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Device for the Electrically Conducting Contacting of an Electrically
Conducting  Part of an Outer Surface of a Tube, a Cable, or the Like, in
Particular a Coaxial  Cable' s Outer Conductor Bared in Sections The
invention relates to a device for the electrically conducting contacting of
an  electrically conducting part of an outer surface of a tube, a cable, or
the like, in particular a  coaxial cable' s outer conductor bared in
sections. A device of the relevant type is known through EP 0 744 788 Al.
It has a body abutting  in the mounted position the element to be
contacted, said body consisting of a metallic clamp  band which is coated
with an elastic material which is formed by rubber. The objective of the
present invention is to specify a device of the type stated in the
preamble of claim 1 which is durable and has favorable mechanical
characteristics. This objective is realized by the invention specified in
claim 1. According to the invention the elastic material consists of at
least one at least partially  vulcanized ethylene-propylene rubber. Through
the use of such an ethylene-propylene rubber the  device according to the
invention surprisingly obtains advantageous mechanical characteristics.
Thus the elastic material of the body obtains a particularly high tensile
strength over a wide range  of material hardness. Moreover, the elastic
material of the body is particularly resistant to ozone,  weathering, and
chemical influences. Furthermore, the elastic material of the body has
outstanding electrical insulation characteristics. The compression set, the
temperature resistance,  and the flexibility at low temperatures can be
chosen as a function of the formulation and the  polymer composition or
polymer mixture within wide limits. The degree of vulcanization of the
ethylene-propylene rubber can vary according to the  conditions at hand.
The elastic material of the body can contain a single type of
ethylene-propylene rubber.  However, it can also contain several types of
ethylene-propylene rubber. A particularly advantageous extension of the
teaching according to the invention provides  that the elastic material of
the body contains a mixture (blend) at least of one ethylene-propylene
rubber with at least one thermoplastic elastomer (TPE). Thermoplastic
elastomers have  characteristics similar to plastic and are easy to
process. For example, the body, in so far as it  consists of the elastic
material, can be produced with the use of thermoplastic elastomers in an
injection process. 



Surprisingly it has proven itself advantageous if the ethylene-propylene
rubber is EPDM. 1  In the case of this form of embodiment particularly
advantageous mechanical characteristics  result. The body of the device
according to the invention can in principle be formed rigidly. An
expedient extension provides that the body is formed flexibly. In the case
of this form of  embodiment the body adapts itself, due to its flexibility,
to the surface of the element to be  contacted. This makes possible
contacting even of very uneven or curved elements. Another extension
provides that the body is formed in such a way that it engages around  the
element to be contacted, preferably in the form of a ring or sleeve, in the
mounted position.  For example, in the case of the contacting of tubes or
cables the body is held securely in this  manner on the element to be
contacted. Another expedient form of embodiment provides that the body is
formed as a clamp  which can be tightened about the element to be
contacted. In the case of this form of embodiment  the mounting of the
device according to the invention is simplified. The body of the device
according to the invention can be formed of multiple parts, for  example
for the contacting a tube or cable by several parts, for example in the
form of a half  rings, following one after the other in the circumferential
direction in the mounted position. It is  however advantageous if the body
is formed as one part and has at its free ends tongues angled or  bent off
which can be connected to one another in the mounted position, preferably
by means of a  screw device or a clamping device. Due to the one-part
formation of the body the mounting of  the device according to the
invention is further simplified in the case of this form of embodiment.  By
connecting the tongues to one another the device can be fastened in a rapid
and simple  manner to the element to be contacted. Another advantageous
form of embodiment provides that the device has sealing means  for the
sealing of a space formed in the mounted position between the element to be
contacted  and the body against the penetration of air and/or humidity. In
this way it is prevented that  humidity penetrates into a contact area in
which the device contacts the electrically conducting  part of the element
to be contacted. Another extension of the aforementioned form of embodiment
provides that the sealing  means has sealing lips of an elastic material,
spaced from one another in the axial direction of the  body, and extending
in the circumferential direction of the body, said sealing lips being
disposed  on a side of the body facing the element to be contacted in the
mounted position and in the  



mounted position sealingly abutting the outer surface of the element to be
contacted. In this way  one achieves a seal against penetration by air,
dust, or humidity of the space formed in the  mounted position between the
element to be contacted and the body. In the case of the  aforementioned
form of embodiment the elastic material of the sealing lips expediently
contains  at least one thermoplastic elastomer and/or at least one at least
partially vulcanized ethylene 2 propylene rubber,: in particular EPDM. An
advantageous extension of the aforementioned form of embodiment provides
that the  sealing lips consist of the same elastic material as the body, in
particular are formed as one piece  with the elastic material of the body.
