WO 03/ 025428 PCT/ EP02/ 10466 TRAVEL MULTI PLYI NG DEVI CE The invention refers
to a travel multiplying device whereby a small travel of one elenent can
be transfwons2sa2zso a nmultiplied travel of another el ementpctirozasssspl e for
activating valves, throttles and other devices in the field of petrol eum
and natural gas extraction. The intention is based on the object to
provide a travel multiplying device, whereby a snall novenent of one
elenent is transforned into a magnified novenent of another elenment in a

sinply designed and rel i-phhgeanmeriPLYING Dib/iet is sol ved by neans of a
travel multiplying device with an outer pipe, an inner pipe, and an

i nternedi ate pi pe between them each of which can be noved relative to
each other in the longitudinal direction by a certain |length of travel,
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the fixed pipe. In the process, one of the pipes is noved relatively

sl i ghPXYAHRR the other of these pipes is noved by a greater multiple, so
that a multiplication of the travel takes place. The nultiplication of

t | i hi eved in thi tion by the fact that th t out
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el enent . e novenent one pipe is thereby transforned into a -
cor r esleoraiit iga stvRrdesiopdiang retidlde manper-by neans of the |inkage through
t he nmovenent |inking elenent. The different ratios of travel of the two
pi pes which are novable relative to the fixed pipe derives fromthe
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overisier PRRKRIG 0 66 8ub BRRERA T ol 358 B WhicREHFo&hotes out  and 2
relative to each other in the longitudinal direction by a certain length of travel, where
there is at least one cutout in each pipe in surfaces facing each other, which cutouts
have different gradients relative to a transverse plane through the pipes, and which are
connected to each other by means of at least one movement linking element to link the

movements of the pipes.

One of the pipes is fixed, and the other two pipes can be moved relative to the fixed
pipe. In the process, one of the pipes is moved relatively slightly and the other of these

pipes is moved by a greater multiple, so that a multiplication of the travel takes place.

The multiplication of travel is achieved in this connection by the fact that there are
cutouts in the corresponding pipes, with cutouts in different pipes moving in connection
with each other by means of at least one movement linking element. The movement of
one pipe is thereby transformed into a corresponding movement of the other pipe by
means of the linkage through the movement linking element. The different ratios of
travel of the two pipes which are movable relative to the fixed pipe derives from the
different gradients of the cutouts. That is, because the movement of the pipes is

connected due to the movement linkage by means of cutouts and a movement linking



el ement, the pipe with the cutout which has a greater gradient relative to
the transverse plane through the pipes noved by a distance which is a
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pi pe as far as the cutout in the

In this connection, it should also be regarded as advantageous if the cutout in the outer
pipe is formed in its inner surface and the cutout in the inner pipe is formed in its outer

surface.

If the cutouts in the inner and intermediate pipes have appropriate non-zero gradients,
it is sufficient for guiding the movement linking element in the area of the outer pipe if
- the cutout of the outer pipe extends in the transverse plane, i.e. has a gradient of zero.

In order to be able to transform a small movement of the inner pipe into a larger
movement of the intermediate pipe, the cutout in the intermediate pipe can have a

greater gradient than the cutout in the inner pipe.

The movement linking element can be designed in various ways. A simple
embodiment can be envisioned for example as having a movement linking element
placed in the cutout of the outer pipe or an inner surface of the outer pipe, which
reaches through the slotted cutout in the intermediate pipe as far as the cutout in the
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In order to be able to move the inner pipe easily relative to the other pipes, there can
be at least a pair of cutouts formed in the outer surface of the inner pipe, with the
cutouts inclining toward each other. Thereby an axial movement of the inner pipe can

be converted into a corresponding axial movement of the intermediate pipe.

in order to convert a screwing movement of the inner pipe relative o the outer pipe into
a corresponding screwing movement of the intermediate pipe with a larger travel
relative to the outer pipe, the cutouts in the outer side of the inner pipe may extend

inclined in the same-direction.

In order to synchronize in this connection the screwing movement of the inner pipe and
the intermediate pipe in a manner that they are shiftable about the same angle of
rotation relative to the outer pipe, at least one vertically extending cutout may be
arranged between the inclined cutouts in the outer side of the inner pipe. This cutout is
associated to a corresponding also vertically extending cutout or slotted cutout in the
intermediate pipe so that by a corresponding movement linking element in these

vertically extending cutouts the rotation of inner pipe and intermediate pipe is coupled.



