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more, it is known that flame-retarding plastics can develop a considerable
quantity of smoke due to Technical field
the effect of fire or flame thereon, which can
Thisinventionrelatestoacastcableconnection       prevent extinguishing and
salvage operations. device for the preparation of electrical cable    5
Also, it has been more recently determined that joints. More particularly,
the invention relates to a  the combustion products from flame-resistant
cast or molded cable connection wherein the       plastics are toxic. mold
body is manufactured from  inorganic           These disadvantages are
taught to be over- ceramic materials preferably in the form of fibers.
come in DE-OS 27 39 429 by including within the 10   plastic an inorganic
magnesium combination, an Background art
alkali chloride and an inorganic zinc or vanadium Cast cable connections
have been known in the   combination. In this case, not only are zinc and
prior art. Such systems have the advantage that   vanadium  combinations
expensive, but con- they can be easily fabricated in the field at the
siderable concentration of alkali chloride is place of the cable
connection. However, where an   15   required to arrive at a desired level
of flame increased resistance to fire is required, such cable  retardency.
Also, such materials are typically connections have, up to now, not been
usable.     undesirable in electrical equipment. In DE-AS For example,
plastic mold bodies, as i.e. disclosed  17 69 312, the use of borate as a
flame retarding in DE-A-2309117, typically will melt when         additive
is disclosed.* Although borates do not exposed to fire, such that the
resinous filter   20   generate acids, the flame retardation available
typically contained  within the mold  body        through their use is
relatively low, such that the becomes exposed. Because of the required
caste-   additional use of other fire retardant additives, bility of such
filler resins, they typically can be  such as antimony oxide, becomes
necessary. provided only with limited resistance to fire and   Finally, as
disclosed in DE-OS 28 09 294, a will be destroyed relatively quickly.
Accordingly,   2s   halogen-free flame retardant additive, namely in areas
where fire resistance is of extreme      aluminum hydroxide in combination
with mag- importance, cables that are used therein are      nesium
carbonate, can be utilized together with provided with fire resistant
covers thereover,    copolymers of polyolefins and synthetic rubber.
without the use of cast cable connections. This   However, when used in
such plastic materials, the requires an increased usage of special and
expen-   30   required quantities of such additives are rather sive cables.
If a placed cable is damaged, typically  high, and same can be uniformly
combined only excessively  long  cable  sections  must be       through
equipment such as rubber mills. exchanged in their entirety. Accordingly, a
large   Accordingly, cast cable connections having inventory of such
expensive special cables must   sufficiently high resistance to fire have
been be maintained.                              35   unavailable. Plastic
materials having increased fire resistance are known in the art in numerous
Disclosure of the invention versions. Only a few of the plastics, however,
are  In accordance with the invention, there is pro- suitable for use with
electrical systems, and     vided a cast cable connection comprising a
hous- especially so relative to cast cable connections.   40   ing around
said cable containing therewithin a With the exception of a few plastics
which are    resinous filler material, said housing comprising
self-extinguishing because of a. high halogen     bound, flexible, ceramic
particles. content therein, typical plastics are flammable    In this
manner, utilizing the invention, a cast and will in fact support
combustion. Examples of   cable connection can be provided with a housing
self-distinguishing plastics include polyvinyl-  45   having a flame
resistance at least as good as chloride and polytetrafluoroethylene. To
elimi-   halogen-containing plastic materials, and which nate this noted
disadvantage relative to most     do not release corrosive or toxic
combustion plastics, fire retardant additives are typically  products upon
exposure to flame, while being included therewith. The most commonly used
are    capable of maintaining its integrity for a sufficient
halogen-containing phosphorous-containing and   so  time frame to avoid
exposure of the cable antimony-containing   combinations.   When
elements to flame. exposed to flame, the corresponding acids are released
by such compositions, which can then     Detailed description of the
invention thus prevent continued burning.                     As discussed
above, the cable connection There is extensive patent literature discussing
55   defined by this invention has a high degree of this concept, examples
of which include DE-OS     resistance against open flame, thereby providing
1569 123, wherein antimony chloride is taught to  for retained integrity,
even upon exposure to be capable of acting as a fire retarding additive,
extremely elevated temperatures. Furthermore, and also DE-OS 1494 922,
wherein phosphene        because of the poor heat conductivity of the and
phosforic acid combinations are suggested.    60   housing, same can
minimize the amount of heat However, it is well known that the acids
delivered to the cable and the resinous filler released as flame protecting
or retarding agents  material contained within the housing thereby can
provide corrosive combinations such that      allowing for longer
in-service for the cable con- electrical and electronic equipment,
including    nection. Because the housing consists of bound, cables, can be
damaged or destroyed. Further-   65   flexible, ceramic particles, as
opposed to an integ- 2 
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out of ceramic itself, same is   resinous filler will be maintained below a
critical lighter and not brittle, and thus not subject to    limit for a
rather long time frame. In this event, a breaking. The formed housing can
thus be easily     degree of porosity of the housing is especially prepared
and utilized in the field, virtually       advantageous because the water
vapor created eliminating losses by breakage. Furthermore,    5    can
escape without cracking the housing by the because the bound flexible
ceramic particles in    increased pressure. effect provide a porous
structure, there is excel-    The water-releasing  additive is preferably
lent adhesion with the resinous material con-       aluminum hydrate, a
compound known to be tained therein, such that the resinous material
used for this purpose and offering the advantage and housing provide in
essence an integral unit  to   that a considerable quantity of heat is
necessary wherein the resinous material in effect supports   in order to
effect the release of water as vapor. the housing, and thus the housing
need not have       Because the housing of the invention has elevated
tensile strength.                          extremely low
thermal/conductivity, common Preferably, the ceramic particles are bound by
a  resinous filler materials having relatively high fire-resistant
inorganic binder, the lack of an    15   heat conductivity can be utilized.
