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WD 2009/ 074718PCT/ FI 2008/ 050725 DEVI CE AND METHCD
FOR ADJUSTI NG A PCSI TI ON OF AN OPTI CAL COMPONENT
TECHNI CAL FI ELD OF THE I NVENTION 5 The present

wdi&l{%’ﬁ# QN relates to a device and nethod fo]!t;CT,,FIz 08/050725
Jjusting a position of an optical conponent in PRI

directions according to the preanble of the appended
i ndependent cl ai ns. BACKGROUND OF THE | NVENTI ON 10
There exi st various types of nechanisns for adjusting

BEVRSE hl\fw MET%D%R%JWW APOSTHEN 8F ARl OPTICAL COM-
ﬁ&t&a}l l'ens or a mrror, In an op

§ In sorre appl i cations these adj ust rrent

mechani snms are used for aligning an optical axis of

an optical conponent whereas in sone cases e.g. for
scanni ng purposes. In the known devices for adjusting

“ﬁEcp[qﬁlct;Ameq_fD@Fmgllﬂqtmq@ppnent in two direc- 15
tions there are typically provided two single-axis

aes which. are arranged to. .o at
5 e EeR TR SR LB ARy S0 ST B isting,a position of an
apbicalcepmpergst e o fdietions apwdtngow the pneetripe pf theoappended
iSGdRrAkAt @dindst i ng means, such as screws, have to be
control |l ed. Docunent US 5,659, 645 di scl oses a
collimator with an adjusting nechanismfor 20 an
al i gnnent between an optical fibre and a lens. In
order to adjust the optical axis of the optical
BAGKSROIMNRIPH $HERD FIeWN a ferrule within a

receptacle, the adjusting nmechanismis nounted on the
Trhere Rt Wabibus hﬂ:)dfseﬁﬁmemhbmsﬁnwmrédjlﬁﬂmgda l{ﬁ)bltbheof an optical

| th
RAPGRaB Rkl Bt orl A, HFSCRIEN. 6 Py 87 Chf ayetem. i
sane aﬁarélcahwrzﬁw@@@e|aﬁijlestr@antmepba@ammre ywsed faregligning an optical
axRasTefh drfticallorhBdricPh MhlePeasinGdnitdiet gl RSRARINgBurposes.

i ncl udes a screw received in one of the two

RR IO Bt O a0tk MG B S1iedl campengtin two direc-
tl@6$ éhergrﬂie dypiedllyi prgvided tweagtaleraxis drive stageswhisly ana amranged

t@@%biét@l’hdeﬁénbéﬁiyﬁﬁbﬁi\’\ééﬂ& bt aﬁhas ﬁ@\ﬁ%iret fP\‘é’aéﬂlc%PEomponent

rmn

"BAF ey PESloel IR M ep el PutbuiBeals iR derats. have
ta he conirelled. s noved in a reci p- 30 rocal fashion under
the action of the spring. As a result, the optical

Dochent £399689 6458 dié@oéésoésccﬂilnﬁﬁéﬁ hﬂﬂ%rﬁb@]ﬂg’uﬁ’b RicA8nism for

o S Pauckh SR oSl 5 et od i rite b s aropipal i
of the offtoaklirat wbichds duwemnbaxhon arfdrroleheithirk B ceoetade Atk aldjusting
n%ﬁﬁ%gﬁs%t m@ﬁﬁfé@%ﬁ'f‘ﬁ’e ' %rré) 6ﬂﬁbrr8§§;?cﬁglﬁ él;o'bs to adjust the
e R B OR dRoRECPc oy lBAdks) bOe mslanshinsiaisbrough the
réneptamhe soppartand\dds birangdd jn atdreukferenti:igjadsdédrges spaced re-
1BBRENIB! HSES aliBk¥fing mechanism includes a screw received in one of the two
diametrically opposite threaded bores, a spring-loaded screw received in the other
threaded bore, and a locking nut adapted to fix the screw in position. As the screw
is radially moved toward and away from the receptacle, a pin of the spring-loaded
screw located in a diametrically opposite relation to the screw is moved in a recip-
rocal fashion under the action of the spring. As a result, the optical fibre is moved
in the cross directions along a plane extending at right angles to the axis of the
receptacie.
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5 typically a conplicated structure and are thus

expensive to manufacture with the required high

precision. Al so not many of the known devices are
- capabl e for the purposes of both aligning and

scanni ng. DESCRI PTION OF THE | NVENTI ON 10Enbodi nent s

of the present invention reduce or even elimnate

prior art problens presentedoabove. Enbodi nents of

the invention provide a device and nethod for

adjusting a position of an optical conponent. In nore

detail, enbodinents of the invention provide a gyice
At rawbagk dfethes Bchenisn) whiscleses gbdhe iaderesrentiged document and
o@g oY r@@fﬂ tt\g&g }Q{tphéeﬂjﬂﬁ_ﬁgégﬁnﬁeé@amémg il Rkt t&nam#rw is often time-

| of i nventio rovi de a met hod f.qr _—

oqRe AR i SONSURE e MRSIoN OF thRORICAESRBNASTT LA bast two adjust-
ingi rBARS FRYBH BB -cohtrolled aAdditibially, thy ket adpfstingepparatuses have

tfﬁg:\éﬁg:% cg%ptpgcfeﬁégz%r?xg:ﬂ%ﬁ ga%?ﬂsgf%t@u%g )gjg%sﬁlgsfo"ma%ufactﬂre with the

. rouivedl ddghupeecigioboAlste nos manytdfehgrinswm devigem@rewapable for the

PipBYe B Bt LR A SPATIES ont L0 he per formed

20qui ckly with good accuracy and reproducibility.
According to a first aspect, there is provided a
device for adjusting. a position of an optical
DESTRIPGIONI OF tTWE (NVEBITIONs, conprising: a first
menber having a flat sliding surface, - a second

Eﬁ:ﬁ%ﬁ'ﬁerﬂ . .ro"%gﬁg %résoen eln\?et%n\f%pll r%d'[JSé B ie\llgnte(ﬁn{ill?ﬁtefﬂﬁo?tart problerhs

presented above.

