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GRIPPING DEVICE 

[0001] The invention relates to a gripping device for 
placing a component on a substrate Which gripping device 
comprises movable ?ngers and means for making the ?ngers 
move relatively to each other so as to grip and release the 
component. 

[0002] Such a device is knoWn from DE-A1-3704402. 
This knoWn device comprises tWo ?ngers Which are 
arranged right opposite to each other and Which can be 
moved toWards each other and aWay from each other, and by 
means of Which a component can be gripped and released. 

[0003] It is an object of the invention to provide a gripping 
device in accordance With the ?rst paragraph, by means of 
Which components can be reliably and properly gripped. 

[0004] To achieve this, the gripping device in accordance 
With the invention is characteriZed in that three ?ngers are 
present, Which are arranged in a triangle and Which are 
movable in parallel paths relatively to each other, and in that, 
vieWed in the direction of movement of the ?ngers, the 
central ?nger can be moved in opposite directions With 
respect to the outer ?ngers. 

[0005] By arranging the ?ngers in a triangle, a component 
is gripped at three locations. As a result, the gripping 
operation is statically determined. The risk that rotational 
forces develop Which act on the component is small. The 
component is gripped in a stable and reliable manner. Such 
a gripping device can be used to grip electric components, 
but also other components or objects, for eXample frame 
Work-shaped accessories for electric components, Which are 
to be placed on a substrate or printed circuit board. 

[0006] A gripping device Which is preferably used is 
characteriZed in that the distance betWeen the ?ngers, 
vieWed in the direction of movement of the ?ngers, is 
adjustable. By virtue of the adjustability, it becomes possible 
to adapt the distance betWeen the ?ngers to the component 
to be gripped. In general, a component Will be gripped on the 
outside thereof, i.e. the ?ngers Will be moved toWards each 
other in the gripping operation. It is alternatively possible, 
hoWever, to move the ?ngers relatively to each other such 
that a component can be gripped on an inside thereof, While 
for gripping and also for releasing the component, the 
?ngers move in the same direction. The means for driving 
the ?ngers do not have to be adjusted. 

[0007] A further embodiment is characteriZed in that each 
?nger can be moved by means of tWo parallel leaf springs. 
By virtue thereof, the movement of the ?ngers is substan 
tially Without friction. 

[0008] Yet another embodiment is characteriZed in that a 
cap is present Which is arranged over the gripping device and 
Which has a Wall, Wherein parallel grooves are formed 
through Which the ?ngers project, and Which Wall serves as 
a stop for a component to be gripped. As a result, after a 
component has been placed on a substrate, it is clamped 
betWeen the Wall of the cap and the substrate, and only then 
the ?ngers are moved aWay from each other (or toWards each 
other) to release the component. This leads to a reduction of 
the risk that during placing the component, the component 
is slightly moved When it is released, Which could result in 
an incorrect placement of the component. 
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[0009] These and other aspects of the invention Will be 
apparent from and elucidated With reference to the embodi 
ments described hereinafter. 

[0010] 
[0011] FIG. 1 is a perspective vieW of a gripping device 
in accordance With the invention, 

In the draWings: 

[0012] FIG. 2 is a perspective vieW of the gripping device 
in a realistic embodiment in accordance With FIG. 1, the cap 
being removed, 
[0013] FIG. 3 diagrammatically shoWs, partly in section 
and partly in a front vieW, the gripping device shoWn in FIG. 

a 

[0014] FIG. 4 is a plan vieW of the gripping device shoWn 
in FIG. 3, and 

[0015] FIG. 5 shoWs a situation Wherein the gripping 
device places a component on a substrate. 

[0016] FIG. 1 shoWs a gripping device comprising three 
?ngers 1, 2, 3 Which are movable in parallel paths 4, 5, 6 
With respect to each other. In operation, the central ?nger 2 
alWays moves in an opposite direction With respect to the 
outer ?ngers 1, 3. The direction of movement of the ?ngers 
is indicated by means of an arroW P. The ?ngers are arranged 
in a triangle 7. As a result, a component is gripped at three 
locations. The ?ngers are each secured onto a slide bar 8, 9, 
10. A cap 11 is arranged over the gripping device, Which cap 
is provided With three parallel grooves through Which the 
?ngers 1, 2, 3 project. 

