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(54) Titlee DEVICE COMPRISING TWO PARALLEL LINKAGE MECHANISMS
(57) Abstract
Device comprising two linkage mechanisms each having at least three bars /
(B11, 21, 51) of which a first and a second bar with the same length extend parallel
to each other and are pivotably interconnected by at least a third bar. The two first
and two third bars of both mechanisms are pivotably connected at a common main
pivot (MP). Hinge point (HP1, HP2) of the first bars lying away from the main pivot.
are independently movable along linear paths. The device is further provided with
a tool (T) comprising the main pivot. The first and second bars of each mechanism
are pivotably connected by a fourth bar (B41, 42), lying parallel to and having the
same length as the third bar. The fourth bar is rotatable about the hinge point of
the first bar. The pivot points (P231, P232) of the third and second bars of the first
and second mechanisms are connected to the tool and a part of the tool respectively, HP1 HP2
whereby rotating the fourth bar of the first mechanism around the hinge point causes
a rotation of the tool around the main pivot and rotating the fourth bar of the second \ L
mechanism around the hinge point causes rotation of the part of the tool around the
main pivot. B 21 B 22
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connected to both claws whilst at each claw one of the two pivots of the
second and third bars are connected. By translating both hinge points in 15
the sanme parallel vertical,transport directions and over the sane di stance
the tool iswopymssdsertically. By translating only one of the PCTYyRISHN23A S
the tool moves mainly in a horizontal direction. By moving at |east one

of the second bars, the claws of the ? Liﬁb neans are closed or opened.
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Objeﬁh of the rese i nvent Lo éhls achieved in that the first and

seco bar§°Qﬁ S48%h YERUN B Ure pivotably connected
By such a device which is known from US-A-4,687,400

the tool comprises a gripper means having two claws. The main pivot is
connected to both claws whilst at each claw one of the two pivots of the
second and third bars are connected. By translating both hinge points in
15 the same parallel vertical transport directions and over the same distance
the tool is moved vertically. By translating only one of the hinge points
the tool moves mainly in a horizontal direction. By moving'at Teast one
of the second bars, the claws of the gripper means are closed or opened.
The second bars are moved by translating the end of
20 the second bars remote from the third Bars in a vertical direction parallel
to the transport direction of the hinge points of the first bars. Hereby
the distance between said ends of the second bars and the hinge points
- change. This means that the first and second bars do not remain paraliel,
so that the control of the desired accurate movements is relatively
25 complicated. Furthermore by the device according to US-A-4,687,400 the
tool cannot be rotated round the main pivot in order to rotate the object
- situated between the claws. |

| . It is therefore an object of the present invention to
-provide a device whergby the tool cannot only be moved in at least two

30 different directions but can also be rotated around the main pivot.

: This object of the present invention is achieved in .
that the first and second bars of each mechanism are pivotably connected
by a fourth bar, 1ying parallel to and having the same length as the,third
bar, the fourth bar is rotatable about the hinge point of the first bar,

35 the pivot points of the third and second bars of the first and second
mechanism are connected to the tool and a part -of the tool respectively,
whereby rotating the'fourth bar of the first mechanism around the hinge

e tooI



by'a fourth bar, lying parallel to and having the same length as the third
bar, the fourth bar is rotatable about the hinge point of the first bar, 35

the pivot PEI9Wss4es the third and second bars of the first aRGTEEISSAER3?
nmechani smare connected to the tool and a part-of the tool respectively,
whereby rotating the fourth bar of the f2rst nechani smaround the hinge