Embodiments of the invention provide a device and meth‘odr'for'édjusting a position

~ of an optical compeonent. In more detail, embodiments of the invention provide a

device that can be used to adjust the position of the component in two dimensions
in a simple manner. Embodiments of the invention provide a method for performing
the adjustment in two dimensions in a simple manner. It is a further objective of the
invention to provide a device that has a simple mechanical structure and is thus '
cheap to manufacture. Embodiments of the present invention provide a device that
enables fine adjustment of the position of the optical component to be performed
quickly with good accuracy and reproducibility.

According to a first aspect, thére is provided a device for adjusting a position of an
optical component in two directions, comprising:

- afirst member having a flat sliding surface ,

- a second member arranged to be movable relative to the first member in
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contact with said sliding surface, to which second
menber the optical conponent is attachable, and an
el ongated third nenber arranged in an operationa
connection with the first and the second nenber so
that the second nenber is novable relative 5 to the
first menber in a direction of a rotation axis of the
third nenber when the third nenber is being noved in
the direction of its rotati odaaxis, said rotation
axi s being substantially parallel to the sliding
~surface of the first nenber, wherein the first nenbe
conpeoriest with apist sligting surfaggHowihish serend merg %?h?e@P’“CN com-
S 1ﬁ HEMadLRadshis hehd hi rd menber conprises an
eccentric part which I's eccentric in relation to the o
rotation axis, af the third nenb t he eccentric o
bei ngh Ao it Sorais, rPORER 13 AHRAT A AcPANRioN with the
secofigt ﬁﬁd‘i’@lﬁ secortd‘lmtemtim ssethahthenssdoad remirer somevable relative

rel a f| ES

2! B OFuL 7} FBRAEH of BOIoG RN Py pombor when
menbie thisd tmemger @tmleg nag\®shie thedinestian iobis axiadion axis, said ro-
char r h r Sof the fi
a- he%&@gl éﬁﬁSté%{ééf%d;bnsgﬂﬁFﬁllgnga%h%loﬁ Fﬁ%b%plt @gmﬂé@ e first
menb@emPed. t hat the aperture conprises a

correspondi ng helical groove so that the thi rd menber

wherdi® webliet hhurabeCdrgrieResi apertons theswdti whichithe thid chember is

muEBeus e thid e dPefnan sesenficiptl difichds docentric in

reiﬁfom&ﬂthm@bﬁm fxis ofidiheshirchmenherp st eceantid part kaiag arranged
%n 8@99395?18%0@%%% vﬁﬁﬁﬂ{déj%.&%ﬁoom@n{ﬂ?irrs% tﬂ%?ﬂfét second member

F or adjusting a positlon
lsaﬁoaable;re e te dhe Sredioember iba dlifestion preparidigriar to said rotation .
aﬂ?%&feﬁ‘l ﬂ"%r?ﬂfrﬂ Fh&@bar fd Eéhg%fgﬁé‘d afsMid s Pothlicd axis, characterlsed

I ng surf

ace a secon

inviheh thepthrdsmembey camprizes a diRlic 'nthéﬁr%ﬁgﬁed d Yfig BStion of the

thiranipembr ra’mgﬁfét ithe apertpes abmpnisks coomeespormlirh heli¢ah groove so

o B e BA R DB PhBRS ¥i momber

armemnkdts rotatjoni &iisg: adj usting the optical conponent in
a direction of a rotati-on axis of the third nenmber

A@&?rd?‘lgsfb I d %% betn tH@F@%‘%‘r&M@é’d Jse 6Ptk device as defined

Ion axi s at- 1ng th rd nber around

abgwe i%taéiqséﬁgéawoswﬁe Oéeﬂ%d fc%’?rBB‘i'FéH BRI ng

According to a third aspect, there is proivded a method for adjusting a position of
an optical component in two directions with a device comprising a first member
having a flat sliding surface , a second member arranged in contact with said slid-
ing surface, and an elongated third member arranged in an operational connection
with the first and the second member so that the second member is movable rela-
tive to the first member, the method comprising:

- adjusting the optical component in a direction of a rotation axis of the third
member and also in a direction perpendicular to said rotation axis by rotat-
ing the third member around its rotation axis, the optical component being
attached to the second member, and the rotation axis being substantially
parallel to the sliding surface of the first member,
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30attached to the second nenmber, and the rotation
axi s being substantially parallel to the sliding
surface of the first nenber, 2b wherein the
rotational nmotion of the third nenber is converted
into a linear notion of the second nenber in the
direction perpendicular to said rotation axis with
the aid of an eccentric part of the third nenber
which is eccentric in relati@b to the rotation axis
~of the third nmenber, characterised in that the
rotational notion of the 5 third nmenber is converted

whetein dhe mtemnaiﬂﬂo’mﬂ of thenthirdanembenisngaivertediinte a linear motion
ﬂﬂfaegé d?\‘?] r ea {qn TR& @'irb@fbr@ébﬁpéﬁﬁ?d&lérh@ Hid r@[fan@n axis with the