I nternmedi ate pipe so that by a correspondi ng novenent |inking elenment in
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but at the sa tinme an enlarged or dimnished angle of rotation is

achi piped at the internedi ate pi pe when rotating the inner pipe. This my
for instance be inplenented in that the cutouts of the inner pipe in
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at a smaller interval than the transverse planes of the intermediate pipe.

It is further possible that not only a travel of the inner pipe is converted into an
enlarged travel by the intermediate pipe, but at the same time an enlarged or
diminished angle of rotation is achieved at the intermediate pipe when rotating the
inner pipe. This may for instance be implemented in that the cutouts of the inner pipe
in projection towards the transverse plane have a length different to the cutouts of the
intermediate pipe. It must be noted that in this case also the vertical cutouts must

- extend in an inclined manner to enable a relative rotation between the inner pipe and

the outer pipe.

It is possible to have multiple movement linking elements positioned between
corresponding cutouts in the inner and outer pipes and the associated slotted cutout. It
is sufficient, however, if a ball is guided along the matching cutout and slotted cutout

as the movement linking element.

If the outer pipe is the fixed element in the travel multiplying device, then to multiply the

travel it is sufficient if the inner pipe and the intermediate pipe are in the form of pipe



correspondi ng cutouts in the inner and outer pipes and the associ ated
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It is advantageous in this connection if all of the pipes are non-rotating

rel at e hoveaht RhKIRG elehilnt i€iA™ RRASHItRERr BR%Emple on the inside of the
outer pipe, then the inner and intermediate pipes can be mounted jointly so that they
can rotate relative to the outer pipe to multiply the travel. In this case the inner pipe
and the intermediate pipe are coupled in such a way that they do not rotate relative to
each other. When cutouts are used in all three pipes, with balls which can move along
these cutouts as the movement linking elements, it is advantageous in this connection
if all of the pipes are non-rotating relative to each other. This can be achieved for
example by an appropriate cross section of the pipes, so that the pipes are inserted

into each other with positive locking.

In another embodiment it is further conceivable that the inner pipe and the intermediate

pipe can be rotated relative to the outer pipe and/or relative to each other.

The following section contains an explanation of an advantageous embodiment of the

invention on the basis of the figures included in the drawing.

The figures show the following:



exanpl e by an appropriate cross section of the pipes, so that the pipes are
inserted into each other with positive |ocking. In another enbodinent it

i s furthewoaseak&abl e that the inner pipe and the internmpdiratre2/1@spe can
be rotated relative to the outer pipe and/or relative to each other. The
foll ow ng section contains an explanati on of an advant ageous enbodi nent of

t he i'tig.\/ﬁré b8&c MisirBfor 864 Sisabsdrisled eaboeimentcdfaeavel multigyidg davieg. The
figureS show the followi ng: 5 WO 03/025428 PCT/ EP02/ 10466 Fig. 1 a basic

i | 1 usinregcorsianes withdne ive8ieNed enbodi nent of a travel nultiplying device

in accordance with the invention; Fig. 2 a diagramto illustrate the
interaction of cutouts in the travel multiplyi ng{ device; Fig. 3 the travel
mul t i Bigy? agliaraicie itustratel thegintasagtiog .of cutawtsin thaitiavel mHB@iW@Q)&?V"ﬁ?'g. 4 the
travel multiplying device according to Fig. 1 in a nediumtravel position;
and Fig. 5 the travel multiplying device according to Fig. 1 in the

maxi e $ Ky ehvel MMiiplging deiog. addotdire torfged iman irifal posigodevi ce according to
a further enmbodinent In an initial position analog to Fig. 3. Fig. 7 the
travel multiplying device according to the further enbodinent in a travel

posi tFi@”zl%ﬁ@ir@@el%ﬁulij@g%@%eﬂﬂca@cﬁorcﬁh foeriyr aved nmeditrinitaviehpositian; @adaccor di ng
to the“further enbodiment in a trave position analog to Figure 5, and
Fig. 9 a diagramto illustrate the interaction of cutouts in the travel

