- 1 - WORKPI ECE MANUPULATI NG APPARATUS TECHNI CAL FI ELD 5 The present
invention relates to an apparatus for mani pul ati ng workpi eces. In
particular, the present invention relates to an apparatus for nanipul ating
wor kpi eces havi ng wei ghts beyond the handling capacity of manual operation.
10 BACKGROUND Vessel manufacturing often involves buil ding of

construction nmodul es. Such construction'fodul es are typically made of steel
mat eri al and wei ght far beyond the handling capacity of manual operation,

e.g. in at |east sever v, (I mani pul ate such
co%st ruction nodul es, Z‘k@&ﬁ@ﬂg@i lﬁ@ﬁlﬁ%ﬁg%mpdﬁgﬁ%%%ﬁent ation, noving
fromone location to the other at the production line or the ship-building
yard, it is necessary to utilize heavy equi prments such as gantry cranes
and/ or crawl er cranes. Taking the operation of flipping a construction

nmodul e as | 85 construction nodul e of about 12.5 neters long, 2.5
neters mﬁggagﬁ§@%32gﬁﬁggers thick at a weight of about 80 tons 20requires

two 6ranes, one hangs the nodule stationary to serve as the fulcrum and
the other wll ve the nodul e around the fulcrumtao turn the nodul e by
stretching andTg%?Prééeéit Hyyention relatggdto ap gpparatys foraaipulating yarkpces. hy

| oad-1iftj td ; J i | rninpg. flipping
and T ot at | o s D pPp et Recds DEE, e
and t oget havingniveightsdepernd the dastlmgeepdoity odmuineslepetationask. Fl i ppi ng of such
a heavy construction nodule typically takes several hours. Such process
rai ses safety concerns to operators and is |abour-intensive. In addition,
as agpane Bxak@GOOUNIY constitutes a najor role in the operational capacity
of a shipyard, alleviating the demands for cranes is greatly desirable for
yard operations.

Vessel manufacturing often involves building of construction modules. Such

construction modules are typically made of steel material and weight far beyond the
handling capacity of manual operation, e.g. in at least several tons to over tens of tons. To
15 manipulate such construction modules, e.g. changing the positions and orientation, moving
from one location to the other at the production line or the ship-building yard, it is
necessary to utilize heavy equipments such as gantry cranes and/or crawler cranes. Taking
the operation of flipping a construction module as an example, a construction module of
about 12.5 meters long, 2.5 meters wide and 1.25 meters thick at a weight of about 80 tons
20 requires two cranes, one hangs the module stationary to serve as the fulcrum, and the other

will move the module around the fulcrum to turn the module by stretching and releasing.

As cranes are meant for performing load-lifting operations along vertical direction
only, turning, flipping and rotation of such heavy construction module often requires two
25 cranes and together with manual assistance to complete the task. Flipping of such a heavy
construction module typically takes several hours. Such process raises safety concerns to
operators and is labour-intensive. In addition, as crane availability constitutes a major role
in the operational capacity of a shipyard, alleviating the demands for cranes is greatly
desirable for yard operations.
30
It is therefore desirable to provide a solution to ease the construction module

flipping operation, increase safety level and reduce the crane occupation hours.



30 - 2 - SUMVARY OF THE | NVENTI ON Enbodi nents of the present invention
provi de wor kpi ece mani pul ati ng S5appar atuses whi ch eases the operation
procedure, increased the safety level and productivity. In one enbodi nent,
a wor kpi ece mani pul ati ng apparatus has: first and second support franes

di sposed spaced apart from each ot her. Each support frame rotatably
supports a fixture thereon. The fixtures are to clanp opposite end portions
of the workpiece thereto. The fixtures are rotatable relative to the first
and second support 10franes about a horizontal axis to turn the workpiece.
O her aspects and advantages of the present invention will becone apparent

fromthe SoMBWRY OIETHEIINWBMEION ption, illustrating by way of exanple the
i nventive concept of the present invention. 15 - 3 - BRI EF DESCRI PTI ON CF

THE DRAW NGS
Embodiments of the present invention provide workpiece manipulating

5 apparatuses which eases the operation procedure, increased the safety level and
productivity. In one embodiment, a workpiece manipulating apparatus has:
first and second support frames disposed spaced apart from each other. Each support
frame rotatably supports a fixture thereon. The fixtures are to clamp opposite end portions
of the workpiece thereto. The fixtures are rotatable relative to the first and second support

10 frames about a horizontal axis to turn the workpiece.

