, ancdhPadf Ranr gy ONehemoried Oramet her
side of the flywheel. The patent docunent, 5,656,001, too, discloses
trai nisng BHEE RREY K soTRevert ek iathhgndte FeREriERRl £9¥<eil arly on

WO 2011/%§§9ﬁ4ﬁ§9¥rglggﬁéfgxﬂéﬁbfhg rotatably in the crane boom swing

outwards from its equilibrium position even without the angle
of the crane boom being changed. The camera thereby leaves
its desired position and does not fall back until the turning

20 motion is ended.

The relative movement of the camera relative to the crane
boom must be damped in order for undesired pendular movements
of the camera not to occur. There are several known ways of
damping such oscillations of a system which is based on a

25 welight. A damping mechanism may be a friction brake. Friction
brakes have the drawback of a momentum being required before
the friction is overcome. A camera in a crane boom will, by a
small movement of the crane boom, leave the desired position
before the frictional force of the brake is overcome. Fric-

30 tion brakes have also turned out to transmit an undue amount
of vibration from the crane boom to the camera. A damping
mechanism may be fluid-based. An oil is conveyed through nar-

row passages. Oils may change their fluidities with tempera-



either side of a disc which is constituted by an electrically conductive
mat erial. Thereby an adjustable resistance is created, which can be

utilized wo201r@i3gi4ag. The patent docunents US 5,031, 900 pemaNOd811500656, 001
disclose relatively fast- s rotating discs and it is not taught that the
magnets are arranged nultipolarly or provided with a backing plate fornmed
by a ferrite-containing material, or that the nmagnets are surrounded by a

ferrite-caiftedl HANGHACKSE .cdte AP dridantefpomit P £ihglasimnend NP0014188
di scl oses a 10 danper/brake which seeks to solve the problem of danping

pendul ar tvEmand byawdapanksipnte| Nps raiuse s dithi Qi Vel DI e et or ns

a brakin [ S:Cq.d viably het i [ Q manent
ragnet s, D st SERRAY Al R Lo O R i 8 B SRR e
way that ittdee diererssickb wietH avagneige aire the uadnpesdtiueet iwteiclihel tpsars s of
magnets are arranged in a semcircle in holding plates. Holding plates and
br ake 5di 0% SHASH HFEn QF &?ﬁae.og'lfé“epé?ae?ﬁaggﬁc‘{%rﬁ%edd%’slnot t each that

the magnets are multipolarly arranged or provided with a backing plate

const i t utzeddipihd Bleckhidn QrBP BRI BHSKE B edd®) ,cFrddtad dhedgmgnets are
surrounded by a ferrite-containing jacket. An eddy current danper may be

provi ded sguibgserakaient Rt degungnth & et tinetitfetdisE T chagpet s have
t he drawhack %Ta\% t Id 'ciynéaeéxe%{i'&?' %&Q’ﬁégé)rgﬂif%@ya QLI N envi-

25 ronnents 1n ther& 1s a risk Xpl osi ons, ‘su equl pnent " requires
encasi ng daveacdordiarese wrtsh derbverairahdsssrallldssesteked suclpectaliper nore

expensive, If th ner is tqQ be proyided from.an external ener sour ce,
Cabl g BRGHEIRY HP AR i 1 KHGT) SHURR TR BT 5 h al so 30
nmakes t herdrdHt it iSHEER AP oMY & eXPeNSI ke . cad1lation

2011/ 133044PCT/ NO2011/ 000130 7 useful alternative to the prior art. The

obj ect i yhichi edddwshrasugipHasatigteoiviagnetie apbd fiaEy reetheodas@d i pti on

bel ow and j.n the.cl aj t hat 0 i arri t i t or

have sho%né%e{{b r?eér %gnr%cn Ci1%’er}'{al‘“génée \ééaacﬂ a%g}ge ’ong(%)ﬁ%‘agcr %}g%lh&g?edéegél of an

anchor plcf enammetie Gidd ahite faote oy i bwigyr asalampermddgietss usipe nded

i nstrunment casing, The solution is cor&a@s{ﬁs nd ig;ax ensi ve to produce and
t

wi t hdat ﬂﬁ&farévﬁhé¥%'RRﬁﬁu&ﬁ%xP%ﬁh?F 0] fd ForthE R bEstd
danper ofrie fddtd10nd¥@kthape of the anchor plate makes the anchor

plate not freely rotatable in the casing holding the magnets.