[0017] FIG. 2 shoWs the gripping device in a realistic 
form, the cap 11 being removed. The gripping device is 
composed of a support 12 on Which a supporting plate 13 is 
secured, a frame 14 comprising the slide bars 8, 9, 10 With 
the ?ngers 1, 2, 3, and a drive unit 15 for driving the slide 
bars. The frame 14 is provided With a supporting element 16 
Which is secured onto the supporting plate 13. BetWeen ends 
of each slide bar 8, 9, 10 and the supporting element 16, 
there are arranged parallel pairs of leaf springs 17, 18; 19, 
20; 21, 22, as shoWn in FIG. 3 and FIG. 4, Which also shoW 
further details of the gripping device. The leaf springs 17, 18 
are secured to one outer slide bar 8, the leaf springs 21, 22 
are secured to the other outer slide bar 10, and the leaf 
springs 19, 20 are secured to the central slide bar 9. The 
drive unit 15 comprises a cylinder block 23 With a cylinder 
space 24 and a piston 25 Which is movable in the cylinder 
space. The outer slide bars 8, 10 are coupled to the piston 25 
by means of a fork 26. For this purpose, the piston is 
provided With a pin 27 Which is oriented transversely to the 
direction of movement of the piston and Which projects, 
through an elongated hole 28 of the cylinder block 23, 
beyond the cylinder block. The fork 26 is coupled to the pin 
27. The cylinder space 24 is closed on either side by an end 
plate 29, 30. At least one compression spring 31 is com 
pressed betWeen the end plate 30 and the piston 25, Which 
compression spring presses the piston to one side, in FIG. 3 
the left side. The cylinder block 23 further comprises an 
air-supply channel 32 Which opens into the part of the 
cylinder space 24 Which is situated on the side of the piston 
25, opposite the side Where the spring 31 is located. The 
outermost slide bars 8, 10 are connected to each other by 
means of a bridging piece 33. As a result, the slide bars move 
simultaneously. The central slide bar 9 is coupled to the 
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outermost slide bar 8. For this purpose, the bridging piece 33 
is provided With an opening 34 accommodating a rocker arm 
35. This rocker arm 35 can be pivoted about a shaft 36 Which 
is connected to the cylinder block 23. Ends of the rocker arm 
35 are provided With a fork 37, 38. The slide bar 8 is 
provided With a pin 39, and the slide bar 9 is provided With 
a pin 40. The pin 39 is coupled to the fork 37, and the pin 
40 is coupled to the fork 38 of the rocker arm. By virtue of 
this construction, the central slide bar 9 alWays moves in the 
opposite direction relative to the outermost slide bars 8, 10. 
The ?ngers 1, 2, 3 are each L-shaped and secured onto the 
slide bar by means of an adjusting screW 41, 42, 43, Which 
?ts in elongated holes 44, 45, 46, respectively, of one of the 
limbs of the ?ngers. This enables the ?ngers to be adjusted 
With respect to each other in the direction of the paths 4, 5, 
6, so as to adapt the distance betWeen the ?ngers to the 
component 47 to be gripped. 

[0018] The operation of the gripping device is as folloWs: 
The spring 31 presses the piston 25 to one side, in FIG. 3 the 
left side. By means of the fork-pin 26-27 construction, the 
outermost slide bars 8, 10 are also pressed to the left, While 
the central slide bar 9 is pressed to the right by means of the 
rocker arm construction 35-40. The ?ngers 1, 2, 3 move in 
a corresponding direction, so that the component 47 can be 
clamped betWeen the ?ngers. If, subsequently, compressed 
air is connected to the supply channel 42, Which eXerts a 
greater pressure on the left side of the piston 25 than the 
pressure eXerted on the right side of the piston by the spring 
31, then the piston Will move to the right and the outer 
?ngers 1, 3 Will move to the left and the central ?nger 2 Will 
move to the right, as indicated by means of an interrupted 
line. The component 47 is released. 

[0019] In the above description of the operation of the 
gripping device, a component is gripped at the outer surfaces 
of the component. It is alternatively possible to grip a 
component or a speci?c accessory for a component at the 
inner surfaces. For this purpose, the position of the ?ngers 
on the slide bars is changed, as indicated by means of 
interrupted lines in FIG. 4. The L-shaped ?ngers 1, 3 are 
rotated through 180° and secured onto the slide bar 8, 10, at 
a location further to the left, While the L-shaped ?nger 2 is 
also rotated through 180° and secured onto the slide bar 9, 
at a location further to the right. The movements of the 
?ngers for gripping or releasing a component are the same 
as the movements described in the preceding paragraph. 

