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GRI PPER FOR OBJECTS The present invention relates to a
devi ce for engagi ng objects, such as heat exchangers

wW@R00sm63psg si zes, which conprise a bundl e of PCT/NL2007/050531

f eed-t hrough tubes extendi ng between two end pl at es,
GRIRPER]FOR\QBJBCE8Npri si ng at | east one gri pper provided

wth: at least a first and a second gripper arm at

| east one of which is novable with respect to the
The prggenyrinyserien melateent gshavicn foeastIasi®@dobj ect

objddiey, eb@&menhea@cbx@hdﬁgaw@fne&fﬁmgsm@@@n%tleﬂ to at

| east nedqf sgﬁflr t and second glg arns for
COMRYISSi Ag Bt "6p8 r‘@;‘i“%"pﬂié’f’esase"ﬁ d b§&6’ﬁe“ two
end grliapper Ssaide dgeihsy a:lohxprknmm at ahdastthengrqu@@rerar ns are
prom% 5919131: %Qt h.gééty ”En?gt.e deg sec

dobetepe i 2
one-pl ece gripper arns are bent  or v t3 be
leagibloget of evidichses drpvebdagaittad respentt tpotlb% Cm!ilmrpul at ed.

griggtt GkhCis dRsLodhiRdaby1de Ohé RiFfect! PReldbailies! OSEd
condition thereof in fact defines a space that is

and , Sriving neghajtyh GiongeatbhPedt tedsbeoumipirated.

flrﬁﬁla@ddg&ﬁddcbgdlﬁﬂ)éﬁhmbsfdﬁ kc@6sing ol apeshdg thee bend,
the curvat re or the configuration of the one-piece

ITiRRSIRE™ r%?l Such a configuration according to the
pri or art has the di sadvantage that an object having a

SUC@;;BA kggrwr%r che LUt ek g i, b snént tehgé%g{%rq\gssubed

grlppe arns can r n the
madgrﬁtpséﬁntlrﬁltlbrelel@@eale%duutspehlbf sulb oR¢HI€cear ns .

gripfan athe fHd BRRE &Y Wrdé® terhaki eyinRd aBQeee‘J”el?ﬂcﬁ.oée
certain curvature, objects havin out er

an S oahrS HEEEL Foba REnPates baiey UG Ls |d5BF Tpee he

by €Hd pRE€pper arms in the closed condition thereof in fact
defines a space that is available for engaging an object to
be manipulated. Said described circle is directly related to
the bend, the curvature or the configuration of the one-piece

gripper arms.

Such a configuration according to the prior art has the
disadvantage that an object having a smaller outer
circumference than the circle described by the gripper arms
can roll or slide within the gripper in the closed condition
of the gripper arms. When the gripper arms are configured to
exhibit a certain curvature, objects having a larger outer
circumference than the circle being described by the gripper
arms can only be engaged with difficulty, in which case the
gripper arms will not be able to enclose the object to be

manipulated completely, however.
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arms can only be engaged with difficulty, in which
case the gripper arns will not be able to encl ose the
WoR)8o6306 be mani pul ated conpl etely, however . FOIBENL2007/050531
obj ect of the present invention is to provide a nore
versatilely usable gripper, by neans of which snaller
objects can be tightly and securely engaged, whilst it
The phi¢gly HethDrrr9s68si biventéondispitot hé"‘g‘rdiepﬁe‘i“"‘t?) t he

vers@Hi Hd X u%QBIQLHr@EeJ:,th@eEneQJ% et whiéh RhalRe} Pad riced.
In order, to acco sh that obje EEF a deV|ce accor di ng

can pg L] YeaRA(SSH 8 iB92PEde et S8d FPRE RSP At
possh.BBéttcoraelapf: g drippet tantdhes ennsddgregnrenrasfrs

