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Energy guide chain having a cable-protecting internal

subdivision, and chain link and frame module therefor

The invention relates generally to the field of energy guide

chains for guiding lines such as cables, hoses and the like in10

a protected and dynamic manner, and in particular to a modular

kit with one or more frame modules for line-protecting

internal subdivision for energy guide chains. The invention

specifically also relates to a chain link having a line-

protecting internal subdivision. Chain links typically15

comprise two mutually spaced-part side plates which are

connected to one another by two crossbars and which delimit an

interior space for guiding lines and which in each case have

inner surfaces facing toward the interior space.

20

The invention furthermore relates to a frame module as a

separate component for line-protecting internal subdivision of

a chain link of an energy guide chain.

Energy guide chains are typically constructed in an25

articulated manner from chain links which are pivotably

connected to one another in a longitudinal direction and which

have two side plates spaced apart from one another transverse

to the longitudinal direction. These are, at least in the case

of some of the chain links, connected to one another stably by30

at least one crossbar, often also two crossbars, and define an

interior space or guide channel open in the longitudinal
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direction for the lines to be guided. Crossbars can be fixedly

connected to the side plates or removable or can be capable of

being swung out. In the present case, removable or swing-out

crossbars, i.e. those which make it possible to open the chain

link (so-called opening crossbars), are also referred to5

generally as crossbars.

Energy guide chains typically have two ends, which are movable

relative to one another and which are in each case connected

to a connection point, and guide supply lines from one10

connection point to the other. Here, a typical energy guide

chain moves back and forth between the connection points,

forming two strands and a deflecting bend between the strands.

In the deflecting bend, the direction of the respective strand

is reversed.15

For internal subdivision, it is known to subdivide the

interior space of a chain link using separators and/or

shelves, with the result that the lines can be guided in an

orderly manner and do not become tangled. Here, separators are20

typically vertical and shelves are typically horizontal.

Components of a chain link such as side plates, crossbars,

separators and shelves are in each case usually designed

plate-like and are normally produced either from fiber-25

reinforced plastic of considerable hardness or from sheet

metal. During movement of the energy guide chain, inevitable

relative movements result in rubbing of the guided lines

against the side plates, crossbars, separators and shelves, in

particular in the region of the deflecting bend. The contact30

with the surface of the components can cause abrasion of the

lines, in particular in the case of electrical lines, which

normally have an outer sheath made of a softer plastic. The

plate-like components of a chain link, which lie in the
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transverse direction, are typically spaced apart in the

longitudinal direction by free spaces. Thus, contact with

edges of the plate-like components of the chain link can e.g.

also lead to abrasion and wear of the guided lines.

5

Against this background, a chain link having a line-protecting

internal subdivision has already been proposed in EP 1 564 438

A2. The surfaces of the side plates, of the crossbars, of the

separators and of the shelves according to EP 1 564 438 A2

which face toward the interior space or the guide channel are10

lined with a special friction-reducing coating. This known

solution requires chain links made of specially coated side

plates and crossbars in which the coated separators and

shelves can be installed, even afterwards. In order to equip

an existing energy guide chain suitably for the purposes of15

reducing abrasion, the inner surfaces of the side plates and

of the crossbars of the chain links must also be coated. This

is very complex in terms of process technology and is

associated with high expenditure on production. Upgrading is

scarcely possible. This known solution is therefore associated20

with considerable expenditure during production and is

scarcely suitable for upgrading or maintenance.

An object of the present invention is therefore to propose a

chain link having a line-protecting internal subdivision which25

makes a particularly easy and fast production and fitting, and

also easy upgrading and simplified maintenance of the chain

link, possible.

In the case of a generic chain link according to the preamble30

of claim 1, this is already achieved in that a frame module is

fitted between the two crossbars of the chain link and

substantially frames a sub-region of the interior space. In

the present case, the term "frame module" refers to one or
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more installation frames which can be installed modularly. For

the purposes of internal subdivision, the frame module

delimits at least one guide space for at least one line, i.e.

circumferentially around the longitudinal direction or in

cross section perpendicular to the longitudinal direction.5

Here, the frame module can comprise two side walls and two

transverse regions running transverse to the side walls,

wherein each of the transverse regions in each case covers a

part of the inner surface of a crossbar and forms a line-10

protecting bearing surface, which faces toward the guide space

of the frame module, for at least one line.