2 poi nt causes a rotation_of the tool arqund the pai,n pivot d
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o In this patent application a bar should be considered
5 . as any connecting element which is pivotably connected between two pivots.
By rotating one of the fourth bars the tool as such
is rotated whilst the part of the tool, for example the gripper means need
not to be rotated with respect to the tool.
By moving the two hinge points and rotating the two
10 fourth bars, the tool can be moved into/in two orthogonal directions,
rotated round the main pivot and perform an additional feature, Tlike
"opening -or closing gripper meahs, 'rotating a gear connected to a
manipulator and located in the tool etc.
An embodiment of the device according to the invention
15 is characterized in that at least one linkage mechanism comprises a fifth
bar lying parallel to and having the same length as the first bar, the
first and fifth bar are inotab]y connected by a sixth and seventh bar -
1ying parallel to each other and having the same length, the sixth arm
is inotab]y connected to the first arm at the main pivot point and
20 encloses an angle with the third arm.
In this manner the fourth bar can be rotated fully round
~ the hinge point without having the risk that at the so called dead point,
in which the third and fourth bar extends parallel to the first and second
 bar, the fourth bar continues to rotate in one direction whilst the third
25 bar changes from the direction of rotation. ' '
| Another embodiment of the device according to the
invention is characterized in that the fourth arm is pivotably connected
to an angle doubling mechanism. _
If at the input of the angle doubling mechanism a 90°
30 rotation is performed, the fourth arm will rotate over 180°. '
The device will further be explained with reference
to the drawing, in which
figure 1 shows a side view along the lines A-AB-B in
figure 2A of a device according to the present invention;
35 ' figures 2A-2B show p]dn views of the device as shown
in figure 1 in a closed position of the gripper means;



By rotating one of the fourth bars the tool as such is rotated whil st

the part of the tool, for exanple the gripper neans need not to be
rotated w tWOreoss4ast to the tool. BYCHALOB/GO23% e
two hinge points and rotating the two 10 fourth bars, the tool can be
moved into/in two orthogonal directions, 3 rotated round the main pivot
and perform an additional feature, like opening -or closing qgripper
nmeans, rotating a gear connEiause 3 shaws a planmviieyurhitdodebaid pécthecdevica he
tool etc. of figure 1; An enbodi ment of the device according
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figure 8 shows a schematic view of a part of the device
as shown in figure 1 by which the rotation of the tool around the main
pivot is performed; | :
figures 9A-F show in three steps the rotation of the

15 tool round the main pivot;

figures 10A-E show several movements of the device
according to the 1nvent1on.

Alike parts are numbered alike through the figures -
whereby bars are indicated by a B followed by a number, pivot points are

20 indicated by a P followed by a number except for the hinge points HPI1,
HP2 and the main pivot MP, and slots in the bars are indicated by S
followed by a number. For example pivot P231 means the pivot P between
bar B21 and bar B31 of linkage mechanism Ml (see figure 8).

Figures 1, 2A and 2B show a device 1 according to the

25 invention comprising two linkage mechanisms M1, M2, two angle doubling

" mechanisms D1, D2 and one tool T. Each linkage mechanism M1, M2 comprises
a main bar Bll, Bl12 which is pivotable connected to the pivots HP1, MP
and HP2, MP. The pivot MP is a common pivot of both mechanisms M1, M2 and
is called the main pivot MP. This pivot MP is located on the tool T.

30 The linkage mechanism M1 comprises two bars B21, B51
which extend parallel to the first bar Bll and have the same Tength as
the bar Bll. The relevant Tength of a bar is determined by the distance -
between the pivots at the respective ends of a bar.

The bars Bll and B2l are interconnected by third and

35 fourth bars B31 and B41. The bar B31 is formed by the distance between
the pivot points P231 and MP.



Anot her emnbodi nent of the device according to the I nvention is
characterized in that the fourth armis pivotably connect ed%%r/ph%sﬂ{oaﬁ an
u

angl e douB‘f‘?ﬂﬁssﬂ%%hani sm : If at t of the
angl e doubl i ng nmechanisma 90[err] 30 4 rotation is perforned, -the fourth
armw |l rotate over 180. The device will further

fTgure 1 shows a s de.vi edt&ran PAE P ASSHGHUY corfettidt phobar 831 o
devi ce ackyrigiragBilo andcBHr.esent invention; 35 :
fig:JrestA-Z_B show ]p' an ViTRDaPB71NG ARErRPredShP BRPixed distahfe beBien 1 1 N
5 105 Bieninge points HPL ahd the IVt point P571.

