GRI PPER FOR OBJECTS The present invention relates to a device for
engagi ng obj ects, such as heat exchangers of varying sizes, which 5

conpri se Qf feed-through tubes extending bet
pl at es, sgwglﬁge{/l ceg conprising at |east one gripper provi d“E ﬁ{lﬁ-n

| east a fdpyppetdndosyeped gripper arm at |east one of which is
novable with respect to the other gripper armfor enclosing at |east

one object therebetween; 10 and a driving nmechani smconnected to at
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or the copfibgun %‘i:}eofbrofenéﬂﬁlﬁaeano'lﬁﬁ& %bp&ﬁecﬂré‘ﬁereﬁé&ﬂa&
configuration accordi ngpto thé prior art has the 25 di sadvantage that

an objBcta"Ha¥i HdVing MECh i sPuFerneGtrd i éFelrf'(?étt% ofhgaid rcl e
descri bedtibyt thel gecoppieyrBipes £ais €6k |clokind icdeopdrtimighthdie gripper in

the cl os Iy the gripper arns. Wien the gripper arns are
confi gurg% ?g&gx% 'g&d%tj certain curvature, objects having a |arger

outer 30 circunference than the circle being described by the gripper
arms can saahygﬂ@pewagedgwetram} fidnbGhl) ta¥a tre WRiSHeCasRs td¥@ gri pper
arms Wl e_abl eléo encl ose, t he t?st?Jafft t o _be mani pul at ed :

conpl e|m)?l hd{,\€6g?tla Y in one piece. y, such one-piece
gripper arms are bent or curved to as to be able to enclose

an elongated object to be manipulated. The circle described
by the gripper arms in the closed condition thereof in fact
defines a space that is available for engaging an object to
20 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

25 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

30 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 objecﬁ to be

manipulated completely, however.



The object of the present invention is to provide a nore versatilely
usabl e gripper, by neans of which smaller objects can be tightly and

securely whilst it is furthernore possibleto&d&pﬁ <
gri pper tg\%?ﬂzg&grg % de contour of 5 | arger objects to be nan%"%ﬁ%%d.

I'n order to acconplish that object, a device according to the present
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j oi nt PatA grﬁr?lpﬁer o € p%55| PEES0ell”. *25 Usida %/ said gripper
arns W | mecomdent pusfvided fisdreen wrie gitent sandhseesst grippereR¥APl e nore
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arms, can be adjusted as needed. Thus, smaller objects to be
manipulated can be securely clamped down and enclosed, and
the same holds for larger objects that the gripper needs to

20 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.

25 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.

30
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



3 least two grippers. In particular in the case of conparatively
el ongated object it may be advantageous to provide a gripper at

sever al poa,btﬁhgyb%f@gong the length thereof so as to be ghle ngﬁlggge

a conparatively el'ongated 5 object in a nore stable manner

anot her enmbodinent it is possible within this framework for the
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the dgyice can be selectively connected conprises a hydraulic power

source.
According to an additional or alternative embodiment, a

support may be provided between two corresponding gripper
arms in a configuration comprising at least two grippers for
supporting the oﬁject thereon. By connecting the gripper arms

20 of the individual grippers in this way by means of a support,
an opject 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.

25
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

30 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.



4 This is the case with a great many cranes, and for that reason such
an enbodi mrent may be advantageous. Nevertheless, it is aI SO possible

to use ot hgh RRMREsSOUr ces, such as an el ectric power ob 50531
el ectric notors, etc. S On the other hand it nay be very advant ageous

if a hydraulic power source is useq to configure the adjusting
mechani sm as a cylinder extendi ng between and acting on the gripper
arm part $his nist hhs caay ¥ith 8 POSSi biy teawdd,Ushdtfee angul ar 10
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anothey alternative or additional enmbodiment, the driving mechanism
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possi bl e 25 to provide an enbodi rent o vice accordlng to the
pr esent |h%r’i'tlﬁa ERfh EPETAFUER LT BB riopBert éhﬁsgwpsf AES BS ohe
gri pper sheldovabitermans, wher®tinihdenebhasilsmaBer S8@0BE: darpper arms