The invention furthermore relates to such a frame module per

se for the purposes of line-protecting internal subdivision of15

a chain link of an energy guide chain, wherein the frame

module is designed as a separate single-part or multi-part

unit and is thus suitable for fitting or inserting into the

interior space of a chain link and is optionally also

removable again, e.g. for replacement or if access to lines is20

required during maintenance.

According to the invention, the frame module according to the

preamble of claim 2 can be fitted between crossbars of a chain

link in order to substantially frame a sub-region of the25

interior space and, for the purposes of internal subdivision,

to delimit at least one guide space for at least one line.

Here, the frame module can comprise two side walls and two

transverse regions running transverse to the side walls,

wherein each transverse region is formed to cover in each case30

a part of the inner surface of a crossbar and to form a line-

protecting bearing surface for one or more lines. Here, the

term "cover" is to be understood in a broad sense as meaning

that the transverse regions primarily prevent the lines
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arranged in the frame module from making contact with the

crossbars. Continuously covering or overlapping surfaces are

advantageous for this purpose but are not strictly necessary.

A complete overlapping is possibly also not necessary.

5

The frame module is in the shape of a frame in a cross section

transverse to the longitudinal direction. The cross section

can in particular be rectangular or generally box-shaped,

preferably with internally rounded corners and face edges. The

frame of the frame module however need not be completely10

closed in the circumferential direction, i.e. need not be

fully circumferential.

The frame module can thus simultaneously perform the function

of the separators known per se for energy guide chains in the15

case of the internal subdivision, inter alia to prevent

tangling of the guided lines, and, according to the invention,

can additionally provide line-protecting coverage of the

crossbars and of the side plates.

20

A part of the guide surfaces or the surfaces of a chain link

which delimit the guide channel for guiding lines and which

can as intended come into contact with the guided lines can

thus be provided by the line-protecting frame module(s). The

frame modules can partially divide up the interior space.25

Particularly preferably all guide surfaces for all lines in

the interior space are provided by one or more frame modules,

with the result that no lines come into contact with actual

structural components of the chain link, in particular with30

the side plates and crossbars.

An aim here is to keep guidance-related abrasion as low as

possible by protecting all lines, by means of associated frame
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modules, against contact with structural components of the

chain link. Guidance-related abrasion can thus be minimized.

This can also give rise to electrical insulation, which is

advantageous e.g. in the case of chain links made of metal.5

An internal subdivision arranges the guided lines in separate

guide spaces in a simple manner, and at the same time reduces

wear which can arise as a result of tangling of the lines and

rubbing thereof against the crossbars and side plates.10

Here, the internal subdivision according to the invention

achieves increased protection against wear, and thus protects

the lines.

15

In addition, the internal subdivision according to the

invention is particularly effective in reducing abrasion, in

particular by reducing abrasion caused by rubbing of the outer

sheath of the lines against the chain links. By reducing the

particles released from the lines during operation, the20

invention is therefore particularly advantageous for cleanroom

applications or similar applications where abrasion is

critical.

The frame module preferably consists of at least one module25

element, which is designed as a separate component. Existing

energy guide chains can also be upgraded with the frame module

by inserting the module elements of the frame module into the

chain links between the crossbars.

30

The frame module can also consist of two or more identical or

different module elements. Different module elements can in

particular differ in width, i.e. in their dimension in the

transverse direction, and can be identical in the depth
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direction or the longitudinal direction and in the height

direction transverse to the longitudinal and transverse

directions. Different module elements can be lined up against

one another, in particular directly against one another, along

a crossbar, i.e. in the transverse direction. Thus, from a5

number of different module elements, a kit system can be

provided for the selective configuration of frame modules

depending on the desired internal subdivision and dimensioning

of the chain link.