S f.i st r, a ego
larger p]eec%%néo b %n V\% %&%idfs{[m acﬁr?eéegg ga c%ﬁf)f‘l&} l]:qlat
obJepar ta dEvdcpi W}Iqudllyg cmmhedp’é%ﬁfe'tthevverm#@nans adj ust i ng

charHEEQP{He%fTHBr pyided beiveoResst dafibr BirAndndesaha
i pper armparts, said adjusting mechani sm being

gr
9TiPRPF oGRS CPBPE MRSt FhESt HELBPRT & BeP¥kerf™daFle gr i pper
secorNyPHIPger bA slaRgNUBIGE fﬁ&str@ucdls&%ﬁ&rgrﬁbpéh%ﬁrbj ect

Pertiap=t 1O PRORTY (IRISLET ARTERobt SBnPT Ui ARERTof each
mecr@hnprpe;srca:rm;ed dmeta&eehesmitd ditsormdobetdrel tgwdpger @

parts algaa%gg]:ﬁ?é 3\% aﬁn gggg?dﬁrrznpgd f%gaéhan eCt S

mani can ]be
the eneltgslaztweandsam ggameem@mspmtrs Ilaréﬁ?ef@l?}‘eet@ ttﬂpet

dianleR8r 954 RRRI oBFEMS tbob@eexg%eeblﬁnq;‘r E‘@r@&%lgéhb Nghidt 1S

noted at this stage already that nman

objechnf TyLTRtS YA O FﬁéUJc‘iWaFHF‘éa%’Fet ﬁ’é R IPER Tl B¥
of @khp@ﬁ:{ppﬂiﬂﬁrﬁhfﬂr Jael DNédst bar shel off w@efwoatgelp@asl bl e

as ual | ar Ims on s;é
armyr FﬁBe}?e f2EY %reaﬁt gee‘%ec%/\e\%gi”s’ fséti’alyx’é%mec?ig tcLhan
mannpmiagedpqﬁﬂ'bar$ncurely clamped down and enclosed, and
the same holds for larger objects that the gripper needs to

be capable of manipulating.

It is noted at this stage already that many other
configurations of the curvature or the bent form of gripper
arms that jointly form a gripper are possible as well.
Usually said gripper arms will consist of gripper arm
segments, however, for example more than two gripper arm
segments, which are adjustable relative to each other but
which must nevertheless still be sufficiently alike in that

case to jointly form a gripper arm.

Various preferred embodiments of a device according to the
present invention are possible, which embodiments are defined

in the dependent claims. Thus, the device may comprise at
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segnents, which are adjustable relative to each other
but which nust nevertheless still be sufficiently
W@bkiokmeIons t hat case to jointly forma gripper BECTYNL2007/050531

Various preferred enbodi nents of a device according to

the present invention arg possible, which enbodi ments

are defined in the dependent clains. Thus, the device
leasgaywe arppbers atlinepartiand agrippgdescasq qfarticul ar in
compEPskaEi9 ofo ar abiad! Y ehQneRt sdvaltiagebul tegray be

advant ageous to provide a gripper at several positions
Provafe iy RBPPE fJt KeVREI e dOSibIYY 2doRe HIR éePothngage a
ther€8RPsy alsi V8l ve @lbasgesd &;hg@bieestcdmpaaameayséa&h@ted
psoRnner. In ant%tba merrbeod 1 tg]er eﬁ?sasl'mgln th| n
ob3efhi 17 14 JRER0T I T or "EHE dewc FOE oIl seca east one
possibhaecithig thiengmanbetniedorsthal davitedst comprigd ppers.
Leastfe | donhBcflRp ﬁ%@ﬁ@'&&&{& esaglusst A& dhpat ed

ction o ri ers via or in the
grlp@enﬁeclthuﬁglél Jeﬁ‘r@ﬁ?° ww@#eu ﬁatr@elaé? |aoﬁ°erd%=rﬂetemo or

acti®Rr §f RN t{¥0g SiHpRPS $1dnY, URLE ot Qﬂdtﬁé) dsmadcHnig only
a synchroni sed action, in which both grip ers are

ele“!?i“ﬁul’% Sregdingred 8§EH°‘br°foﬁBﬁe‘a'° Pt 8B B an
grippelkois ivhdebstdod ke BearpperSomlse al sglmmmhnalsleg! cl osed

end ccqrding to an addi t.i.onal alternative
actﬁa?bogn &% a?éhj r1 Pers ar6e31$%%}ﬁae% ?K% close or

opernedr.r Etsp@rydahgo dre ppeacfaxcms mnwlatqbonhe gqmemeoﬁ are
1nd1%g8£iﬁ{ ngggdloe‘agbehw gri ppers for supporting the

bj ect thereon. By connecting the gripper arms of the
i ndi vidual grippers in this way by neans of a support,