5 The second mechanism M2 1is similar to 1linkage
mechanism M1 and comprises bar B22, B32, B42, B52, B62, B72 which are
pivotably connected to each other in the same way as the bars of linkage
mechanism M1. The bar B32 is formed by the distance between two pivot

- points MP, P232 on the disc 2 as shown in figure 3. The bar B62 is formed

10 by the distance between the main pivot MP and the pivot point P562 on

disc 2. o : |

: The hinge point HP1 of Tinkage mechanism M1 is located
on a slide 3 which is movable by a linear motor in the direction indicated
by arrow Al. Near the end of the slide 3 ‘a angular slot S01 is provided

15 which is located around the hinge point HP1. Through the slot S01 a pin
extends which forms the pivot P241. Connected to said pivot P241 is a
1ink 4 which has a length of V2 times the distance between P241 and HP1.
Said link 4 is pivotably connected at pivot P45 to a lever 5 which is
pivotable around a fixed pivot P5. The distance between pivot P5 and the

20- hinge point HP1 is the same as the distance between the hinge point HP1
and the pivot P241. The distance between P5.and P45 is twice said distance.
The lever 5 is at an end remote from the pivot P45 provided with a
pivot P56 by which it is connected to a rod 6 (see figure 6) which is
movable by tinear motor in the direction indicated by arrow A2 and parallel

25 to Al. The Tever 5, and the Tink 4 form the angle doubling mechanism D1.
' In the same way hinge point HP2 is Tocated on a slide 7
which is movable by a linear motor in the direction indicated by arrow A3.

Near the end of the slide 7 a angular slot S02 is provided which is located
around the hinge point HP2. Through the slot S02 a pin extends which forms.
30 the pivot P242. Connected to said pivot P242 is a 1ink 8 which has a length
of V2 times the distance between P242 and HP2 which is pivotably connected
at pivot P89 to a lever 9 which is pivotable around a fixed pivot P9. The
distance between pivot P9 and the hinge point HP2 is the same as the
distance between the hinge point HP2 and the pivot P242. The distance
35 between P9 and P89 is twice said distance. The lever 9 is at an end remote
from the pivot P89 provided with a pivot P910 by which it is connected
to a rod 10 (see figure 6) which is movabie by Tinear motor in the




figure 3 shows a plan view of a detail of the device of figure 1;

figures 4A, 4B show respectively a plan view and side vi ew of the

gri pper neameysE49s he device shown in figure 1; 5 PCT/NL98/00239
figure 5 shows a schematic view of a part of the device as shown in
figure 1 by which the novenent of the t&ol is perforned,;

figure 6 shows a schematic view of the device as shown in figyre 1 in
whi ch thedmrteomomdnm'gednbmmpurm andanallel to A3. "The tever's, and the

flgure 7 piia ﬁmaasagqevaameagamramm phe device 10 shown in
figure 1 by mhlc t he rotg%lon orne

figure 8 shows a schemati dn§itO® &1%(35%1&%8]:\"13%@ aedfi i:iw Teh 1553%?}% in
fi gure 1 bVoMﬂhll €he trdnrivati MM tofuliiltd gent larthengitdtepoints P232 angiR&2 i s

Irog{; i on e\ee 1gpanegted vig fhe. goup}ipg P {#a&uwsan%AdFscSQO%{& 1jree steps the

figures | OA-E show sever alTheotanteft ts dfurtther @eovided with tyecereksnd2: d3 he

Itﬂ\e/epf égrgmg on o%osn:g ides of gear ﬁ‘l L eg@gﬁéct%aewwmenm fﬂngkﬁhéﬁtr ough

pi vot poi niaw dde 15 respectwe]y of the gripper means 16. The space bgltween the
claws 14, 15 is required for the components to be picked up.

10 _ The bars B21, B51, B22, B52 are near the hinge points
HP1, HP2 provided with slots S21, S51, 522, S52 respectively located around
the pivot points P241, P571, P242, P571 respectively through which a pin
forming the hinge point HP1, HP2 extends. The angle over which the slots
extend depends on the angle over which the tool T and the gear 11 need

15 to be rotated. In the device as shown the slots extend over 180° so that
the tool T and gear 11 can be rotated also 180°. |
_ The working of the device 1 will be explained in a few
steps with reference to the figures 5-8.

In figure 5 those parts of the device 1 are

20 schematically shown which are relevant for the displacement of the tool T
into the direction indicated by arrows X, Y.

By moving the slides 3 and 7 in the directions indicated
by the arrows Al, A3 over the same distance, the tool T will be moved over
the same distance in the direction indicated by arrow X. If only slide 3

25 is translated in the direction indicated by arrow Al the tool T will be
translated mainly in the direction indicated by arrow Y. In fact the
bar B12 will get rotated around hinge point HP2 due to which the main
pivot MP of the tool T will also perform a slight displacement in the
direction indicated by arrow X. By controlling the displacements of the

30 slides 3, 7 into the directions indicated by arrows Al, A3 the main
pivot MP of the tool T can be moved into any desired position.

