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Cable leadthrough with a divisible frame
The invention ralates 10 a cable leadthrough with a divisible frame of the type

definad in more detall in the preambie of claim 1.

Such cable leadthroughs or cabie holders are used to group and hold a number of
cablas or other strands that are inserted into bushings. The frame can be divided
and is U-shaped, for exampls, It therefore has two side strips and a longitudinad

strip connacting the two. A second longitudingl strip or a second U-shaped frame as

o

a cover closes the structure, Partition walls are provided inside the frame, between

which the grommets ars held, The grommaests that can be accommuodated in the

frame have at least one hole for & cable 1o pass through. The grommets are made
of elastic material. The individual grommet often has a slit so that the grommet can
be folded open or spread out in order to easily msert the cabla. This also makss it
possibe to insert cabies that are already fitted with plugs. The grommets fitted with
cablas are then insertad into the interior of the frame and fill it. The frame is the

closad with the cover, This exerts prassure on the grommets 5o that all of the

LC;

grommaets fitted with cablas are pressed inside the frame, creating a gouod seal

WO 01742046 A2 shows such a structure with two-part or multi-part frames which
can be locked by screwing. EP 2 746 €34 Al shows frames that can be locked by
chipping. A similar structurs is also desoribed in WO 20147180883 AL, A further
variant of this is aiso described in DE 10 2011 001 888 Al

US 2 417 260 describes a similar embodiment, from which a cover can be seen
which rests on one leg of the U- %ham‘d frama and is fir
a sereaw. In the assemblad state, the grommaets ars again clamped in placs with the

cables inserbad in theam.

Furthermaors, WO 2018/0177364 Al shows a wall fead-through arrangemaent for

several cables, This arrangamant has a frame which cannot be dividad in the plana

transvearse to the running dirgction of the cables, in which the gmmmeig are
nserted into an axisting cross-shaped or d@ubia»vcmgs“s;m;: element consisting of

individual partitions. The inserted cables, together with the grommaets and the

el

doubla-cross-shaped element, are then pushed into the non-divisible frame in the

direction in which the cables run, The fran then dosed with a split end cover,
again in the running direction of the insertad cablas. This is axtremaely complax to

assembile,
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An assentially similar technigue is also known from DE 10 2007 080 100 Al Herg,
ndividual elements are inserted into an undivided frame in the running direction of
the cables and are clipped to the frame. In this way, the cover reguired in the WG
publication mentionad above to close the frame in the direction in which the cables

run can be dispensad with,

A disadvantage in most prior art publications is the fact that the individual framas

of the crossas or double crosses insartad in the running direction of the cables must

be manufactured to mateh the grommets used. IF different grommetls are to be
sad during installation, for example when instaling on a control cabinet that is sat

up on site, the fitter must carry a large number of different frames or Crossas or
double grossas with him in order to be able to meet the respactive requirements for
installing the cable leadthrough. This involves considerable effort in terms of
fogistics for the fitter, As the parts are typically manufactured by injection molding,
production also invoilves considerable effort and high costs, as it is known that
axpansive tools are requirad to produce injection molded parts. If a3 large number of
individual injection-moided parts need to be producead, the tool costs are vary high

and the frames produced are corraspondingly expensive,

Anocther cable holder in which grommets for the cables are clamped batween two
plates s known from US 1,133,876, Further prior art ¢an also be found In DE 36 10
353 AL

Thea invantion is based on the obiact of designing a cable leadthrough according to

claim 1 in such a way that it is aven easier and more efficient to install,
Thiz object is solved with a cable leadthrough according to daim L.

Advantageous designs and further developmaents resuit from the subdaims

Tha cabie lsadthrough according to the invention provides a divisible frams

omprising at least two longituding! strips and at least two side strips, comparable
to the structures i the prior art. The longitudingl strips and side strips togsther
span a plane which is perpendicuiar to the direction in which the cablas run, There
are se;:sarating alameants betweaen the longitudina! strips, at least one of which forms

ntarmediate space betwean itsall and the adiacent separating element or one of

}

the side strips. This intarmediate space is designed to accommuodate at least one

pec)
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grommaeal, which s known from the prior art, This grommaet, which is usually mads
of alastic material and has at least one hole for a cabde to pass through, can also be
provided with a siob betwaen the hole and the edge circumference so that it can he
opened up in order o insert the cablg easily and efficiently and, in particular, to

accommodate pre-assemblad cablas with plugs.

In practize, these grommeats are availabla as elements quasi-standardized to their
arid dimension, This makes it possible to use different grommets within oneg frame
Until now, this has requirad frames with differently arranged separating elements,
Iy order to remedy this problem, it is provided according to the invention that sach
of the longitudinal strips now has a plurality of holes or recasses on at least s side
facing the respective other longitudingl strip. Each separating elemeant corresponds
at least in the region of at least one of s front ends with the holes or recessss in
the longitudinal strips, s0 that the separating slements can be insarted into the

holgs or recesses transversely to the direction in which the cables run.

One or more of the separating elemeants can tharefors be insertad nto the frame,

which prm\;muaiy dicdd not have to have any saparating slements, in the cable

feadthrough designad according 1o the nvention. The separating elements can than
ba insertad into the holes or racesses at an angle in one direction or praferably

parallel to the side strips in the longitudinal strips. Due to the large number of holes
Or recasses, it s possible to arrange the separating elemaents at different positions

in relation to the width of the frame, t.e. at different distances from gach other or
from the side rails of the divided frame. In this way, the intermediate spacses
hetweean the separating slemants and/or 2 separating element and the side strips
can be adapted on site during assembily so that the corresponding grommets can be
retiably accommuodated. To do this,, the worker only has o carry the frame and a
cartain number of separating elements with hm, which are, however, in principls all
the same or, according to an advantageous further developmaent of the idea, of

different lengths, With just a few Individual parts, practically any assembly task and

Ei e

he accommuodation of different types of grommets in the cable lsadthrough can be

accomplishad vary easily and efficiently an sita,

In accordance with the invention, tha separating elements have a waistad deasign in
the running direction of the inserted cables with at least one regess. These are thus
correspondingly waisted, for example by providing a double-T-shaped profile of the

saparating elemeants, Other variants such as a doubla gross-shaped profile or similar
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ars also concalvable, This results in a form-fit connaction with the grommaets
designed with a oo m::-ara*‘sis:* profite in addition 1o prassing the material of the elastic
grommaets onto the separating elements, so that secure strain relief of the

grommaets s guarantsed while &t the same time ensuring a high lavel of tightnass
of the structurs. Alternatively, the separating slements can aiso be bulged. They
then also offer the oplion of making positive contact with the individual grommaets.
Bulged separating slements positionad centrally on the respective §Gng§tudmai strip
iy the running direction of the ingserted cablas also aliow the materal of t

grommaets to largaly surround the separating elameants and lig against each other

ey

vith a minimal gap or i contact with sach other, which ensures a vary high lavel of

e
s

sealing of the structurs, as tha seal can then be created predominantly by the
glastic material of the grommats.

