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(57) Abstract: The mvention relates to a twin
gripper (1) for gripping two round-profile
portions (2, 3) simultaneously, having a first
mount (6) with a first bearing means (6a) and a
further first bearing means (6b), and having a
second mount (7) with a second bearing means
(7a) and a further second bearing means (7b),
wherein the first and second bearing means (6a,
7a) are connected to one another m a fixed
position, and the first and second further bearing
means (6b, 7b) are connected to one another in a
resilient manner, and the two bearing means (6a,
7a) can be displaced back and forth in a
displacement direction (V) in relation to the two
further bearing means (6b, 7b).

(57) Zusammenfassung: Die Erfindung betrifft
ceinen Zwillingsgreifer (1) zum gleichzeitigen
Greifen zweler Rundprofilabschnitte (2, 3) mit
“einer ersten Aufnahme (6) mit einer ersten
Auflage (6a) und einer weiteren ersten Auflage
(6b) und mit emner zweiten Autnahme (7) mit
einer zwelten Autlage (7a) und einer weiteren
zwelten Autlage (7b), wobel die erste und zweite
Autlage (8a, 7a) positionstest miteinander
verbunden sind und die erste und zweite weitere
- Auflage (6b, 7b) {federelastisch mitemander

verbunden smd und die beiden Auflagen (6a, 7a) gegen die beiden weiteren Autlagen (6b, 7b) in einer Verfahrrichtung (V) hin und
o her verfahrbar sind.
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Twin gripper

The invention relates to a twin gripper.

Modern tube cutting machines are designed as sawing and machining centres in which tubes
are cut to length and the tube ends are subjected to additional machining in further work
steps. 'To transport the pipe portions cut to length from onc machining station to the next,
grippers are provided which grip the pipe portion cut to length in the sawing station and
supply it to a chamfering device, for example. The pipe portion is clamped in the chamfering
device and chamfered, and once the chamfering process has ended, the now chamfered pipe
portion is supplied by means of a further gripper to the next machining station, for examplc a
length measurement facility in which an inspection of the length of the pipe portion is

performed so that the latter can be made available in a tested state.

To increase the number of pipe portions cut to length, machined and tested per unit of time, a
twin machining process is increasingly performed, i.e. two pipe portions are simultaneously
cut to length from two long protiles. These then have to be gripped simultaneously by means
of a twin gripper and transported in pairs (0 the respective next machining station in the

further course of the machining.

The simultaneous gripping of two pipe portions is causing problems insofar that the pipe
portions are not exactly the same in terms of diameter but may exhibit minor variations,
while the clamping of two pipe portions between two jaws in each casc is gcnerally
inaccurate in terms of alignment such that one of the two pipe portions is typically not

clamped and gripped tightly.

DE 20 2009 010 757 Ul discloses a rail gripper to handle rails as a lifting load. In this
respect, two gripping elements are provided, each with two gripping jaws, wherein gripping
jaws of the different gripping elements interscct and each of the two gripping jaws is thus

allocated to both of the rails to be lifted.
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[In DE 10 2010 021 422 A1, a gripping device is described in which the individual gripping
devices may be equipped with two or more gripping elements and all of the gripping
elements of a gripping device can be displaced temporally in synchronicity to each other.

DD 2 73 597 Al discloses a multiple gripper to serially insert scions transversely to the
direction of movement. Disadvantageously, this is not suitable for a high-precision

application in mechanical engineering.

Therefore, the object of the present invention is to provide a twin gripper which permits

simultaneous tight gripping of two round-profile portions.

The twin gripper according to the invention for gripping two round-profile portions
simultaneously comprises a first mount with a first bearing means and a further first bearing

means and a second mount with a second bearing means and a further second bearing means.

According to the invention, the first and second bearing means are connected to one another
in a fixed position, in a fixed position meaning that the first and second bearing means do
not change their positions in relation to onc another, even during the gripping process and
even when a force is applied to the two round-profile portions. On the other hand, the first
and second furthcr bearing means are connected to one another in a resilient manner such
that the general alignment inaccuracies in the gripping of two round-profile portions arc
compensated by four bearing means as one of the four bearing means, namely here the
second further bearing means, is arranged in a resilient manner in relation to the first further

bearing mcans.