From figure 6 the wmr'king of the angle doubling
mechanism D1, D2 can be understood. By translating the rod 6 into the
direction indicated by the arrow A2 the lever 5 will get rotated over,

35 for example 90°. The 1ink 4 which is pivotably connected by pivot P45 to
Tink 5 will be displaced whereby the pivot P241 will get rotated around
HP1 over 180°. This final position is depicted in mirror image by the angle



20 indicated by a P followed by a nunber- except f or thé hi nge points

HP1, HP2 and the main pivot MP, and slots in the bars are indicated
by S WOIPS5426 by a nunber. For exanple pivot P231 nmeansPGUMLEARZY P
bet ween bar B21 and bar B31 of |inkage nmechanismM (see figure 8).
Figures 1, 2A and 2B show a device 1 accérding to the 25 I nvention

conprising two.]inkage nechanisns M, , t ngl.e doubl i ng
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B41. T 1is.f by the di nce t ween e pl vot
ggidnts P23 eaglr)] ngg rétsategrbrjrre%eyang e'éjolu%tl ?ng mecﬁarwesm D2, around the hinge

point HP2. Because the rods " B12, B22, B42, B32 form a parallelogram

10 '~ mechanism bar B32 will perform the same rotation as bar B42. By rotating
bar B32 around MP the gear 11 will also get rotated due to which the
bar B62 will also perform said rotation and the bar B72 will perform the
same rotation around hinge point HP2.

In figure 8 only the'relevant part for the rotation

15 of the tool T as a whole around main pivot MP is shown. By rotating the
bar B41 around hinge point HP1 the bar B31 will perform the same rotation
around main pivot MP. Since pivot P231 is connected to tool T also tool T
will perform this rotation. By rotating the tool T also bar B61 will get
rotated.

20 : Figures 9A-9F show in three steps the rotation of the
tool T from a position in which the claws 14, 15 are directed upwardly
(figures 9A,9B) via a position in which the lever 5 is rotated over 45°
whilst the bar B4l is rotated over 90° and the claws 14, 15 are directed
to the right (figures 9C, 9D) to a position in which the lever 5 is rotated

25 over 90° whilst the bar B4l is rotated over 180° and the claws 14, 15 of

- the tool T are directed downwardly (figures 9E, 9F). Since the gear 11
located in the tool T is rotated together with the tool T around the main
pivot MP the bars of the second 1inkage mechanism M2 must perform the same
rotation. This means that during the translation of the rod 6 in the

30 direction indicated by arrow A2 to perform the rotation of the tool T also
the rod 10 must be translated in the direction indicated by arrow A4 over
the same distance. | _ |

If only the rod 10 is translated into the direction
indicated by arrow A4 the gear 11 will get rotated with respect to the

35 tool T causing the racks 12, 13 to be displaced in the directions indicated
by arrows A5,-A6 (figure 4A) due to which the claws 14, 15 connected to
the racks 12, 13 are moved. apart. : '



4 - The fifth bar B51 i s pivotably connected to

the bar Bl1l by bars B61 and B71. The bar
B71 is detewoogrsbaby t he fixed di stance between t he hi npeTpLLISOR3IHPL
and the pivot point P571. 5 The second nechanism
M. is simlar to |inkage mechand sm M and conpri ses bar B22, B32,
B42, B52, B62, B72 which are J)I votably connected to each other in the
same way as the bars of |inkigeres 10A-1aEcshani ivemli ffament poskBioniss of okheed

by the di stggine thghgape émspwotls Tocate®@%hak&ifP, P232 on the disc 2 as
shown in figure 3. The bar B62 is formed 10 by the di stance between the

mai n pivot MP and the pivot SpNHNIHeR Hhe positiofjascshown in figure 10A the
The hinge pﬂdsﬁthbﬂ?lasoéhdwmhﬁgegwmwlcamﬂﬂ obt&1h@@®§/eﬂ'ans] atn@ntﬁrb shigs 3

whi ch és rmg/at}l db¥he roag%arldT%gr[ t‘\g starn}ee 1s£aenccteI Ionnth 1rect1ons indicated
: by arrows Al-A4. ' _ o

| Starting from the position as shown in figure 10B the
position as shown in figure 10C can be obtained by disptacing only the
rod 10 in the direction as indicated by arrow A4.