Acc@aalgeJ&s:tant Rabe: ivRAh Po) al1ed rEan Re cBbEPaidngd gver a
ger distance, thus ‘grow di n a lar contact area

| a
SuPRGGE ehiBRUPEDY HPd RECEES Lot oL SRARTLRA ZEQBSYT ¢ hout

arm€éliy bi &hfburation comprising at least two grippers for
supporting the object thereon. By connecting the gripper arms
of the individual grippers in this way by means of a support,
an object to be manipulated can be supported over a larger
distance, thus providing a larger contact area for
manipulating the object to be manipulated without any risk of

damage.

In another alternative or additional embodiment, the device
may be characterised in that at least one of said driving
mechanism and said adjusting mechanism can be selectively
actuated by means of a hydraulic power source. This
embodiment is in particular advantageous if a crane or other
apparatus of which the device according to the present
invention may form part or to which the device can be

selectively connected comprises a hydraulic power source.
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damage . In another alternative or additiona
enbodi nent, the device may be characterised in that at
wo e@sese of said driving mechani sm and sai d BCJ/NE2GOMES0531
mechani sm can be selectively actuated by neans of a
hydraul i c power source. dhis enbodinent is in
particul ar advantageous if a crane or other apparatus
Thispf sy IFaFRev HdV iac 8T eric deal ngrang st hangrfegefibat nvent i on

reasaY sh&H Bnpasbodiimeh® MAY &3 B@&éd@%ﬁb@@s(“NEVQcheless,
selictlvelg fonnected conpri ses hydraul i ¢ power

It 15,0782 PARSEPTS HohESE X SKi PAWSF §r°§5fe?1'arﬂ‘/“35r%ﬁe¥l and
eledtoictimaterr easore Soche brrtenbackhtvaiat, avy. be
advant ageous. Nevertheless, it is also possible to use
ot her power sources, such as an electric power source
On thgrothachrnd Homaysbe etary @ivartagepherithantyétawie be

powe¥eE¥u AV 38t REEPUS kbnfi Jurdr M 165RQVEL %Q%Bgﬁl i dused
to conlﬁgure t he adj usti ng nmechani sm as I nder

a cydipdemistgepeine oetuner £0d AGt U cRethp |%§Pear¢ﬁf‘parts.
partlsn tﬂlﬁhﬂ&ayaytlﬂ &sp§6§éﬂﬂl§ t&)éﬂﬁugﬁttﬁé“éﬂ@Gngaf

I t h
ros RERR LN Rl LERSL A PRLS Y SL AL L0 each

thusgeil pperheacpnevatsira mhcﬁent Eurmruﬁ'mneegridp@rdakm&ra} a
c t eprel ves na

wl’xol@3 E‘@Pﬂ%’ﬂu@%y &%dg%l&%%r PQ{;!@lﬁsﬁ\cggnﬁr%see ggl ?T’I nder .

armsl ﬁharmﬁlwens B2y denderned by adelliindeal oerdfodensht, the

comgHik¥i NGyTRRRGNI sm may conprise a |inkage which is
pivotally coupled to the first and second gri pper
arms. Said |inkage can define a parallel ogram

In aperhéfgulakirpative oenbddiational V&nlbbdgiﬂémgr itRReHr &F iy A
dri.vi ng el enent may e the p0|nts in

mechandsm ey Icgf‘%ﬁlrsaemac IfSTaé’ﬁr aﬁ’rC S ﬁ qclg

to tde ¢irgf and second gripper arms. Sald linkage can define

a

a parallelogram confiquration in combination with the gripper
arms. A driving element may act on selected pivot points in
the paralleldgram configuration in that case. Such a driving
element may be a cylinder. In this way the gripper arms of
the device can be driven in an elegant manner.