To grip the two round-profile portions, in operation, the two bearing means can be displaced

back and forth in a displacement direction in relation to the two further bearing means.

The second further bearing mcans can preferably be moved in the displacement direction in a

resilient manner such that during gripping, a resilient yielding of the second further bearing

CA 2929895 2017-12-04
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means, preferably exactly in the displacement direction occurs and thus shifting of the
second further bearing means vertically to the displacement direction is excluded and due to
the four bearing means preferably being formed with a prismatic cross-section, each of the
two round-profile portions is resting rotationally fixed on respective four contact lines in

each of the two mounts during the gripping process.

Convenicntly, the two further bearing means are formed from a one-piece jaw and a narrow
spring portion forming the resilient force is formed between the two jaw portions including

the further bearing means.

As modern tube cutting machines and their components have to operate in a highly precise
manner, high-precision demands are also placed on the resilient twin gripper. According to
the nvention, the spring mechanism is thus formed by forming a gap in a metal block,
preferably between the two jaw portions including the further bearing means, for example by
means of wire erosion methods, the gap being open on one side and being limited by the
spring portion on another side. The narrow spring portion in the shape of a circular segment

and preferably consisting of metal forms the actual spring between the two jaw portions.

Conveniently, the gap has a constant gap width across the largest area of its extension.

Through this, it is easier to produce the gap in a wire erosion method.

To make 1t possible to simultaneously and tightly grip two round-profile portions with
ditffering diamcters by mcans of the twin gripper, a distance of the two bearing means from
one another mn an untensioned state is slightly larger than a distance of the first bearing
means from one another such that, even if a slightly thinncr tube 1s gripped by a further

mount, this can still be clamped tightly. The resilient movement of the second further

bearing means preferably takes place parallel to the displacecment direction.

In a particularly preferred embodiment of the invention, the twin gripper includes a gripping
arm, at one end of which a gripping head with a centric clamping vice and two jaws with the
two mounts which can be displaced symmetrically against each other in the centric clamping

vice are arranged. Conveniently, the gripping head comprises the jaws which can be
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displaced against each other in the displacement direction, and the first jaw includes the two
bearing means and the second jaw includes the two further bearing means. The movement of

the two jaws 1s controlled electronically or pneumatically.

The extension of the bearing means in a longitudinal dircction preferably depends on the
type of twin gripper and is designed in a variable manner, but the extension of the spring
portion tn the longitudinal direction is designed equally, rcgardless of the extension of the
bearing means such that the spring constant remains substantially the same, regardless of the

type of twin gripper.

The nvention i1s described by means of four exemplary embodiments in twelve figures.

These show:

Fig. 1 asitde view of a first embodiment of a twin gripper according 1o the invention,

Fig. 2 alop view of the twin gripper in Fig. 1,

e

Fig. 3 a first perspective view of the twin gripper in Fig. 1,

Fio

o. 4 asecond perspecltive view of the twin gripper in Fig. 1,

Fig.

A

a second embodiment of the twin gripper according to the invention with narrower

mounts in comparison to the first embodiment,

Fig. 6 asecond perspective view of the twin gripper in Fig. S,

Fig. 7 aside view of a third embodiment of the twin gripper according to the invention,

Fig. 8 a top view of the third embodiment of the twin gripper according to the invention in

Fig. 7,

Fig. 9 a first perspective view of the twin gripper in Fig. 7,
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Fig. 10a second perspective view of the twin ¢ripper in Fig. 7,

Fig. 11a first perspective view of a fourth embodiment of a twin gripper according to the

Invention with shorter mounts in comparison to the third embodiment,

Fig. 12a second perspective view of the twin gripper in Fig. 11.

The twin gripper | is suited for gripping two round profiles or round-profile portions
simultaneously, round profiles being understood as solid or hollow profiles with an outer
cross-section which is substantially along their longitudinal direction circular. The round

profiles can include metallic proportions or can be formed completely from metal.