Using an eddy current to brake a rotating disc or impart ro-
tational resistance to a rotating disc is known within the

20 art. As examples, patent document JP 58109653 may be cited,
which discloses the production of a great braking force on a
slowly rotating disc. A series of electromagnets is arranged
circularly on either side of the disc. The patent document
teaches that pairs of opposite magnets may either have dif-

25 ferent polarities or same polarities in the poles facing in
towards the disc. The patent document US 5,031,900 discloses
a training apparatus in which the use of electromagnets on
either side of a flywheel formed by an aluminium disc consti-
tutes an adjustable resistance. The electromagnets make a

30 pair having one magnet on either side of the flywheel. The
patent document 5,656,001, too, discloses training appara-

tuses. A series of electromagnets is arranged circularly on



10 In particular, it has turned out that the use of a magnet systemis
advant ageous to reduce the physical size of the danper nechanism The
ferrite rmsiDepnilal33i4e arranged on the nmagnet end porti onsPCamNOrglizwens0f r om
the anchor plate. Orienting the nagnets multipolarly in a circular formon
one 15 side or on either side of the anchor plate has turned out to be
particul arly advantageous. Using multipolarly oriented nagnet systens with
a ferriteEhé&ri sl aaréangedi 80 vhecHagietorsdi PREEAOPS ddcéNgcamayairpm the
anchor plate_has turned out_ even nore particularly advantageous, 20 In a
first aspeerdughive marerbal r eTagesby 0am @I@Jﬂp@taﬁ;ﬁz Hanps hanpents| are-
novenent s i 4 upen i ng, gl udi an
ol ectri ot Ty conita e enar  LP2pa IRGE SRR, +HE PEERRE AOCHHERED
anchor plasespetngoootahdbie 5ebas| veltdisatbsot hetatanelyei fast-t he anchor
25 plate or the cqigq? beigg,suggorted on an aéle; the casin bein%

provi ded FPERCHRI | TL8¢° oA nhlgne? BAH EAPERF nCRALHERS WAFIRAGE: 25¢ Bhe pol e,
the Uagnefaﬁéecﬂ)rm1’9§€om hyaopgﬁkwgd@aa«kfthcanﬁaekyﬁgdppat@ formed
ferrite-containing material, and the magnet and the backing pl ate

const i t utky aa nkgpet teysorpginiag Iataeiahgner that chihe anagnehe anehor plate
with at | east on le. 2011/ 133044 000130 8 In one

enbodi nent ., the d%§%¥ %ayeﬁﬁl%%bés 2 1§§%éh£§%%%%fing bracket for
attachnent to a base. At its end portions, the axle may be provided with
bracket aries.adhki@xhe’ saywibhepdteaoed| doathantelo2001he8drdcketloaessa The

anchor plate nay be 5 i nmovable relative to the nnugé%R%Bbracket of the

danpet®. |TPTRTS Qﬁ&%@i%@%??_?%%&%n%ﬂo?? Y%t%hﬁjp¥?% _ v%%T%l?%I%??Ve_to
a base t ogyhi £néPemsarperat s1&iXedoMbi & eebhei 6381 PUcbiatst dvabbeatel ative
to the base. In another enbodiment, at |east four magnetic poles facing 10
one side Whichefarmhor brakingegidpe bfraogeldlynarhengedipgtwewenasint ered
magnets w di r segt j f p ! a u
magnet o BoTs s Batr ofFolE By helt haRERtaorat hals 0F Hif Rale 00

t wo- pol e pegheienOrmsqed s ABgnNet sadged usedsudhus wagnehat phéesermy-be
formed by four 15 separate magnefs or four,sector%qggnets. I n yet another

enbodPmeMSRatMIERRES sIXE BT HEY pRt BE3FatYRg DR BRHES o tARIBALROr plate
may be argangefd-ifgdde; £asi 88nicl PcYEliRNREDNEIn§NHPSE 8B Nt HoiBERg MY be, in
the casing, at |east one magnetic pole facing one side of the anchor plate
20 and atplates amd begretditspofertagnngrenesopposire. sThde petene anchor
plate. In,the casi may be n e r i faci ng
e oi de SrOTRERS AR Hrbrefhha Ry chus REbn L CHLA R REL L FRBRp £y 25 1
opposi t e safigedfot heremided pithea backihwgcpbabg caysberateanggdaatetreast
si X mag-
20

rite-containing material, or that the magnets are surrounded

by a ferrite-containing jacket.