A veary favorable design of the cable leadthrough provides for each separatin

]

glement to be provided with ping or insertion strips on at least one of itz side

o4

facing the longitudinal strips, which correspond in sach cass to the holes or
racessas in the longitudinal strips. As an alternative o inserting the antire
separating element into the corresponding recass or holg, the separating elameant
can therefore also have ;;sérzg or insartion strips so that the separating siement can
be insartad into the holes or racesses with thase pins or insertion strips. This
typically rasuits in the actual end faces, which carry the pins or insartion strips,
resting against the longitudinal strip, so that reliable positioning of the height of the
saparating element is ensured regardiass of the depth of the hole or recess,

urther developmant of the idea, it is provided that

i

According to an advantageous

the holas or recesses in the longitudinal strips are designad in such a way that
matenal of the longitudinal strip reamains between the holas or recesses and both

outer adges of the longitudinal strip in the running divection of the cable, The holes
arg therefore positioned within the material of the longitudinal strip or the recessas
ars designed in the form of grooves, for example, which arg not open at the adgas.
This ensuras that the saparating elements can only be insartad in the direction of
nsartion at right angles to the running direction of the cablas, On the oneg hand, the
holes and rec s that ara not open at the edges allow the structure to be sealed
very wall, so that the opening provided for the cable leadthrough, for exampile the
opening in the wall of a control cabinat, is reliably sealed by the frame with inserted
gromimets prassed into the frame. On the other hand, the holes or recassas, which

ars not open at the adges in both directions, also provide good strain relief,
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sspecially i the grommaets, as s gensrally known and customary, rest against the

side strips and the separating elements via a positive fit, so that strain reliaf s

55:2

provided via the grommets at the same timea. In contrast to the structures of the

gty
pricr art, the recesses and holes that are not apen at the adges reliably guarantes
that no movemaeant of the separating slements can occur in the running direction of

the cablas, e, in their axial direction.

Anocther very advantageous design of the cable leadthrough is that the holes are
designed as blind holes or the recesses are designed as recasses that do not pass
through the material of the longitudinal strip, This ensures that the structurs
remaing sealed transverse (o the running direction of the cable and that its saaling

s not oritical dus to continuous groovas, holes or the Hke.

Ancther vary advantageous dasign of the cable lgadthrough provides that the
geometric dimensions or the shape of the corresponding end faces, pins and holes
or insertion strips and recesses arg designed in such a way that the inserted
separating sigments have a tight fit in one of the longitudinat strips. This design, for
axample by selacting the dimensions s¢ that there is & tight fit in the sense of an
interference fit, enables a good seal on the one hand and on the other hand allows
the separating slements o be insertad into one of the longitudinal strips and the
grommats and cables 1o be inserted into this structure {ater without the risk of the

separating elemeants coming loose again from theilr inserted position during
assembly, which would considerably increase the assembly affort. In the other of
the longitudinal strips, the separating elemeants then have a loose fit in the sense of

a clrarance fit. This ensures that whan one longitudinal strip s logsanad, for

55:2

axample o remove soma of the mounted cabies, the separating slements remain in
the other longitudinal strip vig the tight fit, so that the structure can aizso be sasily
dismantied and reassemblad without the "inner workings” of the frame falling out
furing assembly.

According to a further vary Tavorable design thereof, it can be additionally or
alternatively provided that the tight fit is achieved via sealing slements which, in

addition to the mechanical fixation during assambiy, ansure rasponding seal,

§15

which is a further advantage with regard to the tightness of the overall structurs

ey

An extracrdinartly favorable further development of the idea further ;35":3\!&@{-35; that

intermediate basss arg provided betwesn the side sirips or batween two of the
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separating elemeants or batweasn one of the side s and one of the separating
alemants, Such intermediate basas ¢an, for example, be insarted logsealy in order to

create additional stability in the width when the frame iz fitted with the grommets
and to distribute the pressure applied 1o the grommels whan closing the frame

avaenly over all the grommaets, so that a very good seal can be achieved,

According to a very advantageous further develapmant tharaof, it s provided in
particular that intermeadiate bases between two of the separating elements or
batweaen one of the side strips and ong of the separating slements ars designed in
such a way that they interact positively with the separating slements or the
separating elements and the side strips, at igast in the running direction of the
insarted cables, This means that they cannot be pulied out of the mountad frame in
the running direction of the cables and thus also ideally support the reguirements

ot the frame with regard to strain relief for the inserted cables.

A further design can also provide that the intermediate bases are formed between
the side strips. In this ¢ase, the Intermediate bases are ideally firmly conneacted o
the side rails or, in particular, are made in one plecs with them, Thay then form an
intermeadiate frama which can be nsarted, for example, betweean a U-shapead lower
frame part and a U-shaped frame cover, and as is known in pringiple from the
above-mantionsd WO 01742048 AZ, for axample from Figs. 9/10. In the varant
according to the invention, recessas or holas are then provided in the intermadiate
base, which now forms a Kind of further longitudinal gs‘:rig:s, at least on the two
opposite sides facing the respactive other longitudinal strips, in order to be able to
nsart separating elements here as wall and to complate the structure of the frame

i the sense according o the invention.

strips. This not only guarantess the tightness betwaen the pins and the holas or the
the recesseas, bul also between the separating slements and the

iongitudinal strip, 50 that this results in a further advantags with regard to the

saealing of the structurs, which can aise achiave corraspondingly high tightnessas,