This allows organic material thus optimizing the integrity of
satisfactory dissipation of the heat generated by the housing upon exposure
to elevated tempera-      the electrical cable itself through the conductor
tures. Preferably, water glass Is utilized as the fire-  connections within
the cable connection. resistant inorganic binder. The use of water glass
It has been found that by utilizing the cable provides the advantage that
one can provide the    20   housing as per the invention, same can be
fabri- ceramic particles in the form of a water-stirrable  cated with a
temperature resistance in excess of powder, and after stirring, the formed
mass will    [err]. Furthermore, because the housing is. harden at normal
room temperature. Other inor-      completely inorganic, exposure to flame
provides ganic binders having similar properties can, of     no amount of
smoke, gases, or vapors, such that course, be also utilized.
25   no corrosive combustion products are formed, at Special advantages
have been noted when the       least as long as the heat has not progressed
to a ceramic particles are fibrous in nature. The cast   point such that
thermal decomposition of the housing can be thus formed to provide an
asbes-     resinous filler occurs. tos-like structure and be especially of
lightweight.  Especially advantageous is the fact that the The fibrous
structure, as thus noted above, pro-   30   housing, as well as the
combined cable connec- vides for excellent adhesion of the polymeric filler
tion can be made in a simple fashion with reduced resin contained within
the cable connection. An     costs. In this regard, the cable connection
can be example of a ceramic fiber material includes thar   available in the
form of a kit wherein the housing marketed by the Morgan Company under the
and a supply of filler resin, capable of being tradename of "Trition
Kaowool", which can be   35   hardened or cured, are contained. The cable
simply mixed with water into a shapeable mass       connection can be
formed in simple fashion from capable of hardening at ambient temperature.
the components included in the kit at the place of In handling the cast
cable connection, it is      connecting the cables. advantageous if the
housing is manufactured out of several parts which are in essence connected
40   Description of the drawing and held together by the resinous material
con-      In the attached drawing, Figure 1 illustrates a tained within the
housing. Placement can be         schematic prospective view of a cable
connection simply undertaken by applying the individual        as per the
invention. parts around previously connected conductors of       Figure 2
illustrates a schematic enlarged cross- the cable to be connected, and the
space between    45   section of the transition area between the housing
the housing and the conductor connection is filled  and the resinous filler
material. with a curable filler resin.                          More
specifically, Figure 1 illustrates a cast The curable resinous filler
preferably contains   cable connection having a housing fabricated at least
one fire-retardant additive to increase the  from two shell-shaped parts 3
and 5 which are fire resistance thereof, and also will not form toxic   so
placed around a connection area of electrical or corrosive products upon
exposure to flame.       cable 7 and 9. The housing has flange areas 11
Plastic materials having these properties are       and 13 which are placed
on top of each other. In known in the art and have previously been
part 3, pouring hole 15 is provided for the inser- described. By including
a fire-retarding additive,  tion of the filler resin. Both parts 3 and 5
are the resinous filler material itself becomes fire   55   formed
preferably from ceramic fibers utilizing resistant so that upon exposure to
flame the        water glass as a binder, and together form a fire- useable
operating time of the cable connection is  resistant inorganic casting of
low heat conduc- extended. Preferably, the resinous filler composi-
tivity. During the fabrication of the cable connec- tion is halogen-free so
that no corrosive halogen   tion, the filler resin is applied through
pouring combinations will occur upon exposure to flame.   60   hole 15
until the space between the ends of cables It is especially advantageous if
the resinous     7 and 9 and housing 1 is completely filled with filler
contains an additive capable of releasing    curable resin. After the
hardening or curing of the water upon exposure to flame. By this release of
resinous mass, both parts 3 and 5 of the housing 



water and the evaporation thereof, a great deal of  are bonded together and
to the cable elements by heat is absorbed such that the temperature of the
65   cured resin mass 17. 3    5               EP 0173 559 B1
6 Figure 2 illustrates schematically that the        5. Kabelverbindung
nach Anspruch 1, dadurch irregularities and pores at inner surface 19 of
gekennzeichnet, [err] das Gehause mehr als einen housing 1. During the
pouring of the filler resin,  Teil besitzt und dag die Teile miteinander
durch ,same will penetrate into these pores or irregu-    das gehartete
FOllharz verbunden sind. lities. Also illustrated is a particle-shaped
addi-    5  6 Kabelverbindung nach Anspruch 1, dadurch tive 21, which can
be. for example, aluminum       gekennzeichnet, daB das gehartete Fulhlharz
min- hydrate which is evenly distributed therethrough.  destens einen
feuerhemmenden Zusatzstoff ant- hilt. Claims
7. Kabelverbindung nach Anspruch 6, dadurch 10   gekennzeichnet, [err] das
gehartete Fullharz halo- 1. A cast cable connection comprising cables
genfrei ist. with  their conductors  interconnected  and          8.