I ca or neg on o

aifepfi SBRRNLGS PAGH aﬁé'ﬂ'fﬁf‘@mab&‘ﬁ@dﬂ i$ Q?C%fﬂ%érf Féition to the ro-
téii@ﬁpé)t@lom@h@ tisied hesraberi dhardebitissl ingthat\tes rdtadional motion of the

tl‘{lrﬁil pﬂ;{% |%Pgn¥%fe$hﬁ%%fhntfgl?mog( 021051" 8 s%ggﬁg%&glbepm the direc-

tib o satd matidroaxisevitdpthe embof amlmi thm@daﬁ@prmd@long a portion of
el BiP me-ml?ﬁ:rvgﬁrﬁ’ a\ﬁn{I’P aﬁoﬁﬁ%ﬁ%’% 'inl elfiref g?é}gf)@r' SotrP¥iking a corre-

as an open ron t es not ex e the
sponiding hebicalforedsd unrecited features. The features

"recited in the depending clains are nmutually freely

Tﬁ@@d A &b8am&itB T whe Snwiritioh Girebanttidhedis text Are not inter- -

gﬂégﬁbﬁﬁe Bt PBRLCARI Ab s Agpe i thoBihS The verb o

com f8él isruseaniprihzetextas ianseparelirnitatidrathiah goas fiohexclude the exis-
S|Idln surf

ish b Uity B3l "PAE b JRIEEIAS 208Pohndif ciims ar
mOeSOTsY 8Dz te 08lessthewise expliciiytsatesh d sl i di ng
surface. The optical conponent is attachable to the

. ASI]‘?JER:%P'dg?iEQ%r an&%ﬂH@\é 5@3:@&&6? @\hrtq:t“bgl écﬁ\ﬂpbﬁéfﬁtﬂhl {0 directions

0. conprises an el ongated ﬁrl nber arraﬁFét Idn f :
a6FPTHj5Gr &t oriaNoBUah EEMPBRSNA TSt METmheTshadng & fral siiding surface,
afR@GPEstdRINembEp drimigddhe seamvabkerdstivei to thevﬁibﬂ member in con
rel atlve to the first rrerrber |n a direc-
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5 tion of a rotation axis of the third nenber when
the third nmenber is being noved in the direction of
ts rotation axis. The rotation axis is arranged to

WB@"‘E’@B@F%ntl ally parallel to the sliding suPCRER0gY50725

the first menber. In the device according to the

invention the third nmenber cogprises an eccentric

part which is eccentric in relation to the rotation

xi.s .of the third nb e ec- 10 ceptric. p i S

SBeer SIS GHEBER 1 S PRl FeEabe /% #ta0hBblscleda second

rrmmhimr $be deaite tdveomirgpivdtheemEtionaiswuahbesascameiongated third

. . I .

WRrARF S P BN SheldloRp I FELOT WA RS RIS SHy e bébona mem-

P8 2@ &iptdhe SeePnd Hembeads BievaRieselative & e Tisb mesnbartie a direc-

fore S atrotative Rixisosr the aNirdl ﬁténﬁaeiﬁﬂhm”ﬁtﬁehﬁtrd ?r'ﬂé?hbé’sls belng moved

?‘xdﬂhggztsﬂeggeﬁ g E&E Qtdai'l % S, gmelyroggtgqrh%ﬁé éftoeqe %ubstantiafiy

paalleHptoe ﬁ%‘ﬁmSU@C&ﬁéh@iémtmerab@'ordl ng to the
i nvention. By noving the third nenber along its '
frothat deviceaxdcdrdihl 8o @ |rﬁ@htmmmtmém§ua@;mgn§ésaén eccentric

b Q@?ﬁhbﬁe&gﬁéﬁ@ﬁﬁ Feletch I et iR, P Blpper. The ec-

cenyrie padtis @vanged in ke apsratioaial c@nmentwmmssacnnd member so
%Piﬁeeéedéinﬂ SRérhBEs. |sVH‘Ib\?'JbJ@99I§N§ fbeﬁeqtiréterﬁéﬂn%r Insa direction per-

RETiGeT 6 S RISk TS PHBAR TTerS Feia Risted around it

r@mgmtams: part. Thus, the conmponent can be noved
along a plane which i's defined by these two

B dte& WSFb% thB}?re@th“;ﬁ%WclHn ;5@0%3%“ ddVi& B8YeR8bles adjusting the

accor di 0,.the Invent In the transverse
D 61 e&@ﬂ@%d@ﬁ&ﬂ?ﬂ@ﬂ Pouocitadtiens yY disingHenly a single actuator,
e dlean thifidcpanber oetrat devécd acddneingdb dhé ovedforaBysmebing the third

%Eﬁbgphfo%tgm?étlone s, ? gfiﬂ?% aéche oht tngt(e:x%ﬁﬁg@"ihdtq has been

Irection per

'aﬂacsee Itg the aewra@) 6\%135 ﬂrbom dirggten randopy extgling Hiecihirg member

drwend it rmptadbnends trsoptival bbmpdﬁéhtC?ﬁﬁééiW dho@et Qirk&iRn, which
t 0 evl] ce

iRt e e

veried 3otor ari@eabfmcz@nt wadbergncemiiic perdt Rhied, thhecommanest can be

mévé@/@bﬁ@hlwar»enwhmﬁ i§ a8y tesbowd JirdBlioryr ef erably
i.n the range of to 30 mm~ The hei ght of the device

fhfe %%gef]frg%pl iarh)nfe 8‘P ﬁ?)e %g\%ﬁ%accorélng go thrm}nvgrﬁtlcgne:rnag\eytransverse

direction depends on the eccentricity of the eccentric part relative to the rotation

-axis of the third member. The maximum allowable movement in the direction per-
‘pendicular fo the rotation axis is directly proportional to the measure of eccentrici-

.