Other aspects and advantages of the present invention will become apparent from
the following detailed description, illustrating by way of example the inventive concept of
the present invention.

15



These and ot her aspects of the present invention will be described in
detail with reference to the acconpanying drawi ngs, in which: 5 Fig.
1 is a schematic perspective view showi ng a workpi ece mani pul ati ng
apparatus according to one enbodi nent of the present invention;

Fig. 2 is an expl oded perspective view showi ng the apparatus of Fig. 1
together 10with a workpiece to be clanpéd for mani pul ati on; Fig. 31is
an exploded perspective vi ew showi ng a nodification of the apparatus of

Fig. 1, ' t n and to be clanped for

mani pul at| on, g@d&@nﬁﬁpg gﬁ%ﬁg%&}l ?gnt partial view show ng the
driving nechanlsn1of the apparatus of Fig. 1; Fig. 5 is a perspective
vi ew showi ng a rk piece clanped to an apparatus of Fi 1 and in the
process of bei ngo "étaglfctsﬁ the Presenﬂf’gfem@fi \yﬂlabqo@sgr%@sitm\detaﬂ.vew showi ng
a work pi ng to anot her enbodi nent of the
present |ﬁ%@ﬁ?#ﬁ%ﬁﬁg?&Bnﬁgﬁéggﬁﬁgg&%Eg%&%ﬁﬁlCN OF PREFERRED EMBODI MENTS

As stown in Figs. 1, 2 and 3, a workpi ece mani pul ati on apparatus 100

according to OF ﬁ”bOdHFE” of the present i.nvention includes a base in the
form of suppor & [ A Schematic perspective view showing a workpiece manipulating

apparatus according to one embodiment of the present invention;

Fig. 2 is an exploded perspective view showing the apparatus of Fig. 1 together

10 with a workpiece to be clamped for manipulation;

Fig. 3 is an exploded perspective view showing a modification of the apparatus of

Fig. 1, when a workpiece is seated thereon and to be clamped for manipulation;

15 Fig. 4 is an enlarged front partial view showing the driving mechanism of the

apparatus of Fig. 1;

Fig. 5 is a perspective view showing a work piece clamped to an apparatus of Fig.
1 and in the process of being manipulated;

20

Fig. 6 is a perspective view showing a work piece clamped to an apparatus

according to another embodiment of the present invention.



5110, 130 arranged spaced-apart from each other, and fixtures 120, 140 each
being rotatably supported on a respective support frame 110, 130. Fixture
120 includes an upper clanping plate 122 and a | ower clanping plate 124.
When being fixed together, clanping plates 122 and 124 serve to clanp one
end portion 12 of a workpiece 10 therebetween. Fixture 120 has a
cylindrical external surface 120a forned by clanping plates 122, 124.

10Fi xture 120 is engaged to support frame 110 by cylindrical external

190, “aboub '3 Rt BheGR MY s PR ChRLBAERTS Ir ,” Tihore 140

i ncludes an upper clanping plate 142 and a | ower clanping plate 144. \Wen
being fixed together, clanping plates 142, 144 serve to clanp the opposite
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of fixtures 120, 140. one enbodi nent,” as shown in Fig. 4, fixture 120
i ncl udes Bxtgraul2) i retatgblepelava @uppore trame 1dPprdoubmborizontl axis dApioh xpirat es

122, 124 |- r I ate 124 s partial sh in Fig. 4),
along a cgﬁgd%?%@ﬁﬁggakggag?g¥ﬁ%?3Pém3?ﬁﬂ%ﬁﬁgﬁpkgsg%ﬁ%?ﬁﬂgﬁeﬁﬁgﬁgﬂﬁ%neter
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opposite end portion 14 of workpiece 10 therebetween. Fixture 140 has a cylindrical
15 external surface 140a formed by clamping plates 142, 144. Fixture 140 is engaged to
support frame 130 by cylindrical external surface 140a such that fixture 140 is rotatable

relative to support frame 130 about the same horizontal axis 104 of fixture 110.

