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MEZALLIC INNER ENCLOSURE FOR AN ELECTBICAL

CABLE CONNECTION
Background of the Invention

1. Field of the Invention

The invention refers to a metallic inner
enclosure for an electrlcal cable connection according to
the preamble of patent claim 1.

2. Background of the Prior Art

The German patent specification 36 43 249
discloses an inner enclosure for an electrical cable
connection comprising a tubular central section surrounding
the connection area and two tubular end sections which

F.N. 44085 EPO 2A

" extend taperingly from the central section to shield layers

of the cables. All three sections are of metallic
material. One end section is introducible, with its
smaller end ahead, through the other end of the central
section into the central section, a first mechanical plug"
connection being provided at the larger end of the one end
section effective in the direction of introduction. At the
larger end of the other end part and at the other end of
the central section, a second mechanical plug connection is
provided. By this, the complete enclosure is installed by

-an axial interplugging of only three structural parts.

Since with the manufacturing of the parts tolerances cannot
be avoided,  the danger exists that the plug connections are
not tight enough to keep the 1liquid insulation mass
enclosed. Further, the known enclosure requires a so-

. called parking posJ.tJ.on during the insulation work. The
-enclosure parts are to be pushed onto one “of the cables to

be connected before the conductors are interconnected.
Therefore, sufficient space must be available in the
manhole. . .
' From the German patent specification 31 00 221,
a transition sleeve has become known for the connection of
a paper-insulated cable with a plastic-insulated cable
wherein a tubular portion" surrounds the connection area at
a radial distance. Sealing elements of metallic material |
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are shaped as a 1lid or a flange wherein an outer axial
flange engages the outer surface of the tubular portion
while an inner axial flange through which the cable extends
sealingly engages the outer conducting 1ayer. The sealing
elements are attached to the tubular portion either by a
boot clamp or by soldering. Considerable difficulties are
encountered to achieve a satisfactory sealing between the
metallic sealing elements and the tubular portion by means
of a boot clamp. On the other side, the soldering is work-
expensive and necessitates educated workers. Also this
known enclosure requires a parking position which the
tubular portion first has to attain as long as the
interconnection of the conductors is not established.

_ From the German'patent specification 29 02 041,
it has become known to provide a tubular housing with
variable volume for connection sleeves of electrical cables
such that the housing consists of two tubular portions of
different diameter which are coaxially and overlappingly
arrangéd. A piston—like sealing element is placed between
the housing portions. .Such an enclosure also necessitates
educated workers for its installation and requlres a
relatlvely large manhole or dltch._

It is the object of the invention to ptovide a
metallic inner enclosure of an electrical cable connection
which consists of parts which can be installed by non-
educated or semi-educated workers within a short time and
which requires only a small manhole.

This object is attained by the features of the
characteriZLng portion of patent claim 1. ~
Summary of the Invention

| Similar to the case described above (DE-0S 31 00
221), the'invention_provides a tubular portion, however,
this _tubular portion is parted in the 1longitudinal
direction. The parted envelope for:example consists of a
suitable approximately cylindrically formed sheet,'é.g.
zinc or of galvanized steel sheet and can be laterally
placed on the cable connection by simply moving the
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longitudinal edges at a seam away from each' other. A
parking position which is required with cylindrical
enclosures is not necessary. - _

In an enclosure according to the invention the
sealing elements which concurrently serve as spacers'for.
the envelope are made of elastically deformable material.
By means of the longitudihal cover which engages the
longitudinal edges ef the envelope end_biases'the edges
toward each other, the sealing elements are subjected to a
radial pressure so.that a sealing is effected at the ends
of the envelope which seals prevent a leakage of
impregnating liquid or insulating mass.

The cover is also made of metallic material to
provide a complete scfeening in the area of the envelope.
However, with the envelope according to the invention it
is refrained from providing a geometrically closed
screening system wherein as for example with the sleeve of
the German patent specification 31 00 221 the spacer and
Seeling elements are made of metallic material. It has
been recognized with the invention that it is sufficient
for the control of the electrical field if the outer shield
layer of the cable extends into the envelope. If for
ekample a paper-insulated cable is used and the lead sheath
is funnel-like or expanded at its free end as known per se
and introduced into the metallic envelope a certain length
the sealing elements must not be made electrically
conductive. In connection with plastic insulated cable a
conical field controlling sleeve (refractor 'sleeve) of
semi-conductive material can be advantageously used. Such
refractor sleeves are known. In the enclosure according to
the invention, the end of the sleeve having the smaller
diameter is brought into engagement with the primary

-3-

‘insulation, and the end having the larger diameter is

brought into engagement with the screen while the center
portion is brought into engagement with the semi-conductive _

'_ layer. Besides its field contr;olling' properties, such

sleeve which is made of resilient material also contributes
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to a sealing effect.