An eddy current damper may be provided with permanent magnets
or with electromagnets. Electromagnets have the drawback of
requiring electrical energy from an energy source. In envi-

25 ronments in which there is a risk of explosions, such equip-
ment requires encasing in accordance with known standards.
This makes such a damper more expensive. If the energy is to
be provided from an external energy source, cabling between
the damper and the energy source is required, which also

30 makes the installation of such a damper more expensive.

The invention has for its object to remedy or reduce at least

one of the drawbacks of the prior art or at least provide a



25 netic poles facing one side of the anchor plate and at | east six

magneti c pol es facing the opposite side of the anchor plate. The magnets
may be arwarrgadizsashti polarly. In one enbodi ment, the nag@o@ENO20EY00DES0

el ectromagnets. In an alternative enbddi 30 nent, the magnets may be

per mmnent magnets. The casing may be provided with at | east one recess
facing WD 2011/ 133044PCT/ NO2011/ 000130 9 one side of the anchor plate. The

backi ng Riire 1My dRe-rRidiahed ivhd Rs- ot tom portion of the recess. The
recess nmay be provided with at |east four nagnets or one multipol ar magnet

piece. The recess may forma circular recess. 5 1In an alternative

enbodi nefthe gbjesdstipomchigyind thaaush £admres efiticpare raraif 192 anchor
pl ate may ur q}mqis - i {-S..0t f | 45K r by a
ferrite- ééﬁftgfenidr?g e g;;’llog{l k#eolro“&#eh olrr?ra |eoné)%afﬁﬁ1e rr%ngeét)ﬂrs@'g'tem The
casing may be provided with neans for the attachnment of io the instrunent
casi ng. Theladasidayrmisd keitddsi gried itroresrom dedrd leh@nt hdratpl s mmar@ree anchor

pl ate may be provided with a tongue prqjecting outside the casing through a
Slot P FRETEES F HFD (18 (DI RF b 1DV o i I b & R DMt e
attachnemMe Quilt®115 AStgrEBM i S MhnddY tiHs £MHHdma il wasdg may

be attached to the base and the anchor plate is novable relative to the
base. es iingre Mhico s Alue are | id aPmMRARGE randitigh s Ve thedbIRrqsiudd orm

i ded wiih . | o .
provi ded yid 1, @ I elnd A S! BNl A SDSAIZ0 IR £a5g as

descri be ove. 1n second aspect, e 1nvention relates to
danpi ng pandihard st dsnyefr iasta uieinttsiaor mrakast runent casi ng attached
to a rotatable or tiltable platform in which the instruments or instrunent
casl n1% arI%/ Ipsarétl:titc%c.l.r}aerq ti(%: E}laZSS tqlq: ee o%st q: Saf:tr It eed uasbeovoef a magnet

system is advantageous to reduce the physical size of the

damper mechanism. The ferrite material is arranged on the

magnet end portions facing away from the anchor plate.

Orienting the magnets multipolarly in a circular form on one
15 side or on either side of the anchor plate has turned out to
be particularly advantageous. Using multipolarly oriented
magnet systems with a ferrite material arranged on the magnet
end portions facing away from the anchor plate has turned out

even more particularly advantageous.

20 In a first aspect, the invention relates to a damper for
damping pendular movements of instruments or an instrument
casing, the damper including an electrically conductive an-
chor plate and a casing, the casing and the anchor plate be-
ing rotatable relative to each other, and either the anchor

25 plate or the casing being supported on an axle; the casing
being provided with at least one magnet and this in such a
way that: at one pole, the magnet is provided with a backing
plate, constituted by a ferrite-containing material, and the
magnet and the backing plate constitute a magnet system; and

30 the magnet system faces the anchor plate with at least one

pole.



In a third aspect, the invention relates to the use of a danper as

descri bed above for the rotatable attachment of an instrunment or an
i nstrumerwocasliBgy4to a rotatable or tiltable platform PODNO2011/000130
2011/ 133044PCT/ NO2011/ 000130 10 In what follows is described an exanpl e of

a preferred enbodi ment which is visualized in the acconpanying draw ngs,

5 whi ch:

ferrite- cONANIRHIBRIHEA! 3R] QRGHHF KB SRR KA A TR Gl VST
Figure 2 shows a perspective view of a casing for an eddy current danper

Fi gures 1A-Eshow, schematically, known conbinations of a

and a nolmaaks thrfaok @t Harhmssdr dance badgar tAfe iitrveand areriem guite 3

10

15

20
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axle may be provided with bracket arms. The axle may be fix-
edly attached to the bracket arms. The anchor plate may be
immovable relative to the mounting bracket of the damper. In
this embodiment, the anchor plate will be immovable relative
to a base to which the damper is fixed while the casing is

rotatable relative to the base.