Upper clamping plates 122 and 142 may be connected together by one or more
20 upper linking beams 150. Lower clamping plates 124 and 144 may also be connected
together by one or more lower linking beams 160. Connected in this way, upper clamping
plates 122, 142 and lower clamping plates 124, 144 each forms an integral structure with
higher structural strength and rigidity which are suitable for manipulating workpieces with
greater weight and dimension.
25
Apparatus 100 may further include a driving mechanism to drive the rotation of
fixtures 120, 140. In one embodiment, as shown in Fig. 4, fixture 120 includes a plurality
of pins 180 fixed to upper and lower clamping plates 122, 124 (only lower clamping plate
124 is partially shown in Fig. 4), along a circumference 128 of fixture 120 which is
30 defined by a diameter 129. The plurality of pins 180 are aligned along a direction parallel

to the horizontal axis 104.



to the horizontal axis 104. - 5 - The driving mechani smincludes a
gear or sprocket 170 engaged to the plurality of pins 180. Gear 170 is
connected to a notor through a gear box (not shown). As such, rotation of
gear 170 will cause rotation of fixture 120 which, in turn, will rotate
wor kpi ece 10 clanmped to fixtures 120, 140. Manipul ation operation of the
wor kpi ece can be carried 5out accordingfy, e.g. to turn over the workpiece
about horizontal axis 104, as showin Fig. 5. Pinﬁ 180 nmay be 20

di stributed al he f | ci.r n u t hat ar .. can
drive the rot a??a gghgﬁlgmdxgércbfa)@g%ghﬁﬁg%f éga]?%{{gp?(g:c%gﬁe.engﬁ %eél:}ﬂélgﬁg?/g’filil%y Ph

appl i cat i pivs 130WSenel 7 iwooknepicdeea in&)tdit&ﬂthﬂu'gfﬁd gegr tlhﬁ; (rn]gtr gmﬁM).aAs u@nc?i, de- dOWB
manner, pins.may. be djstrjbuted along a half circle of the circunference by
whi ch, ggacftati%gﬁﬁeﬁli %w Cap%r%%wgtq%@ﬁtw 120evhighy ipen evibyotatetvsprkpiere cl e.
To increasg clifpedid H%%SQ!Z()?T@}?'N/IhﬁigulgHéﬁ rlt (fﬂﬁ@%ﬁ{f)&%%&li?é cz\ll\r;igg port
frames 110 15and 130 may include one or nore bearing rollers I'ch are
r ot ababl yoeiragagrdingly eextetumabves tind wadkpik2@abaft hb rixdralexis2®4, anghotvoindig.er nal
surface 140a of fixture 140. Additionally, one or nore of the support
frames 110, 130 may also include platforms 116, 136 to allow access by an
operator for, e.g. assisting and nonitoring the workpi ece mani pul ati on

process and/or for maintenance purpose. 20 _
Pins 180 may be distributed along the full circle of circumference such that gear

170 can drive the rotation of workpiece 10 by a full circle. Alternatively, in applications
10 where a work piece is required to be turn in an upside-down manner, pins may be
distributed along a half circle of the circumference by which, gear 170 will drive the

rotation of the workpiece by a half-circle.

To increase the structural stability during the rotation process, support frames 110
15 and 130 may include one or more bearing rollers 172 which are rotatably engaged to
external surface 120a of fixture 120, and to external surface 140a of fixture 140.
Additionally, one or more of the support frames 110, 130 may also include platforms 116,
136 to allow access by an operator for, e.g. assisting and monitoring the workpiece
manipulation process and/or for maintenance purpose.
20
Fig. 6 shows a workpiece manipulation apparatus 200 according to another
embodiment of the present invention. Apparatus 200 has first and second support frames
210, 230 each of which supports a fixture 220, 240 in a manner to allow rotation of fixture
220, 240 relative to support frames 210, 230, about a horizontal axis 204. Each of fixture
25 220, 240 includes an opening 226, 246 into which a portion of workpiece 10 is disposed.
A distance 218 between first and second support frames 210, 230 is variable such that
apparatus 200 can be suitable for manipulating workpieces with different length. Based
on the length of workpiece 10, workpiece 10 can be clamped by fixtures 220, 240 at
appropriate locations to ease the manipulation operation.
30
Although embodiments of the present invention have been illustrated in

conjunction with the accompanying drawings and described in the foregoing detailed