Exemplary dimensions for the device according to the invention are as follows.
The length of the device is typically in the range of 10 to 250 mm, preferably in‘the
range of 25 to 60 mm. The width of the device is typically in the range of 15 to 45
mm, preferably in the range of 20 to 30 mm. The height of the device is typically in
the range of 4 to 20 mm, preferably in the range of 6 o 12 mm.
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WOgtHae!

WO 2009/ 074718PCT/ FI 2008/ 050725 The first, the second
and the third nenber can be produced, for exanple, by

hi ni n% or by injection noulding froma plastic,
S, POM or PEEK. They can al so be PCT/FI2008/050725

manuf actured froma netal, such as al um ni um or
brass. According to an enbodi saent of the invention

the second nenber is a slide which 51is arranged to
e of

TR R0 A el 85658 5 Sampe, by

thnfrm:er byu h)mc;bmnrrmurlghngrftdmmat plastoy Fueﬂ as &S, BEMféir BEEK. They
t
BB AR SR RlalARdIFG bliss -

Accor ing to an e ment  of e i nvention _
t t

REESFINGNG o BROUREIAPHE R Map arane 9B BIRTIARG | prsdge which

rsegrbangeddoyei mewatde ampgrthe 18t slidirgy $irface gl tdfishnidneber. By the

E}% B TR me t'?¥ﬁrkﬂ$<% sdt%b%tﬁﬂgmﬁﬁﬁtda %m%ﬂ,}rgeme fifst mem-

e |nvent|on
R 88l a%f W%FEH@U'@ gbie esvies- ‘b%@"‘i"ﬁﬁl {@l 2Resrbeedigent of the
Inventigrethiethied reMbicr 8 shaft @bl‘r@ﬂ@ﬂ? dinngchetic pak. gr oove
so that the third nenber is novable through t he

ﬂ@@drﬁir'rgero% ér%%r‘n@gt Enhtﬁe frl?vegﬁ:orﬁ‘ﬁ@ﬁrr

rotatl gr 00V rnsprrgﬁs an aper-

e Hsaugfewhichdhe i@rcbsnemﬂeé is wva@ealnu awgrerfqemed gimpgdiment of the
imeomiIn that Bird eeraber t:cbrhprrse'@‘lé Hdlrtéitthr@ﬂhﬁfmé@%long a portion of

@%Pﬁﬁ (55 Srﬁerrgg%r %r;({q ﬂﬂeegpg %rir%nsg)% ﬁzgﬁrgesgqqgmgl p{l{cal groove so

thekthe thirdrmember iswoovahle throegh dhe aperéude Aty rotasing the third mem-
@&R&?@bﬁ&rt@ﬂﬂ&ﬁb@éxr& hend bér’FésdBﬁm?\%rhel|%Iegr86vé7ﬁér?bé’fmoulded for

SRR 0 SR AG0 Ko HaemosT FHP H1F SRARE- wi th L he

helical thread is that the second menmber can be noved »
Tha &t veemnbert ¢an tomptisenendrerthan anacaptinuee throngh jwiith the third

M¥mbef ahh % r"nB@eél hitérdefﬁrﬁﬁ‘ér theP¥irst %ér‘ﬁ&%?’gciﬁﬁa\'ié‘ s apertures

l.ockwi se or counter W se
SRR ot iPoShg cobag or s R mierirer, Bise 4 e afdhpapertures
craerlf’a\ne\nehtai grbevesi r st menber is achieved. Therefore,
it is easy and fast to adjust the optical 25

m&@m& d errgrdwﬁhg ke RS Hé?ﬁbér' Wit YhePHefic fﬂgﬁeaﬁ is that the

C r .0 rrb I ment
Lol Mestba B Eis eV e e Trsk Mesber dhiyes gireasions just by
romting tﬂeglme:bmemtoeaf Byadoitatingnthiehthird angraberf indthke tlockwise and/or

c@ﬁﬁfe?&échﬁ% ?F@ct%g esrrﬂjs ’icﬂ’f ?r?cﬂreﬁen éf ﬁ‘r%ge EH%%geFrelative

occurrin nmeasur
% meaﬁr'sgme&rbqrrfeﬁéhlewﬁ th'sergf?érer it tsrAsy asKd fen ioaatjust the optical

coapdnasicioragasiredbdsttioAdinpvas) rditingithe tHianeémyg: nal
direction. -Typically, the pitch of thread is in the

Aceargﬁrbd)tfo gh émb?ﬁﬁ‘néﬁpof ﬁ{ee{n%%ﬁ%ﬁ/ ther}:}ntgyeeorr tﬂﬂ%% ?H%Qhezrange of

Ocpgtoaﬁgéiegms pr@‘e[qmémth@dcange of 0.1 to 6 degrees. By the angle of
thread it is meant the angle occurring between the sides of the thread, measured

in an axial plane. With a small angle of thread a good accuracy can be achieved
in the iongrtudrnaf direction.