mul ti Filgyg e fg élﬁﬁulg@éﬁ@rd@vﬂ% dRotdi®y fokighein #irehaekirRim tralel gosgionl t he

travel Zhult1 plyi e 1 i1n accordancé with the invention is pulled
apart into individual parts, with an outer pipe 2 of the travel
mul t i Pigy6 tige tevelaeultiplyinigydevidef accordingntoamurtier embogdimeRigp RNdAgek ened. The
out er gi.Pe Z%hm{vs on its inner surface 7 a cutout 11 in the formof a
ci r cuPSFHIOLERAH0Y QA% R r uns around the entire inner surface in a transverse
pl ane 21, see Fig. 2.

Fig. 7 the travel multiplying device according to the further embodiment in a travel

position analog to Figure 4,

Fig. 8 the travel multiplying device according to the further embodiment in a travel

position analog to Figure 5, and

Fig. 9 a diagram to illustrate the interaction of cutouts in the travel multiplying device

according to the further embodiment.

In Fig. 1 the travel multiplying device 1 in accordance with the invention is pulled apart
into individual parts, with an outer pipe 2 of the travel multiplying device 1 only half

'shown and with its length shortened.

The outer pipe 2 shows on its inner surface 7 a cutout 11 in the form of a circular
cutout which runs around the entire inner surface in a transverse plane 21, see Fig. 2.

Into the outer pipe 2 one can insert an intermediate pipe segment 4, which can extend
for example past one end of the outer pipe 2. The intermediate pipe 4 has slotted
cutouts 14-17 in its jacket, as cutouts which couple its inner surface 9 and outer

surface 10 with each other.

An inner pipe 3 can be inserted into the intermediate pipe 4. In the outer surface 8 of
the inner pipe there are two cutouts 12,13 visible; these cutouts represent a pair of



Into the outer pipe 2 one can insert an internedi ate pi pe segnent 4, which
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Fig. 2 shows a basic representation to explain the multiplication of travel by the device

in accordance with the invention.

In particular, it shows the cutouts 11 an the inner surface 7 of the outer pipe 2, the

slatted cutouts 14 and 15 of the intermediate pipe4, and two cutouts 12,13 in the inner

pipe 3.

The cutout 11 lies essentially in a transverse plane 21 which runs perpendicular to the
longitudinal direction 5 of the various pipes. Lower ends 29 of the cutouts 12,13 and of
the slatted cutouts 14,15 lie in transverse planes 31, 33 which are identical with the
- transverse plane 21. Upper ends 28 of the cutouts 12-15 lie in transverse planes 30,
32. An interval 6 between the transverse planes 30, 31, between which the cutouts 12,
13 extend, is smaller than an interval 35 between the transverse planes 32 and 33,
between which the slatted cutouts 14 and 15 extend. In the overlapping lower ends 29
of the cutouts are balls 23, 24, which at the same time engage the cutout 11 of the

outer pipe 2.

It is also shown in particular in Fig. 2 that the cutouts 12,13 are inclined at an angle 19
relative to the transverse plane 21 or 31 and converge toward each other. In equivalent
manner the slotted cutouts 14, 15 are inclined at an angle 20 relative to the transverse



32. An interval 6 between the transverse planes 30, 31, between which the
cutouts 12, 13 extend, is smaller than an interval 35 between the
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an aaghe 41 arecdredriged symrhéteicalhyanitv sspecigbaneertral gxisPEtwaen f¥hverge toward

each other. In equival ent nner, th . reei nclined

at afuighgh sesdhe gihef FlgdresoA 'Eo'i‘?'&ﬁ’g%éﬁé'g&‘ﬁg?%%%%%%%%?%ﬁeo2/ 10466

g'zaggrr%%gea s3IPmefichIig s theRRYRIRalt B2 Twith cbsch &y theThdoute shewnilve cut out s
, an