The part of the twin gripper 1 illustrated in Fig. 1 is shown without an articulated twin
gripper arm being part of a twin gripper head. The twin gripper arm moves the twin gripper
head illustrated in Fig. 1 into the receiving positions to grip two tube portions 2, 3
simultaneously and transfers the twin gripper head into a release position to release the two
tube portions 2, 3. The twin gripper | according to the invention is applied to tube cutting
machines, for example, to bring the two tube portions 2, 3 from onc machining station to the

next.

After the two tube portions 2, 3 from two tubes disposed adjacent, preferably paraliel to one
another were clamped in a sawing station and cut to length simultaneously, the tube portions
2, 3 are gripped simultaneously with the aid of the twin gripper 1 according to the invention,
declamped in the sawing station and supplied to a further machining station, for cxamplc a
chamfering device, and clamped in the latter and released by the twin gripper 1. After the
two tube portions 2, 3 were chamfered, they may once morc be gripped by a further twin
oripper 1, released from the chamfering device and supplied to a length control facility in

which the two chamfered tube portions 2, 3 arc subjected a final inspection with regard to

their length.
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The twin gripper 1 according to the invention is suited for gripping the two tube portions 2, 3
simultaneously and securely. The twin gripper 1 includes a jaw 4 and a further jaw 5. A first
bearing means 6a and a sccond bearing means 7a are arranged on the one jaw 4 which has
been drawn at the top of Fig. 1, the further jaw 5 includes a first further bearing means 6b
and a second further bearing mcans 7b. The two first bearing means 6a. 6b form a first
mount 6 for the [rst tube portion 2 and the two second bearing means 7a, 7b form a second

mount 7 for the second tube portion 3.

During operation and also during the gripping process. the first and second bearing means

Oa, 7a are constantly arranged fixed in position in relation to one another. The first and
second bearings means 6a, 7a are cast into a one-picce componcnt, preferably into a metal

compaonent.

On the other hand, the first further bearing means 6b and the second further bearing means
/b are not constantly arranged cxactly fixed in position to each other during the clamping
process, but the second further bearing means 7b is typically moving during the gripping
process 1n relation to the first further bearing means 6b. In the gripping state, the second
further bearing means 7b i1s clamped against the first further bearing means 6b in a resilient
manner. The resilient arrangement of one of the four bearing means 6a, 6b, 7a, 7b makes it
possible to grip both tube portions 2, 3 simultaneously and tightly and with approximately

the same force by the twin gripper 1.

The one jaw 4 and the further jaw 5 can be displaced against each other in a displacement
direction V. In Fig. 1, the displacement direction V is arranged vertically to a longitudinal
dircction L. The longitudinal direction L runs parallel to the longitudinal direction of the
tube portion. In Fig. I, the longitudinal direction L is arranged vertically to the drawing
planc and the displacement direction V 1s arranged in a vertical direction in the drawing

plane.

Fig. 2 shows the twin gripper in Fig. 1 in a top view. The one jaw 4 is guided by means of a
stud 20 n a guide 21 of a centric clamping vice. On its outer sides in the longitudinal

direction L, the stud 20 includcs a profilc 22 with a serrated cross-section which enlarges the
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guidance face of the stud 20 in the guide 21 and thus ensures an improved guidance stability.
In Fig. 2, the two tube portions 2, 3 clamped simultancously can be scen. The centric
clamping vice having the guide 21, the stud 20 and the serrated profile 22 is known in the

prior art. The two jaws 4, 5 can be tightened on the stud 20 by means of screws.

Fig. 3 shows the twin gripper of Fig. | in a first perspective view. The two tube portions 2, 3
are gripped simultaneously and tightly with approximately the same force. The further jaw 5
1s also formed from a one-piece component, preferably a one-piece metal component. The
further jaw 5 includes a first jaw portion Sa which comprises the first [urther bearing means
6b. The first jaw portion 5a is connected to a second jaw portion 5S¢ which comprises the
second further bearing means 7b by a spring portion 5b which is formed in a semi-circular
shape. The first jaw portion Sa and the second jaw portion Sc are completely separated from
one another by a narrow gap 30 and are only connected with each other in a resilient manner

by the narrow spring portion 5b. The further jaw 5 can be produced in one piece from the

metal block by a wire erosion method, for example.