Typically, the pitch of thread is in the range of 0.1 to 4 mm, preferably in the range
of 0.210 0.5 mm. By the pitch of thread it is meant the distance that the thread ad-
vances in the longitudinal direction per every 360 degrees rotation. The movement
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vances in the longitudinal direction per every 360
degrees rotation. The novenent WO

/ 18PCT/ FI 2008/ 050725 of the second nenber
W§2P§{09%7§gto the first menber in the |ongitudi“i4f2008/050725

direction per each turn of the third nenber is the
sane as the pitch of thread. According to an
enbodi nent of the invention the |ength of the portion

[ ' , ical thread i,s jn .‘
B S lfIBEP ol Y (EpEY LGRiPel fippton
§fch tyrg of thentiird Themierdstasaroe ashke piteh dthrasd. t he
third nenber having the helical thread is typically

Accdrding nge enfbodinferit f SheRveRtied ﬂg@@hggﬁ @ffthb%ohﬁjm@f the third
. . | e .

oot oGP HRe, B 88T BEDY B ot rerray i

herrangeAfihip 2 ernhThel diasngier of et prstion of ki érdanember having

prRUTHIRACthRSHINS SRoi6h AR therangbOTBY3 HS8 Rt ﬂ%fé?!aﬁyztir{ tHfe range of
é\ r_the adjustnment process can be autonmated. For S
gg ﬁ‘[ﬂ"g; a conputer program product can be used for

controlling the electric notor. Wth a specific '
pesgsdingrio gnoymbedimest ehthednvantiberthe devibe compesesian vlectric mo-

foh orCioRetng B8 tARE/MEMBOURT IRE CIQHMNe Snd icbﬁﬁt%bﬂ’&kivx{ﬂsg direction.

rder t rform a scannj.ng operation. According
3 Usihg e et o Matarclhe ARMRITGRT PRGOS 8 BermsfeEated. For exam-
@enpréwaputer pEgramoprediciscale bahiseld foheonatrolimg ithe efetric motor.
¥ , : Ty r
W PO gy B LYt HIS 808 Wi co
Wige AR SRLNeHrASRY ISR AirgRtion ia Ederde perfoun ersanniag pperation.
substantial free play between them According to a-
Avcefdinged amnbotiodinéntodf theeinvention thensédvnd eReiber @bmprises a

- j ol At the.
@ff‘éﬁ\‘;ﬁf FRRIE WhorPflel edcdrgli P affabded 85 b8 Byftle Wojcall, te
4RVS AQE e GRCPTHEC PaEederPEMpdse thakthgy dre dulearoperational con-
rection wihctdohibthémwittiiLg apgSebsiantiBctdeoma g behiRnaheY According

ORI SRYamaR DY U [k fin, BB aihg et oat s suo-
siafdially densame apdine lengtiseithe@roovean the average ,

di aneter of the third menber. Some exenplary
inlarpretarasiSehboditrient 6€ BRNhUéMtiodathe dRtehtie eV circular cross-

sBERSH. I s £8sd BR bottom of the groove has preferably a semi-circular cross-
section. In a preferred embodiment of the invention the diameter of the eccentric
~ part is smaller than the average diameter of the third member.

Some exempla_i”y dimensions for the eccentric part of the device according to the
invention are as follows. The length of the eccentric part is typically in the range of

 2to 100 mm, preferably in the range of 4 to 20 mm. The diameter of the eccentric
part is typically in the range of 2 to 8 mm, preferably in the range of 3 to & mm.

According to an embodiment of the invention the second member comprises at-
taching means for attaching the optical component to the second member. The
opticél compoenent can be attached to the second member, for example, by using
a ferrule or screws. '

According to an embodiment of the invention the device comprises fastening
means for fastening the first member in connection with the second member so



25 invention are as follows. The length of the
eccentric part is typically in the range of 2 to 100

rably in the range of 4 to 20 mm i
: gi a(ﬁgg{7g1§of the eccentric part -II;IEﬁIFHQIéS/OSG?z:
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is typically
range of 2 to 8 nm preferably in the range of 3 to 6
mm According to an enbodi nen6 of the invention the
second member corr_pri'ses at- taching neans for .

, ‘ . S er,
AR B A SN TRARED ot R SRR W bo ac-
seetHahefe iYerxamie. witapplews gt ag Hightly cannedled torthe first mem-
ber et. with\® !8&%3 ﬁpﬁﬂw%ﬂnﬁlﬁ@%ﬁggﬁﬁé @l_eggé%bnﬁ hRember can
n r,s S_in.contac e slidi _

MR LAINEB o RS memieBd il 1 POl griber faspapertures
Hupegl whickt tharssrewg laré prrengeeethech apertures fare frge enough for al-
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present 1 nvention also concerns a use evi ce

358 il e A i 85 0 Lo 5 8 cpte
comporitis twa Hisectoas With adesichemnipisingea eV imeentagrenaving a flat
LN ¥@tRLea s@béﬁd’ﬁ%n?%g glrr%gésg C[G %th%ﬁgmigﬂéggﬁ?ﬁgnsuggce, and

| f_ur er, concerns a ne ) . [ .
an et%‘fgﬁke&ﬁ&%m@&m@maﬁgﬁw an peeratisnal Gannectipneith the first and

thengedost mgembér 56 tthaetheesedumidi menbef lifn®labl Riative to the first

: ; ] i t t ith tk g
AEIRE e RO IR s AARE defiosifiiineft ' ‘dtecton of
arotatigje axis of e BYvermembea by coomeg theohirdinnemberainfthe skrection of

iebtativn HEE anslopreE ebmpBnéRBteind Btta@ NG the88&3nd Hember, and

2 SRS i Bl g I st

RRr Fe bei vatho aise spatprieas adjusstiog thaeoptibalr comporieett ibya direction
ﬂ@ﬁéﬁtﬂc&lﬁﬁto?thbrrﬂtdiﬁﬂ%ﬁscbf r6BEng HEHikdMeRbel 5‘[20&1&1 Oits' rotation

