WD 2007/ 110160 PCT/ EP2007/ 002328 Non-war ping chain |ink The subject of the
i nvention concerns a chain link of an energy drag chain as well as an
energy drag chain for the guiding of cables, conduits, tubes or simlar. For
t he gui dance of cables, conduits, tubes or simlar between a fixed and a
nobil e connecting point, so-called energy drag chains are used. The energy
drag cHY? A0 410é} red by a nultiple number of chain |inks. PAHEPEAHIA2B| nks
are joined together in an articulated nmanner. Each chain |ink has two |ink
plates. The link plates are connected together with at | east one cross

pi ece. The link plates and the cross pieces forma channel in which
conduits, cables, tubes or siMnayaping chpipdimed. The design of the chain

| inks can vary. Chain |inks are known in which the cross pieces are

connected tq,the.lin l.at es separably, .By. variation of the length of the
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r equi r exrengly dragkehaim fW0QHhO ghidhp2H cabled) aondulits,tbds or kindlan t hat i s made from
plastic. The chain link has two link plates that are arranged at a di stance

fromone another. The link plates are connected wth a cross piece, whereby
the |ink pl &oethegniflanereofsrbles cpididte, thbrsror sing lan pessvebioal fied antiromblete  cr oss
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be introquce into E,e chai by opening o e CfosSs piece.
pr obl erfMlHple gupber ofishain links, K Thechapndinikg age Jpiped ingethanineaartisulaled mawshol ogy,

angul arEachledigtinlohss tab linkeldiésnKrhplliak phatdvaye @nedied Waéth&Omitidat@afodeo a
reduction of th i e rse,.inf]uence on

verall 1internal .height. regver . .an adv
he T uricrr iest Toe W Baes e e ERb RO L EAnGET b BB Gl bt ha
act on darheniboarectangads bet ween the |ink plates and the separabl e cross
pi ece. Based on this, the task of the present invention is to reduce the
manuf acturi ng tol erances. . According to the invention, this task is sol ved
by a chain I gideygn gﬁh@ﬁ]@ﬂgynlgﬁqgg valyai(hafndinks are known in which the cross pieces

are connected to the link plates separably. By variation of the length of the cross pieces, the
width of the energy drag chain can be adjusted to the requirements.

From WO 98/22728 a chain link is known that is made from plastic. The chain link has
two link plates that are arranged at a distance from one another. The link plates are connected
with a cross piece, whereby the link plates and one cross piece form U-shaped bodies. Another
cross piece is connected separably to at least one link plate so that conduits can be introduced
into the chain link by opening of the cross piece.

The problem in such a chain link is that due to the manufacturing technology, angular
deviations of the link plates may occur that could lead to a reduction of the overall internal
height. Moreover, an adverse influence on the functionality of the connection may occur due to
pressing forces that act on the connections between the link plates and the separable cross piece.

Based on this, the task of the present invention is to reduce the manufacturing tolerances.

According to the invention, this task is solved by a chain link of an energy drag chain for
the guidance of cables, conduits, tubes and similar with the characteristics of Claim 1.
Advantageous further developments and embodiments of the chain link are the object of the

dependant claims.



t he gui dance of cables, conduits, tubes and simlar with the characteristics
of Caim1l. Advantageous further devel opnents and enbodi nents of the chain
link are the object of the dependant clains. 1 WO 2007/110160

PCT/ EP2007/ 002328 The chain link according to the invention of an energy
drag chain for the guidance of cables, conduits, tubes and simlar between a
fixed aMA2YTHBEPL e connecting point conprises two |ink pl BEBEPIONE0238e
arranged at a distance to one another and at | east one cross piece that
joins the |ink plates over a bonding region. The link plates and the cross
pi ece are ndde chiin fnk agrosding fo herinventiasrafan epgrep deigiehaindorn the gpiderpe o4l
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a and/or closed version of the chain link. Another advantage of the chain link according to the
invention can be regarded to lie in the fact that a cost-effective slanted position of the side link
plates in the tool is not necessary. Specifically, by replacement of the replaceable inserts, the
shape and depth of the recess can be varied depending on the plastic used so that the recess can
be adjusted to the starting material.