In this way the production of the device according to the  invention is
further simplified. According to one form of embodiment the elastic
material of the body has at least one of  the following material
characteristics: - the Shore hardness (A) is between 35 and 85, preferably
between 47 and 70, in particular  ca. 64 (DIN 53505-A [DIN = Deutsches
Institut fur Normung = German Institute for  Standardization]), - the
tensile strength is more than ca. 6 MPa (DIN 53540), - the elongation at
tearing is more than ca. 300% (DIN 53504), - the elastic material is
ozone-resistant and/or UV-resistant and/or oil-resistant and/or
weather-resistant. In principle the body can consist entirely of an elastic
material. An advantageous  extension provides however that the body has a
carrier element to which the elastic material is  connected. In this way
the stability of the device according to the invention is increased. An
extension of the aforementioned form of embodiment provides that the
carrier  element is formed essentially in the form of a band and extends in
the longitudinal direction or in  the circumferential direction of the body
preferably over its entire length and preferably forms the  tongues. This
form of embodiment is particularly simple in construction and thus can be
produced cost-effectively. In the case of the forms of embodiment with the
carrier element it consists preferably of  metal, in particular of brass
and/or special brass and/or slightly alloyed copper and/or  chromium/nickel
alloyed steel. These materials have a particularly good electrical
conductivity. Expediently the contact means have a contact element which is
disposed on a side of the  body facing the element to be contacted in the
mounted position and is connected to it.  Extensions of the forms of
embodiment with the contact element provide that the contact 



element consists of metal, preferably being formed by a flat litz wire, a
flat band, or a braided  band of metal. Contact elements of this type are
cost-effective. Expediently the contact element is connected to the carrier
element. If the carrier element  consists of metal, then, by producing an
electrical conducting connection between a conductor,  for example a
grounding cable, and the carrier element, which can be accessible from
outside in  the mounted position, an electrically conducting connection to
the element to be contacted can be  produced via the contact element
abutting the element to be contacted. Another extension provides that the
body has at least one contact projection of electrically 3 conducting
material which in the mounted position abuts the electrically conducting
part of the  element to be contacted and thus forms the contact means. In
the case of this form of  embodiment a separate contact element is not
required so that the device according to the  invention is further
simplified in its construction. In the case of the aforementioned form of
embodiment each contact projection is  expediently formed on the carrier
element. If this consists, for example, of sheet metal, then the  contact
projections can be formed by beads or arches pressed into the sheet metal.
The invention will be described in more detail below with the aid of the
accompanying  drawings in which exemplary embodiments are represented.