Additionally and/or alternatively it is furthermore possible
to provide an embodiment of the device according to the
present invention wherein the two gripper arms of at least
one gripper are movable, and wherein the first and second
gripper arms are coupled by means of meshing gears on said
first and second gripper arms for synchronous movement in
opposite directions thereof. Although it has been noted in
the foregoing that the grippers may also be individually
actuated, and although it will be understood that the same

holds for gripper arms of grippers, synchronous movement in
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element may be a cylinder. In this way the gripper
arns of the device can be driven in an el egant manner.
w@dasosanl |y and/or alternatively it is furthP€HNL2007/050531
possi bl e to provide an enbodi nent of the device
according to the presentsinvention wherein the two
gripper arns of at |east one gripper are novable, and
OPPORM EF ed F qttd OR$ rah JaREPTeeamd off igtpeeasy meeageirraml ed

may BY¥oUWERNSn0habEsga8useilicddMerrdl EshbEf4113NdeSaEANd s
per arms for 'synchronous nmovenent in opposite

realgF'F Ry SIFEPEhet SbFIMALE KERGhIY T2 tHAE BURT RSP in the

counfter 8@t thighgt ba&r:t h&tgéarppuer ensmedlthat bghd adippeial | y

actuated t hou t. will he. un erstood tha t he
s e e P o Rl B, bt HEF o B s
nnvenent i nopposite directions of gripper arns of at

Herélﬁéﬂep% %b@@ﬁ{en@b{f FHh%V desaft @Wéﬁﬁﬂ@@ ?1 be

nbodi nent. Especi al his 1s realised means of

deso&l&ﬁ?rpve mOg R ﬁ@"tﬂ%t i 6%/1 J@oﬁﬁF?%utﬁ’gtc‘e'mt@spéﬁaﬂcrrg

ereQQaﬁésclziitbel%aBng&:aﬁﬂiblr&ﬂ at aésiihl'l{% ggbmen@rlﬂﬁctia{gﬁt

ecure cl osed r.ound. an objec 0 mani pul ate

the dEYERtign &S BAC SHATBArHR SBFD (47 SBPESLRRR H-nvent i on

E‘uruhlelrinobe de:siamdnmit Iemen‘mﬂﬁ deé aiddlclatedi Sl)mmhedsérﬁhat t he

nmedS3ET | RGN TEL Slor1d8S6rd DS AN, GX3TBLE A2 P0SSP! ©

odi rent ana- t f%e invention s not

view§uchna#hQHﬂyadln®nt. Furt her nore, |nd|V|duaI elenents
are indicated by the sane nunerals, insofar as
applicable, in the various draMAngs and views. In the

Figufieadi FROWSFiag B ESPE SR bRy ievpef shetevige FFQrddra atevi ce

the PreBEAL Nthvedtti b i @s€Ntarianvention in use; and Figures
2A and 2B show a single gripper as shown in figure 2
during various operative conditions thereof.

Figures 2A and 2B show a single gripper as shown in figure 2

during various operative conditions thereof.

Figure 1 shows a device 1 as a possible embodiment of the
present invention. The device 1 comprises a suspension 2, to
which a carrier beam 3 is attached. Two grippers 4, 5 are

mounted to the ends of the carrier beam 3.

The grippers 4, 5 can be used for engaging, picking up,
moving and generally manipulating an elongated object 6. The
cylindrical object 6 may be an industrial heat exchanger. In
said heat exchanger, fluid conducting tubes extend between
end plates (not shown). The dotted lines only show the
outside contour of the assembly or the bundle of said fluid-
conducting tubes. Such cylindrical objects 6 may have varying

outside contours, in particular varying diameters. The
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Figure 1 shows a device 1 as a possi bl e enbodi nent of
the present invention. The device 1 conprises a