In another embodiment, at least four magnetic poles facing
one side of the anchor plate may be arranged in the casing.
When sintered magnets with different sectors of different po-
larities are used, four magnetic poles may be formed by one
magnet piece. When conventional two-pole magnets or sector
magnets are used, four magnetic poles may be formed by four
separate magnets or four séctor magnets. In yet another em-
bodiment, at least six magnetic poles facing one side of the

anchor plate may be arranged in the casing.

In yet another embodiment, there may be, in the casing, at
least one magnetic pole facing one side of the anchor plate
and at least one magnetic pole facing the opposite side of
the anchor plate. In the casing may be arranged at least four
magnetic poles facing one side of the anchor plate and at
least four magnetic poles facing the opposite side of the an-
chor plate. In the casing may be arranged at least six mag-
netic poles facing one side of the anchor plate and at least
six magnetic poles facing the opposite side of the anchor

plate.

The magnets may be arranged multipolarly. In one embodiment,
the magnets may be electromagnets. In an alternative embodi-

ment, the magnets may be permanent magnets.

The casing may be provided with at least one recess facing

in



shows a side view of the casing for the eddy current danper and a nounting

br acket ;

Figure 4 shows, on a |arger scale, a section IIl-Il of figure

3; Figurwo2oseeEs on the sanme scale as figure 2, an erdTwowild®o130
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one side of the anchor plate. The backing plate may be at-
tached in the bottom portion of the recess. The recess may be
provided with at least four magnets or one multipolar magnet

piece. The recess may form a circular recess.

In an alternative embodiment, at least one magnet having a
non-covered pole facing the anchor plate may be surrounded,
on its other faces, by a jacket formed by a ferrite-

containing material for the formation of the magnet system.

The casing may be provided with means for the attachment of
the instrument casing. The casing may be designed to surround

the anchor plate.

The anchor plate may be provided with a tongue projecting
outside the casing through a slot in the casing, and the
tongue may be provided with a bore for the attachment of the
instrument casing. In this embodiment, the casing may be at-
tached to the base and the anchor plate is movable relative

to the base.

The invention also relates to a rotatable or tiltable plat-
form provided with a damper for an instrument or an instru-

ment casing as described above.

In a second aspect, the invention relates to a method of
damping pendular movements of instruments or an instrument
casing attached to a rotatable or tiltable platform, in which
the instruments or instrument casing are/is attached to a

damper as described above.

In a third aspect, the invention relates to the use of a
damper as described above for the rotatable attachment of an

instrument or an instrument casing to a rotatable or tiltable

platform.

RECTIFIED SHEET (RULE 91)



of the casing;
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Figure 6 shows, on the sane scale as figure 4, a section
IV of figure 5; Figure 7 shows an alternative enbodi nent of the
i nvent i orwonotihs3sane section IV-1V; 20 Figure 8 PCT/NO2011/000130

10

In what follows is described an example of a preferred em-

bodiment which is visualized in the accompanying drawings, in

which:

Figures 1A-E show, schematically, known combinations of a

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

In the

10

ferrite-containing material and one or more magnets

in a magnet system;

shows a perspective view of a casing for an eddy
current damper and a mounting bracket in accordance

with the invention;

shows a side view of the casing for the eddy cur-

rent damper and a mounting bracket;

shows, on a larger scale, a section II-ITI of figure

3;

shows, on the same scale as figure 2, an end view

of the casing;

shows, on the same gcale as figure 4, a section IV-

IV of figure 5;

shows an alternative embodiment of the invention in

the same section IV-IV;

shows, on another scale, a perspective view of the
eddy current damper provided with an instrument

casing;

shows the same as figure 4, but in an alternative

embodiment; and

shows, on a larger scale, an alternative embodi-

ment.