For @xamp

e

e protection class IPES and more,

In principle, the cable leadthrough with its divisible frame can be designed in such 3

way that it is constructed with two or thres longitudinal strips, for example, which
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ars connectad to each other via four or six sids strips. The longitudinal strips and
as

g

side strips can therefore be provided individual components so that the frame 8
oy actually assembled on site during instaliation. According to an exceptionally
favorable design, howsvear, the cable leadthrough is designad in such a way that a
side strip is provided on each of the longitudinal strips, so that the longitudinagt strip
and the side strip form an L or, alternatively, that one of the side strips is provided
at each and of at least ona of the longitudinal strips, so that the longiudingl side
and the side strip form a Ul The first structure is the variant in which a side strig
and the longitudinal strip form an L. Two similar componeants can be joined

gether, for example by screwing or clipping. The alternative is to connect two U-
Shapad parts together, for exampls, which also allows the use of jdentical parts. It
is also possible to provide a U-shaped frame, which is then closed with one of the
tongitudinal strips as a cover. In the different variants, for example the two U-
shaped variants of the upper part of the frame and the lower part of the frame or
the U-shaped upper part of the frame with a straight cover, further intermeadiate
alemeants can be inserted with a ongitudinal strip and lags, which would then be
correspondingly Hl-shaped,, U-shaped or, in the case of the L-shapsd design of thsa

individual parts of the frame, designead in the form of a horizontal Z with right-

angled transitions between the side strips and the ongitudinal strip.
Another very advantagecus design of the idea is that the separating elements arg

of different heights. The separating elements can therefore be inserted and haid at
different heights. This makes it possible, for example, to insert two small grommaets
with a grid dimeansion of 1.1 next to sach other and a larger grommaet, for example
with & grid dimension of 2:2 or 2:1, above them. In addition, this area ¢an then be
closed off using a correspondingly higher separating element with a grid dimension
of 2 or 3 and further grommets ¢an then be positionad next to it In the
advantageous design described above with the loosaly nserted intermediate base,
this area can be closed off at the top with the shorter separating siement or, in the
casa of revarsa instailation, also at the bottom, praferably with such an
intermediate base. In order to enable the use of one of the separating elements
with & shorter height on the intermediate base, it can be provided that the
intermeadiate base, according to an advantageous further development of the idea,

s or holes on at least one side analogous to those of the

o
9]
h
)
o
=

s
@]
ety
o
ﬁ

The differant heights of separating elements therefore increass flexibility. Due o

fD
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the tight it of the Individual grommaets in one of the longitudinal strips, this

normatly sufficient to ansure sufficient stahility, given a corresponding depth of the

and face of the grommet and the longitudinal strip, viewead in the running direction
of the inserted cables, even if an uppsr end face of a shortened separating element

oy rasts in the area of ancther grommaet or a flat intermediate base and is not
insarted into a recess or the holes in the upper longitudinal strip. An intermediate

5

base provided with recasses or holes naturally offers further advantages here.,

According to a very advantageous further developmaent, it is provided that the
saparating slements with a height corrgsponding to the intarnal height of the frames
have pins or nsartion strips on both and faces, and that the separating slemaents
with & shorter height have pins or insertion strips on only ons of the end faces. This
means that the shorter separating slemeants ars flat on theair side that is not
connacted to the longitudinal strip via insartion and thus ensure a sufficiant saal
when they come into contact with the underside or upper side of one of the

grommats or a fiat intermediate bass,

According o an advantageous further development of the invention, in the ¢ase of

waistad saparating alemants, it may be provided that the separating lameants arg
provided with an slastic sealing material in at least one of the recesses of their
waisted saction. The separating elaments themsalves can tharefors also have a

sealing material, This can be advantageous, for example, if the grommaets arg not
I b

]

~

made of elastic material but of correspondingly strongear materials, In particular, |
can also be advantageous if a cartain number of grommasts are inseried into the
frame according to the grid dimension. If, for exampie, the frame is intended for a
arid dimension of § in width and provides for the insertion of four separating
glemeants in the normal case, so that each grid can be coversd with a grommast with
a grid dimension of 111, then in practice & can happen that whan using, for
example, two grommets with a grid dimension of 2:2 and one grommaet with a grig
dimansion of 1.1, for example, installation space ramains in the width of the frame
as this is intended for the use of four individual separating elements in the overal
width, wheraas now only two separating slements have bDeen used. In this case, the
ovearall width can be completely filled again very easily and efficiently by using two
saparating elements arrangad directly next to each other, without having to provids
spacial grommets or special separating slamants, In this case, it is particularly
advantageous if the separating elements are provided with elastic sealing material

in & recass of thelr waist, This elastic sealing material can be provided directly on
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the separating elements, for example by injection molding during the

manufacturing procass. Howavar, it can alse be applied very easily and efficientiy
during assembly by the fitter on site using a saaling tape glusd into the recess of
the waist. The adiacent separating elements then algo ensure adeguats sealing in
the area whare they are in direct contact, similar to the areas where the separating
glements arg in contact with the elastic grommets. This further increases the
flaxibilibty of the structureg and ensures a high level of sealing of the overall structure

i every installation situation

A further very advantageous design of the separating slaments can alsgo provids
el e b

that each of the separating slements is formed from at least two individual

slements in the diraction of travel of the inserted cables. Instead of the double T~
shapead profile described above, only two individual elements, for exampls

rectanguiar bars or round rods, can also be used as separating elements. The
advantags over a singis separating slement, which could also be designed as a
ound bar according to the last describad embodiment variant, for example, s that
the forces applied for the strain relief and the seal are dividad batwaen two
separate areas, so that the forces are applied more evenly to the longitudinal strips

and thus o the cable eadithrough itself.

I principle, it is conceivablae that the separating sleme could be usad at an
angle, for example, to accommaodate angled grommaets for special applications. In
practice, howeavar, this will play 3 subordinate role. Rather, it is a decigive
advantage here if the sgparating elgments extend parallel to the side strips, which
i turn are parpendicular to the longitudinal strips. Al in all, this resuils in a
structure with componeants that are perpendicular to each other when assembied,
which is corraspondingly sasy to assamble and when using prefabricated separating

glemants and grommats.