_ 14715 are arranged symretrically wth res te. tral axis

bet wédg 2 inghe infemgdiateduire ¢ padghadmer ipﬁlﬁr%&e/f\ard?’ﬁr@ﬁ%F'é%ﬁ?ae@og%ndi ng

cutouts or slotted cutouts are arranged symmetrically to the | ongitudinal

axis 27 with respect to the cutouts shown in i i nternedi ate
I

] Fig., 2.in.the

pi pe Iftharitetrhediaten@pe gi peves lopgitudivallyariative & thegauter PR # B.Ca” t he

i nterped at L pe 4 oy, I ' i Iy, ' iRidife Jret®sn Bl pe 2, it
can ngs‘ap%‘?eéﬁ))g@&aWU@ tﬁ%’)ﬁl %?%;{c;é;%vg?éﬁ’%tzg!@b‘é?n%ee Fig. 2, A the

| ongigimditaséoud witle theonobemeSi ofithe inneo pipevd, ttihe intermasiialedibe 61S t he i nner pi pe

3, the internedjat ipe 4 is..,likew se . ViRt IHankage b
e and ey ieTmovas po e HRFEehBinkgor By ey iz ProREL AR 2I981n Wt adP DY e
to th&wgmidﬁ{h al laihrf-a@tio?h @V?Iét(ij\_wt@vtﬁé od'te?tpﬁm:b Ebgslﬁ.t_ra'nlieédislta{wel36.6ﬁh§tt@’v@b 36hi s )
greater than the trave i st ance,. mul tiple. Lt t t hat the
gr adidisiance 36 imgieatertban ge tf%‘@?gl??%l%ssalﬁ,a iyl |meplémqsg§ anrolPée;dr {e?‘gg own
exaggféai%ﬁélééﬁbnmfdrﬁﬁé‘ ctiould 2, 98 arhaatular arngowvr2éxaggerdiedsh ot t ed

S )

cuto ,15, so that inreality a considerq?‘gslg qreatgtr.rultiigll'cation of
t r avetompekison i theegradient iee apatecif] phdhe siotied i 1B §° 3N IHAY A1'so be
not e Eatidn Ve rakss pra¥sr se conpared to-the cutouts in
Fi gs%Oi’gg]%e@@?tggé%?%glt?hgﬁhdnn t¢1e gxerr%l ary inplementation according to
Fig 2 the inner pipe 3 noves in the opposite direction relative to the

outer, i pe & GINDATLd tding REFig™Pl RITRPLRb 18 hdtéd Heithe duBDEs atet O

inclined in reverse compared to the cutouts in Figs. 1 and 3 to 5, so that in the
exemplary implementation according to Fig 2 the inner pipe 3 moves in the opposite
direction relative to the outer pipe 2 compared to the implementation in Figs. 1and 3 to

5. The same is true of the intermediate pipe 4.

Figs. 3 to 5 illustrate various travel positions of the intermediate pipe 4 and inner pipe

3.

In Fig. 3 the inner pipe 3 and intermediate pipe 4 are located in their starting position
with travel equal to zero. At the same time the respective balls 23-26 are in contact

with the upper ends of the corresponding cutouts, and also engage the ring cutout 11

of the outer pipe 2.

In Fig. 4 the inner pipe 3 and intermediate pipe 4 are shown in a mid-travel position. It
can already be seen here that the intermediate pipe 4 is moving rapidly ahead of the

inner pipe 3 in its displacement.



5. The same is true of the internediate pipe 4. Figs. 3 to 5 illustrate
various travel positions of the internediate pipe 4 and inner pipe 3. In
Fig. 3 thwoimnei2pi pe 3 and i nternedi ate pi pe 4 are | ocat @ATIEPOY/ b6
starting position wth travel equal to zero. At the same tine the
respective balls 23-26 are in contact wth the upper ends of the

corr eﬂ@ s HgvCie nddmuantiavd| posiiog agieeretiee respective balls 23-26acretirhe out er

pi pe Fi 4the| ne i d_nternedi ate e 4 are shown in a
i b Ratact il g e pndd SR fiaits 120 SiEHMiitRBeFudly Bhadod R at o

Pi pe 4utcut 18\Gf ke b@Bt ik 2head of the inner pipe 3 in its displacement. 8
WO 03/ 025428 PCT/ EPO2/ 10466 Fig. 5 shows the maxi numtravel position,

where the respective balls 23-26 are in contact with the | ower ends of the

cut Ougﬁ ng@ %57 6398 tﬁ%ﬁbél?&ﬁk&ﬁ%r@ nge@aea BRal rclﬂgrte F|§M{a§‘§ tollfoph flifiGerout er

pi pe ur es travel positions are illustrated analog to
Fi gur @ntibd]meﬁt dfdine ravelmbltplyingrdsyitiemigrenticdl pahis aredvtieselfigunesyang devi ce.