By manufacturing different twin grippers 1 with differing thicknesses of the narrow spring
portion 5b 1n the shape of a ring segment, the spring torce can be changed. The thinner the

spring portion Sb, the smaller the spring force and vice versa.

The two first bearing means 6a, 6b and the two second bearing means 7a, 7b are arranged

directly on top of each other in the displacement direction V. During the gripping process, a

force 1s applied to the second further bearing means 7b, and the second jaw portion Sc is
prcssed 1n a resilient manner into the gap 30 in the direction of the first jaw portion Sa.
During this, the movement of the second jaw portion 3¢ is at least during the start of the
clamping process cticcted cxactly in the displacement direction V such that both the first
tube portion 2 and the second tube portion 3 are tightly clamped and gripped, respectively.
The four bearing means 6a, 6b, 7a, 7b are tormed with a prismatic cross-scction vertically to
the longitudinal direction L such that a tube portion 2, 3 lying in the mount 6, 7 forms two

parallel contact lines with each of the bearing means.
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The diameters of tube portions 2, 3 cut to length can usually vary by 0.2 mm. The twin
gripper 1 1s designed in such a way that it can compensate diameter variations between the
tube portions of about 0.5 mm. A vertical movement of the second further bearing means 7b
vertically to the longitudinal direction L and vertically to the displacement direction V is

only 0.005 mm in the embodiment illustrated in Figs. | and 3.

Fig. 4 shows the twin gripper | in a second perspective view from the bottom onto the

further jaw 5.

Figs. 5 and 6 show a twin gripper | similar to the twin gripper 1 illustrated in Figs. | to 4 in
which the four bearing means 6a, 6b, 7a, 7b are formed markedly shorter in the longitudinal
direction L. However, the displacement mechanism of the two jaws 4, 5 in the guide 21 is
Identical, and the two jaws 4, 5 particularly include an identical extension as in Figs. 1 to 4

in the area adjacent to the guide 21 in the longitudmal direction L.. Only the areas of the two

jaws 4, 5 in which the two mounts 6, 7 are located are formed markedly shorter in the

tongitudinal direction L than in the first embodiment. As Figs. 5 and 6 also show, the spring
portion 5b of the first embodiment and that of the second embodiment have the same length.
In this regard, the spring constant of the first embodiment and of the second embodiment are
likewise at least substantially identical. The twin gripper 1 of the sccond embodiment 1s of
course particularly suited for gripping shorter tube portions 2, 3 cut to length. Fig. 6 also

shows the fixing of the two jaws 4, 5 on the stud 20 of the known centric clamping vice by

means of four screws.

Fig. 7 shows a third embodiment of a twin gripper 1 according to the invention. While the
two tube portions 2, 3 arc arranged next to cach other substantially vertical to the
displacement direction V in the first two embodiments, the two tube portions 2, 3 of the third
embodiment are arranged next to each other substantially parallel to the displacement

cdhirection V.

In Fig. 7, identical reference numerals designate identical components as in the first two

embodiments. The two further bearing means 6b, 7b are connected to one another in a
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resilient manncr. The two further bearing means 6b, 7b are here as well formed in one piece

from a metal component by a wire erosion method.

[n contrast to the first and second embodiments, the gap 30 formed between the {irst jaw
portion 5a and the second jaw portion 5¢ here runs substantially paraliel to the displacement
direction V while it is formed substantially vertically to the displacement direction V 1n the
first and second embodiments. The spring portion 5b is likewise formed with a semi-circular
cross-section vertically to the longitudinal direction L across its entire longitudinal
extension.

Fig. 8 shows the guide 21 of the two jaws 4, 5 in Fig. 7 which 1s formed identical in

construction to the guide 21 of the twin gripper 1 of the first and second embodiments.

The first bearing means 6a of the third embodiment in Fig. 7 1s arranged on an arm 70 which

1s passed through an opening 71 1n the second jaw portion Sc.