Fig. 6 shows a workpi ece mani pul ati on apparatus 200 accordi ng to anot her
enbodi nent of the present invention. Apparatus 200 has first and second
support frames 210, 230 each of which supports a fixture 220, 240 in a
manner to allow rotation of fixture 220, 240 relative to support franes
210, 230, about a horizontal axis 204. Each of fixture 25220, 240 incl udes
an opening 226, 246 into which a portioR of workpiece 10 is disposed. A

di stance 218 between first and second support frames 210, 230 is variable

such t hat ar.at us 2 can be. sui e for manipul atin rkpjeces wth
it er ont SPERBER 15088 ABpRE R hRhEpreSh ERRB Bro B R ELE SO Can be
cl anped bymbbditieheslistBiied 2ARreibre bR HaRENdh Cerkiof 3hd 108 Be URIRASEd tdRe
mani pul ati on operation. 30 - 6 - description, it should be appreciated
that the P8BSR NUAGENSireATrangemeits, \medifieaions althmabydssad sebatisutiing sVidowud .
Therefore I LV i [St abl.e of
numer ous. (IERPEERTRG sifThe AR OB AT HE08, 1 BRSPRR N Funs
wi t heut departing fromthe spirit of the invention as set forth and recited
by the following clainms. -7- CLAIMS 1. A workpi ece mani pul ati ng appar at us
conprising: first and second support franmes di sposed spaced apart from each
other; 5first and second fixtures each being rotatably supported on a
respecti veone of



the first and second support franes; wherein the first and second fixtures
are to clanp opposite end portions of the workpiece thereto, and

wherein the first and second fixtures being rotatable relative to the first
and 10second support franmes about a horizontal axis to turn the workpiece.
The apparatus of claim1l, wherein the first and second fixtures having
cylindrical external surfaces engaged To the first and second support
frames to support rotation of the first and second fixtures. The apparatus
of clain1gﬂfﬂ?ﬁ;ein each of the first and second fixtures including a pair
of clanping plates novably coupled to each other for clanping the workpiece
t herebet ween. The apparatus of claim3, further including a first |inking
portion tg fix the first c|lanping plates together, and a second |inking
portion to fix“ Wekekes ARnPUIAlSs 2ppRyaiup 6PMPITHBS appar at us of clai m 2,

further conprisi ngs@afdskddday ﬁgﬁ?ﬁ%%ﬁg&@g%@&@ agirt %rGf?lseta?ﬁ)gﬁlng the first

and second fixtures to rotate I xtur apparatus of I'm 5,
wher & n sai d at |fgssindoreondffixtines éiahsieimdtmmpbﬁxdmp%espﬁ@ivtedicril_e@fa .
plurality of pins attached .thereon said plurality of pins being dispose
along a circunferenh?ﬁﬁﬁwggﬁﬁ’ Sﬁgﬁgfh@ﬁg*of the first and second

fixtures, each pivheORehd GrsehrdRBshd@ @k Gle bhQIdiSoRRsiiZ ORt flrtighd Srmuher ei n
the driving nechani sm having a gear engaged to the plurality of pins to
rotate the fixture. workpiece thereto, and

wherein the first and second fixtures being rotatable relative to the first and

10 second support frames about a horizontal axis to turn the workpiece.

2. The apparatus of claim 1, wherein the first and second fixtures having cylindrical
external surfaces engaged to the first and second support frames to support rotation
of the first and second fixtures.

15

3. The apparatus of claim 2, wherein each of the first and second fixtures including a

pair of clamping plates movably coupled to each other for clamping the workpiece

therebetween.

20 4, The apparatus of claim 3, further including a first linking portion to fix the first
clamping plates together, and a second linking portion to fix the second plates

together.

S. The apparatus of claim 2, further comprising a driving mechanism engaged to at

25 least one of the first and second fixtures to rotate the fixture.

6. The apparatus of claim 5, wherein said at least one of the first and second fixtures
including a plurality of pins attached thereon, said plurality of pins being disposed
along a circumference of said at least one of the first and second fixtures, each pin

30 being aligned parallel to the horizontal axis, wherein the driving mechanism

having a gear engaged to the plurality of pins to rotate the fixture.



-8- 7. The apparatus of claim6, wherein the plurality of pins are
distributed along a full circle of the circunference. 8. The apparatus of
claim6, wherein the plurality of pins are distributed along a half 5circle
of the circunference. 9. The apparatus of claim1, wherein a distance
between the first and second support frgrres bei ng variable. 1010. The
apparatus of claim1l1l, wherein at |east One of the support franmes includes a
platformto all ow operator access.

7. The apparatus of claim 6, wherein the plurality of pins are distributed along a full

circle of the circumference.

8. The apparatus of claim 6, wherein the plurality of pins are distributed along a half
5 circle of the circumference.
9. The apparatus of claim 1, wherein a distance between the first and second support

frames being variable.

10 10.  The apparatus of claim 1, wherein at least one of the support frames includes a

platform to allow operator access.