W@ Epes®sdn 2 , to which a carrier beam 3 i s apCHEha®7/050531

Two grippers 4 , 5 are nounted to the ends of the
carrier beam3 . The grippers 4 , 5 can be used for
engagi ng, picking up, nmoving and generally
grippewdl-abi PP &¢SePoTRdearbipddy snga%hénemfﬁﬂﬁlea?
cylgpaggaﬁog?yc@e 6aBf | Vs @lare@ats exchanger. In said
heat exchanger, fluid conducting tubes extend between
end plates (not shown) . The dotted lines only show
To thet andsktHe qappeus ©f % kechssepblye dwot beipprrdlagmef
alg sfI Wi deo gﬂucti ng tubes. Such cylindrical objects 6
%f ve varyi ng outside contours, in particular
varyl ng di aneters. Thegrippers 4 , 5 are designed to

Eﬁé @ﬂ&o?%t@ngfm BUL&LiHteph| Nl akpdy %(HnS 6
varying dianmeters. To that end the grippers 4

7 Wé&éh"%#ﬁr fegerifsdgi grRse driiilz 1“8"h13he§f3%‘&‘?‘?t\?&“y
it Eernédwy &ake tQ'fe @Eaﬁpéxy ﬁnstheladressﬁbsfﬂalnﬁﬁ]allha:he

ri ow be ot e det.ai_l,
sarfy, R Reb R LPGR PELY SPROTN Phere (IEog PRt et s
is &hbaneusw‘mguamtll,ahbyev@e same configuration. This only

applies to the enbodinent that is shovvn in Figure 1 ,

however. The gripper 4 conprises two gripper arnms 7 ,
Thengicdbpen & soBprifesd tie o ipRer camsi ér 8T#n such a
suspRiBed Sl hdEJFRY 8B Sedr 30PR Oichea dfhafrﬁ{étrl a8std aaar ds

nd away from each other. Each_ of the per arnms 7

‘@&\%ﬁr+gé§>peﬁbt@rqlﬁﬁeFla%ntﬁan%s gnd FrY ﬁgmg??‘aber
ot YN Pa¢R o9 the 14k ipper pamad al bympmlspls etvd @aépper atm a

h
ol decling "SoPTIPHET BER e oY a2 SRAGT PAST (e

coupled together at a point of attachment 11.

A cylinder 12 extends past the connecting point 11 between
two mounting points 13. When the cjlinder 12 is actuated to
extend, the angle between the gripper arm parts 9, 10 becomes
more acute. Thus, the gripper arms 7 of the gripper 4 can be
adapted to the external diameter of the object 6 to be
manipulated. Said adaptation is shown in more detail in
Figures 2A and 2B. The intention of this is that the gripper
arms 7 can engage round the object:6 to be manipulated
without excessive play. Figure 2A shows an object 6 to be
manipulated that has a relatively large external diameter. In
such a case the gripper arms 7 will have to include a more
acute angle with each other in order to make a wider space
available between said arms for accommodating the object 6 to

pe manipulated. The gripper that is shown in figure 2B, which
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two nounting points 13. Wen the cylinder 12 is
actuated to extend, the angle between the gripper arm
w@aro8s6Ps5 10 becones nore acute. Thus, the grPEPYL2007/050531
arms 7 of the gripper 4 can be adapted to the external
di aneter of the object 67%o be manipulated. Said
adaptation is shown in nore detail in Figures 2A and
is omtipyged nidemtiiealbf tohibe | gnbeHarenthdbgti ppeshoanmsn 7

fighR& 2)0age Heouagiuémi ®R) R€nP otfotlbt.e dmaheakétf«zd to
w t hout excessive ure 2A shows an object 6 to

acegEmefat®nd By si"ﬁ%\f ’h§§t8”?ae’1 QEPW%'F%F 1°4r e e‘383§|cﬁaf’
to Hé ampiipnlatet.sTohtwatcase tihe cg»unpws armard adtulatbave

to %Qléil%ﬁl ugﬁoffj}: qod?s@acnl'geebgp aao h ea QnOt hernt 19r der

er space aval meen ga?O arns for
Thea@@@rﬁrbeaw@rrg ttlhegomp@@t aamtr@rbe ?rarwopulsat:mds niflde

griARQ! of hBdrdes, SHOWE icRb i O , nfi gured
lesl dent i cgl 'y rtdg f he en‘oodfama]%%J stﬁﬁ%? llﬁé\@sfﬁg\%\i %2 figure