10

In particular, the entire inner side of a crossbar of a chain

link can be covered with the module elements from one side

plate to the other, with the result that the interior space of

the chain link can be advantageously utilized for guiding

lines.15

The frame module comprises, preferably and at least on the

inner surfaces which face toward the lines, an abrasion-

reducing plastic or a plastic which, with typical plastics for

the outer sheath of flexible electrical lines, forms a20

material pairing which, with regard to abrasion reduction,

reduces abrasion in relation to typical plastics of the

structural components of the chain link. Here, the frame

module preferably comprises a sliding-optimized plastic, and

is in particular produced from, or in particular consists of,25

a sliding-optimized plastic. The plastic can be a sliding-

optimized thermoplastic, in particular a sliding-optimized

polyethylene (PE), sliding-optimized HD-PE (high density

polyethylene) and/or sliding-optimized UHMW-PE (ultra high

molecular weight polyethylene). The plastic of the frame30

module can and advantageously is to have a friction-reducing

action in relation to the material of the crossbars or of the

side plates, and can in particular be self-lubricating. The

plastic of the frame module can in particular have a lower
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coefficient of static and/or dynamic friction than the

material of the crossbars or of the side plates, if this

coefficient of friction under the same conditions, inter alia

with the same sliding partner.

5

The frame module can have at least one fastening device and be

fastened by means thereof in a positive-locking and/or

friction-locking manner to at least one of the crossbars.

The frame module can have two fastening devices for fastening10

in each case to one of the crossbars.

The two fastening devices can be structurally identical.

The frame module can in particular be designed mirror-15

symmetrical relative to a plane which runs parallel to the

transverse regions and transverse to the side walls. The

advantage of this simple embodiment is above all the

simplification of assembly, because the frame module cannot be

installed in an incorrect orientation.20

The respective fastening device can preferably be provided

and/or formed on the outside of the respective transverse

region, preferably designed as a single piece with the

transverse region.25

In an advantageous embodiment, the fastening device is formed

as a retaining bracket for interacting with narrow sides of a

crossbar. The retaining bracket can in particular be designed

as a detent connector or clip connector. Here, a transverse30

region of a frame module can have two edge regions, which

project or protrude outward from the line-protecting bearing

surface and relative to the guide space for a positive-locking

and/or friction-locking fastening to the narrow sides of a
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crossbar. The retaining bracket can e.g. be formed L-shaped or

C-shaped in cross section transverse to the longitudinal

direction. The crossbar can have fastening strips known per se

at its narrow sides, such as e.g. fastening strips for the

fastening of separators, comprising in particular a row of5

teeth and/or a retaining groove, wherein the edge regions of

the transverse region of a frame module can be formed for

interaction with conventional fastening strips of crossbars.

In an embodiment, an insertion opening, in particular a narrow

and enlargeable insertion gap, can be provided for the10

insertion of at least one line in the transverse direction.

Here, the side wall can preferably be designed flexible or be

bent open in order to enlarge the insertion gap and make it

possible to access the guide space of the frame module for the

insertion or removal of at least one line in the transverse15

direction. The lines are hereby prevented from having to be

pulled in axially, and the maintenance of the lines is thus

simplified.

The insertion opening can e.g. be provided centrally in a side20

wall or preferably between a side wall and a transverse region

of the frame module. A side wall of the frame module can thus

be connected only to one transverse region; an insertion gap

can be provided between the other transverse region of the

frame module and this side wall, or on one side, with the25

result that the side wall can have a free edge and the

insertion gap can be temporarily enlarged.

A joint, e.g. a hinge or integral hinge or the like, can

alternatively or additionally be provided, which connects a30

side wall to a transverse region of the frame module, wherein,

opposite the joint, the side wall has a free end and adjoins

an insertion opening.
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The frame module can in particular be designed single-part and

consist of only one module element.

Alternatively, the frame module can be designed multi-part and

comprise at least two module elements, which in particular are5

in each case designed as a single piece and in each case have

two transverse regions and at least one side wall. This allows

a modularly combinable, in particular with regard to the

subdivision width, internal subdivision made of few individual

parts. The module elements forming a frame module need not10

imperatively be fastened to one another, they can merely be

fastened adjacently to one another, preferably directly

adjacently to one another, on a crossbar and form a

circumferential frame around the longitudinal direction, which

can also be divided up.15

Each of the module elements is preferably formed for fastening

on both sides to both crossbars. Thus, each module element, in

the intended installed state, can be connected to both

crossbars simultaneously.20

The transverse regions are preferably in each case designed as

a single piece with at least one of the side walls.

A module element can e.g. have one side wall and two25

transverse regions, or two side walls and two transverse

regions.