rotation axis,. t opti.cal co nent being attac i
5 Bt W DiEtinh Hhe Polalaek Mo e iheas TRol9B: Vig an ecoentric
parbwhightis eddeptrizan atlation tootheretatibh dixisgfshe fridenembehe
first nmenber. The nmethod al so conprises adjusting the
optical conmponent in a direction 20 perpendicular. to
the rotation axis by rotating the third nmenber around

| r i axi rting the rotational-
AREFAIESRRETON REaE DRANES an cooentri ¢ part

which is eccentric in relation to the rotation axis :
T6e navel femtures mdbvidieare GRISEIRrEIESSRNAMTIOENISTE OT M invention are set
M peicular in the appended claims. The invention itself, however, both as to
its construction and its method of operation, together with additional objects and
advantages thereof, will be best understood from the following description of spe-
cific embodiments when read in connection with the accompanying drawings.

Fig. 1 illustrates a perspective view of a device for adjusting a position of an
optical component according to an embodiment of the invention,

Fig. 2 llustrates an expioded perspective view of the device shown in Fig. 1,
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vice for Justing a po an op
onent accordl ng to _an errbodl rrent of th
nt i ousiEalgs agchematic gidesview okl dayice m@cﬁ@ vk and
Vi ew of the device showmn in Fig. 1, WO
FQO®/ 07 4iN0LSFEss Emmmmﬁméngran@eldf asdenateeacaording fo an

schemat i ?mb&@m‘\’érﬁ\%f?fe |ﬁp§1tféﬁv' ce showmn in Fig. 1,

Fig. 4illustrates a schematic side view of the device
shown in Fig. 1, and Fig. 5illustrates an exenplary
adj ust nent range of a device according to an

enbodi nent of the invention. 5 DETAI LED DESCRI PTI ON
LT ANLE DORASCRIRT N OFTHEIRRAYUNGS a perspective view
of a device for adjusting a position of an optical

Fig. 1 illustrates a perspective view of a device for adjusting a position of an optical
component according to an embodiment of the invention. The device 100 com-
prises a first member which is a frame 110. The frame 110 comprises a sliding
surface 111. The frame 110 acts as a base to which other components of the de-
vice 100 are attachable directly or via various fastening means. The flat sliding
surface 111 can be seen better in Fig. 2, which illustrates an exploded perspective
view of the device 100.

The device 100 also comprises a second member which is a slide 120. The slide
120 is arranged to be movable refative to the frame 110 in contact with the sliding
surface 111. An optical component (not shown) is attachable to the slide 120 via
attaching means. In this exemplary iliustration the attaching means is a ferrule 121
to which an end of an optical fibre (not shown) is attachable.

The device 100 further comprises an elongated third member which is a shaft 130.
The shaft 130 is arranged in an operational connection with the frame 110 and the
slide 120. The frame 110 comprises two apertures 112 situated at the opposing
edges of the frame 110 through which apertures 112 the shaft 130 is movable.
One end of the shaft 130 comprises a helical thread 131 formed along a portion of
the shaft 130. One of the two apertures 112 comprises a corresponding helical
groove 113 so that the shaft 130 is movable through the apertures 112 by rotating
the shaft 130 around its rotation axis. The rotation axis is substantially parallel to
the sliding surface 111.

The shaft 130 comprises an eccentric part 132 which is eccentric in relation to the
rotation axis of the shaft 130. The slide 120 comprises a groove 122 inside which
the eccentric part 132 is arranged to be movable. in this exemplary iliustration the
length of the eccenfric part 132 is substantially the same as the length of the
groove 122. The eccentric part 132 has a circular cross-section, and the bottom of
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i nvention. The device 100 com prises a first nenber
which is a frame 110. The frame 110 conprises a
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ch ot her conponents of the device 100 ar
attachable directly or via various fastening neans.
The flat sliding surface 1118&an be seen better in
Fig. 2, which illustrates an expl oded perspective
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opti cal conponent (not shown) is attachable to the

) [ thel b St L RIoRRARS: orl SolrrRicBKEIEE Aiebgiop, the side

K9 eavesreigiyede thy fr@mq &g? irf a&ir@c@%pf Bowiationgaxis of the shaft

@Pt' AE ﬂf&%@?e fihe We\siiae 1200nbved edn @mmt ihgeﬁargﬁer Trelative to the
e | . | .

i 7 S MR RREh e o FoBlAh bk e 50 can thus

be mpved eelativenie the dramed11hin g iplane ai2be stidipg fausiaee 110 simply by

r6RFRG tSeshdvpa@pertures 112 situated at the opposing
edges of the frame 110 through which apertures 112

h 30 is. ) f_t haft, 1 .
ThaPAEL g of hotetisR 0 Swq Wea P SRt MuRiRG tn dtame, 110 in
cofnetiionswidlf theldide Afesthat e slide Bifbstays escdntact with the sliding
st%ﬁhﬁtﬁé it151 €S Tﬁg ?st%feavgsg ﬁ’@@‘Hr@\%o@.ﬁ%&t?ﬁ'thl%'éﬁgtrdé@\/sgzédlgﬁfﬂéres 123 of
the i, 10 ey ron el £ Al aste LBOHEF peariyas G2 of fe side 120
apx iosersized soothat they allovmsthesslisiebisiCatot bearoyablerreldtieé to the frame