The lags can be screwed together or clipped to one of the longitudinal strips as a

cover, as is already known from the aforementioned prior art,

oy

It is also conceivable, a.q. for very wide frames, Lo provide at least one fixed
separating «legment in addition to the plug-in separating elemaents, &.¢. in the form
of & central partition wall, This can then support a sgraw connaction, for axample,
so that a high level of stabiily and tightness is mads pessibie by a strong and very

uniform compreassion of the grommets,
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Further advantagaous designs and further developments of the cable igadthrough

ceording o the invention alsa resull from the remaining dependant subclaims and

ey

ey

bacomea clear with reference to the exemplary embodiment, which is desaribed in

more detall below with referance to the figures, which show in detail as follows:

Fig. 1 shows a ¢able leadthrough according to the prior art in a three-
dimensional view,

Fig. 2 shows a cable leadthrough according to the prior art in an altamative
gmbodimeant in the closed state

Fig. 3 shows a cable leadthrough according to the prior art in a further
alternative embodimant.

Fig. 4 shows a perspective view of an embodimant of a cable holder
according to the invention.

Fig. & shows a side view of the obhiect in Fig. 2.

Fig. © sh a plan view of the ohisct in Fig. :

Fig. 7 shows a sectional view along the sectional ling VII-VII in Fig. 5.

Fig. 8 shows an alternative design in perspactive viaw.

Fig, 9 shows the structure similar to the sectional view in Fig. 7 using the
alternative embodiment of Fig. 8.

Fig. 10 shows a saction of one of the longitudinal strips of an alternative
ambodimeant variant with an attached two-part saparating slemeant.

Fig. 11 shows a sectional view in principle according to line XI-XI in Fig. 10,

Fig, 12 shows a sactional view in principle according to ling XII-XII in Fig. 15
with a further alternative ambodiment of the separating slamsnt.

Fig, 13 shows a sectional view iy principle according to ling XI-XU in Fig. 15

with vetl ancther alternative embodiment of the separating elemeant.
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shows a first mounting oplion for the cable lsadthrough in perspective

s
e
A

Vg,

riant similar to that in Fig. 14, but

i
2]
Jrndh
U
S
g
L.
=
[}
Ay
=3
22
o
0
4
o
i
s
<
o
o
o
]
3
L
=
]
port
oy

Fig. 16 shows a further embodiment variant similar to that in Fig. 15 with a
different frame structure.

Fig. 17 shows a further alternative embodiment variant analogous to that in
Fig. ibh.

Fig. 18 shows vet another alternative emboedimeant variant analogous to that

shown in Figs. 15 and 17,

1%
@ !
Jerds
(e

shows a sectional view in principig according to Hne XIX-XIX in Figs. 17

and 18 without grommets,

The iHustration in Fig. 1 shows a three-dimensional view of 3 cable leadthrough 100
according o the prior art, In the exemplary ambodiment shown here, this has a

sphi framea with a lower frame part 1 and a cover 2. The lower frame part 1 consists
of a longitudinal strip 1.3 and two side strips 1.1 and 1.2, Thea cover 2 of the frame
praﬁticaiiy forms a second longitudinal strip 2.3, Betweaan the side strips 1.1 and

. & partition wall 30 can be seen in the U-shaped lower frame part 1, which in

this exemplary embadiment of the prior art is designed in one place with the lower
frame part 1 and is accordingly firmiy connectad to the iongitudinal strip 1.3,
Betweean the partition wall 30 and the respective side strips 1.1 and 1.2 are

ntermeadiate spaces which, in the exemplary embodiment shown here, arg each
provided with grommaeats 4, namely a total of ten individual grommaets 4. Partition
walls 30 with smailer dimensions are also arranged between the pairs of grommets

4 stackad on top of each other, extending parallel to the partition wall 30, Howeaver,

these are difficult to recognize in the Hlustration in Fig. 1.

fach grommet 4 has a through-hole 4.2, in which the cablas 5 running through the
cabla leadthrough 100 are accommaodated accordingly. Ondy some of the grommets

4 and cables & are marked with referance signs,

%

The Hustration in Fig. 2 shows another structure known from the prior art, Unlike
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» only two of the grommets 4 are shown as exampies i the

P

the structurs in Fig.
fHustration in Fig. 2. Theraforg, each of the partition walls 30 is recognizabla hara,
It can also be sean that the grommets 4 gach have a through-hole 4.2 to
accommodate the cable, In addiion, a siot labeled 4.1 can be ssen betwesn the
through-hole 4 and the outer circumfarence of the respective grommaet 4. This

alfows the grommeat 4 to be opened in such 3 way that cablas b with connactors can
also be easily and efficiently inserted into the through-hole 4.2 of the grommest 4.

In the embodimeant variant shown in Fig, 2, the cover 2 as one of the longitudinal
strips 2.3 of the frame iz not screwead on as in the Hustration in Fig. 1, but s
chipped on. This structure s aise known from the prior art, The running direction L
of the cables passing through the cable lsadthrough 100 extends vertically in the
plane of the sheat in the Hustration in Fig. 2.

In the iflustration in Fig. 3, a further embodiment varfant from the prior art can be
sasn, which is sssentially analogous to that in Flg. 1. In contrast to the Hustration
there, no cables 5 and grommels 4 are shown here. Instead, a lower framse part 1
is shown, in which the side strips 1.1 and 1.2 essantially form a U with the
fongitudinal strip 1.3 without taking into account the partition walls 30, The cover 2
s designed in the same way herg and also assentially forms an inverted U with s
side strips 2.1 and 2.2, In addition, unlike the structure in Fig. 1, an intermediate

frame part 20 can be saen in the structure, which, If the partition walls 30 are not

&
i
o

taken nto account, is essentially an H-shaped componant mads up of twe
strips 20,1, 20.2 and & longitudinal strip 20,3, which could aiso be described as an

b

intarmediate base 11, This structurs iz also known from the prior art mentioned at

I the Hlustration of Fig. 4, the lowsr frame part 1 of a cable leadthrough 200
g Ui-shaped and again

aste

according to the invention is shown., The lower frame part
has, preferably in one piace, the longitudinal strip 1.3 at the bottom and the side
strips 1.1 and 1.2 standing vertically on the sides, A cover 2, not shown here, as
the second longitudinal strip 2.3 can, for examplis, be designed in a similar way to
the longitudinal strip 1.3, but without the side strips 1.1 and 1.2, In the exempiary

artbodiment shown here in Fig. 4, this cover 2 s screwad to the lower frame part

aste

el

Two separating siemeants 3, 37 can be seen in the lower frame part 1. One

saparating slemeant 3 has a greater height than the other saparating element 3%,
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Thea separating slament 3 with the greater height has insertion strips 3.2 on both

acas 3.3, which arg double~-T-shaped in gross-saction and chamfered on the

Sont

.

and
side facing away from the end face 3.3, Corrasponding to these insartion strips 3.2,

n‘

the longitudinal strip 1.3 of the lower frame part 1 and, without being shown hearg,
also the longitudinal strip 2.3 as cover 2, have recessas §. As ¢an be seen in the

iHustration in Fig. 4, a large number of these recasseas § are arranged next to gach

gther, so that the width of a gap 2, for example batween the higher of the
separating slemeants 3 and the side strip 1.2, can be variad accordingly by inserting

the separating slement 3 into various of the recasses 6.