Identl arts recedi ng Fi gures,
or ovi 68 a5y Ritag afeBald RS iR Pe i e RDeh MR cor di ng to”
Figures 6 to 8 differs fromthe previously described enbodi rrent I n
articular in_ that the .inclined extend,| utouts 12, 13, al ee Figure
B TR b eiTABkedaraing (@ EREres b o BiaiTe o BeRreapush ssSeiSed et nno:

pi pe %m%anrﬁenﬁﬁrpkanmaanatmmw“rﬁéd &hending cutirtls $2013 etscsdeBigarel4, 15 in
the internedi ate Vertical cutouts or slotted cutouts 38, 37 are

provi @eéxﬁéﬂ%lé‘é'ﬁe@ Hétherﬁﬁm%(étﬂe‘étm thegqutersige pEiednnefRige 3 fhiShe i nner
p' pe %p?ﬁéé)éﬁ’élagoﬁs‘% 'tﬂe ifclihed siHtRed téLﬂ?Hﬁ?a{élnzt?\e lﬁteﬁﬂédiaibgﬁlﬁéqe moved

e cuto the 1 nner si outer pipe 2 and caused by
the sManﬂlqadmutouss orammbwnutsd% Biiiase providezogtweentthe indlined cutepts Fee Fi gure
9, e 3in Figures 6 to 8 in the drawi ng sheet plane is noved

upwar %Idtt%ﬁed'u @irtgvm ng novenent. At the

If the inner pipe 3 according to Fig. 6 is turned, the ball 23 is for instance moved along
the cutout 11 on the inner side of the outer pipe 2 and caused by the simultaneous
engagement of this ball 23 into the cutout 12, see Figure 9, the inner pipe 3 in Figures
6 to 8 in the drawing sheet plane is moved upward in a screwing movement. At the
same time the intermediate pipe is also moved in the Figure plane upwards caused by
the engagement of the ball 23 into the slotted cutout 14 of the intermediate pipe 4.
Caused by the different gradients of the cutouts, a multiplication of the travel in the
intermediate pipe 4 in comparison to the inner pipe 3 takes place.

Figure 6 shows a starting position, Figure 7 shows an intermediate position and Figure
8 shows a final position, wherein in Figure 8 the inner pipe and the intermediate pipe 4
are arranged at the same angle relative to the outer pipe 2 in a rotated manner.

Figure 9 shows a diagram analog to Figure 2 for the embodiment according to Figures
6to 8.

In this embodiment it also applies that for instance the slotted cutouts 14, 15 and 37
end in the same transverse plane 32 and are arranged with their respective other ends
in the transverse plane belonging to the cutout 11 of the outer pipe. An end of the



sane time the internediate pipe is also noved in the Figure plane upwards
caused by the engagenent of the ball 23 into the slotted cutout 14 of the
i nt er nediwDe3p2yaes 4. Caused by the different gradi ents ofPCriPorudeuts, a
mul tiplication of the travel in the internediate pipe 4 in conparison to
the inner pipe 3 takes place. Figure 6 shows a starting position, Figure 7
shows @noutsti; BB @K tissnpespipe (aled driahged i thd teinevsrse glamabf thesiutdn,

wherein in lt:ieﬂure 8.th innq%cgiﬁe and the in%ermadi ate Fit%e 4 are
ar r angbta¢ Mg espepive aihereenas A these ¢uoutsd 2008 @re gIpRISd ihihg ot at ed
Wﬁnnertralﬁv@tgele;iplgnéBO.V%@c&f@eﬂibﬁmr@rth\/égnfuﬂipﬁééiWneregu[’t@froﬁﬂﬂe%ﬁﬂ?é?ghé@”t

according to ures 6to8. In thi's enbodinent it also applies that for

i nst argieTyale of thextrasgversedqianesi3n, 3owikneespect tetee recasid Tsane transver se

pl ane 32 and are arranged with their respective other ends in the
transverse plane belonging to the cutout 11 of the outer pipe. An end of

t he 9 Innieo0NSARS iPCTSEFDANEA4BSL it isyossibie if Zurtl3& embodimantsitat frigpe i s al so

ande g les S APTIEEuRe TR 3 b R Bt bhal o PRRc) BRabE FPRRY 30 “The.