In a simple embodiment, the side walls can run parallel to one

another, and the transverse regions can run perpendicular to30

the side walls. This embodiment is particularly space-saving

and makes optimum utilization of the chain link interior space

possible.
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The frame module or the module element can have at least one

shelf between the transverse regions, which divides up the

guide space of the frame module. The at least one shelf can in

each case be designed as a single piece with at least one of

the side walls.5

The at least one shelf can be designed plate-like and run

parallel to the transverse regions and perpendicular to at

least one side wall.

10

Each transverse region can preferably have rounded end

surfaces at the bearing surface for the purposes of providing

edge protection for the guided lines. In this embodiment, the

lines entering or exiting the chain link in the longitudinal

direction can be protected against rubbing against the15

longitudinal edges of the crossbars.

The crossbars, the side plates and the frame modules are

preferably in each case produced by injection molding or

assembled from components produced by injection molding.20

The invention furthermore relates to an energy guide chain for

guiding lines such as cables, hoses or the like in a protected

manner between two connection points that are movable relative

to one another, wherein the energy guide chain comprises chain25

links according to one of the above embodiments.

At least the majority of the chain links of the energy guide

chain can be formed according to one of the above embodiments.

The energy guide chain preferably consists substantially of30

such chain links.

The invention is particularly suitable for being combined with

or used in cleanroom-compatible energy guide chains, which are
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per se already designed abrasion-reducing. Such energy guide

chains can in particular have flexible joint elements for

connecting the chain links, as proposed by the applicant e.g.

in WO 02/086349 A1 or in WO 2012/131033 A1.

5

Further details, features and advantages of the invention are

to be found in the following, more detailed description of

preferred embodiment examples on the basis of the attached

figures. Purely by way of example, there are shown in:

10

FIGS. 1A, B: an embodiment example of a chain link of an

energy guide chain populated purely by way of

example with lines and with an internal

subdivision, in a front view (FIG. 1A) and in a

perspective view (FIG. 1B);15

FIG. 2: a first embodiment example of a frame module in a

perspective view;

FIG. 3: a second embodiment example of a frame module in20

a perspective view;

FIG. 4: a third embodiment example of a frame module in a

perspective view;

25

FIG. 5: a fourth embodiment example of a frame module in

a perspective view;

FIGS. 6A, B: perspective views of module elements for a frame

module according to a fifth embodiment example;30

and

FIGS. 7A, B: further embodiment examples of a frame module in

a front view.
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FIG. 1A illustrates, in a front view along the longitudinal

direction L of a chain link 10 of an energy guide chain 1, an

example internal structure or internal subdivision of the

energy guide chain 1 for the purposes of actively guiding5

lines 16, such as e.g. cables and hoses. The energy guide

chain 1 is assembled from a multiplicity of chain links 10,

which are connected to one another pivotably, in a

longitudinal direction L perpendicular to the plane in FIG.

1A. Here, the chain links 10 likewise consist of individual10

parts and have at least two side plates 11, which are fixedly

connected by two parallel, identical crossbars 12 to form a

stable framework and which are held spaced apart in the

transverse direction Q of the energy guide chain 1 and

parallel to one another. For this purpose, the crossbars 1215

are detachably fastened to the side plates 11 by means of

terminal fastening regions, e.g. by means of clamping

receptacles on horns (not shown) of the side plates 11. The

side plates 11 and crossbars 12 delimit an interior space 14

for guiding lines 16. The construction of an energy guide20

chain 1 is known and can be as desired, e.g. with cranked side

plates or alternating inner and outer link plates as side

plates 11. In particular, two-part chain links also come into

consideration, in the case of which the two side plates and

one crossbar are produced from one piece, i.e. single-part,25

and only the other crossbar is detachable (not shown).

In the embodiment example shown, purely by way of example, the

chain link 10 comprises five differently configured frame

modules 20, 30, 40, 50 and 60. Each of the frame modules 20 to30

60 is fixedly inserted as a separate unit between the

crossbars 12 with respect to the height direction H and

between the side plates 11 with respect to the transverse

direction Q, and is held on the narrow sides 13 of the two
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crossbars 12. The side plates 11 and the crossbars 12 are

produced from a fiber-reinforced plastic, e.g. fiber-

reinforced polyamide, by injection molding. Here, the frame

modules 20, 30 and 40, 50 are in each case produced as a

single part from sliding-optimized HD-PE by injection molding.5

By contrast, in this example, the frame module 60 is assembled

from four individual module elements 600a, 600b. The module

elements 600a, 600b are in each case produced as a single part

from sliding-optimized HD-PE by injection molding.