-

he shorter separating element 3°, which is not vel inserted into the recesses § and
s shown on the et in Fig. 4, alse has the insertion strip 3.2 on its one downward-
facing end face 3.3, It is fiat on its other end face 3.3, which is facing upwards in
the iflustration in Fig. 4. For reasons that will be axplainagd in more detall Iater, this
is advantageous for the separating slements 3', which are shortsr than the overall

haight of the interior of the frame.

In the illustration in Fig. 5, the structure can be sean again in a side view,
analogous o the llustration in Fig. 4, with the shorter separating element 3" not vet

fully insarted. In the fHlustration in Fig. &, the same structure ¢an be sgen again in a

view from above, The individual recessas § in the area of the longitudinal wtr;p 1.3
and the side strips 1.1 and 1.2 <an also be sean hare, The separating alamants 3,

3 are each insertad and have the same depth in the running direction L of the
cablaes 5 that are subseguently passed through as the two side strips L.l and 1.2
Fig. 7 shows a sectional view in principle through the longitudinal strip 1.3 with the

saparating slament 3 inserted in accordance with ling VII-VIH in Fig. 5. 5 It can be

sasn here that the groove, which ultimately forms the recess 8, is designad in such
a way that material of the longitudinal strip 1.3 remains around the recess & both in
the running direction L of the cables 5, which are subsequently fed through, and in

the height in the Hlustration of Fig. 6. This makes sealing aasy and the grommets 4
used for strain reliel of the cables § in the running direction L of the cables, which
ara ideally positively connacted to the waisted profile of the separating elements 3,
3Y transmit the forces of the strain relief via the separating slements 3, 3" to the
material of the longitudinal strip 1.3 and thus ensure reliable strain relief, In the
casa of open-edgead recassas 6§, for example continuous grooves, this would not be

possibie
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As already meantioned, the insertion strips 3.2 are equippad with an essantially
double~-T-shaped profila. Thay are designed so that they sit tightly with their
msartion strips 3.2 in the recessas & of the longitudinal strip 1.3, so that the

saparating slaments 3, 3" cannot fall oul during assembly when the grommaets 4

with the cables 5 are insertad, The chamfer on the side of the insertion strips 3.2
facing away from the end face 3.3 enables easy and reliable insertion. The swfaces
can be processad accordingly, for example roughenad or provided with transverse
grooves and/or sealing stements 1o support this tight fit. A tight fit s to be

g

undarstoed as a press-fit type fit, which is, however, dasgign

ey

ad in such a way that it
can bg plugged together by hand, On the other of the longitudinal strips 2.3, L.

)

the cover Z not shown here, a lnose fit is preferable, for exampls in the form of a
clearance fit, so that the insertion stri;}s 3.2 arg ﬁiary accommodated in the
recessas 6, but remain in the other of the insertion strips 1.3 with the tight fit in
the event of renewed disassambly and the cover 2 can be ramoved without the
saparating slemeants 3, 37 gatting stuck on it This makas disassambly particularly
aasy, for exampie o replace indbvidual grommets 4 and/or cables 5. Subsequent

reassembly is then also simple and efficient.

An alternative embodiment, but sssentiaily analogous to the iustration in Fig. 4, is
shown in the flustration in Fig. 8. The cable leadthrough 200 can again be sean in a
threa-dimensional view, hare aiso together with the cover 2 used as the second
fongitudimal strnip 2.3, The first differgnce s that instead of the recessas &, holes 7
are provided here, which interact accordingly with corresponding ping 3.1 on the

separating elemeants 3, 3.

Furthermore, an intermediate base markad 11 can be seen in the Hlustration in Fig.
8, which interacts positively with the waisted design of the leg 1.2 and one of the
separating elaments 3, 3" in the running divection L of the cabia 5. This is explained
and Hustrated again fater in the details of an assambly in Fig. 14, As shown here,
the intermediate base 11 can be designad with smooth surfaces so that it interacts
with the separating element 37 and its smooth end face 3.1, as already mentioned,
It would be just as conceivable (o provide the intermediate base 11 with recasses &
o holas 7 in the same way as the longitudinal strips 1.3, 2.3, so that the

separating alemeants 3, 3" couid aiso be insartad into the intermediate bass 11,

Fig. 9 again shows a sactional view in principle which is sssentially analogous to
that in Fig, 7, but for the embodiment variant of the cable leadthrough 200
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according to Fig. 8. Ths holes 7 are preferably designed as blind holas, so that the
matarial of the longitudinal strip s located arcund the antire hole 7, thus

1.3
creating a tight structure that is highly resilient in terms of strain relief, parti cuiariy

iy the running direction L of the inserted cables 5. In order to ensure a religble seal

3
batweaen the longitudinal strip 1.3 and the separating stement 37 - shorter in this
case, for example - a seal can optionaily be provided in the arega of one end face

srea of both and

4
2
e
=
.
e
D
gu

3.3 or, in the case of 3 long separating slemeant 3, aist
face Such g seal is indicated in principls in the Hustration in Fig, 9 and