drawings, the reference numeral 5 indicates a magnet



shows, on another scale, a perspective view of the eddy current danper
provided with an instrunent casing; Figure 9 shows the sane as figure 4,

but in anyalbalfigsdsve enmbodi ment; and 25 Figure 10 showpcrXNb2011/@o58"
scale, an alternative enbodi- nent. 111n the drawi ngs, the reference

nuneral 5 indicates a magnet WD 2011/133044PCT/ NO2011/000130 11 system

I ncl uding a nagnet 50 and a ferrite-containing material. Figures 1A-E show

as the prior art how the nagnet 50 may be conbined with and partly

surroundedsjytem f etelddigprd anagmet el exndil a | Tedf fferemtaaying Asdordi ng to

one pro- rial. Figures 1A-E show as the prior art how the magnet 50

may be combined with and partly surrounded by a ferrite-

containing material in different ways. According to one pro-

5 ducer’s information, the magnet system 5 shown in figure 1A
will increase the magnetic force by a factor of 1.3. Corre-
spondingly, the magnetic force will be increased by the fac-
tors 4.5; 6; 7 and 18 for the magnet systems 5 shown in fig-
ures 1B-1E, respectively. Figures 1B-E show that the

10 weffective” north and south poles of the magnet system 5 may
be of a geometrically different orientation from the north

and south poles of the magnets 50.

In the drawings, the reference numeral 1 indicates an eddy
current damper in accordance with the invention. The eddy
15 current damper 1 is provided with a circular casing 2 consti-
tuted by a first casing half 22 and a second casing half 24.
The casing halves 22, 24 are provided with through openings,
26, 26’, respectively. The casing 2 is rotatably supported
| around an axle 32 in the opening 26, 26’. The axle 32 is fix-
20 edly attached to the bracket arms 36 of a mounting bracket 3.
In the embodiment shown, the axle 32 is provided with a nut
34 on its one threaded end portion on the external side of
one bracket arm 36. In an alternative embodiment, the axle 32
is locked with a counter nut 34’ on the internal side of the
25 bracket arm 36 as shown in figure 9. In another alternative
embodiment, the axle 32 is formed by a bolt with the bolt
head 32’ on the outside of a first bracket arm 36 and a nut
on the outside of a second bracket arm 36 as shown in figure
9. The casing halves 22 and 24 are complementarily formed and
30 are sealingly attached to each other, in a manner known per
se, along the opposite portions of the casing halves 22, 24.
The casing 2 may be constituted by a non-magnetic material

such as plastic, stainless and acid-proof steel, brass or

RECTIFIED SHEET (RULE 91)



S ducer's information, the nmagnet system5 shown in figure |Awll increase
the magnetic force by a factor of 1.3. Correspondingly, the magnetic force
will be iwengasgsky the factors 4.5; 6; 7 and 18 for therapietoosisst ens 5
shown in figures 1B-1E, respectively.joFigures 1B-E show that the 10
"effective" north and south poles of the magnet system5 may be of a
geonetrically different orientation fromthe north and south poles of the
magnets 503 ,hinilf, dfﬁ&ﬂegélngrﬁ &eéfésnss BYAEE 2L &eangycatﬁggﬁ@tﬁedy
current danper in accordance tﬁ t he 1 nvention. ﬁ 15 current danper
1 i s provingedrwal hsacki asubaésMastagnlessnsteelt ed by a flrst casing half
22 and a second casing half 24. The casing halves 22, 24 are provided with

O SRS s dosob P SR o DB 5009%, 05, PO AR i

edly attaghgeuhoihfesbeackes2annsiBh Aldalappsttnenbr aekehe3moliiting
enbodi nent_ shown, the axle 32 is grovided with a_nut 34 on its qne_threaded
end portiBhedviet b2 exReRREROL| BEabe HnésShrhbrebedy nesbendangnrafial At i ve

enbodi rent o henaxhBud?ihg Locked ub!HepyCOHNLRE DUb;iA4 naByvEBebnLAENa

side of the 25 bracket ar 6 as shown in figure 9. InTanother alternative
enbodi men24 . t Hlee axtheh82 ptatermemabyba Bmsc shapetlhesbehowhead B2upast he

outside of a fi racke 36 and a t on t 0 ide of a ond
e nokot ahniad 28 TREEHoT | Blsteor WAY DasPrgcharobed bt an S5e5FRl"
conplenen&al1yyc$@aﬁeala@dm39egiglseal|ngly attached to each other, in a
manner known per se, along the opposite portions of the casing halves 22,

24. The casing_2 may be constituted by a non-magnetic material such as
pl astic, ERapnfisstapdbadi@eptoorhet eapingr BaLver RECTPfI BBESRERTLEROELE 91)