10

The frame modules 20 to 50 are shown in perspective views in

FIG. 2 to FIG. 5 and are single-part or consist in each case

of only one module element.

FIG. 2 shows a particularly simple embodiment example of a15

frame module 20, which is designed as a single-part

rectangular frame which frames a guide space 21. In this

example, the guide space 21 is accessible only along the

longitudinal direction L for the leadthrough of the lines 16.

The frame has two identical side walls 22 and two identical20

transverse regions 24, which run perpendicular to the side

walls 22. In this example, each side wall 22 is directly

connected to, or produced as a single part with, both

transverse regions 24. The transverse regions 24 in each case

have a retaining bracket 26, 28 on the outside. The retaining25

brackets 26 and 28 respectively shown at the top and bottom in

FIG. 2 are designed identical and have, on the outside 25 of

the respective transverse region 24, in each case two L-shaped

edge regions 27, which can in each case engage in a groove

(not shown) on the narrow sides 13 of the crossbar 12 in order30

to fasten the frame module 20 to the crossbars 12 in a

positive-locking and friction-locking manner. If the frame

module 20 is fitted in the interior space 14 of the chain link

10, as shown in FIG. 1A, the retaining brackets 26, 28 clasp



15

the edge 19 of the respective crossbar 12, wherein the flat

part of the respective transverse region 24 covers the inner

surface 15 of the respective crossbar 12. The lines 16 guided

in the guide space 21 thus do not come into contact with the

material of the side plates 11 or of the crossbars 12. The5

transverse regions 24 in each case form, on the side facing

toward the guide space 21 of the frame module 20, line-

protecting bearing surfaces 240 for the lines 16. The

transition from the respective bearing surface 240 to the

respective edge region 27 is rounded in order to protect the10

lines 16.

FIG. 3 shows a further embodiment example of the frame module

30, which differs from the frame module 20 merely in that it

additionally comprises a shelf 33 which runs parallel to the15

transverse regions 34 and perpendicular to the side walls 32

and which is directly connected to the two side walls 32 or is

produced as a single piece with the two side walls 32. The

shelf 33 divides the guide space of the frame module 30 into

two separate and identical guide spaces 31a, 31b for in each20

case one line 16, and forms additional bearing surfaces 340.

The narrow sides of the shelf 33 are rounded.

FIG. 4 shows a third embodiment example of the frame module

40, which differs from the frame module 20 merely in that it25

does not form a frame closed around the longitudinal direction

L, but has an insertion gap or an insertion opening 49 between

one side wall 42b and one transverse region 44a. The insertion

opening 49 can be used for inserting and removing lines 16 by

bending or pivoting the side wall 42b to the side in order to30

reversibly enlarge the insertion opening 49. The side wall 42b

is preferably flexible, e.g. resiliently elastic, and produced

as a single piece with the transverse region 44b, with the

result that no joint is required. A joint, e.g. an integral
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hinge for swinging out the side wall 42b, also falls within

the scope of the invention. The side wall 42a is produced as a

single piece with the two transverse regions 44a and 44b.

FIG. 5 shows a fourth embodiment example of the frame module5

50, which differs from the frame module 40 merely in that it

additionally comprises a shelf 53, which runs parallel to the

transverse regions 54 and perpendicular to the side walls 52a,

52b and which divides the guide space of the frame module 50

into two separate, and in this example identical, guide spaces10

51a, 51b for in each case one line 16. The shelf 53 is

directly connected to, or produced as a single piece with,

only one side wall 52a, in the manner of a cantilever.

In the alternative examples in FIGS. 7A-7B, the pivotable side15

wall 72b of the frame module 70a, 70b is connected by means of

a hinge 77 to one of the transverse regions 74b, which makes

it possible to enlarge the insertion opening 79 in order to

insert one or more lines 16 into the guide space 71 or 71a,

71b. Otherwise, the frame module 70a is designed identical to20

the frame module 40 in FIG. 4 and the frame module 70b is

designed identical to the frame module 50 in FIG. 5.