In a presently preferred embodiment of the
invention, a rail having approximately C-shape in cross
section coacts with the outwardly bent longitudinal edges
of the envelope in order to hold them against each other

under tension. The rail and bent longitudinal edges can

define a kind of dove-tail connection. In case the
envelope is relatively long, it can be advantageous if the
rail consists of a plurality of separate portions, for
exampl'e of two. |

The sealing elements preferably consist of foamed
plastic which is suited to be compressed a certain amount.
The sealing elements can be provided with a radially
outwardly extending portion which extends into the gap
between the longitudinal edges of the envelope to provide
a sealed connection in the area of the gap. The sealing
elements are formed with a radial cut and may include
locking portions adapted to engage each other to hold the
ends in locking engagement. According to an embodiment of
the invention, they may consist of an inner core having one
or a plurality of circjxlar recesses for the receipt of
cables or cable conductors, around which an outer collar is

wrapped. In the 'knqwn enclosure described above, the
short circuit current or earthconnection is established by
the enclosure itself. This can be critical if the

engagement between the outer and the tubular center
sections is only spotwise. In case of high currents, these
areas are strongly heated and can even melt. Also with the
envelope according to the German patent spec:l.ficatlon 31 00
221, the metallic sleeve is connected to the respective
cables through a screen wire connection and a ground braid,

respectively. According to an embodiment of the invention,
the outer conducting layers of the cables to be
interconnected are electrically interc_:onnected by a
separate braid which, additionally, can be ele'ctrically
connected with the parted envelope for example by means of

a sheet screw. The braid can be clamped by means of
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suitable clamping means, e.g. a constant force spring. If
one of the cables to be connected is a plastic insulated
cable including a wire screen, a braid can be formed of the
wire if the plastic insulated cable is sufficiently
shortened.

—5-

In case a three-conductor cable is to be
connected with three individual ceble_s or the 1like, a
spacer element of electrically insulating material can be

' placed between the cables or the conductors, respectively.

In order to achieve a stability against short circuit
current forces, a spacer wrapper can be located between the
cable and the parted envelope, e.g. of relatively stiff
non-woven material. | : h

Description of the Drawing

The 1nvent10n will be subsequently described in
connection with the drawing.

- Figure 1 is a view on a plastic insulated cable
and a three conductor peper insulated cable prepared for a
connection therebetween. .

Figure 2 is a perspective view, partially broken
of a cable connection including an enclosure according to
the invention.

| Figure 3 is a front view of a sealing element for
an enclosure according to the invention. , '

Figure 4 is a front view of  another sealing
element for an enclosure according to the invention. |

Figure 5 is a cross section of Figure 2 aiong
line 5-5. | _
Figure 6 is a lateral view of a modified'envelope of the
invention. | R

' Figure 7 is a partial end view of the envelope
in Figure 6 if looking in the direction of arrow 7.

Figure 8 is a view of larger scale of one end
portion of the envelope of Figure 6. _ _

Figure 9 is a cross section through the end of a
cable connection including an alternate embodiment of the -
sealing element.
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Figure 10 is a perspective view of a sealing
element similar to that of Figure 9. | |
Detailed Description of the Invention

In Figure 1 a plastic insulated cable 10 and a
three conductor paper insulated cable 11 can be seen. In
total three plastic insulated cables are connected with the
paper insulated cable 11 as illustrated in Figure 2. The
cable 10 includes a conductor 12, a plastic insulation 14
on the conductor 12; an outer conducting layer 15 placed on
the insulation 14, a copper wire shield or screen 16 on the
outer conducting layer 15 and a cable sheath 17. With the
removed cable sheath 17, thé cable 10 is shortened a
predetermined length so that the wires of the screen 16
extend beyond the cable end. A braid 18 is formed of the
wires 16. The outer conducting layer 15 is removed a
predetermined length so that the insulation 14 is exposed.
The insulation 14 is removed a certain length corresponding
substantially to one half of the standard crlmp connector
length. '

-6-

As can be seen in Figure 1, the rearwardly bent
wires 16 of the screen are fixed to the cable sheath 17 by

‘means of a constant force spring 19. A refractor sleeve 20

of semiconducting field controlling material is pushed onto
the cable from the free end thereof. ~ The sleeve is
conically formed, and its larger diameter .end engages the
cable sheath or the screen 16 thereon. The center portion
of sleeve 20 engages the outer conducting layer'ls while
the smaller diameter portion engages the insulation 14. A

protection tape is placed on the conductor end which is

removed prior to the connecting of the conductors 12, 30.
| The paper insulated cable 11 includes three
conductors 30, each wrapped with a paper insulation 31, a
protection tape 30a being applied to the free end of the
conductors 30. A so-called belt insulation 32 is wrapped_-
around the conductors, a lead sheath 33 is around the belt '
insulation, and an armor 34 being wrapped around the lead
sheath 33. The dable.oversheath 35 is made for example of
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jute. The structure of cables 10 and 11 is conventional.
_ As can be seen, the jute oversheath 35 and the
armor 34 are removed such that the armor 34 slightly
extends beyond oversheath 35. The removed lead sheath 33
extends beyond armor 34. The lead sheath is funnel-like