As determined through the manufacture of the chain link according to the invention,
expensive subsequent treatments of a chain link can also be omitted.

Preferably, at least one recess is formed on the outside of the at least one link plate. Asa
result of this, simplified manufacture of the chain link is achieved. Alternatively, the recess can
be formed on the inside of the at least one link plate.

Depending on the size of the chain link, it may be expedient to provide recesses both on
the inside and on the outside in order to further reduce the manufacturing tolerances.

if a recess is provided on the inside of the at least one link plate, then preferably the
recess is designed so that the edge of the recess surrounds the connection region at least partly.

Surprisingly, it was found that by a selection of the relationship between the at least one
recess and the thickness of the link plate warping can be reduced. Preferably the recess
represents at least 30% and at most 80% in relation to the link plate thickness. A ratio of 50% is
especially preferable. Hereby a recess can be provided both on the outside as well as on the



result of this, sinplified manufacture of the chain link is achieved.

Alternatively, the recess can be fornmed on the inside of the at | east one
link plate. Depending on the size of the chain link, it may be expedient to
provi de recesses both on the inside and on the outside in order to further

reduce the nmanufacturing tolerances. If a recess is provided on the inside
of the WP2PUALNSHnhe |ink plate, then preferably the reces8CTEPHEFIYHS] so
that the edge of the recess surrounds the connection region at |east partly.
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contour or a surface that corresponds to the contour of the cross piece or
to the cross piece surface of the cross piece. The recess, can have a
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i nvent i ks, substantigllpparplded ¢altheleaass piehe recess be forned essentially in a
triangul ar shape. Hereby the base of the triangular recess lies
substantially parallel to the cross piece. According to a further inventive
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cross paremmged ftatdigtandonsondmothenind of at least one cross piece that connects the link

plates along a connection region, whereby at least one link plate has at least one protrusion that is

formed on the outer side of the link plate and essentially opposite the cross piece. The behavior

of the chain link during cooling will be positively influenced by this protrusion in the sense that

the angular accuracy is increased.

The length of the protrusion is preferably smaller than the tength of the cross piece. The
ratio of the length of the protrusion to the thickness of the link plate is preferably at least 20%
and at most 70%. In such a design of the chain link according to the invention, a substantially

constant utilization cross section within the chain link is achieved.
Further details and advantages of the invention will be explained with the aid of the
practical examples shown in the drawings, without the object of the invention being restricted to

these concrete practical examples.

The following are shown:

Figure 1 shows a practical example of a chain link in a front view,

Figure 2 shows the chain link in a side view and in cross section along the line A-A
according to Figure 1,

Figure 3 shows a second practical example of a chain link in a front view and

Figure 4 shows the chain link according to Figure 3 in a cross-sectional view along

line B-B and in a side view.



pl ates al ong a connection region, whereby at |east one link plate has at

| east one protrusion that is forned on the outer side of the link plate and
essentially opposite the cross piece. The behavior of the chain |ink during
cooling will be positively influenced by this protrusion in the sense that

t he angul ar accuracy is increased. The length of the protrusion is

pr ef er aWPRIGHAM6®r t han the | ength of the cross piece. ThePCTAPIt§7/6§2318he

| ength of the protrusion to the thickness of the link plate is preferably at
| east 20% and at nost 70% In such a design of the chain link according to
the invention, a substantially constant utilization cross section within
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| i nk of crass pisveigyiadt ¢ seb@idpldstic. t he gui dance of cables, conduits, tubes or
simlar between a fixed and a nobil e point of connection. The chain link is
formed by two link plates 1 and 2, arranged at a di stance fromone anot her,
and these arkorctmwsef ebhin binkachostpivse, whithisaotshosw, pipeedddl thatiecérinaltedl at es

1, 2 an&p&ljaﬁ’ly to at least one side link.