Shown are: Fig. I a schematic perspective view of a first exemplary
embodiment of the device  according to the invention, Fig. 2 on an enlarged
scale an axial section through a part of a cable electrically  contacted
with the device according to Fig. 1, Fig. 3 in schematic perspective view
the cable contacted with the device according to  Fig. 1, Fig. 4 in -the
same representation as Fig. 2, a second exemplary embodiment of a device
according to the invention, Fig. 5 schematic view of the radial inner
surface of the device according to Fig. 1,  Fig. 6 a schematic radial
section through the device according to Fig. 4 in the mounted  position,
Fig. 7 in -schematic perspective view a third exemplary embodiment of a
device  according to the invention, Fig. 8 in -a representation similar to
Fig. 7, a fourth exemplary embodiment of a device  according to the
invention, 



Fig. 9 in the same representation as Fig. 7, the device according to Fig. 8
where an end,  part is connected to a tongue, and Fig. 10 in the same
representation as Fig. 8, the device according to Fig. 8 where end parts
are connected to both tongues. In the figures of the drawings the same or
corresponding components are provided with  the same reference numbers. In
Fig. I ?. - first exemplary embodiment of a device according to the
invention in the form  of a device 2 for the electrically conducting
contacting of a coaxial cable I s outer conductor bared  in sections is
represented. The device 2 has a flexible body 4 of an elastic material in
which a  band-like carrier element 6 of metal is imbedded. The elastic
material consists of at least one at least partially vulcanized ethylene 4
propylene rubber preferably EPDM, or of a mixture (blend) at least of an
ethylene-propylene  rubber, preferably EPDM, with at least one
thermoplastic elastomer (TPE). The elastic material has, in the exemplary
embodiment, the following material  characteristics: - the Shore hardness
(A) is ca. 64 (DIN 53505-A), - the compression set is less than about 25%
(DIN 53517, temperature 70 * C, duration 48  hours), - the tensile strength
is more than ca. 6 MPa (DIN 53504), - the elongation at tearing is more
than ca. 300% (DIN 53504), - the recommended value for cold is less than
ca. 40' C, in particular ca. -50 * C (DIN  53445-B), - the change in
hardness after aging is not higher than ca. 3 (DIN 53508, DIN 53505-A),  i
tht" change of the tensile strength after aging is not greater than ca.
+15% (DIN  53508, DIN 53504), the change of the elongation at tearing after
aging is not greater than ca. +20% (DIN  53308, DIN 53504), the' elastic
material is most extensively ozone-resistant, UV-resistant, and oil-
resistant. The body 4 has at its ends tongues 8, 10 angled off where the
carrier element 6 extends in the  circumferential direction of the body 4
up into the area of the tongues. In the tongue 8 passageway  holes are
formed through which screws (not represented in Fig. 1) extend in the
mounted position  



of the device 2 and are screwed into tapped holes 14 formed in the tongue
10 in such a way that by  tightening the screws the tongues 8, 10 are
secured to one another where the body 4 of the device  2 encircles the
element to be contacted. Since the screws in the tapped holes 14 make
contact with  the metal carrier- element 6 they can be used for the
production of an electrically conducting  connection of the carrier element
and thus of the element to be contacted with a connecting cable not  Y
represented in Fig. 1, for example a grounding cable. The device 2
furthermore has sealing lips 18, 20 disposed at the inner surface 16 of the
body  spaced from one another in the axial direction, said sealing lips
extending in the circumferential  direction of the body 4 and in the
mounted position of the device 2 sealingly abutting the outer  surface of
the element to be contacted. In the case of the exemplary embodiment
represented sealing  lips 22, 24 are disposed, in addition to sealing lips
18, 20, outside of these in the axial direction. The  sealing lips 18, 26
as well as the additional sealing lips 22, 24 consist in the exemplary
embodiment  represented of the same elastic material as the body 4 and are
formed as one piece with it. The device  2 according to the invention can,
for example, be produced by the carrier element 6 being imbedded  during
the formation of the sealing lips 18, 20 as well as the additional sealing
lips 22, 24 by  injecting the elastic material around them. From Fig. 2 it
can be seen that a contact area 28 on the  inner surface 26 c+f the carrier
element 6 is left free by the elastic material. In the mounted position
represented in Fig. 2 the device 2 abuts, with the sealing lips 18, 20  as
well as the additional sealing lips 22, 24, an outer surface 30 of an
essentially cylindrical body,  in the exemplary embodiment represented in
the drawing the outer surface 0 acket surface) of a cable  32. On the outer
surface 30 of the cable 32 an electrically conducting area 34 is formed by
baring the  outer surface 30 of the cable 32. Between the electrically