2.3,
provided with the referance sign 8,

In the flustration in Fig. 10, a further embodiment variant can be seen in a section
anatogous o that in Fig. 6. Instead of the continuous racasses & in the form of a
d@ubi@Tnshaped groove, for example in the lustration in Fig. 8, and the holes 7
om the ilustrations in Figs. & and 9, two recesses ara provided hare, which are in
the form of rectangles with rounded edges, for example. Two separate ndividual
glaments 3.4 in the form of Deams are nsarted into these recesses §, which

togather form the separating «lameant 3, 3'. The separating elament 3, 3" ¢an

thaerefore consist of two ~ or even more - parts in the running direction L of the

insarted cables 5. The individual elements 3.4 of the separating element 3, which
can be seaen again in the sectional view in Fig. 11 along line XI-X1 in Fig. 10, have
neither Insertion strips 3.2 nor pins 3.1, Instead, the rods 3.4 are designed so that
they fit directly into the recesses § and can therefore be inserted with their front
and directly Into the recesses §, which correspond to the shaps of the individual

glements, at least in the area of their front ends. This ¢an aiso be transferred
accordingly to integral sgparating elements 3 and 3, as shown in the pravious
figures. This makes the design of the separating elemeants 3, 37 in particular very
simple, as they ne longer need 1o have ping 3.1 or insartion strips 3.2, For
axample, in the design shown i Figs. 10 and 11, the use of simple, assentially
ractangular baams as individual slemenis 3.4 s sufficient. Since the absence of the
and faces 3.3 provided with the insartion strips 3.2 or ping 3.1 means that there is
no possibility of a stop, the recesses & must all be made to the same depth so that
they can form the stop on the end faces of the individual slements 3.4 of the
saparating slemeant 3, 3’ that now rest thare

Figs., 12 and 13 show further altarnatives of separating elements 3, 3', which thus

come to lie batween two of the grommaeats 4 in each case and interact with them in

a form-fit and, due to the slastic material of the grommets 4, in a friction-locking
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manner, The grommets 4 iargeiy snciose the entire contour of the separating
alamants 3, 37 so that they virtually disappear inside the respective grommet 4,
This is a decisive advantage, particularly with regard to the different grid
dimansions of the individual grommets 4 when aguipping a frame with differently
sized grommets 4, as with such a structurs the width of the frame depends only on

the grid dimensions of the grommets 4 and not also on the width and number of

separating elemeants 3, 3. The design of the separating siement 3, 3 in the
fHustration in Fig, 12 is sssentially bulbous, e, uniike the waisted design, it uses
the same principles, but with a reversal of the shape between the grommet 4 and

?

the separating slement 3, 3'. The same applies to the vary simply designead
saparating element 3, 3" in Fig. 13, which s only fiegsgnwi as g round rod and can
ba piaced in a central hole 7 in the longitudinal strip 1.3 in the running direction L

of the cabla.

The Hlustration In Flg. 14 shows a first application exampis with an exemplary
ioading of the cable leadthrough 200 with a plurality of different grommaets 4. The
assembly variant shown here, wherain the cables 5 are not shown for reasons of
clarity, again shows a U-shaped lower frame part 1 with & longitudinal strip 2.3 as
cover 2. The cable leadthrough 200 as a whols is screwed to the wall 12 of an
indicated switch cabinet via two {ateral mounting holes 10 and sgraws arras
therain and thus seals an opening in the wall 12 of the switch cabinet, which is not
visible here and through which the cables 5 not shown here, again msarted into the
grommats 4, are to be routed, The assembled structure in the llustration in Fig. 14
shows a plurality of different types of grommaets, including a so-called blind
grommaeat 4, which dogs not have a through-hole, Two separating elements 3 with
the internal height of the frame of the cable leadthrough 200 are inserted bhetween
the lower frame part 1 and the cover 2, and two separating elemants 3' whose
height is shortened to different degrees. One of the intermediate basas 11 is
incated above each of the shortened separating slemants 37 bafore the naxt
grommeat 4 follows, in order to distribute the comprassive forges as evenly as
possible and to apply the most homoegeaneagus forces possible to all grommaeats 4.

This ensures that the structure of the cable leadthrough 200 is very well sealed.

The Hlustration in Fig. 1% shows another comparable structure in a pure plan view,
hare without the wall 12 of the switch cabinat. The structure should essentially use
the separating elements 3, 3' as shown in Figs. 12 and 13, The individual grommets

4 are so close together that the separating slements 3, 37 betweasn them ars barely
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visible, wherein the gap betweaen the individual grommetls 4 in the #ustration in Fig.
15 is drawn even larger than in reality to improve the reprasentation. Thease

saparating slements 3, 3" accommaodatad within the width of the grommets 4 make
i possible to use a different number of separating slements 3, 37 within the cable
ladthrough 200 without having to adjust the grid dimensions of the individual
gromimets 4 measurad on the outside. The cover & and the lower frame part 1 can

be screwed or clippead together, for axamplea.

Fig. 16 shows a structurg i which the lower frame part 1 with s two legs 1.1 and

1.2 and the longitudinal strip 1.3 form a U shape. Tha same appi;et‘ o the rod
with its side strips 2.1 and 2.2 as well as its longituding! strip 2.3, In betwesen, as in
the reprasentation according to Fig. 3 from the prior arf, therg i an intermediate

part 20 with its sides 20,1 and 20.2 az well as a further longitudinat strip 20.3,
which is designed in one piece with the legs 20.1 and 20.2, and which has the
corresponding possibibities for inserting the separating slements 3, 3 both a

t
top and at tha bottom, or hare aise in the form of continuous recessas & or holes 7.

In the assembly variant of Fig. 16 below, two saparating elemeants 3 are shown,
aach with a height over the entire height of the frame, as weall a3 a shorter
saparating slament 37, here the leftmost separating element 3" in Fig. 16, From
right to left, the assembly is carvied out in such a way that first & grommet 4 with
the grid dimensions 2:2 s insartad, than a separating «lameant 3, than two
grommats 4 with the grid dimensions 111 on top of each other, then another
separating element 3. In the lower area, thers is again a grommet 4 with the grid
dimension 11, a shortened separating elameant 3" and a further grommet 4 with
the grid dimension 11, Above, in contact with the two grommets 4 and the end

face 3.3 of the shortenad separating element 3

[l

, thers is a further grommet 47,
which s ¢ t:sé; wd 10 accommndate a fiat cable, for axamplsa, and which

exceptionally deviates from the grid dimension here, as its width also includes the
width of one of the separating slements 3. The cable lsadthrough 200 can thean be
screwed together with an optional additional sealing strip to the wall 12, not shown
here, via lateral mounting holes 10 around an opening for feading the cables &
through, .. into the switch cabinet. In the upper half of the cable leadthrough 200
iy Fig. 16, the same structurs s mirrored again, In contrast to the Hustration in
Fig. 14, the intermediate bases 11 have been omittad or the further longitudinag!
strip 20.3 of the intermediate part 20 forms such an intermediate base 11, In the

case of the shortened separating elemeants 3, 3" above and below, there arg no
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intermeadiate bagses 11 here, which is also conceivable in principle