cor r edpdineloatpr tui/2in thielttavel inaliblyary deace. tThis mamfohiasidintbeeence intervals
of the_transverse pk)@nﬁs 3@], ﬁ}w’th respect to the recess 11. In this
thag e s[q%

connedPPEINERtERL Bre © [8Cepses)th 8N ProiRcHlt tomearde Kisd@caght s t hat

the i1inertheitRMsdersd pidnRe2] BERICEREY Bcfed Q@e#igﬁ?@zbérer&ﬁéﬁe%@t@ﬂﬁ@l? .
different angles relative to the outer tube in the travel mltiplying

devi cEMRRPINAAG langitns ofdha satte cutauip dntthifar instanes themsojeetegtiargtor ~ t he
recessfithe-facess 1o %ﬁllé‘r%éﬁ'fhé BHES S Fe'ﬁgtr{ G4he gloftﬁe& &ﬁ?ﬂithﬁ, p{]é"“s"er S€

pl ane 21 associated thereto, see Figure 2, are different to'the

cor r edpieraedigta pingUtis ralatadrbasit atgreatec angletts thistoutes piplef2 fran thedrarce t he

Phe <P eaEhdne Boghoifs A8 R el e Floutee ah . Rufliistiont o7 ca o
ang| e tihat in tisis casethepreptical cUitvain 38 meust aiser exten i dedbmesporidirglppgiitédns of the

pi pes rﬁgrrdi ng to Figures 6 and 8. It nust be noted that in this case the
verti tout 38 nust also extend in a correspondi ngly inclined

It should be noted that the illustration according to the figures only shows an example
of a displacement of the inner and intermediate pipes in the vertical direction. The
travel multiplication device can of course be used with every possible spatial
orientation of the pipes.

Let it also be noted that it is equally possible for example for the inner pipe 3 to have
the ring cutout 11 on its outer surface 8 and to serve as a fixed pipe, relative to which
the intermediate pipe 4 and the outer pipe 2 move. In this case the cutouts 12,13 |
would be on the inside 7 of the outer pipe 2, and instead of a multiplication of travel
inside the outer pipe a multiplication of travel would take place outside of the inner
pipe.
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manner. It should be noted that the illustration according to the figures
only shows an exanple of a displacenent of the inner and internedi ate

pi pes i n wWha3weyes cal direction. The travel multiplicati @aTd®Per/e®ecan of
course be used with every possible spatial orientation of the pipes. Let

it also be noted that it is equally possible for exanple for the inner pipe
3 to have the ring cutout 11 on its outer surface 8 and to serve as a
fixed pipe, relative to which the internediate pipe 4 and the outer pipe 2
nove. In this case the cutouts 12,13 would be on the inside 7 of the outer
pipe 2, and instead of a multiplicatj of travel inside the outer pipe a
mul tiplication of travel would take place outside of the inner pipe. 10 WO
03/ 025428 PCT/ EP02/ 10466 Cains 1. Travel nultiplying device (1) with at

voa: t 1oheySteBlieBiREseie (hn 415 BBl wdl &, G iRt B 2hE, P h° e
| ongi bn?lihrﬂ@rf[mfhha@?ﬂp@m)(o@kltleﬁedil beve;arﬂfaem w(ljmicat;:rcadi s a}wedmélatlva\‘.cel (6,