10 ‘ _ Starting from the position as shown in f1gure 10A the
position as shown in figure 10D can be obtained by a controlled
displacement of the rods 6, 10 and the slide 7 in the directions as
indicated by arrows A2, A4, A3 respectively. _

: Starting from the situation as shown in figure 10D the

15 situation as shown in figure 10E can be obtained by disp1hcing the rods
6, 10 along the same distance in the direction indicated by the arrows
A2°, A4’.

Instead of gripping means 16 other manipulators or
devices can be connected to the gear 11, 1ike means for cutting, bending,

20 soldering, engraving, measuring etc..

By the device as shown the slides 3, 7 are movable along
paral]el'lineAr paths. It is, however, also possible to move the slides
for example perpendicuiar to each other whereby the same movements of the
tool and gripper can be realised.



by érrOM/AI. Near the end of the slide 3 a angular slot SO is'provided 15
which is around the hinge point HPl. Through the sl I n

ext ends W@‘ﬁgsﬁg nms the pivot P241. Connected to said pivot |§23§

link 4 which has a length of[err]2 tings the distance between P241 and HPL.
Said link 4 is pivotably connected at pivot P45 to a lever 5 which is

pi vot abl g g@und a fixed pivot P5. The distance between pivot P5 and the

20- hi nge point HP1 is the sane as the distance between the hinge point
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t he. pi voPatimo t Eoﬁ'#?@@?edlstﬁlré'af-*ﬁ pravidedoith 3 BP‘? ] mmsrmnsr]ﬁ#aénadnl engt h

of 102 ti pevott,nehskartartLed ¢h RN h4#ipdd aPZeebhd bars d3ﬁ u@mhb&hmrsmect ed
at pivot _P89.to ever t able.ar oun The
o R By imal S s P BRIV S Bl he e
same ltength as the third bar, the fourth bar is rotatable about the hinge
point of the first bar, the pivot points of the third and second bars of
the first and second mechanism are.connectéd to the tool and a part of
15 the tool respectively, whereby rotating the fourth bar of the first
mechanism around the hinge point causes a rotation of the tool around the
main pivot and rotating the fourth bar of the second mechanism around the
hinge point causes rotation of the part of the tool around the main pivot.
2. Device according to claim 1, characterized in that at
20 Teast one Jinkage mechanism comprises a fifth bar lying paraliel to and
having the same length as the first bar,'the first and fifth bar are
pivotably connected by a sixth and seventh bar 1ying parallel to each other
and having the same length, the sixth arm is ﬁivotab1y connected to the
first arm at the main pivot point and encloses an angle with the third
25 arm.

3. - Device according to claim 1 or 2, characterized in that
the fourth arm is pivotably connected to an angle doubling mechanism.
4, ' Device according to claim 3, characterized in that said

angie doubling mechanism comprises an arm which is at one end pivotable

30 about a pivot and at the other end pivotably connected to a 1ink which
is pivotably being connected to the fourth arm at distance from the hinge
point which is equal to the distance between said hinge point and the pivot
of the arm, the arm having a lTength of twice.said distance and the 1link
having a length of ¥2 times said distance. |

35 5. Device according to one of the preceding claims,
characterized in that said part of said tool comprises a gear.
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di stance between the hinge point HP2 and the pivot P242. The di stance 35
between P9 and P89 is tw ce said distance. The lever 9 is at an end renote
fromthe pVOR/5568 provided with a pivot P910 by which it isPEORREYPRAS

to a rod 10 (see figure 6) which is novable by linear notor in the

5 direction indicated by arrow A and parallel to A3. The |ever 9,'
and the link 8 formthe angle gpubl i n? _mechagi sm D2, ) .
The tool B+ s provided witPedcgancording,teclpm pochavgaterized in 1haf,gid e

mai n pi vottobP éamprtised aggaipplihgtieansi vaingotwil &1 &&31hixtd aPFe@ach provided
connect e 48 H8 Uy BI0BL 555, SAnA Bk B Byidsear into opposite
directions.