Figs. 9 and 10 show the arrangement somewhat clearer. Even when tensioned, the first

bearing means 6a and the second bearing means 7a are connected to one another fixed in

position by means of the arm 70 which 1s passed through the opening 71.

Figs. 11 and 12 show analogous to Figs. 5 and 6 a fourth embodiment of the twin gripper |
according to the invention which 1s insofar different from the third embodiment that the
extension of the bearing means 6a, 6b, 7a, 7b in the longitudinal direction [ 1s markedly
shortened in comparison to the third embodiment. The extension of each of the bearing
means 6a, 6b, 7a. 7b in the longitudinal direction L of the fourth embodiment and of the
second embodiment is 10 mm along the entire extension of the bearing means 6a, 6b, 7a, 7b
vertical to the longitudinal direction L while the extension of the bearing means 6a, 6b, 7a,
7b in the longitudinal direction L of the first and third embodiments is 60 mm. Other
extensions arc of course also conceivable. However, the extension of the spring portion 5b in
the longitudinal direction L of the third and fourth embodiments is the same such that the
spring constant of the third and fourth embodiments 1s likewise at least substantially

1dentical.
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However, the twin gripper 1 illustrated in Figs. 11 and 12 includes no opening 71 in the
sccond jaw portion but instead the second jaw portion 5S¢ and the arm 70 are tapered
complementing each other in an overlapping area. The extension of the arm 70 as well as the
cxtension of the second jaw portion 5S¢ in the longitudinal direction L 1s slightly less in the
overlapping area than half of the other extension of the arm 70 and the second jaw portion Sc
in the longitudinal direction L. In this exemplary embodiment, the other extension in the
longitudinal direction is 10 mm. Through this, the longitudinal extension does also not
exceed the other longitudinal extension of 10 mm in the overlapping area of the arm 70 and

the second jaw portion 5c.
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20)

272

30

70

71

\’7

Twin gripper

Tube portion

Tubce portion

A jaw

A further jaw

First jaw portion
Spring portion

Second jaw portion
First mount

First bearing means
F1rst further bearing means
Second mount

Second bearing means

Second further bearing means

Stud
Guide

Serrated profile

Narrow gap

Arm

Opening

Longitudinal direction

Displacement direction
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What is claimed is:

1. A twin gripper for gripping two round-profile portions (2, 3) simultaneously, having a
first mount (6) with a first bearing means (6a) and a further first bearing means (6b)
and having a second mount (7) with a second bearing means (7a) and a further second
bearing means (7b), and including a gripping arm having at one end thereof a gripping
head with a centric clamping vice and a jaw (4) and a further jaw (5),
wherein the first and second bearing means (6a, 7a) are connected to one another in a
fixed position, and the first and second further bearing means (6b, 7b) are connected to
one another in a resilient manner, and the two bearing means (6a, 7a), which are
formed from the jaw (4), can be displaced back and forth in a displacement direction
(V) in relation to the two further bearing means (6b, 7b) wherein the two turther
bearing means (6b, 7b) are formed from the further jaw (5), which is a one-piece jaw
(5), and a narrow spring portion (5b) forming a resilient force is formed between two

jaw portions (5a, 5¢) including the further bearing means (6b, 7b).

2. The twin gripper according to Claim 1,
characterised in that the second further bearing means (7b) can be moved in the

displacement direction (V) in a resilient manner.

3. The twin gripper according to Claim 1,
characterised in that a gap (30) is formed between the two further bearing means (6b,
7b) including the jaw portions (5a, 5¢), the gap (30) being open on one side and being
limited by the spring portion (5b) on another side.

4. The twin gripper according to Claim 3,

characterised in that the gap (30) has a constant gap width across the largest area of an

extension of the gap (30).

CA 2929895 2018-12-21
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5. The twin gripper according to any one of Claims 1 to 4,
characterised in that a distance of the second bearing means (7a, 7b) from one another
in an untensioned state is larger than a distance of the first bearing means (6a, 6b) from

one another.
6. The twin gripper according to any one of Claims 1 to 5,

characterised in that a resilient movement of the second further bearing means (7b)

takes place parallel to the displacement direction (V).

CA 2929895 2018-12-21
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