The frame module 60 in FIG. 1 consists of multiple, in this

case four, modularly assembled, in each case single-part25

module elements: three module elements 600a and one module

element 600b. The module elements in each case have one side

wall 62 and two transverse regions 64. The module 600b

additionally has a shelf 63. The module elements 600a, 600b

are fastened adjacently to one another to the crossbars 1230

such that they form a frame module 60 which has four separate

guide spaces for lines: 61a, 61b, 61c, and 61d. The transverse

regions 64 in each case cover a part of the inner surface 15

of the crossbar 12, with the result that it cannot come into
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contact with the lines 16 guided in the guide spaces 61a, 61b,

61c, 61d. FIGS. 6A, B show the module elements 600a, 600b in

detail. Each module element has in each case a retaining

bracket 66, 68 on the outer sides, facing away from the guide

space, of the transverse regions 64. The respective retaining5

bracket 66, 68 comprises two L-shaped edge regions 67 for

positive-locking and/or friction-locking fastening to narrow

sides 13 of the crossbars 12. Two or more module elements

600a, 600b can form a closed frame around a sub-region of the

interior space 14 of a chain link 10 when they are fastened10

adjacently to one another on the crossbar 12, with the result

that the adjacent module elements 600a, 600b come into direct

contact with one another.
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List of reference numbers

FIGS. 1A, B:

1 Energy guide chain

10 Chain link10

11 Side plate

12 Crossbar

13 Narrow side of the crossbar

14 Interior space of the chain link

15 Inner surface of the crossbar15

16 Line

19 Edge of the crossbar

20, 30, 40, 50, 60 Frame module

21, 31, 41, 51, 61 Guide space of the frame module

H Height direction20

L Longitudinal direction

Q Transverse direction

FIGS. 2, 3:

20, 30 Frame module25

21, 31a, 31b Guide space of the frame module

22, 32 Side wall

33 Shelf

24, 34 Transverse region

25, 35 Outer side of the transverse region30

27 Edge regions

26, 28, 36, 38 Retaining bracket

240; 340 Line-protecting bearing surface

H Height direction



19

L Longitudinal direction

Q Transverse direction

FIGS. 4, 5:

40, 50 Frame module5

41, 51a, 51b Guide space of the frame module

42a, 42b, 52a, 52b Side wall

53 Shelf

44a, 44b, 54a, 54b Transverse region

46, 48, 56, 58 Retaining bracket10

49, 59 Insertion opening

H Height direction

L Longitudinal direction

Q Transverse direction

15

FIGS. 6A, 6B:

600a, 600b Module element

62 Side wall

63 Shelf

64 Transverse region20

66, 68 Retaining bracket

67 Edge regions

H Height direction

L Longitudinal direction

Q Transverse direction25

FIGS. 7A, 7B:

16 Line

70a, 70b Frame module

71, 71a, 71b Guide space30

72a, 72b Side wall

74a, 74b Transverse region

77 Hinge

79 Insertion opening
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5

Claims

10

1. Chain link (10) for an energy guide chain (1) for guiding

lines (16) between two connection points that are movable

relative to one another, having a line-protecting

internal subdivision, the chain link (10) comprising two

mutually spaced-apart side plates (11) which are15

connected to one another by two crossbars (12) and which

delimit an interior space (14) open in a longitudinal

direction (L) for guiding lines (16), and which in each

case have inner surfaces (15) facing toward the interior

space (14),20

characterized

in that a frame module (20; 30; 40; 50; 60) is mounted

between the two crossbars (12), wherein the frame module

(20; 30; 40; 50; 60) substantially frames a sub-region of

the interior space (14) and, for the purposes of internal25

subdivision, delimits at least one guide space (21; 31;

41; 51; 61), and

in that the frame module (20; 30; 40; 50; 60) comprises

two side walls (22; 32; 42a, 42b; 52a, 52b; 62) and two

transverse regions (24; 34; 44a, 44b; 54a, 54b; 64)30

running transverse thereto, wherein each transverse

region (24; ... 64) in each case covers a part of the inner

surface (15) of a crossbar (12) and forms a line-

protecting bearing surface (240; 340).
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2. Frame module (20; 30; 40; 50; 60) for line-protecting

internal subdivision of a chain link of an energy guide

chain, wherein the chain link (10) has two mutually

spaced-apart side plates (11) which are connected to one5

another by two crossbars (12) and which delimit an

interior space (14) open in a longitudinal direction (L)