Vo 2011/1§§9ﬁ45¥¥éﬁ5291§é999é§9 58 abym ghufheJhe; £ash08 . MRY éhéObBE—

constituted by a magnetic material  such as S165M stai nl ess steel. As shown
in figuresow, o thd 16¢e$hesa28e 32’ |shproasdeg halhes aﬂunﬂﬂngrslpeve 42
at its mddle.port the nou ev n,anc ate 4 is
attached,”’ Q?g fﬁ% ?%HP T?nF?5ﬁ$ ggﬁﬁﬁatgﬁﬁg§?%e9 aﬁﬁsbggmeg th&"casi ng
hal ves 22tnadb26k1ﬁ§ep3@@8@r5pla52'4 pRythe desessbaped,agsshawa in figures
4 and 9. The anchor plate 4 nmay be constituted by an electrlcally

condutt i vRlaae@drmaltinolan E¢¥W?§?nénﬁéapﬁ5ﬁt50tﬁ§ ERSi REOHEMYER P¥PeR4 are

rovi ded h t hgi S bot t om of
P ¥ht hy %ﬁéfﬂé@ ﬂ%e§8f§§§t ves gﬂe Bgi Es'QﬁbQﬁ bgA&eEE@c

the recesses 2 asi ng 24 are provid
conpl enentavely V@rhedabaahdn@opia@asaEZhaEthngh ihefbgukeagéphantded 52,
52°, in thedrggegsggegght2§ingrgpacing in the hatchings in figures 4,

9 and 10.

20 On their insides, the casing halves 22, 24 are provided with
bearings 6 of a type known per se, and the bearings 6 are not
mentioned any further here. The casing halves 22, 24 are fur-
ther provided with through openings 7. An instrument casing 8
may be attached, in a manner known per se, by means of the

25 openings 7, as shown in figure 8. An instrument (not shown)
in the instrument casing 8 communicates with the surroundings

through a cable 82.

Via the casing 2, the instrument casing 8 is rotatably sup-
ported around the axle 32 and is therefore rotatable relative
30 to the mounting bracket 3. The anchor plate 4 is fixedly at-

tached to the axle 32 and therefore immovable relative to the



15 placed multipol ar permanent nmagnets 50 of the neodym umtype. The
alternating polarity of a pole 54 is shown by respectively vertical and
hori zont avohaticissoags in figures 6 and 7 and by differ enPCriNoeospm®ei3ng i n
the hatchings in figures 4, 9 and 10.1320 On their insides, the casing

hal ves 22, 24 are provided with bearings 6 of a type known per se, and the
bearings 6 are not nentioned any further here. The casing halves 22, 24 are
further provheesyWwiickbE oyghrReenhgast 7syeh NSt HUTENEHERAELHILE HBYehE
attached, in a manner known per se, by neans of the 25 openings 7, as shown
in figurerglainive nsertienanchor Bhatm)4ivhenethasinahtureehsragisgg 8
conmuni ¢ Lt h u ungf ngs,th h asj.ng 2,

t he inst?%ﬁ%% %a%%%%né %égro % a%?y égégo?ﬁggQQ#%uﬁ§e¥%%9a§F£S§2§%nd is

t her ef or ethotahahdbe prheti ¥eadd thetb@dpooutragtdratket cBunfbeaanchhe pl ate
4 is fixedly attached to the axle 32 and therefore i nmmpvable relative to
the \iD 2BAIFNSRDAAPCTIRCEBTEFEBBRZ0C23 1 AGuAt FRGEBRBckBE BOVERE fagfet
system 5 ghhbedhereby be noved relative to the anchor plate 4 when the
instrument casing 8 rotates around the axle 32. Eddy currents thereby arise
in the anchor plate 4 and the eddy currents will counteract the 5 novenent
of the inkerapenltenrihiyve enbeofimenhe woocneanets HAnpred. fermad as
alternati odi t net a S r .hag Fi gure
7 Shove o CRRobA REN o ( RQTEECZ oo af pEbERinBT SRELR o IR0 D e
enbodi nenhaghdtes e50s mh & of heelsér oakt argaeivéledbodingedt | nthéeecasi ag 2,
havi ng a hon-covered pole 54 facing the anchor glate 4 and, bei ng surrounded

on i t® ot HRFSEPPACBRIBST a° P aRKERNSEAst Tt R dSBYIRIT ér r PREIEBNR al At ig

materi al @syshOpble fEHUEL- 1Lyt Ond NghERSE HhgLei gl gngtrenabhsQl-t he magnet
system5. is A further alternative enbodinent is shown in figure 9. In this
enbodi nenrounded eyl teir peler deampbacdsi By paovadedt wwohshututpdl By per manent