, at | east one ¢ ornmed be aci aces
( 7) 8, éma‘itb?”'@f insger{on nguggmi 3*re<§(°n455}e%\m CE%@W%P?E%Y%I@% gr adi ent s
(18, 189), Whaét'lé’ébttoﬂe%uﬁdu@(‘ﬂiqw& rmBH‘b@ﬁNée?‘blﬁaCFn@r@mbeé (B8, 1®ofleach) , and

whi ch are cou each | east one novenent |inking el enent

(22- 2BiPet(d, Bi fbkwhw@ QUiRLESEReW ddffer@w@ramsaés (18,19) relativeriog ERNBYRTBS pi yi ng
devi Cﬁegé ¢ ﬁ')ﬂr&iedﬁ( e p?ﬂé%}[(%%%%h&ﬁﬂldhrﬁré%h Fe'd%ﬁ%é&ﬁ othéﬂb}ﬁt ledé) in the

i nter otte cut out . Travel multiplying
devi cenamowerrmmlmmg elenmnt (P26} toelinkAbe moventeits Dﬁ’é\ecmp%(%"r) (11,12, 13,
38) in the outer and inner pipes (2, 3) are forned as recessed cutouts. 4.
Travel multiplying device as in one of the preceding clainms, characterized
int hatTrat/bBrnuuinAlng davige asirt dlainotit eharpcterized)inithaf tihenedowtr(14He, Bé)j ter' s

i nner. s in the inner pipe (3) is

t or ol Bh aEnedbEbe )i st 4.0 o cutbth

3. Travel multiplying device as in claim 1 or 2, characterized in that the cutouts
(11,12, 13, 38) in the outer and inner pipes (2, 3) are formed as recessed cutouts.

4. Travel multiplying device as in one of the preceding claims, characterized in that
the cutout (11) in the outer pipe (2) is formed on the latter's inner surface (7) and the
cutout (12,13, 38) in the inner pipe (3) is formed on the latter's outer surface (8).

5. Travel multiplication device as in one of the preceding claims, characterized in that
the cutout (11) in the outer pipe (2) extends in the transverse plane (21).

6. Travel multiplication device as in one of the preceding claims, characterized in that
the cutout (14-17) in the intermediate pipe (4) has a greater gradient (20) than the
cutout (12,13, 38) in the inner pipe (3).

7. Travel multiplication device as in one of the preceding claims, characterized in that
the movement linking element (22) is a ball (23-26) which moves along at least two

facing cutouts (11-17, 37, 38) in different pipes (2-4).

8. Travel multiplying device as in one of the preceding claims, characterized in that
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5. Travel nultiplication device as in one of the preceding clains,
characterized in that the cutout (11) in the outer pipe (2) extends in the
transver swopBama2§ 21). 6. Travel mnultiplication device asPCa/EPOE1@66t he
preceding clains, characterized in that the cutout (14-17) in the
internedi ate pipe (4) has a greater gradient (20) than the cutout (12,13,
38) i thetdutout(id) inthpeufed)pipe’(2) Ts aviay cutdut iplicreattends awunddh@inside Gie of the
preced%arﬂglcl ai s, characterized in that the novenent |inking el ement (22)
is a BHY ey 26) whi ch noves along at |east two facing cutouts (11-17,
37, 38) in different pipes (2-4). 8. Travel multiplying device as in one of
the preceding clainms, characterized in t CE 11 WD 03/ 0254 ﬁ >ﬁ]l'/ EP02/ 10466
the cft bavelmultipiyng fevier eein ongef heypreceding claiing GharactrRzed infBatals or ound

the 'lé%bg@é lalr o‘PEuth% '1Qt132'is fo?mea"@tf%' od’ﬂa'n1 Surpdosi (BPotieiimseraspé [B)one of

the prec characterized in that at |east one pair of cutouts
(12, 1W)th|ﬂ$e t:otomj(ﬁzm&)mtecmtrmatﬁnlnalu*@tlpa)towardtmhlqih@rr pipe (3), wth the
cutouts (12,13) extending at an inclination toward each other. 10. Travel
mul tiplying device as in one of the preceding clainms, characterized in that
at | ed8tTranel maltiplyifg «texﬂwﬁsuddma ofttBe precddimgreldinis chacacterizged du thatc e (8) of

i 1 cc P SRSt bai Bt ol £ol ik fronefiin e e Sfecitle BRBeL APk o E e,

char agiteitha edtouts (122t 3) ettehdng indingd irethl saahd Yirectibandi ng cutout (38) is
arranged between the cutouts (12, 13) of the inner pipe (3). 12. Travel

mul tiplying device as in one of the precedi ng clainms, characterized in that

two payr 8 greéatmsy biaings, ! rammt maaemtmal
t owar 32 ?ﬁggl ﬁu&ﬁ%@d@%\gﬁe %%:ns&%h:?; Hrt he |nnelr pi p Y in the outer
i

sur f aatale@st)orneme igally @@endm@wﬂou Wam@ewwweénﬁée PH oytsel 165 T3he
precemqu @gg}i characterized in that the slotted cutouts (14 to 17, 37)
of the Rt 'a)t'e pipe (4) are arranged in pairs corresponding to the
cutouts (12, 13, 38) of the inner pipe (3).