conducting area 34 and the inner surface  26 of the carrier dement 6 a
contact element 36 is disposed for the production of an electrically
conducting connection between the outer surface 30 and the inner surface 26
which in the case of  this exemplary embodiment is formed by an elastic
graphite element which is connected to the  carrier element 6 and is
disposed in the axial direction of the body 4 between the sealing lips 22,
24  at a distance from them. The contact element 36 can however also
consist of metal, for example  being formed by as litz wire or braided
metal band. On securing the tongue 8 to the tongue 10 by means of the
screws (not represented in Fig.  1) the body 4 encircles the outer surface
30 of the cable 32 where the sealing lips 18, 20 and the  additional
sealing lips 22, 24 are pressed together, reach abutment of the outer
surface 30 of the cable  32, and thus seal '.he space formed between the
inner surface of the body and the outer surface 30  



of the cable 32 against penetration by dust and humidity. In addition
sealing means can be provided  on the tongues 8,4 0, said sealing means
sealing the space formed between the inner surface 16 of  the body 4 and
they outer surface 30 of the cable 32 in the circumferential direction of
the body. In addition, on securing the tongues 8, 10 in position, the
contact element 36 is compressed  between the inner' surface 26 of the
carrier element 6 and the electrically conducting area 34 on the  outer
surface 30 of the cable 32 and produces in this way an electrically
conducting connection  between the outer conductor of the cable 32 and the
carrier element 6. Via the screws received in the  carrier element 6 :in
the tapped holes 14 an electrically conducting connection between the outer
conductor of the. cable 32 and an external conductor, for example a
grounding cable, can be  produced. From Fig, 2 it can be seen that the
sealing lips 18, 20 are each disposed relative to their  respective
longitudinal edges 38, 40 of the carrier element 6 of the body 4 in such a
way that the  sealing lips 18, 2) each extend in the axial direction from
one area inwards from their respective  longitudinal edge.-) 38,40 up to
approximately into the area of their respective longitudinal edges 38,  40.
In this way it is insured that, on application of the device 2 to the cable
32, the material of the  sealing lips 18, 20 is compressed uniformly
between the carrier element 6 and the outer surface 30  of the cable 32
arid not respectively pushed outwards in the axial direction. 6 Due to the
aforementioned material characteristics of the elastic material, the device
2  according to the invention, is robust, long-lived, and resistant to
aging as well as mechanically  strong. In addition, it can be used over a
wide range of temperatures. The device 2 represented in Figures I and 2 can
also be used as a device for sealing, for  example of an electrically
conducting contact or the like, on an outer surface of a (in particular
cylindrical) body "against penetration of humidity or dust in the area of
contact. In this case the  contact means, in particular the contact element
36 and, in given cases, also the carrier element 6 of  metal, are not
required. Figure 3 slows the device 2 according to Fig. 1 and Fig. 2 in the
mounted position. It can be  seen that the body 4 in this mounted position
abuts the cable 32 and engages around it in the form  of a sleeve. Figure 4
slows a second exemplary embodiment of a device according to the invention
for  electrically conducting contacting which is distinguished from the
exemplary embodiment according  to Fig. I by the fact that instead of the
contact element 36 contact projections are provided of which  only one
contact projection provided with the reference number 3 8 can be seen in
Fig. 4. The contact  projection 3 8 is formed by a profiling in the form of
an arch which is convex in cross-section relative  



to the cable 32 and essentially circular in form in plan view. From Fig. 5,
which shows a view of the radial inner surface of the body 4, it can be
seen that  the contact projection 38 and an additional contact projection
40 are each formed by a profiling in  the carrier element 6 which is
essentially circular in form in plan view. From Fig. 6, which shows a
schematic radial section through the device 2 in the mounted  position, it
can be seen that along with the contact projections 3 8, 40 still another
additional contact  projection 42 is present and that the contact
projections 38, 40, 42 are essentially equally spaced  from one another in
the circumferential direction. In Fig. 7 ',a third exemplary embodiment of
a device 2 according to the invention is  represented which is
distinguished from the exemplary embodiment according to Fig. I essentially
by the fact that separate end parts 44, 46 are connected to the tongues 8,
10, said end parts being  represented in Fig,. 7 as lifted off of the
tongues 8, 10. The end parts 44, 46 are formed in this  exemplary
embodiment by formed parts which consist entirely of an elastic material.