14BCaishg HhEBiGHE Sffct 1. TR s8Rls 48P 2RO TRLL GG I ¥Pcket-head
$ %j;% | C F( lon to

eccentTtic part-1 is eccentric inrela
SEH¥S ot ation axis of the shaft 130. The slide 120
conprises a groove 122 inside which 30 the eccentric
Apsetteri8R top view and edsdhentatic reideabibe. oflthe dbvise shewplimFyg. 1 are

i!idst)rﬁﬁatdriﬁ_tﬁi '3%}@ A,qg%&tigélyt he eccentric part 132 is

substantiallTy the 'sane as the | ength of the groove

Fiqz.g'%glahtg%tgg %I%né%qgolgﬁreéqié%t%}ﬁ% gqlr?geci){ g léile{ffllrce according to an em-

bodiment of the invention. By rotating the shaft 130 back and forth the optical
component which has been attached to the siide 120 follows this sinusoidal path.
The form of the path depends, for example, on the dimensions of the shaft 130
and on the form of the helical thread 131.

Only advantageous exemplary embodiments of the invention are described in the
figures. It is clear to & person skilled in the art that the invention is not restricted
only to the examples presented above, but the invention may vary within the limits
of the claims presented hereafter. Some possible embodiments of the invention
are described in the dependent claitns, and they are not to be considered to re-
strict the scope of protection of the invention as such.



WO 2009/ 074718PCT/ F12008/ 050725 8 the groove 122 has
a correspondi ng sem -circul ar- cross-section. Thus,
the eccentric part 132 and the groove 122 are
~arranged to be novable relative to each other without .
any substantial free play between them By rotating
the shaft 130 in a cl ockwi se or.countercl ockw se
&Lgﬁ@éion,'the slide 5 120 noves rel ative to the
110 in a direction of the rotation axis of the
shaft 130. At the sane tinme the slide 120 noves in an
bsAidevicei foy adiustieg arpsition/ef am opheal foompenendin iwadirections, com-
gﬁgﬁg;ion perpendi cul ar to said rotation axis. The
120 can thus be noved relative to the frame 110
in a plane of th Ildlng surface 111 sinply by
r ot at # AitipRMBRRMAVIER flabsliding 8e{ac 100 conpri ses
al so two screws 140 for fastening the frame 110 in
connestsegonavnidimbbe atantyedl #0bsandiwdile trblatisd itdehd st member in

stays_ | act. w th -the | qi Sur f 11., Th .

scr evedTafIE ShishSidthd, B dRHE SRS R Mbubdl fgoptical com-
123 opondrd is hitaehatds) arsl apertures 114 of the frame

110. The apertures 123 of the slide 120 are oversi zed

- so_thgi c{?@gti& h?ﬁé[ rhEF‘nb%lr' Q?raﬁﬁ@d ﬁ@aﬁ%ﬂ@?&%ﬁﬂa@ connection with the

rel at | ve rame ong t
sur f al¥et iﬁqth%@%@r@ﬁﬁ‘%@%h@f W@)@&&Qﬁﬁlm%bﬁéﬁ meygrple relative

scr ew_s:a théfﬁﬁhﬁ@ﬁlbbﬁld ARliréceun and r@taﬁ@h%d:mthélﬂd@d member when

Vi ew devj |

Figs.t th\’i@ mEm %%‘ﬁ '”Q/@%YEd#ﬁdheéa’PF‘i'%Pfi @aﬁﬂ” axis, said ro-
exenplatioy ad§ Ustime rsubstardiallpf paratievice theaclidingi sgrface of the first
an em. é% odi ment of the invention. By rotating the

shaft ? Sack and forth the optical conponent which

has been attached to the slide 120 follows this. .
whengdpihgdlirshaemberrempisesaAn apertyadhraiighamaish the third member s -

A% aaRkandthel ﬂﬁd%ﬁﬁﬂﬁé Qﬁf’n&fse%% éb@éﬁtné%%rla%i@ﬁ‘ is eccentric in

of the helic nt ageous
ko o apian i of e TE Tetbsr R doenlidspafbio aranged
inrart h@er&ﬁoﬁalgwrﬁ@ctléﬂi with t‘hle%cohd reimes e thi ﬂhbesbddmd member

b o Ripie holve R Eh Mdfoe ine bR hELRRAERIR Said rotation
' azmyvhﬂnt thienthirdemiemtier gs dfeingh eotated awyndeée notation axis, character-
|QSH€?|3ftlt\eﬁrthg$@IWn@ﬁ rbéc?mﬁ S é(rﬂ'é;]lbac'l tﬂfeéd“%rrh@ﬂ%&hg?% portion of

escr | depe and t
thetthird n@“b@h@ﬂ@é@@dh?@mfﬁl%ﬂﬂ%@ssﬁ: 69@3%90“'"9 hellCﬂ' groove

I B CthEOirgf mbhﬂ)é;rigembvgmeamréw@h the @iperture by rotating the third
member around its rotation axis.