Alternatively, the Hustration in Fig. 17 shows a structure in which the grommet 4,
markad 4% in Fig, 16, aiso remains within the grid dimension and has a grid

dimansion of 2:1. The ren‘zammg space is ccmpems&te 1 for by a further shortened

En.;

separating elament 37, which is inserted into the cov as a longhudinal strip 2.3
and which is positionad directly adiacant 1o the middle separating element 3. This
additional use of a shortened separating slement 3 lving directly naxt to the highsr
separating slemeant 3’ has the advantage that no grommaets 4 are ngoessary, which

i

deviate from

"‘1‘
(?}
[

wid dimension, simiiar 1o the altermative shown in Fig. 15,

In the ilustration in Fig. 17, a frame is also usad, ich has a U-shaped design for
both the lower frame part 1 and the cover 2. In particular, the cover 2 and the
fower frame part 1 can be designed as identical compuonants, which are screwed or
clippad togsther from top to bottom on one side and from bottom to top on the

gther side, for axampie, This saves further costs in production and toolmaking for

the injection-molded lower frame parts 1 and cover 2, for axampla.
The Hustration in Fig. 18 shows a further embodiment variant. Thig also differs

again from the previous embodiment varignts with regard to the lower frame part 1
and the cover 2, becausa both the lowear frame part 1 and the cover 2 are

L-shaped hearg and thus the lower frame part camries the longitudins!
Stré;@ 1.3 and a side strip 1.1, while the upper frame part, La. the cover 2, aiso
carries a longitudinal strip 2.3 and a side strip 2.1,

From right to left, the structure is again initially equippad in the same way as the
structure in Fig. 17, Then the two grommets 4 arrangsd one above the other with 3
11 grid dimension are followed by two of the higher separating elements 3 and a
furthar large grommet 4 with a 2.2 grid dimension, which has four through-holes

4.2 in the example

4]

hown here, Here too, it makas sense (o place two separating

b

glaments 3 naxt {0 each other to compeansate for the adjustment of the overall

width so that no spadial grommaets 4 have o be provided,

In order to ansure adequate sealing of the cable leadthrough 200 aven with

adiacent separating alements 3, 37, such as those described for the structure

Figs. 17 and 18, it may now be provided that a sealing material 9 is insertad
batwean two adjacent separating elemeants 3, 3' in order 1o reliably seal the

separating elements 3.3, which are made of a harder plastic than the grommets 4,

=
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when they are adjacent to each other. This ¢an be sean in Fig. 19, If the plastic
surfaces of the separating slaments 3, 3" ware only in contact with each other, such
a saal would not be possible or only possible to a imited axtent. The elastic sealing
matarial 9 betwean the separating slements 3, which can be gluad in as a sgaling
strip during assembly, for exampie, resuils in a very good seal, so that overall a
vary tight structure of the cable leadthrough 200 is possible despite its high

flaxibility, which is & decisive advantage.

.;;;
m
C,.

it iz understond that the different variants of frames, gmmmeis separating

glements 3, 3" can be combined with each cother as desired and,

..}
“3
b
m s
A
<
b
o
T

alse be used mixed with each other, provided that they fall withi
a

srotaction of the appended caims.

gy
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PATENTKRAV

Kabelgennemfgring (200) med

en delbar ramme, der indeholder mindst to
lengdelister (1.3., 2.3, 20.3) og mindst to
benlister (1.1, 1.2, 2.1, 2.2, 20.1, 20.2), der
sammen ligger i et plan vinkelret pa de

gennemfgrte kablers (b5) lgberetning (L),

mindst én tylle (4), der er forsynet med mindst

én boring (4.2) til gennemforing af kablet (5);

skilleelementer (3, 3’), som befinder sig mellem
lengdelisterne (1.3., 2.3, 20.3), og af hvilke i
det mindste det ene danner et mellemrum (Z)
mellem sig selv og et tilstgdende skilleelement
(3, 3’) eller en af benlisterne (1.1, 1.2, 2.1,
2.2, 20.1, 20.2), der er udformet til optagelse
af den i det mindste ene tylle (4), der for sit
vedkommende er forsynet med mindst én boring

(4.2) til gennemfegring af kablet (5);

og med fe@lgende treak:

Hver af langdelisterne (1.3., 2.3, 20.3) er pa i
det mindste sin side, de vender mod den
respektive anden l&ngdeliste (1.3., 2.3, 20.3),
forsynet med et stort antal boringer (7) eller

udsparinger (6);

hvert skilleelement (3, 3’) korresponderer 1 det
mindste 1 omradet ved en af sine endesider med
boringerne (7) eller udsparingerne (6) i
lengdelisterne (1.3., 2.3, 20.3), saledes at
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_2_
skilleelementerne (3, 37) kan stikkes ind 1
boringerne (7) eller udsparingerne (6) pa tvars

af de gennemfgrte kablers (5) lgberetning (L)

1.5 skilleelementerne (3, 37) er 1 de indlagte
kablers (5) 1leberetning (L) udformet saledes, at
de er indsnavret med mindst én fordybning,
saledes at der kan etableres en formsluttende
kontakt med de enkelte tyller (4).

Kabelgennemfgring (200) 1feglge krav 1, kendetegnet
ved, at hvert skilleelement (3, 3’) pa i det mindste
én af sine endesider, der vender mod la&ngdelisterne
(1.3., 2.3, 20.3), er forsynet med tapper (3.1) eller
indstikslister (3.2), der hver isar korresponderer med
boringerne (7) eller udsparingerne (6) i
lengdelisterne (1.3., 2.3, 20.3).

Kabelgennemfgring (200) ifglge krav 1 eller 2,
kendetegnet ved, at boringerne (7) eller udsparingerne
(6) i lengdelisterne (1.3., 2.3, 20.3) er udfert pa en
sadan made, at der mellem boringerne (7) eller
udsparingerne (6) og begge yderkanter af laengdelisten
(1.3., 2.3, 20.3) i de gennemfegrte kablers (5)
lgberetning (L) bliver materiale tilovers fra
lengdelisten (1.3., 2.3, 20.3).