2A, can be adjusted by neans of the cylinders 12 to

Refaﬁﬁﬂfgmdak EncW rwchlm herciexiget peér Aralel esr ahet he
éc7 6to%1:i gu ated. To t tfendthecllnders
ITIPBRL e A Y] eGStB 9745R% 5 A P e?f difet SRtRPHetneen

aret bigowrnitnt begimrerndnekted The mgb eobegemenlu herrg rhpper

a r ' de t arger, as
3y Hn'%gla%? gnﬁwc’ﬁ%% #ﬁaé :W’ rnp)fé’e Re o (rzrlung Bac'kh now to
grlﬁpg{ﬁr d,15 thliemgve pepmchapmuslyofmtM@nﬁ:ppéxrektloas

upoWe&l:tlé%lBHeoQ@ Qp%nﬁ{ %cﬁarﬁfsmt Iilg %éh@ﬂ\gfnéall re
shown to be interconnected by neans of gears I4 . In

shopf] s BRg Pt tdn IBEPRATSUfedd thedt 1EReOSY i5pEINGIrns 7 , 8

mecBhnidi€ 1911 PPET Ardvind méichhn 18x6e cSY NEN1RRQHS) Yadthated
oggosn e di rections p on_actu t|on of a driyving
or

HitEh 1% PSLhARY I SIPSS SREWATIPPSESCA of t he
simgltppensly gnd slyashtdr&uewm dm vhagotrechaahd mtl maySai d

alsgr}ggiﬂ&s%fgw %Tfe&t,a'%hgecfuéi\ﬁgnof aﬁ;eu%'i?gper 4
and/or the gripper 5 separately by means of the driving
mechanisms 15. In the embodiment that is shown in figure 1,
however, the grippers 4, 5 move synchronously. This has been
effected by synchronising the driving mechanisms 15, and
further by means of supports 16. The supports 16 extend
between the corresponding gripper arm parts 10 of the
grippers 4 and 5. In this way it is ensured that the
synchronous movement of the driving mechanisms 15 is effected
not only by synchronising the two driving mechanisms but also

by using mechanical forcing means.

It is furthermore noted that the driving mechanisms 15, too,
comprise a hydraulic cylinder 17. The cylinders 17 extend

from the carrier beam 3 to a pivot point in a linkage 18. The
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or controlled to open and/or close the grippers 4, 5
si mul taneously and synchronously. On the other hand it

worgsab®es be possible to effect the cl osing of PETYNL2007/050531

gripper 4 and/or the gripper 5 separately by neans of

the driving mechanisms 18. In the enbodi ment that is

shown in figure 1 , however, the grippers 4 , 5 nove
11“%&&?0&?o?RﬂRﬂ??esT?ﬁ%9tﬁé§Ykﬁ9§B1%¢T¥ﬁﬂﬁédebya¥ﬁfnéﬂron|S|ng

whidh@rdr p MAGmEBRHEN ItSTBhd Yr 13PEk fabndshe! HYidTRB0AL Dig
suppgrts 16. The supports 16 extend betme§ﬁ¥}he

pointsy 28s PR TS oF Y RErT at MofaF e 3 ViPItPRFIGIiiBets 4

is adtahabed tan eb«lmeﬁdv\ﬂy the ¢onfapspdeibr Raht tie shiprahionous
£1( §Te0ke Ofr bBE, Aindl 99 aRGNEAL AR, L oy el G5t ed, Dot

on|3|n fhe ¥wo drd nechanlsns
movex) @éobyr mmhﬁec wmmcam ther ofimeyr ﬁr@ansthek tcnlsnders