are coupl,ed shj ars id fir t and second
gri pper gr n%l%%a%%%%cs:hra %usJE nllg)“\'/egeb £ nhé{%]eﬁp%ﬁ)sai t &8t ect i ons
t her eof . cAMRYiGagh thllh%r -been not ed in the foregoing that the

grippeys may also be individually actuated, and although it will be
under st ogd Lfiat, L he, sam hol ds for, aripeet. arme of grippers,
synchr onolis & fpptive or additi ’ riving
mechanism may comprise a linkage which is pivotally coupled
to the first and second gripper arms. Said linkage can define
a parallelogram configuration in combination with the gripper
20 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
25 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 axre coupled by means of meshing gears on said
first and second gripper arms for synchronous movement in
30 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



5 opposite directions of gripper arns of at |east one gripper may
provide an advantageous emnbodi ment. Especially if this is realised by

nmeans of awgzg@lﬂmdggnf I gur at i on COI'TpI’I Si ng counterr ot atlL&gngz%ﬁl(gobsllt

can be ensured that the gripper 5 arns are securely clos roun

obj ect to be mani pul ated. Hereinafter an enbodi nent of the present
invention will be described in nore detail. It is noted that the
descri pt bppogireelijradadons bﬁsqarppexasm{seoﬂfatalaassidalaegﬁrﬁ@@di nent and

that 10 ;ngg dVEHL | A absSarilebidhB8 iy ® f.{;gg&ba odL ENL. ;¢
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cylindri cal objIects % 1} have varyi ng outside contours, in

n_the n
parti cul ar® varyl ng di ANEters. The
15 Figure 1 shows a perspective view of a device according to

the present invention in use; and

Figures 2A and 2B show a single gripper as shown in figure 2
during various operative conditions thereof.

20
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.

25
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

30 end plates (not shown). The dotted lines only show the
outside contour of the assembly or the bundle of said £luid-
conducting tubes. Such cylindrical objects 6 may have varying

outside contours, in particular varying diameters. The



W)2008/ 063055PCT/ NL2007/ 050531 6 grippers 4, 5 are designed to
optimal ly engage and mani pul ate cylindrical objects 6 of varying

di amters-\évozoa_s‘ibé(f%@? end the grippers 4, 5 each Comriﬁ(g'r/ﬁ]‘ﬂ‘ﬂ)o%sioﬁbqer

arms 5 7, respectively. For the sake of clarity of t

description, the gripper arns 7 willg now be described in nore detail,
in which connection it is noted that the gripper arns 8 have

subst ant i gtippetthed, 16 seereiccoaidd)itbadptinal hiesgoyd wndpmnigelaie t he

ebodi ment, [ak; L SB9UELd B BE Wity diggERst. The ofipper 4

conpri ses T Wo gripper-arns 7, whi re suspended fromthe carrier
beam 3 in such a manner as to be 15 novable in opposite directions
towar ds and w@waYyedd @Ak epsippatder, sEafdh ebmgriee OfvopBeLpEymBars

conprises_t ri I mparts 9, 10. The gripper armparts 9, 10
are pi Z\TY@ gS q%géivf?{d@et her at a point of attachnent 11. 20 A

cylinder 12 extends past the connecting point 11 between two nounting

poi nts 13g,WigR th& o¥! éNGeky 1 ithedddddai §dchp Ere gBsopdharangl e
bet ween t he %rlp er arm part nore acute. Thus, the

9, 10 becones . ]
ori pper alrEld BPY (RdERISIBER ' @RRe I Alp LA Y ARMISARPRA
di anet er at isheaovtdy ebht Geteogbipitx mans BuhateedubBandiatiaptthaei on i s

shown jn opre c%ﬁ%l!rawo,ﬁi quissoxag ggaig%oﬂeﬁ | Me8A ket @hathis is

t hat t'he gri pper ns / can engageé roun e object 6 to be

mani pul at @8 WorRotR FégBEs dirvBOYRYAF- Fi gure 2A shows an object 6 to be
mani pul ated that has a relatively |large external diameter. In 30 such

a case th ripper_arme 7 .wll, have.to include a .nor cute angle
W th each?'ggﬁ’égg Fr %r e S hake 4 wider arsnbsagé %‘vlglgl g %e bet ween sai d
arns for asswmdedafiongthdeaghjeroegmtd ipesyrink praraeEdas Meebgri pper

t hat if% SRQV@bﬂeniﬁid@@ﬁgiéQBdiﬂeéﬂﬂbns towards and away from each
other. Each of the gripper arms 7 comprises two gripper arm
parts 9, 10. The gripper arm parts 9, 10 are pivotally
coupled together at a point of attachment 11.