2. A device according to claim 1, characterised in that the angle of thread is in the
range of 0.05 to 10 degrees. ' '



CLAIMS 1. A device for adjusting a position of an
optical conponent in two directions, conprising: a
first' menber having a flat sliding surface, a second
menber arranged to be novable relative to the first
menber in contact with said sl1@ing surface, to which
-second nenber the optical conponent is attachabl e,

o8 A BOGAEC OAEF | TS S R LRl s geyige compries
ﬁereﬂmtnsonothafortrb@teledbedhm@mm@nbes intive sloskwigeaand eounterclock-

d ?eétJSt menber in a direction of a rotation axis
Wﬁ% ﬁ‘ |nrd menber when the third nmenber is bei ng

frlmo%{a‘? |n t he. dlrectlon of its rotation axis, said
G\ite FeFding FFQ@M@ttgﬁtﬁ’@lcﬁg'nﬁa?lﬁlnﬂ%lc'i@i'aPFﬁé"SQd in that the

sédshdhembdragompliséde drobse mefdeewhichhiBe&iddehttie part is arranged
{I rst ne er conprises an aperture through which the

Siadik i s novabl e and the third menber
conpri ses an eccentric part which is -eccentric in -
befatevine accartingrtotclainod, ekarmaterisbd in Niatdhedergth of the eccentric

bhe |§%%S§Hnltlﬁlhﬁﬁ{e;s§?ﬁ'é 38 tgéﬁ%ﬁ%f il @ﬂm%er ati onal

connection wt e secon er so t the second
menber is novable relative to the first nmenber in
& A lavicsh aperTabru i any rofithe seegering 4l a;hasraﬁmwed in that the

éderithc Edrtnné@arcurbalaberm-ééat@hed around its rotation
axi s, aracterised in that the third nenber

fHe e aRentue Bhant i he nE=TatrB dard Hrechsed in that the
senandsipentiengcompiised aiacing reeansdor attachihg rtoe wetitarcomponent
ﬂostn_gg vakhg rﬁ%ﬁB{a‘Qh the aperture by rotating the third :

. er

aroun S rotation axis. 2. A device
according to claim1, characterised in that the angle

S A tdavicgd aceording weanmﬁéhefproco@meocIQIm&iet‘draéegterlsm in that the’,

devide deuippReaFastetindOnicans! %ﬂﬂa]sté?f in the 'ﬁ?ét&ﬁér@lbleﬁeﬂ connection
ri c_moto

hat the devi.ce co es _an
wih I8 bec LRI SRRBRe SepRad BRGHIH L8 SO thct with the sid-
iogwsotfacel.ockwi se direction. 4. A device according to
any of the preceding claims, characterised in that

4 8 REFRY B ppl%;t -4 rdfstﬁé ;ﬁegé&’iﬁé%@ %@%i@lste@em that the

eccentric_par nge
SROPNFNaRSF ds Aelide. cl ai m 4, characterised in that
the length of the eccentric part is substantially the

AR dagickhscdorditih tonyt BEth@ pRRding claims, characterised in that the
third member is a shatt. :

11. Use of a device according to claim 1 for adjusting the position of an end of an
optical fibre. '

12. A method for adjusting a position of an optical componént in two directions with
a device comprising a first member having a flat sliding surface , a second mem-
ber arranged in contact with said sliding surface, and an elongated th-ird"member
‘arranged in an operational connection with the first and the second member so
that the second member is movable relative to the first member, the method com-
prising:

- adjusting the optical component in a direction of a rotation axis of the third
member and also in a direction perpendicular to said rotation axis



6. A device according to any of the preceding clains,
characterised in that the eccentric part has a

circular cross-section. 7. A device according to any

of the preceding clains, characterised in that the

second nember conprises attaching neans for attaching

the optical conponent to the second menber. 8. A

devi c [ . F

char a§¥ zt?tlﬁgé tlﬁ‘e% ttﬁ ﬁ:! ﬁ'@‘ﬂh r rBﬁrécg Itgg%%lil%gle&t? é[ﬁé oI;])tlﬁaI component
meansbeipg attecheditadhe second memlé@m@ﬂduthed@taﬂectaxmbemg substan-
With ghig ;?aﬁﬁ@él%'lﬁ@’@ﬁ’fﬂm%%u?fﬁéé of fife fief ﬁﬂ&’nlﬂ@rm)er

stays in contact wth the sliding surface.

V|ce accaordi ng to.an edln clw
BRGIIE 13 afons] g v Beabid RemBRL S Corteaicg) igsa linear motion
dﬂtheﬁseﬂmndqaem il ithieg) direciory pefpetnﬂﬁ:wﬁremeﬁhl@ gotatlon axis with the

G oG ERSHic P RS s CBPA i Foion to the ro-

lipnsingf theethidsinember otharactedsed imthaiphicatational motion of the
t:|=x?rd rﬁeﬂﬁbpﬁdcéﬂer@ |H§<5 hniﬂeﬁr Prﬂﬁfoh' cgrlhgfse%ﬂnﬁ %ét‘ﬁﬁlar in the direc-

onponent
%0& Pf saidpefaion W&%l\’ﬁ'@‘ fe‘nef algtofsa helier tbmadaf%medaalong a portion of-

Beceind MR aid meénlsg)e?@ﬁé 3 tthd! firSt Bridrib&r tomPlising a corre-
third nenber arranged in an

surface ﬁ ? ‘an el ongate

ﬂ%ﬁF@? Beligal gB¥ection with the first and the second
menber so that the second nenber is novable relative
to the first menber, the nmethod conprising: 11 by
rotating the third nenber around its rotation axis,
the optical conmponent being attached to the second
menber, and the rotation axis being substantially

- parallel to the sliding surface of the first nenber,
wherein the rotational notion of the third nmenber is
converted into a linear notion of the second nenber
in the direction perpendicular to said rotation axis
with the aid of an eccentric part of the third nmenber
which is eccentric in-relation to the rotation axis
of the third menber, characterised in that the
rotational notion of the third nenber is converted
into a linear-notion of the second nenber in the
direction of said rotation axis with the aid of a
helical thread formed along a portion of the third
~menber and with an aperture in the first nenber
conprising a correspondi ng helical groove.