5 7. - Device according to claim 6, characterized in that by' i
rotating both fourth bars over the same angle a rotation of the tool is
obtained, while by rotating the fourth bars over a different angle also
an opening or closing of the gripping means is obtained.
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| yi ng on opposite sides of gear 11 and connected to the left and right
claw 14, 15 respectively of the gripper neans 16. The space between the
claws 14, wo®dssussqui red for the components to be picked up.PGHNLISN00239
The bars B21, B51, B22, B52 are near t? é£|nge poi nt's HP1, HP2
provi ded mnth sl ots 821 S51, S22, 852 ? pectively | ocated around
the pivot points P241, P571, P24Z_ P571 respectively through which a pin
form ng the hinge point HPl, HP2 éﬁtends The angl e over which the slots
extend depends on the angle over i ch the tool T and the gear 11 need 15
a5 Souwn
ar 11 cd
M TR PR
o~

Cxbhg

to be rotated. In the devi
t hat the tool T and
The worki ng of the devj
reference-to the figuFes
parts of the device 1 are 2

" &Ppts extgnd over 180[err] so-
elrotpted al go 180[err].

ined in a flew steps with

: . In figure 5 those
wn |[whi ch are rel evant for

U J

g
1

the di splacenent of the too] |T | regtion indicated by
arrows X, Y. sl.ides 3 and 7 in the
directions indicated by |t hE T3 ovgr the sane distance,
the tool T will be noved FP1di starjce in the direction

I ndi cated by arrow X. |f ql fg-trangl ated in the direction

i ndicated by arrow Al the
direction indicated by arr
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bar B12 will get rotated around hinge point HP2 due to which the main

pivot MP of the tool T will also performa slight displacenent in the

di rection iwoisess4sd by arrow X. By controlling the di spl aceneREENSPPRE 30
slides 3, 7 tnto the directions indicated by arrows A, A3 the main

pi vot MP of the tool T can be noved int desired p05|t|on

Fromfigure 6 the working of the angle mbyl mechani sm DI, D2 can
be understood. By translating the rod 6 into the direction indicated
by the arrow A2 the lever 5 will det rotated over, 35 for exanple
90[err]. The link 4 which is pi abl yle-ennect ed by pivot P45 to

link 5 will be displaced whereb¥ctlhe pite8 41 will get rotated around
HP1 over 180[err]. This final posi |on|| in mrror inmage by the
angl e o 6.
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s doubl i ng mechani sm D2. The reason for the doubling of the angle fromthe
link 5 onto the bar B4l is caused by the chosen rel ati onshp@r/REésmas t he
di st anceW®99/$54%6 pi vot points HP1, P241, P5, P45 of the angle doubling

nmechani sm The di st'ances P5- HPI
P5- P45 being tw ce said distance an

sai d ‘g_i S
11 can bexro

tinmes

t he gear
doubl i ng mechani
Bl12, B22, B42,
performthe sa
the gear 11 wil
perform said r&t
around hinge pogr
rel evant part f

f

pi vot MP is sho

the bar B31 will per
Since pivot P231 is c

this rotation. By r.ota'ﬁ'ﬁog the tool T also bar B61 will g
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I pasal | el ogram 10 mechani baly B32 wil |
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20° | Figures'9A-9F show in three steps the rotation of

‘the tool T froma position in which the claws 14, 15 are directed
upwardly WO 99/56496gur es 9A,9B) via a position in which the | RGFANL2$/00235
rotated over 45[err] whil st the bar B4l is rotated over 90[err] and
the claws 14, 15 are directed toéﬂpg right (figures 9C, 9D) to a
position in which the lever 5 is rotat 5 over 90[err] whilst the bar
B41 is rotated over 180[err] and the claws 14, 15 of the tool T are
directed downwardly (figures 9E, 9F). Since the gear 11 | ocated in

t he tool i ot-atet—togetirer—wN\{ h the tool T around the main . pivot

MP the bars of the second |inkage Wechanism M2 nust performthe sane
rotation. {This means t HhP 2oy g the traaiiation of the rod 6 in the 30

di rection gndicated by arro eg‘ a per f pPi#t he rotation,of the,tool T also
the rod 10; must be translat e mthe™dijection i ndi cat ed by arﬂ w A4 over