The end parts  44, 46 are, in the case of this exemplary embodiment,
injected on plane surfaces 48, 50 of the  tongues 8, 10, said' plane
surfaces facing one another in the mounted position. They can however also
be connected in an arbitrary manner to the tongues 8, 10. The end parts 44,
46 have sealing surfaces  52, 54 sealingly abutting one another in the
mounted position. In Fig. 8 a fourth exemplary embodiment of a device 2
according to the invention is  represented which is distinguished from the
exemplary embodiment according to Fig. 1 ~ ' y the fact  that the carrier
element 6 has beads 56, 58, spaced from one another in the axial direction
of the body 7 4 and extending in the circumferential direction, in which
separate sealing lip parts 60, 62 of elastic  material are accommodated.
The sealing lip parts 60, 62 which are glued into the beads 56, 58, or  can
be held in them form-lockingly or clampingly, each have two sealing lips
64, 66 or 68, 70 spaced  from one another. in the axial direction. 4 In
Fig. 9 the device 2 according to Fig. 8 is represented where the end part
46 is connected  to the tongue 8. In order to avoid failure of sealing in
an area in which the sealing lip parts 60, 62  abut the sealing surface 54,
the end part 46 can have recesses complementary to the free ends of the
adjacent sealing lip parts 60, 62, in which recesses the sealing lip parts
60, 62 engage with their free  ends. The end part 46 can however also be
connected to the ends of the sealing lip parts 60, 62  directly, for
example by being injected on. Fig. 10 shows the device according to Fig. 9
where the end part 44 is connected to the carrier  element 6 in a manner
corresponding to the end part 46. In the form of embodiment according to
Figs. 8 to 10 the sealing lip parts 60, 62 consist preferably of the same
elastic material as the end  



parts 44, 46. The sealing lip parts 60, 62 can also be formed as one piece
with the end parts 44, 46.  The sealing lip parts 60, 62 and/or the end
part 44, 46 can, for example, also be injected onto the  carrier element 6.
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Claims I Device for the electrically conducting contacting of an
electrically conducting part of an  outer surface of a tube, a cable, or
the like, in particular a coaxial cable I s outer conductor  bared in
sections with a body (4) abutting in the mounted position the element to be
contacted, said body (4)  consisting al. least partially of elastic
material and with contacy means for producing an electrically conducting
connection between the  electrically conducting part of the body and a
conductor, for example a grounding cable, characterized by the fact that
the elastic material contains at least one at least partially vulcanized
ethylene- propylene rubber and has at least one of the following material
characteristics: - that compression set is less than ca. 40%, preferably
less than ca. 25% (DIN  53517, temperature 70 * C, duration 48 hours), -
the recommended value for cold is less than ca. -20 ' C, preferably less
than ca. - 40 C, in particular less than ca. -50 * C (DIN 53445-B), - the
change in hardness after aging is not higher than ca. 3 (DIN 53508, DIN
55:305-A), - the change of the tensile strength after aging is not greater
than ca.  15% (DIN  53508, DIN 53504), - the change of the elongation at
tearing after aging is not greater than ca. +20%  (DIN 53508, DIN 53504).