17 ;,}g hta%&proer egaepoltféat té %t%wa& %‘ESE‘&O' 15, too,
rise a hydraulic_cylinder 17. The i nders 17
the@a nghe roihPPRE A i’er 8 REaths Q@P@eEPV%{ oAt Po a

movéd nkage. lﬁmsTlaﬁélmages,’l&da;eﬁpét sathppyetaldry taeupl ed-
£ et her arns t WP % ar e ﬁlvot nmounted to the

“@rr %ﬁf@?e’éraﬁ%“ PAILB A REUMA P "rlrﬂ%a‘?o Wien the
contiduradéon,]l Whitht fka'nekr purmg:frrehhalmsninﬂﬁme@aaﬁhmawd to

t that i h in fi 1
oo S e P A, O 108 i ppers 4 | 5 will be

noved closer together When on the other hand the

sevEAl Qﬁé@é&aﬁv@f EndlTdd48 i Ha1CORbEPIrRd st Ond et ract the
pi ston rods thereof, the gripper arns 7 of the

posgihiggkies 41l15bg; 7aidable ey 2apaFton ?I’?ﬁ%i‘tché“aFPr% 19,
arttmgfmherpawdéédpan& storbgbiigy,f Wheéh GnibpREhedNapar £5119
ichPITRE Bohal L PR Ametnty ducghyon MCHL T e part
addif/iaonal and/or alternative embodiments and possibilities
depart from the letter and the spirit of said claims. Thus it
is possible for the individual grippers 4 and 5 to be driven
separately without synchronisation, in which case the

supports 16 must be left out, however. The gripper arms 7, 8
may also be driven separately other than synchronously in
opposite directions, as is effected byvmeans of the gears 14

in the embodiments illustrated and discussed herein. Each of
the gripper arms 7, 8 may be separately driven. It is also
possible to use power sources other than a hydraulic power
source for driving the gripper arms 7, 8 and/or adjusting the
angular position of éaid gripper arms 7, 8. It is noted,
however, that the adjusting possibilities provided by the
individual gripper arm parts 9, 10 make it possible to

realise an individual adjustment for each individual gripper

arm 7, 8, and thus an adaptation to the ocutside contour of an



Several alternative and additional enbodi nents and
possibilities will be available to a person skilled in

wo b@sasiosmwho has perused the foregoing, which PCT/NL2007/050531
enbodi nents all fall within the scope of the appended
cl ai ms, unl ess said addi ©i onal and/or alternative
enbodi nents and possibilities depart fromthe letter

objegid 6t ke RpIrepirefatesli-dlt| i peefamnes re 13 hydsrplie for
driddeebnsl) ?/siidﬂé_a| 2 OEdAPRELS hslmarldraaﬁparkaeugi %dien .
separately wthout synchy on,, in [ ase the
man{{liGET S RIS L LT Bro Be LR e PP g Phper
providesl ¥ith Suchyaadhwstrabéidrporen sepaeat el y other t han
synchronously in opposite directions, as is effected
by neans of the gears 14 in the enbodi nents
illustrated and di scussed herein. Each of the gripper
arms 7 , 8 may be separately driven. It is also
possi bl e to use power sources other than a hydraulic
power source for driving the gripper arns 7 , 8 and/or
adj usting the angul ar position of said gripper arns 7
, 8 . It is noted, however, that the adjusting
possi bilities provided by the individual gripper arm
parts 9 , 10 make it possible to realise an individua
adj ustnment for each individual gripper arm7 , 8 , and
thus an adaptation to the outside contour of anobject
6 to be manipulated. It is preferred to use hydraulic
drive nmeans, since a crane or simlar apparatus for
mani pul ati ng objects to be manipulated will generally
be provided with such a hydraulic power source. CLAl M5
1 . A device for engagi ng objects, such as heat
exchangers of varying sizes, which conprise a bundle
of feed-through tubes extendi ng between two end
pl ates, said device conprising at |east one gripper
provi ded wth:
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- at least a first and a second gripper arm at | east
one of which is novable with respect to the other

wa@eioppedosar m f or encl osi ng at | east one obj ect PCT/NL2007/050531

t her ebet ween; and - a driving nechani sm connected to
at least one of said first and second gripper arns for
cl osing or opening the gripper as needed, wherein at