Kabelgennemfgring (200) ifelge krav 1, 2 eller 3,
kendetegnet wved, at boringerne (7) er udformet som
blindhulsboringer, eller at udsparingerne (6) er
udformet som en udsparing, der ikke gar igennem

lengdelistens (1.3., 2.3, 20.3) materiale.

Kabelgennemforing (200) ifglge et af kravene 1 til 4,
kendetegnet wved, at de geometriske dimensioner eller
formgivningen at de respektivt korresponderende

endesider af skilleelementerne (3, 3’), tapperne (3.1)
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_3_
0og boringerne (7) eller indstikslisterne (3.2) og
udsparingerne (6) er udformet pa en sadan made, at de
indstukne skilleelementer (3, 37 i én af
lengdelisterne (1.3., 2.3, 20.3) har en stram pasning
og 1 den anden af langdelisterne (1.3., 2.3, 20.3) har

en lgs pasning.

Kabelgennemfgring (200) 1ifeglge krav 5, kendetegnet
ved, at de respektive korresponderende tapper (3.1) og
boringer (7) eller indstikslister (3.2) og udsparinger
(6) er forsynet med mindst ét tetningselement, saledes
at de indstukne skilleelementer (3, 3') 1 én af

lengdelisterne (1.3., 2.3, 20.3) har en stram pasning.

Kabelgennemforing (200) ifeglge et af kravene 1 til 6,
kendetegnet ved, at der mellem benlisterne (1.1, 1.2,
2.1, 2.2, 20.1, 20.2) eller mellem to af
skilleelementerne (3, 37) eller mellem en af
benlisterne (1.1, 1.2, 2.1, 2.2, 20.1, 20.2) og et af

skilleelementerne (3, 3’) er tilvejebragt mellembunde.

Kabelgennemfgring (200) 1ifeglge krav 7, kendetegnet
ved, at mellembundene (11) er forsynet med udsparinger
(6) eller Dboringer (7) analogt med la&ngdelisterne
(1.3., 2.3, 20.3).

Kabelgennemfgring (200) ifglge krav 7 eller 8,
kendetegnet ved, at mellembundene (11) mellem
benlisterne (20.1, 20.2) er forbundet fast med disse
0og danner en yderligere langdeliste (20.3), der i det
mindste ved de to modsatliggende sider, der vender mod
de respektive andre langdelister (1.3, 2.3), er

forsynet med udsparingerne (6) eller boringerne (7).

Kabelgennemforing (200) ifeglge krav 7, 8 eller 9,
kendetegnet ved, at mellembundene (11) mellem to af

skilleelementerne (3, 37) eller mellem en af
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benlisterne (1.1, 1.2, 2.1, 2.2, 20.1, 20.2) og et af
skilleelementerne (3, 3') er formet pa en sadan made,
at de samvirker formsluttende med skilleelementerne
(3, 3'") eller skilleelementerne (3, 3’) og benlisterne
(r.2, 1.2, 2.1, 2.2, 20.1, 20.2) i kablernes (5)
lgberetning (L) .

Kabelgennemforing (200) ifelge et af kravene 1 til 10,
kendetegnet wved, at der ved enden af hver af
lengdesiderne (1.3, 2.3) er tilvejebragt en benliste
(1.1, 2.1), séaledes at langdelisten (1.3, 2.3) og
benlisten (1.1, 2.1) danner et L, eller at der wved
begge ender af 1 hvert enkelt tilfaelde mindst én
respektiv af langdelisterne (1.3, 2.3) er tilvejebragt
i hvert enkelt tilfaelde én af benlisterne (1.1, 1.2,
2.1, 2.2), saledes at la&ngdelisten (1.3, 2.3) og
benlisterne (1.1, 1.2, 2.1, 2.2) danner et U.

Kabelgennemforing (200) ifelge et af kravene 1 til 11,
kendetegnet wved, at skilleelementerne (3, 37) er

udformet med forskellig hejde.

Kabelgennemfgring (200) ifglge krav 12 og ifglge et af
kravene 2 til 9, kendetegnet ved, at skilleelementerne
(3) med en hgjde, der svarer til rammens indvendige
hgjde, pa begge endesider (3.3) er forsynet med tapper
(3.1) eller indstikslister (3.2), og at
skilleelementerne (3’) med en kortere hgjde pa én af
endesiderne (3.3) er forsynet med tapper (3.1) eller
indstikslister (3.2).

Kabelgennemfgring (200) ifelge krav 1 til 13,
kendetegnet ved, at skilleelementerne (3, 3’) i mindst
én af fordybningerne 1 deres indsnevring er forsynet

med et elastisk tatningsmateriale (9).
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Kabelgennemforing (200) ifglge et af kravene 1 til 14,
kendetegnet ved, at hvert af skilleelementerne (3, 37)
i de indlagte kablers (5) lgberetning (L) er udformet

af mindst to enkeltelementer (3.4).

Kabelgennemforing (200) ifelge et af kravene 1 til 15,
kendetegnet ved, at udsparingerne (6) strakker sig med
en sterre dimension 1 de indlagte kablers (5)
lgberetning (L) end vinkelret pad denne og parallelt
med l&ngdesiderne (1.3, 2.3, 20.3).

Kabelgennemforing (200) ifelge et af kravene 1 til 16,
kendetegnet ved, at udsparingerne (6) er udformet i en
dobbelt T-form.

Kabelgennemforing (200) ifelge et af kravene 1 til 17,
kendetegnet ved, at skilleelementerne (3, 37,
tapperne (3.1) og indstikslisterne (3.2) pa deres
side, der vender mod boringen (7) eller udsparingen

(6), er affasede.

Kabelgennemforing (200) ifeglge et af kravene 2 til 18,
kendetegnet ved, at skilleelementerne (3, 3’) pa deres
endeside, der er forsynet med tapperne (3.1) eller
indstikslisterne (3.2), indbefatter et tatning (8).

Kabelgennemforing (200) ifeglge et af kravene 1 til 19,
kendetegnet ved, at benlisterne (1.1, 1.2, 2.1, 2.2,
20.1, 20.2) star vinkelret pa langdelisterne (1.3,
2.3, 20.3), og skilleelementerne (3, 3’) forlgber
parallelt med benlisterne (1.1, 1.2, 2.1, 2.2, 20.1,
20.2).
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Fig. 7
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