2. Device according to claim I characterized by the fact that the elastic
material of the body  (4) contains a mixture (blend) of at least one
thermoplastic elastomer (TPE) with at least  one ethylenee-propylene
rubber.  3. Device according to claim 1 characterized by the fact that the
ethylene-propylene rubber is  



EPDM. 4. Device acccrding to claim I characterized by the fact that the
body (4) is formed flexibly.  5. Device acccrding to claim 1 characterized
by the fact that the body (4) is formed in such a  way that, in the mounted
position, it engages around the element to be contacted, preferably  in the
form :)f a ring or sleeve. 6. Device according to claim 1 characterized by
the fact that the body (4) is formed as a  clamp which can be secured in
position around the element to be contacted. 7. Device according to claim 1
characterized by the fact that the body (4) is formed as one  part and has
at its free ends tongues angled off or bent off which can be connected to
one  another in the mounted position, preferably by means of a screw device
or a clamping  device. 8. Device according to claim 1 characterized by the
fact that the device (2) has sealing means  for the sealing of a space
formed in the mounted position between the element to be  contacted and the
body (4) against the penetration of air and/or humidity. 9. Device
according to claim 8 characterized by the fact that the sealing means has
sealing  lips (64, 66; 68, 70) of an elastic material spaced from one
another in the axial direction of  the body (4) and extending in the
circumferential direction of the body (4), said sealing lips  being
disposed on a side of the body (4) facing the element to be contacted in
the mounted  position and in the mounted position sealingly abutting the
outer surface of the element to  be contacted. 10. Device according to
claim 9 characterized by the fact that the elastic material of the  sealing
lips 64, 66; 68, 70) expediently contains at least one thermoplastic
elastomer  and/or at least one at least partially vulcanized
ethylene-propylene rubber, in particular  EPDM. 11. Device according to
claim 10 characterized by the fact that the sealing lips (64, 66; 68, 70)
consist of the same elastic material as the body (4), in particular are
formed as one piece  with the elastic material of the body (4). 12. Device
acccrding to one of the preceding claims characterized by the fact that the
elastic  material of the body (4) and/or the sealing lips (64, 66; 68, 70)
has at least one of the following material characteristics: the Shore
hardness (A) is between 35 and 85, preferably between 47 and 70, in
particular ca. 64 (DIN 53505-A), the tensile strength is more than ca. 6
MPa (DIN 53540), tho'. elongation at tearing is more than ca. 300% (DIN
53504), 



10 - they elastic material is ozone-resistant and/or UV-resistant and/or
oil-resistant  and/or weather-resistant. 13. Device according to claim 1
characterized by the fact that the body (4) has a carrier  element (6) to
which the elastic material is connected. 14. Device according to claim 13
characterized by the fact that the carrier element (6) is  formed
essentially in the form of a band and extends in the longitudinal direction
or in the  circumferential direction of the body (4) preferably over its
entire length and preferably  forms the tongues (8, 10). 15. Device
according to claim 14 characterized by the fact that the carrier element
(6) consists  preferably of metal, in particular of brass and/or special
brass and/or slightly alloyed copper  and/or chromium/nickel alloyed steel.
16. Device according to claim 1 characterized by the fact that the contact
means have a  contact element of an electrically conducting material (36),
said contact element being  disposed on: a side of the body (4) facing the
element to be contacted in the mounted  position and is connected to it.
17. Device according to claim 16 characterized by the fact that contact
element (36) consists  of metal. 18. Device according to claim 17
characterized by the fact that the contact element (36) is  formed by a'
flat litz wire, a flat band, or a braided band of metal. 19. Device
according to claim 1 characterized by the fact that the body (4) has at
least one  contact prof .action (38, 40, 42) of an electrically conducting
material which abuts the  electrically :conducting material of the element
to be contacted and thus forms the contact  means. 20. Device according to
claim 13 and 19 characterized by the fact that each contact projection
(38, 40, 42) is expediently formed on the carrier element.  11 