Kabelverbindung nach Anspruch 6, dadurch surrounding said conductors a
housing contain-     gekennzeichnet, daB der feuerhemmende Zusatz- ing a
cured filler resin therein, characterized in  stoff bei erhohter Temperatur
zum Abspalten von that said housing comprising bound. flexible,   15
Wasser befahigt ist. ceramic particles.
9. Kabelverbindung nach Anspruch 8, dadurch 2. The cable connection of
claim 1 wherein said  gekennzeichnet, [err] der zum Abspalten von Was-
particles are bound together by a fire resistant   ser befahigte
Zusatzstoff Aluminiumhydrat ist. inorganic binder agent. 3. The cable
connection of claim 2 wherein said   20   Revendications binding agent is
water glass. 4. The cable connection of claim 1 wherein said    1.
Connexion coulee pour cables comprenant flexible, ceramic particles are
fibrous.           des cables avec leurs conducteurs relies entre eux 5.
The cable connection of claim 1 wherein said  et, tout autour de ces
conducteurs, un logernent housing is comprised of more than one portion,
25   contenant une resine de charge durcie, caracte- the portions being
bound together by said cured   risee en ce que logement est constitue de
parti- filler resin.                                      cules de
ceramique flexibles liees. 6. The cable connection of claim 1 wherein said
2. Connexion pour cables suivant la revendica- cured filler resin contains
at least one fire-retar-  tion 1, caracterise en ce que les particules sont
dant additive.                               3o   liees ensemble par un
agent liant inorganique 7. The cable connection of claim 6 wherein said
resistant au feu. cured filler resin is halogen-free.                  3.
Connexion pour csbles suivant la revendica- 8. The cable connection of
claim 6 wherein said  tion 2, caracterisee en ce qua l'agent liant eat du
fire retardant additive is capable of releasing    verre soluble. water at
an elevated temperature.             35    .4. Connexion pour cables
suivant la revendica- 9. The cable connection of claim 8 wherein said  tion
1, caracterisee en ce que les particules de additive capable of releasing
water is aluminum    ceramique flexibles sont fibreuses. hydrate.
5. Connexion pour cables suivant la revendica- tion 1, caracterisee en ce
que le logement est Patentanspruche                             40
constitue de plus d'une partie, les parties etant liees ensemble par Ia
resine de charge durcie 1. Gegossene Kabelverbindung mit Kabeln,
susdite. deren Leiter miteinander verbunden sind, mit         6. Connexion
pour cAbles suivant la revendica- einem diese Leiter umgebenden Gehause,
das ein     tion 1, caracterisee en ce que la resin de charge gehartetes
FOllharz enthalt, dadurch gekennzeich-   45   durcie contient au moins un
additif retardateur de net, daB das Gehiuse gebundene flexible Kera-
combustion. mikteilchen enthilt.                                 7.
Connexion pour cables suivant Ia revendica- 2. Kabelverbindung nach
Anspruch 1, dadurch      tion 1, caracterisee en ce que la resine de charge
gekennzeichnet, [err] die genannten Teilchen mit-    durcie est exempte
d'halogene. einander durch ein feuerfestes anorganisches   so    8.
Connexion pour cAbles suivant la revendica- Bindemittel verbunden sind.
tion 6, dans laquelle l'additif retardateur de com- 3. Kabelverbindung nach
Anspruch 2, dadurch      bustion est capable de liberer de I'eau a une
gekennzeichnet, [err] Bindemittel Wasserglas     temperature elevee. ist.
9. Corinexion pour casbles suivant la revendica- 4. Kabelverbindung nach
Anspruch 1, dadurch   55   tion 8, caracterisee en ce que l'additif capable
de gekennzeichnet, [err]die flexiblen Keramikteil-     liberer de l'eau est
de l'hydrate d'aluminium. chen faserartig sind. 60 65 4 
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