20 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 exterxnal diameter of the object 6 to be

25 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‘G to be manipulated
without excessive play. Figure 2A shows an object 6 to be
manipulated that has a relatively large external diameter. In

30 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

be manipulated. The gripper that is shown in figure 2B, which



7 is configured identically to the enbodinment that is shown in figure
2A, can be adjusted by neans of the cylinders 12 to accomobdate a

much smal | o R¥dRseal di ameter of the object 6 to be nMegpdk-pNLAYHE0s3]0
that end the cylinders 12 are actuated 5 to bridge a shorter distance

bet ween the mounting points 13. Theyangl e between the gripper arm
parts 9, 10 is thus nade |l ess acute or larger, as is clearly shown in
figure 2Bis Rehéiguineg ekinally 6of tigursbddinthe writpperstaknsin/ of the

10 gri ppef;ghredsn WRlh @éaﬁ?@s@d' Qp%eaﬁg@f %hgf AJIQﬁdcg;%]HQe{:OS are
shown to be interconnected g nmeans of is way it can
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synchr onouslbe mmnigppesed.e Tdi tiatt end hepeyl iadktatizoAr&fackudtdd/i Ng

mechaniss M4 %480 emahb oAl 'gﬁééggagy%meﬁ%@ Rluddlf gl ppers, 4, 5 has

its own driving ne rivin can driven,
act uat ed Bre @8ate Sletueen &he pBrPRAY/BT em§e9t h’é’ ¢si Ppex gade 5

si mul t anepss Yot oy D@ NQUS i ¥. c QarthesHakhern aadrd togmay al so be
possible to effect the closing of the gripper 4 20 and/or the gri pper

5 separately by neans of the driving nechanisns 15. In the enbodi nent
that is sheferrirg fiaghrewl tohbwaverl, the grippgerand, 7 oimwe

Synehugnoysipper 7 Sshasmibes el Geahad binsunGRTaR shifhethe, dri ving

mechani sns further by nméans of supports 16
ext end ZSa‘Efets\}/}B‘é‘h tehke c‘cS‘rtFE%‘ﬂ’d’ﬁElF?Fb bgr‘i“ﬁi’ér Oﬁrﬁﬁaﬁér’c% fo #tis he
gri ppers “ayadd &n ba élhusetiaphaitt thes getippyredrhdat, Bhes pachr onous

movement %I HE,Q?%OH' ¥i g ln-ﬁgtpear}.kE ro%gu!s ﬁLIgéﬁertgoélrecLYonsy

synchroni rivin ani s usI'Ag” mechani cal
forcing n%saC%tPPnl%f Pu?‘%’i?é#‘m%?hﬁm@d 1f5héﬁcltenetd¢al‘}wng mechani sns

15, taoe, Sowllsmch szehhaubtfppeyélﬂderhésht‘srh&qrp)akwﬂfgrs 17 extend
fromthe Canbheln 182MAd 9r &RV RLcRi s 'Hadd 'Rk3de 18,008
or controlled to open and/or close the grippers 4, 5
simultaneously and synchroncusly. On the other hand it may
also be possible to effect the closing of the gripper 4

20 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

25 between the corresponding gripper arm parts 10 of the
grippers 4 and 5. In this way it is ensured that the
synchroncus movement of the driving mechanisms 15 is effected
not only by synchronising the two driving mechanisms but also
by using mechanical forcing means.