CLAMByst one of said first and second gripper arns

conprises a first gripper armpart and the second

ri pger on part, which first and second gripper arm
%ardf" 1gs F95i 68939 Ng EBITTSd EBgR APt RERANGBF B ng
nealang sszespviitiath kehpeiee aabdndle St fesh-aaeongh

ri pRer..arm.part sai d adj usti mechani sm.bei ng
gcrurb%%g%’ata%ngrl Rgdljo ?stwteleﬁgg‘f%é nénﬁjrac;nébsét \ﬁ/ae%agn dzezi'ilﬁegr i pper
arrepasing iat Yepehdercerimperhpreligiedt witlof t he obj ect

L0 e enaaged; PLi Qhnal 9 S0GAQ i ST aPR) 6L 1edst dde
device according to claim1 , conprising at least two

gtfi ppésh ois mgvable ddfhceeRECH B rigiet BLRFRigRiPPST arm
fayrt BREISIMRT b6 Nk skt oh@asyjeeBer KeRBRENEdD @nament
between said at | east two %rd:/\g ers.. 4 . A device
ac oGt W' FeEr a2 capnesrt (& AeasEuppot p_id
piricnsit deskd belcane Ngit iwpe O ¥nesS [foRde s inki ppedpeaing €loy
su rti t h bj ect thereon.5 . A device according
t0 l%?’efegasgtnegﬁggbf the preceding clainms, wherein at
lveegeinnet dieaghi ehadioifviaid fdchtmmsinsgnong aixdpper

- AU bt STRCHAR] P Galbie S6heG ItV ahY ARl Lateds by
means of a hydraulic power source. 6 . A device
HEOPEF P tPETEr ati figpler@dnsefrndadr iRRMGrm parts
are pivotally coupled together, and an adjusting
mechanism provided between said first and second gripper
arm parts, said adjusting mechanism being arranged for
adjusting the angle between said gripper arm parts in
dependence on the diameter of the object to be engaged

prior to engaging said object.

A device according to claim 1, comprising at least two

grippers.

A device according to claim 2, further comprising at
least one connecting element between said at least two

grippers.

A device according to claim 2 or 3, wherein a support is
provided between two corresponding gripper arms for

supporting the object thereon.
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mechani sm conpri ses a cylinder extending between and
acting on the gripper armparts. 7 . A device

w@e@snaionyy to claim5 or 6 , wherein said dri vP@INL2007/050531

mechani sm conpri ses a cylinder. 8. A device according
to at | east one of the prieceding clains, wherein the
driving nmechani sm conprises a |inkage which is

gt A8V AFT \ACOLPLRY 40 ak hkedstr ohe fd tHecBYRFGHIBper

a-.rlraamsy\lm&&eeanatdeifela@e énddrabhad Q&&&%&Qﬁ@‘dhgui&ﬁl on
n conbination . with

r

G PREE GrbnaReS ek 5L, B e iaeciively gctastap
Py okapoioft & hpdtad ipapawdelsogresn configuration. 9 . A
devi ce according to at |east one of the preceding
clainms, wherein the two gripper arns of at |east one
d¥ HS!EePe accordiad| @, capth therbereirh&he adjusiidgsecond

K RRRE s dGp@t e £ QURLEEh Y BREORIQL BESILID aggars on
said first and second gripper arns for synchronous

rﬁﬁféﬁﬂn?“ ifheopphRRY% aHﬁ“r‘é?:’ttlsons t her eof .

A device according to claim 5 or 6, wherein said driving

mechanism comprises a cylinder.

A device according to at least one of the preceding
claims, wherein the driving mechanism comprises a linkage
which is pivotally coupled to the first and second
gripper arms, which can define a parallelogram
configuration in combination with the gripper arms, as
well as a driving element, such as a cylinder, which acts

on pivot points in the parallelogram configuration.

A device according to at least one of the preceding
claims, wherein the two gripper arms of at least one
gripper are movable, and wherein the first and second
gripper arms are coupled by means of meshing gears on
said first and second gripper arms for synchronous

movement in opposite directions thereof.