Each link has a first region in which a joint bolt is formed. In a second region that lies
opposite to the first region, an articulated receptacle is provided. The articulated receptacle and
the joint bolt are formed so that the link plates of neighboring links can be joined together.
Hereby the joint bolts engage in the corresponding articulated receptacles of the link plates of a

neighboring member.

In order to limit the swiveling motion of two neighboring chain links, stop surfaces are

provided in the areas that interact with each other.

In the practical example shown, each link plate has a recess 4, 5 that is provided
neighboring the connection region between a link plate 2, 3 and the cross piece 4. The recesses
are formed on the outside 6 or 7 of link plates 1, 2. In the practical example shown, the recesses
4, 5 have an essentially triangular contour. The base of the triangular recess 4, 5 runs essentially

parallel to the lower edge of link plates 1, 2. The recess extends into the link plate.

Furthermore, it can be seen from the representation in Figure 2, that a recess is provided
in link plate 1 or 2, that is formed on the inside 8, 9. The recesses 10, 11 follow on the top side
of cross piece 3. These have an essentially rectangular cross section.

Through the recesses 4, 5, 10, 11, reduced manufacturing tolerance regarding the right
angle between the individual link plates 1, 2 and the cross piece 3 is achieved. Through the use
of the recesses 4, 5, 10, 11, it is achieved in an advantageous manner that the inside clear width

within the chain link is essentially constant.



cross piece 3 forma unit that is manufactured in one piece froma plastic.
It is not absolutely necessary that a uniformplastic be used both for the
link plates as well as for the cross piece. It 1is also possible for the
side link plates to be nade at least partly froma first plastic while the
cross piece is made of a second plastic. For closure of chain link, a cross
pi ece, WhRWH110d60hot shown, is provided that is connected BEHEPZDIAP2128 at

| east one side link. Each link has a first region in which ajoint bolt is
formed. In a second region that lies opposite to the first region, an
articul ated receptacle is provided. The articul ated receptacle and the
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t ri angdingas sggpeepnted tpEigvsesd ¥ 2 he triangul ar recess 4, 5 runs essentially
parallel to the |lower edge of link plates 1, 2. The recess extends into the
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provided. The recesses have an essentially rectangular cross-section. Through the recesses, a
reduction of the material in the connection region is achieved, so that during the cooling of the
chain link after an injection process, no changes of the desired cross-section shape of the channel

that is limited by the link plates and the cross links occurs.



within the chain link is essentially constant. 4 WD 2007/ 110160

PCT/ EP2007/ 002328 A second practical exanple of a chain link is represented
in Figures 3 and 4. In this enbodinment of a chain link we are dealing with a
closed chain link. It has two link plates 20, 21 that are arranged parallel
to one another and that are joined together by cross pieces 23, 24. The

chai n IWRRV41HeHe in one piece of at |east one plastic. TREI/BPIOAERIE of
the structure of the chain link corresponds to the structure of the chain
link as is represented in Figures 1 and 2. The chain link, as is represented
in Figures 3 and 4, has recesses 25, 26, 27, 28 in link plates 20, 21. The
recesses 25, 27 are fornmed in connRetkieadt lis€gi on between the link plate 20 or
21 and the cross piece 23, respectively, while the recesses 26, 28 are
provided in the connection region between the link plates 20, 21 and the
cross piecel24. The recdgsleplaltave an essentially triangular shape. On the
inside of lionk plates Zqﬂngahkgdditional recesses 29, 30, 31, 32 are

provi ded. The recesses have an essentially rectangul ar cross-section.
Through the3recesses, a CP&RI®H i on of the material in the connection region
is achievedy4, so that durRdgsst he cooling of the chain link after an

i njection progess, nho cgig gs of the desired cross-section shape of the
channel th&’is linite % the link plates and the cross |links occurs. 5 WD
2007/ 110160 8P€T/ EP2007/ 06328 Reference list 1 Link plate 2 Link plate 3

Cross piece 10, 11 Recess
20,21 Link plate
23,24, 25 Cross piece

25, 26, 27, 28 Recess
29, 30, 31, 32 Recess



4, 5 Recess 6, 7 Qutside 8, 9 Inside 10, 11 Recess 20,21 Link plate 23,
24, 25 Cross piece 25, 26, 27, 28 Recess 29, 30, 31, 32 Recess 6 WD