magnets 50 on. one side.of the ancho late 4. The_.oth spng. h 4 is
fored wi (7 aHe v EEiP i St Lel 8 chfotln, £80F PHHES, SE0k8%5aRHtage,

further atherfbéldeserdogitiest theshayhetnsysgamesl0. I n this enbodi nent,
the axle 32 is surrounded by the casing halves 22, 24 and supported in the

casing halves 22, 24, The anchor plate 4 is attached to,the axle_32 in the
mount +°ng %Ig‘é’?/é"%.ajr%e’a‘ﬁ%tb‘é‘?t?%ﬁ?gf’ﬂ%nﬁntﬁo?hﬁmt én4g?§u1‘f‘8r fed™®ith 25 a

tongue 4'¢pf 9] SALOAIMONE , Of hd NagRSERBrént Ndamstet 129s Jhevigagupidh of the
anchor plate 4 is provided with one or nore bores 44 arranged to retain an
i nst r unermubtipebay upenrarent npagneTheseaginngne fsdarefinged avBcherfixed to

a base by, {Bans, of pf e, OREP! 891 dy HOPe! D21 LUMEOInERS) IO Ba! Ll ef OLgEE

face on its inside, without the recess 28’.

20 A further alternative embodiment is shown in figure 10. In
this embodiment, the axle 32 is surrounded by the casing
halves 22, 24 and supported in the casing halves 22, 24. The
anchor plate 4 is attached to the axle 32 in the mounting
sleeve 42. In one portion, the anchor plate 4 is formed with

25 a tongue 4' projecting out of the casing 2 in a slot 29. The
tongue 4’ of the anchor plate 4 is provided with one or more
bores 44 arranged ﬁo retain an instrument or instrument cas-
ing 8. The casing 2 is arranged to be fixed to a base by
means of the openings 7. The instrument casing 8 will rotate

30 around the axle 32 via the anchor plate 4. The anchor plate 4
will be moved relative to the magnet system 5. Eddy currents

will arise in the anchor plate 4 and the eddy currents will



30 around the axle 32 via the anchor plate 4. The anchor plate 4 will be
noved relative to the magnet system5. Eddy currents wll arise in the
anchor plygbeofy/Bsfst he eddy currents will WO 2011/ 13304¢P&U20457/0815(000130
14 counteract the novenent of the insfyrunment casing 8 so that the novenent
i s danmped. The person skilled in the art will understand that the sane
effect is achieved by letting the axle 32 be fixedly connected to the
casing halves 22, 24 and by letting the anchor plate 4 be supported on the
axl e 32 (nSRURFRGRHTE By tHEVeBRThCD Bt ntf s or iR of cahiEndrel 79 diha165M
stai nl ess r % QYD t r i SI Mr
2010F22-30?%%%%%%%3%?%%2%@%&? R m%%?ts.%bﬂ%ﬁﬂgﬁ%%?ﬁé E%HI%SS t han
0. 159 A/ m@il&02t Gadisshanetiser sanateff elbtst Bmcachofe@ed y fren i thegneti c

source. WO 20 33044PCT{ NO2011/ 000130 Pat ent cl.ai 1. er. (1
For | danpi TR baeiu S SRS oT e TR CTReri s B Tt 3 amei b1 nb
(8), i ncl usy Ng- &l echd | Sadhyr CONEETA VS sriddich (e andie ASIiNg 5
(2), the casing (2) and the anchor plate (4) being rotatable relative to

each ot her (n@hdseWher the casing (2) or the anchor plate (4) being
supported on an axle (32); the casing (2) being provided wwth at |east one

magnet (5 r Iz i ; - é%\?% {50)a4 r Qvy t one
pole, w tgé% %g%kﬁ%ﬁ%# aéfagOé({ShZ% h%zﬁgécgo%%[\ﬁ% ut ed @lh@fseir%l\?e%do%ﬁ%snsﬁng
mat eri al , sirekl henemgmetmgrsdy ane tSleowadkhaly Platdanfd=?) comsitig utlee a

ragnet oYSEAM (Pl fo POl SYRLAI Rnd @R SN RlRE e (9
strength be less than 0.159 A/m (0.002 Gauss) measured at a

distance of 2.1 m from the magnetic source.