for guiding lines (16), and which in each case have inner

surfaces (15) facing toward the interior space (14),

wherein the frame module (20; 30; 40; 50; 60) is10

mountable between crossbars (12) of a chain link (10) in

order to substantially frame a sub-region of the interior

space (14) and, for the purposes of internal subdivision,

to delimit at least one guide space (21; 31; 41; 51; 61),

wherein the frame module (20; 30; 40; 50; 60) comprises15

two side walls (22; 32; 42a, 42b; 52a, 52b; 62) and two

transverse regions (24; 34; 44a, 44b; 54a, 54b; 64)

running transverse thereto, wherein each transverse

region (24; ... 64) is formed to cover in each case a part

of the inner surface (15) of a crossbar (12) and to form20

a line-protecting bearing surface (240; 340) for lines

(16).

3. Device according to one of the preceding claims,

characterized in that the frame module (20; 30; 40; 50;25

60) consists of at least one module element, which is

designed as a separate component and/or which comprises a

sliding-optimized plastic, in particular is produced from

a sliding-optimized plastic.

30

4. Device according to one of the preceding claims,

characterized in that

 the frame module (20; 30; 40; 50; 60) has a

fastening device and is fastened in a positive-locking
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and/or force-locking manner to at least one of the

crossbars (12); or

 the frame module (20; 30; 40; 50; 60) has two

fastening devices for fastening in each case to one of

the crossbars (12), wherein the two fastening devices are5

structurally identical, and wherein the frame module (20;

30; 40; 50; 60) is in particular designed mirror-

symmetrical relative to a plane which runs parallel to

the transverse regions (24; ... 64) and transverse to the

side walls (22; ... 62); wherein the fastening devices are10

provided and/or formed preferably on the outside of a

transverse region (24; ... 64).

5. Device according to claim 4, characterized in that the

fastening device is formed as a retaining bracket (26,15

28; ... 66, 68) in order to interact in a positive-locking

and/or force-locking manner with narrow sides (13) of a

crossbar (12).

6. Device according to one of the preceding claims,20

characterized in that an insertion opening (49; 59) for a

line (16) is provided, preferably between a side wall

(42b; 52b) and a transverse region (44a; 54a), wherein

the side wall (42b; 52b) is preferably designed bendable.

25

7. Device according to one of the preceding claims,

characterized in that

 the frame module (20; 30; 40; 50) is designed

single-part; or

 the frame module (60) is designed multi-part and30

comprises at least two module elements (600a, 600b),

which in particular are in each case designed as a single
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piece and in each case have two transverse regions (64)

and at least one side wall (62).

8. Device according to claim 6, characterized in that each

of the module elements (600a, 600b) is formed for5

fastening on both sides to both crossbars (12).

9. Device according to one of the preceding claims,

characterized in that the transverse regions (24; 34;

44a, 44b, 54a, 54b; 64) are in each case formed in one10

piece with at least one of the side walls (22; 32; 42a;

52a; 62).

10. Device according to one of the preceding claims,

characterized in that the side walls (22; 32; 42a, 42b;15

52a, 52b) run parallel to one another, and the transverse

regions (24; 34; 44a; 44b; 54a, 54b) run perpendicular to

the side walls (22; 32; 42a, 42b; 52a, 52b).

11. Device according to one of the preceding claims,20

characterized in that, between the transverse regions

(34; 54a, 54b; 64), the frame module (30; 50; 60) has at

least one shelf (33; 53; 63), which divides up the guide

space (31; 51; 61) of the frame module (30; 50; 60) and

which forms additional bearing surfaces (340) for lines25

(16).

12. Device according to one of the preceding claims,

characterized in that each transverse region (24; 34;

44a, 44b; 54a, 54b; 64) has rounded end surfaces at the30

bearing surface for the purposes of providing edge

protection for the guided lines (16).
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13. Device according to one of the preceding claims,

characterized in that the crossbars (12), the side plates

(11) and the frame modules (20; 30; 40; 50; 60) are in

each case produced by injection molding or assembled from

components produced by injection molding.5

14. Energy guide chain (1) for guiding lines (16) such as

cables, hoses or the like between two connection points

that are movable relative to one another, characterized

in that the energy guide chain (1) comprises chain links10

(10) according to one of claims 1 or 3 to 13.

15. Energy guide chain (1) according to claim 14,

characterized in that at least the majority of the chain

links (10) are formed according to claim 1 or one of15

claims 3 to 13.