t he same dj stafhce. , ~ If only the i S
transl ated' i ntfo t ' i on lndicat ety ar r W e—geq! 1 will
get rotated th rﬁﬁg ct to the 35 to® T~caus™g. i he ragkg 1271 13 to be
di spl aced in the difrections indicated yar emgTA‘ A fig{éﬁ 4A)
due to which the claws 14, 15 connected to - _ ars acxg-g, B noved
apart. Vet
e X
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7 ' Fi gures 10A- 10E show five different positions
of the tool T and the claws 14, 15 |ocated therein. -
Starting fsoop¥ssasgposition as shown in figure 10A the (REFI/REA8100239
shown in figure 10B can be obtained by translating the slides 5 3, 7 and
the rods 6, 10 over the sane distance Eﬂéghe di rections indicated by
arrows Al-A4. arting fromthe position as shown
in figure 10B the position as shown in figure 10C can be obtai ned by
di spl acing only the rod 10 in the direction as indicated by arrow A4.
10 gptarting fromthe position as shown in figure 10A
t he popig7 OWmHP2 n figure 10D can be obtained by a '
controlled y

directions as

s 15

SﬂJEH?TTTLTTEESﬂ%EE?r(F“JLEE2!”



I ndi cated by arrows A2, A4, A3 respectively.

Starting fromthe situation as .shown in figure 10D the 15 situation as
shown in fi gh9edédbs can be obtai ned by displacing the rods PCT/RL98A239
al ong the sane distance in the direction indicated by the arrows A2'
A4 . I nst ead sﬁ,gri ppi ng neans 16 ot her

mani pul at ors or devi ces can be coMfe€ted to the gear 11, |ike neans

_ ' 20 sol dering, engraving, measuring etc..

By the device a; the slides 3, 7 are novabl e al ong par al | el

| i near paths. | however, al so possible to nove the slides for
exanpl e perpend[culrarn to each ot her whereby the sane novenents of the

1
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8 CLAI VB. 1. Devi ce conprising two |inkage

mechani sns each havi ng at least three bars of which a first and a ,
second bayowhisbuskhe sanme length 5 extend parallel to ead®TOVHSOOBAY are
pi votably 1 nterconnected by at |east athird bar, the two first and
two third bars of both nmechani sns ar?/g pi votably connected at a common
mai n pivot, hinge points of the first'bars | ying away fromthe main

pi vot are independently novable along |inear. pat hs, the device is
further provided with a tool conprising the main 10 pivot, characterized
in that the first and second bars of each nechani sm are pivotably
connected by a fourth bar, lying parallel to and having the sane

|l ength as the third bar, the fourth bar is rotatable about the hinge
point of the first bar, the pivot points of the third and second bars of

the first and second nechg iEE:are connect ed @5b6e tool and a part of 15

the tool respectively, er fourth bar_of _the first
mechani sm around t he hi

{ion of the tool around the
gcand nmechani sm around the

{ P241” ~HP1
P45 :
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hi nge point causes rotation of the part of the tool around the main pivot.
2. Devi ce according to claim1, characterized in that at 20
| east onewo o¥tssdes nechani sm conprises a fifth bar |ying par RICTANLIEP0ZI
havi ng the same length as the first bar, the first and fifth bar are

pi votably connected by a sixth and squqgr bar lying parallel to each other
and having the sane length, the sixth armis pivotably connected to the
first armat the main pivot point and encloses an angle with the third 25

arm 3. Devi ce according to claim1l or 2,
characterized in that the fourth armis pivotably connected to an
angl e doubl i ng nmechani sm 4, " Device according to
claim 3, characterized in that sai angl e -doubl i ng mechani sm
conprises an armwhich is at one end pivotable 30 about a pivot and at

t he ot her end pivotably connected.to a |ink which i s.pivotably being
connected to the fourth. armat distance fromthe hinge poi nt whi ch
is equal to the distance between said hinge point and the pivot of

the arm the arm having ggl'ength of tw ce-pg4d distance and the |ink
‘having a length of 12,tines said distance. 5 Devi ce

according to one of tﬁé receding clains, /. - characterized in that said
H — TN

part of said tool comb gear.
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9 6. : Devi ce according to claimb5, characterized in
that said tool conprises a grippi-ng neans having two claws which are
each provigi§gessses Wi th rack, said racks are linearly driveRCHNLEP@R3Year
into opposite directions. 5 7. _ Devi ce according to
claim6, characterized in that by gllg)tating both fourth bars over the
sane angle a rotation of the tool is obtai ned, while by rotating the

fourth bars over a different angle al so an opening or closing of the
gri pping means i s obtained.
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