RECTIFIED SHEET (RULE 91)



2. The danper (1) in accordance with claiml, ¢ h a- acterized in that in
the casing (2) are arranged at | east one nagnetic pole (54) facing one side

of the angpobhiPi3adse (4) and at |east one magnetic 20pol gcibrof@mbng the
opposite side of the anchor plate (4)1s 3. The danper (1) in accordance with

claiml, ¢c h a- acterizedi n that the nmagnets (50) are arranged

mul tipolarly. 254. The danper (1) in accordance with claiml, ¢ h a -
acterized i n that the casing (2) is provided with at | east one recess (28,
28') facing one side of the dhéhérephrate (). a5 Theé® danper (1) in
accordance wwth claim1, ¢ h a - 30racterized i n that the backing plate

(52, WO 201# 133£4é£’rﬂ§<£2{§'0%’{2))1}§990& 1845¢nd pen@hiaeNRS dhedtie Hotiom

portion of the recess , 28'). 6.The danper (1) in accordance with claim

1, ¢ ha - stacteenzedot nat habsthemeasi ags{2y (&) pracluding an
electrically conductive anchor plate (4) and a casing

5 (2), the casing (2) and the anchor plate (4) being ro-
tatable relative to each other, and either the casing
(2) or the anchor plate (4) being supported on an axle
(32); the casing (2) being provided with at least one

.magnet (50), characterized 1in that:

10 "~ - the magnet (50) is provided, at one pole, with a
backing plate (52, 52’) constituted by a ferrite-
containing material, and the.magnet (50) and the back-
ing plate (52) constitute a magnet system (5); and

- the magnet system (5) faces the anchor plate (4)

15 with at least one pole (54).

2. The damper (1) in accordance with claim 1, c¢ h a -
racterized imn that in the casing (2) are
arranged at least one magnetic pole (54) facing one
side of the anchor plate (4) and at least one magnetic

20 pole (54) facing the opposite side of the anchor plate
(4) .

3. The damper (1) in accordance with claim 1, ¢ h a -
racterized 1in that the magnets (50) are

arranged multipolarly.

25 4. The damper (1) in accordance with claim 1, c¢ch a -
racterized 1in that the casing (2) is pro-
vided with at least one recess (28, 28’) facing one

side of the anchor plate (4).

5. The damper (1) in accordance with claim 1, ch a -

30 racterized i n that the backing plate (52,
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Svided with neans for attaching the instrunment casing (8). 7.The danper (1)

in accordance with claiml, ¢ h a- acterizedi n that the casing (2) is
desi gned weo 60\¢l:8%8 the anchor plate (4). 108. The danpepciMNoiy@eEer dance
with claiml, ¢ ha- acterized i n {ghat the anchor plate (4) is provided

with a tongue 4' projecting outside the casing (2), the tongue 4' being
provided with a bore 44 for the attachment of the instrument casing (8).
159. Arotatabl e af; 4y |{able pliadd of i ¢ KD A S om SbZEHoh Not Natke tAS-LSL at abl e
or tiltable platformis provided wth a danmper in accordance with claim1.
10. A nethod of G8wpia®y pendul ar novenents of instrunents 20or an
instrunment casing (8) attached to a rotatable or tiltable platform
characterized in,that the ipstruments or the instrunment casing (8) arelis
attached toée‘a dgrrrkbée]réa("ige]f npg)cclor? a%%%%réﬁult‘%e c‘?’%‘?hm fgjz%li’. 'Ichgl %se of a
danper (1) in accerdamce wiih: & @ mi do rdiaal allley caidiarh @) instgngrent or
an instrunent casing (8) to a rotatable or tiltable platform

5 vided with means for attaching the instrument casing
(8) .
7. The damper (1) in accordance with claim 1, c¢c h a -

racterized 1in that the casing (2) is de-

signed to enclose the anchor plate (4).

10 8. The damper (1) in accordance with claim 1, ¢ h a -
racterized in that the anchor plate (4) is
provided with a tongue 4’ projecting outside the cas-
ing (2), the tongue 4’ being provided with a bore 44

for the attachment of the instrument casing (8).

15 9. A rotatable or tiltable platform, c¢charac -
terized in that the rotatable or tiltable
platform is provided with a damper in accordance with

claim 1.

10. A method of damping pendular movements of instruments
20 or an instrument casing (8) attached to a rotatable or
tiltable platform, characterized in
that the instruments or the instrument casing (8)
are/is attached to a damper (1) in accordance with

claim 1.

25 11. The use of a damper (1) in accordance with claim 1 to
rotatably attach an instrument or an instrument casing

(8) to a rotatable or tiltable platform.