30
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



8 linkage 18 conprises pivotally coupl ed-together arns 19, which are
pi vot-mounted to the gripper arns 7, 8 in nounting points 20. Wen

the cyl i ndgiy 2dsiiebosk he driving mechani sm 15 is actuat edp1ONI6bAiREs3 N
the configuration that is shown in 5 figure 1, the gripper arns 7, 8

of the grippers 4, 5 will be noved gl oser together. \Wien on the other
hand t he cyIinders 17 are driven or controlled to retract the piston
rods therldokage 18 gemmppers ariivetdl lyBcodplieletggatppersm4, 15, wi | | be

noved aparhachTﬂéspit@c%ﬂﬁtéﬁtotggeP Slpe i mnsoe;rt§ f bl b first
gri pper armgarts , forma paralle ram configuration, whirch forns

part of tRP&"EFidf nﬁh‘?f’ed:ﬁﬁn‘?wg%r tlag Hae %%%"ﬂﬁ@%f‘i%e‘rs 17.
Several aist ett’lﬂitleblet@.mitaﬁlrdlﬂnl omsalcosfndafbat shandisl shpassinbi lities

will bg augilabl et ARELIUSk | kel idhel BB, W10 shap peLused the

f or egoi ng, falT " with g€ sCope ©
appended ®dvas n%1°58ﬁl osether d Waelian é‘f’l%tlothﬂﬁl‘tﬁﬂdaﬂr%méﬂlws
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or sal cl.al b us | 1S P e.ror e ln I au I ppers
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al so hg dﬁr‘é@"&;ﬂ%ﬂéfaér%' yaﬂtéﬂ@r f1ana Sﬁé&ﬁ*ﬂi%%y in opposite

directions, as is ef means of gears 14 25 in the

embodi nerﬁ°§ff‘$‘f’1i'§f‘?’é't é"&'lﬁhdf%'f“g RATS et ﬁé‘Fe‘F"Fﬂ“E&chFCG’F“fﬂ% I9r i pper
arns 7, Soayhdewseparhet eylirderviem. It is al so 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 said gripper arns
7, 8. |t Jeyerdt edtenmtigacnst addiidrng herhadimsitAg@Pbossi biliti es

provi ded ﬂb;ésmﬂlltmas wiiduabe gi'vhﬂi&fleafdnapﬁéfﬁx{)skiﬂlémkﬁ tHe possi bl e

to realise an di vi dua ust nent, for ch lVI r er arm
7, 8, andt hu%o %ﬁsa%fga'butsﬁfl?%ln Or‘?gl?én%utwgﬁglé 5‘%398[5?" %1% faggobj ect 6
to be manvipbiatee. s¢epg of pyhef epm@deﬂocluiszt,mhydrlaablaﬁl@irl ve neans,

since a Ce(d%@%&l{alshﬁﬁ)cér 2 BPNARRL WS eﬁx@édﬁéﬂté)@n%t bé‘&x%@l@&te% to be

mani pul ated will generally be provided with such a hydraulic povver
source. depart from the letfer and the Splrlt of said clalms Thus it

20 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, B8
may also be driven separately other than synchronously in
opposite directions, as is effected by.means of the gears 14

25 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 scources other than a hydraulic power
source for driving the g;ipper arms 7, B8 and/or adjusting the
angular position of éaid gripper arms 7, 8. It is noted,

30 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 outside contour of an



10 CLAMS 1. A device (1) for engaging objects (6), such as heat
exchangers of varying sizes, which conprise a bundle of 5

f eed-t hr ough shssgsusext endi ng between two end pl ates, sa@E ¥ LFRIs31
conprising at |east one gripper provided with: at least a first and a
second gripper arm(7), at |east one of which is novable with respect
to the 10ot her gripper armfor engaging at | east one object (6)

t her ebet wbdast dndo ke depiprigtadeHanis mreis)irsbhnetteelydxrudtic| east one
of said fdhist RRdssesoRd 9rdRARET o ALER: Q" afha28kRg Qr opening the

gri pper as needed, 15wherein gt | east. one of said first and second
gri pper manipulating objects to be manipulated will generally be

provided with such a hydraulic power source.



arnms conprises a first gripper armpart (9) which is pivotally
connected to the other gripper arm and a second gripper arm part
(10) which is connected to the first driven gripper armpart (9) and
which forns the 20end part of the gripper arm characterized in that
the first and second gripper armparts”are arranged to be adjusted
relative to each other, such that the configuration of said gripper

arns canéggéggéusted I n dependence on the dianeter of the object to
be engag ior to engaging said object and such that the object

is enclosed. 2. A device according to claim1, wherein the first and
second gripper armparts are pivotally coupled 30t oget her, and
wherein the device conprises an adjusting nechani sm (12) provided

bet ween sai.d fhraévesd $eF0N6k WAPRSINAISBRAUS, (6991 Guad) wet heat
mechani sm being 11 . !