2007/ 110160 PCT/ EP2007/002328 Cainms 1. Chain link of an energy drag chain
for the guidance of cables, conduits, tubes and simlar between a fixed and
a nobi | woxommaeish on poi nt, whereby the chain link is nmade ipaT@fPeobesss from
at least one plastic by two link plates that are arranged at a di stance from
one another and at | east one cross piece that connects the link plates

t hrough a connection region, characterized by the fact that at |east one
link plate has at |east one recess that. is formed near the connection
region. 2. Chain link according to d 1, characterized by the fact that
the at |east one recess is forned on the outside of the at |east one |link

plate. 3. @il SKanRREQY Ardknbi 6 Bk Fuil GuRE| iy fact
that the at | easlt omla‘1 rg%gss%lgcs for mgyoﬂerﬁc?ﬂg&?ge Q?E’ttﬁgégaaﬁaflggg{ one
link pl at e.beveepadixgd pndhg mabie eeMsefianomtavhsreby thp shaie {isk iszafledy ongpiegeact
that the atfrdreasikasobie ﬁl@ﬁ&&@:ﬂ@ainarplat@dﬂﬁ atd@tanSe £tQUREEnck TRNE O BGHHePN
region at |eas gartl . 5., in link ac okrdll ng to cr)lne of JQaiml to 4,
Char act or | 258 Phyytge Faes pipplpatipandt i BE B latdd rSugh KeoRnection region

characterized by the fact that at least one link plate has at least one recess that is formed

near the connection region.

2. Chain link according to Claim |, characterized by the fact that the at least one recess is
formed on the outside of the at least one link plate.

3. Chain link according to Claim 1 or 2, characterized by the fact that the at least one recess is
formed on the inside of the at least one link plate.

4. Chain link according to Claim 3, characterized by the fact that the at least one recess has an
edge that surrounds the connection region at least partly.

5. Chain link according to one of Claim ! to 4, characterized by the fact that the recess
represents at least 30% and at most 80%, preferably 50% in relation to the link plate
thickness.

6.  Chain link according to at least one of the previous Claims 1 to 5, characterized by the fact
that the recess has an essentially triangular form.

7. Chain link of an energy guide chain for the guidance of cables, conduits, tubes and similar
between a fixed and a mobile connection point, whereby the chain link is made in one piece
from at least one plastic by two link plates arranged at a distance to one another and at least
one cross piece that connects the link plates through a connection region, characterized by
the fact that at least one link plate has at least one protrusion that is formed on the outside
of the link plate and substantially opposite the cross piece.

8.  Chain link according to Claim 7 [characterized by the fact] that the protrusion has a length
that is smaller than the length of the cross piece.



represents at |east 30% and at nost 80% preferably 50%in relation to the
link plate thickness. 6. Chain link according to at | east one of the
previous Clainms 1 to 5, characterized by the fact that the recess has an
essentially triangular form 7. Chain link of an energy guide chain for the
gui dancwoaporiablées, conduits, tubes and simlar between aPrCTEPdINGEIZ

nobi | e connecti on point, whereby the chain link is nade in one piece from
at | east one plastic by two link plates arranged at a di stance to one

anot her9.andChain lirkeastordmggo tamss, ghavaderized by thenfacidha thawatib iofithepéragttess thdrr ough
a_connect | Qo RMnaH ARGk HibiaRE 0% 1ehN90diakk of il 78%,| ast one link plate
has at |east one protrusion that is forned on the outside of the link plate
and substantially opposite the cross piece. 8. Chain link according to Claim
7 [characterized by the fact] that the protrusion has a length that is

smal l er than the length of the cross piece. 7 WO 2007/ 110160

PCT/ EP2007/ 002328 9. Chain link according to Caim8, characterized by the
fact that the ratio of the length of the protrusion to the link plate

t hi ckness is at |east 20% and at nost 70% 8