12. Travel multiplying device as in one of the preceding claims, characterized in that
two pairs of cutouts (12, 13, 38) are formed in a manner symmetrical towards the
longitudinal axis (27) of the inner pipe (3) in the outer surface (8) thereof.

13. Travel multiplying device as in one of the preceding claims, characterized in that
the slotted cutouts (14 to 17, 37) of the intermediate pipe (4) are arranged in pairs
corresponding to the cutouts (12, 13, 38) of the inner pipe (3).

14. Travel multiplying device as claimed in one of the preceding claims, characterized
in that all cutouts (12, 13, 38) of the inner pipe (3) and/or all slotted cutouts (14 to 17,
37) of the intermediate pipe (4) lie with their ends (28, 29) in two respective transverse
planes (30, 31; 32, 33) in the corresponding pipe (3, 4), with the transverse planes (30,
31) of the inner pipe (3) having a closer interval (34) than the transverse planes (32,

33) of the intermediate pipe (4).

15. Travel multiplying device as claimed in one of the preceding claims, characterized
in that the cutouts (12, 13, 38) of the inner pipe (3) in projection towards the
transverse plane (21) have a length different to the cutouts (14, 15) of the intermediate

pipe (4).
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14. Travel multiplying device as clainmed in one of the preceding clains,
characterized in that all cutouts (12, 13, 38) of the inner pipe (3)
and/ or alwogBmeisesl cutouts (14 to 17, 37) of the internmedcatEPopiq@es (4) lie
with their ends (28, 29) in two respective transverse planes (30, 31; 32,
33) in the corresponding pipe (3, 4), with the transverse planes (30, 31)
of the inner pipe (3) having a closer interval (34) than the transverse

pl anesx( ) 5 i i I 1 HNg

Gevi cd0sLaypLdliaing d8iSd a8 bRRALS k) Biinbibloodting AEMIE chBVactPUAND

t he cin thata H4IP(23135) i88lided atdmg reapestivei qoere&pynding putouitsctlilohs, t38M@nds t he

transver.s ane ve | engt h di.fferent t e cutouts (14, 15) of

t he iﬁlogﬁﬁgﬁi%iﬂ%(%ﬁ%é’%s.tﬁam&w?h@mgw /10466 16. Travel

mul tiplying device as clained in one of the preceding clains, characterized
in that a ball (23-26) is guided along respective corresponding,cutouts
(11-137. @@yehwftlpwaﬂ evice ¢ bLae pHiRe Precepya slaims CRALISLREREd I gt g

el eme b g ' ' bi ghtst he preceding

cl ai rrE{,e @ﬁ%@ glg% e(?’? %@%Kﬁé‘rn{@#éétté Bﬁ‘ﬁe@?ﬁﬁﬁergﬁ%g?%(% gﬁ%mi ntser medi ate pi pe (4)
are formed as pi pe segnents. 18. Travel nultiplying device as in one of the

: IrTRiplyf L 7:65hd ' ' i nked
For - nabr G el iR\ fIEYENEEEs fine Sharecddify AR, oMaPacienkedtftar | 1170,
can bthd innkepipkdB) cart belinkéd for enotian witht @ traedlénitiating dlement avéthewul ti pl yi ng

devi .ai med i f 1 di | ai h terized in that
the pipedategpa (8 heonesntnplor Midan & e 88T ach other. 20,
Travel multiplying device as in one of the preceding claims, characterized
ol at ToeT et wolighitg Bevighs Eameny ot pLia ot Bains igcteriged — ¢

in that the pipes (2, 3, 4) are rotationally fixed relative to each other.
20. Travel multiplying device as in one of the preceding claims, characterized in that

the inner pipe (3) and the intermediate pipe (4) can be rotated relative to the outer pipe
(2) and/or relative to each other.
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