exchangers of varying sizes, which comprise a bundle of

5 feed-through tubes extending between two end plates,
said device comprising at least one gripper provided
with:

- at least a first and a second gripper arm (7), at
least one of which is movable with resgpect to the

10 other gripper arm for engaging at least one object
(6) therebetween, and; '

-~ a driving mechanism (15) connected to at least one
of said first and second gripper arms for closging
or opening the gripper as needed,

is5 wherein at least one of said first and second gripper
arms comprises a first gripper arm part (9) which is

pivotally connected to the other gripper arm, and a

second gripper arm part (10} which is connected to the

first driven gripper arm part (9) and which forms the
20 end part of the gripper arm, characterized in that the
first and second gripper arm partg are arranged to be
adjusted relative to each other, such that the
configuration of said gripper arms can be adjusted in
dependence on the diameter of the object to be engaged
25 prior to engaging said object and such that the object

is enclosed.

2. A device according to claim 1, wherein the first and
second grippexr arm parts are pivotally coupled
30 tegether, and wherein the device comprises an adjusting
mechanism (12} provided between said first and second

gripper arm parts, said adjusting mechanism being



arranged for adjusting the angle between said gripper armparts in
dependence on the dianeter of the object to be engaged prior to
engagi ng said object. S 3. A device according to claim1l or 2,
conprising at |east two grippers. 4. A device according to claim 3,
further conprising at 10l east one conhkcting el ement between said at
| east two grippers (4,5). 5. A device according to claim3 or 4,
wherein a support (16) is provided between two correspondi ng, gri pper

arms 15(4, 5) #orangepofe’ mpATURE gy ddre PmereoRetyeeR devfc8*AEESF di ng
to claiml, whgrein.at |gafdpaiferfe 38 ¢l WbRGLERCBENERE EBF:caNd

sai d adjusting mechani sm (12) can be sel ectively actuated
by means of 20a bydkegrdged puiar deurcgwagingAsaédi ebig€Eerding to
claim6, wherein the adjusting mechanism (12) conprises a cylinder

. extendi ng between and acting on the gripper armparts. 25 8. A device
accorgdding to claim6 or 7, wherein said driving nechani sm (15)

conprises a Gyl 40dEls according to claim 1 of 2, comprising at least

two grippers.

4. A device according to claim 3, further comprising at
10 least one connecting element between said at least two
grippers (4,5).
5. A device according to claim 3 or 4, wherein a support
(16) is provided between two corresponding gripper arms

15 (4,5} for supporting the object thereon.

6. A device accoxrding to claim 1, wherein at least one of
said driving mechanism (15) and said adjusting
mechanism (12) can be selectively actuated by means of

20 a hydraulic power source.

7. A device accoxding to claim 6, wherein the adjusting
mechanism (12) comprises a cylinder extending between

and acting on the gripper arm parts.

25
8. A device according to claim 6 or 7, wherein said
driving mechanism (15) comprises a cylinder.
9. A device according to claim 1, wherein the driving
30 mechanism (15) comprises a linkage (18) 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



9. A device according to claim1, wherein the driving 30mechani sm
(15) conprises a linkage (18) which is pivotally coupled to the first
and second gripper arns, which can define a parall el ogram
configuration in conbination with the gripper arns, as well as a
driving 12 elenent, such as a cylindé, which acts on pivot points
in the parallelogramconfiguration. 5 10. A device according to claim
1, wherein the two gripper.arns_of at_lLeast on ipbe I

and wherein thgt"‘leﬂggltt'aﬁgcgeggn EY?ﬁﬁg?rar‘ﬁ%l%?gé%tg%p %gglg‘if@ ansneco
meshi ng gears (i4xhenpaakdlkilegtaandoseiguudaigiempper arns for
synchronous novenent in opposite directions 10t hereof.

5 10. A device according to claim 1, wherein the two gripper
arms of at least one griﬁper are movable, and wherein
the first and second gripper arms are coupled by means

- of meshing gears (14) on said first and second gripper
arms for synchronous movement in opposite directions

10 thereof.