[0020] Apart from a protective function, the cap 11 also 
has a stop function (see FIG. 5). When a component 47 is 
lifted up, an outer surface 48 of the component engages the 
Wall 49 of the cap 11. When the component is placed, for 
eXample, on a printed circuit board 50, the component is 
clamped for a short period of time betWeen the Wall 49 of the 
cap and the surface 51 of the printed circuit board. Only then 
the component is released by the ?ngers, and subsequently 
the gripping device is moved aWay from the printed circuit 
board. In this manner, it is precluded that during placing a 
component on a printed circuit board, said component could 
still be moved by the moving ?ngers. 

[0021] It is also possible to provide the gripping device 
With a built-in detection system by means of Which it can be 
detected Whether a component has been lifted up improperly 
or not at all. As indicated in FIG. 3 by means of an 
interrupted line, this may be achieved, for eXample, by 
providing an air suction channel 52 Which eXtends to the 
space of the cylinder 24 Where the spring 31 is situated, i.e. 
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on the other side of the piston 25, Where the supply channel 
32 is situated. The piston 25 is provided With a foil-like 
shut-off element 53 by means of Which the suction channel 
52 can be closed. In FIG. 3, a component 47 is gripped by 
the ?ngers. A vane closes the opening 54 of the suction 
channel. The partial vacuum in the suction channel does not 
have any effect on gripping the component. HoWever, if 
there is no component, then the spring 31 presses the piston 
further to the left, so that the shut-off element 53 no longer 
closes the opening 54. By means of a pressure measurement, 
it can be determined Whether a component has been properly 
gripped, improperly gripped, or not gripped at all. The 
detection means for measuring a pressure difference are not 
shoWn in greater detail. These means are knoWn per se. 

1. A gripping device for placing a component (47) on a 
substrate (51), Which gripping device comprises movable 
?ngers (1, 2, 3) and means (15) for making the ?ngers move 
relatively to each other so as to grip and release the com 
ponent, characteriZed in that three ?ngers (1, 2, 3) are 
present, Which are arranged in a triangle (7) and Which are 
movable in parallel paths (4, 5, 6) relatively to each other, 
and in that, vieWed in the direction of movement (P) of the 
?ngers, the central ?nger (2) can be moved in opposite 
directions With respect to the outer ?ngers (1, 3). 

2. A gripping device as claimed in claim 1, characteriZed 
in that the distance betWeen the ?ngers, vieWed in the 
direction of movement (P) of the ?ngers (1, 3), is adjustable. 

3. A gripping device as claimed in claim 1, characteriZed 
in that each ?nger (1, 2, 3) can be moved by means of tWo 
parallel leaf springs (17-22). 

4. A gripping device as claimed in claim 1, characteriZed 
in that a cap (11) is present Which is arranged over the 
gripping device and Which has a Wall (49), Wherein parallel 
grooves (55, 56, 57) are formed through Which the ?ngers 
(1, 2, 3) project, and Which Wall (49) serves as a stop for a 
component (47) to be gripped. 

5. A gripping device as claimed in claim 1, characteriZed 
in that the outer ?ngers (1, 3) are coupled to each other. 

6. A gripping device as claimed in claim 1, characteriZed 
in that the outer ?ngers (1, 3) are situated on an imaginary 
line extending perpendicularly to the direction of movement. 

7. A gripping device as claimed in claim 1, characteriZed 
in that the paths (4, 5, 6) along Which the ?ngers (1, 2, 3) are 
movable are situated at equal distances from each other. 

8. A gripping device as claimed in claim 1, characteriZed 
in that the ?ngers (1, 2, 3) grip the component under the 
in?uence of a spring force. 

9. A gripping device as claimed in claim 8, characteriZed 
in that the ?ngers (1, 2, 3) release the component (47) under 
the in?uence of a pneumatic force Which acts in a direction 
opposite to that of the spring force. 

10. Agripping device as claimed in claim 9, characteriZed 
in that for generating a pneumatic force, the movable ?ngers 
(1, 2, 3) are connected by means of lines (32, 52) to a 
pneumatic source, and that detection means are present 
Which comprise a shut-off mechanism (53) for closing a line 
(52), Which shut-off mechanism is coupled to at least one of 
the movable ?ngers (1, 3) and comprises a sensor Which 
detects a pressure difference in the line (52) When no 
component (47) has been gripped or When a component has 
been gripped incorrectly. 

* * * * * 