‘expanded at its free end as shown at 36. The removed belt

insulation 32 extending beyond the lead sheath 33 is fixed
by a cord 37. The paper insulation 31 is removed about one

| half of the standard crimp connector length as can be seen

in Flgure 1.
Figure 2 shows .the connection of three plastic

insulated cables 1l0a, 10b, 1l0c haVng a structure like

cable 10 of Figure 1 with an oil paper insulated cable 11.
The connection of the conductors is not shown since it is
of conventional kind. . Shrink sleeves 40a, 40b, 40c are
placed on the electrical connection of the'conductors in a
manne: as know per'se. A7perforated spacer tube 41 of
suitable plastic material is positioned between the
conductors or the shrink sleeves 40a, 40b, 40c,
respectively, in order to establish a desired distance
between the cables.

An envelope 42, preferable zine or,
alternatively, of galvanized steel sheet is wrapped around
the illustrated cable connection. The envelope 42 is
divided in longitudinal direction while the longitudinal
edges 42a are bend outwardly. Two rail portions 43, 44 are

‘U=~ or C-shaped in éross section and have legs inclined

inwardly;. The legs grip behind the bend longitudinal edges
42a of envelope 42 and define a kind of dove-tail
connection.

Sealing elements 45, 46 are placed on the cables_
10a, 10b, 10c and the lead sheath 33 of cable 11,
respectively,'at the ends of envelope 42. The structure
of the sealing elements 45, 46 can be seen in Figures 3 and
4. The sealing elements 45, 46 consist of resilient closed
cellular foamed plastic material. The sealing element 46
is annular and includes a radial extension 47 dove-tailed
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shaped in cross section which is adapted to the cross-
sectional contour of the gap defined between the outwardly
bend edges 42a of envelope 42. The sealing element 46 has
a central circular opening 48. The sealing element is also
cut or split along an arcuate line 49, By this, the
sealing element 46 can be opened and laid around the lead
sheath 33 like a collar. The sealing element 46 is placed
such that the funnel-like expansion 36 is within opening
48. '

The sealing element 45 consists of a star-like
core 50 having circular recesses, 51, 52, 53 to receive the
plastic insulated cables in the area of the refractor
sleeves 20. An annular collar 54 is wrapped around core

50 which has a radial extension 55 similar to extension 47.

The collar 54 is cut along an arcuate line 56 so that it
can be easily wrapped around core 50. It consists of the
same material as sealing element 46. :

- The dimensions of the sealing elements 45, 46 are
such that upon a sliding of the rail porfions 43, 44 on the
longitudinal edges 42a of envelbpe 42 the sealing elements
are slightly radially compressed to establish a
satisfactory sealing. The sealing elements 45, 46 also
serve as spacers to keep the envelope 42 at a uniform
distanee from the cables and the connection aree,
respectively.

Spacer material in the form of a non-woven
material 58 preferably of polypropylene is wrapped around
the connection area which serves for the support of
envelope 42. . _

- The braids 18a, 18b, and 18c made of the screen
of the plastic insulated cables 10a, 10b, and 10c are led-
outside of the envelope 42 and can be electrically
connected with the envelope 42 by means of a sheet screw
59. The ends of the braids 18a, 18b,'18c are brqught into
electrical engagement with the lead sheath 33 by'means of
a constant force spring 60 so that a short circuit

connection is established between the cables 10, 10b, 10c
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The rail portion 44 receives an adapter 61 of

-9—

'on the one side and the cable 11 on the othér'side.

plastic material within an opening, and opening of the

adapter can be closed by a cap 42. The adapter 51 serves
for receiving a pouring spout of a bag for a casting mass
indicated at 64. The casting mass is poured into and

completely fills out the cavity formed. For this purpose,
“the rail portions 43, 44 can have a certain'distance from

each other in order to vent the air and to observe the
liquid level in .the cavity. After the filling of the
cavity, the rail portions 43, 44 are pushed against one
another. The opening of the adapter 41 is closed by cap
62, | The insulation mass first is 1liduid, however,
solidifies after some time. For this, a suitable casting
resin can be used. . Thereafter, an outer protective sleeve
is laid around the envelope which, however, is not to be
described. __' _

In the embodiment described, a plastic insulated
cable is connected with an oil paper insulated cable. It
is understood that also two oil paper insulated cables or

two plastic insulated cables can be interconnected transit

sleeve).
As can be seen further, an electrical screening

is only given in radial direction through envelope 42 while

no metallic material is provided in the .axial direction.
By the introduction of the outer conducting layers of the
cables into'envélope 42 and the use of field controlling
refractor sleeves 20a, 20b, and 20c and by the special
shape of the 1lead sheath 33 a metallic end closure of
envelope 22 is not necessary. ' |

The enclosure according to the invention can be
usedi for arbitrary cable connections, particularly,
however, for electrical cables in the medium voltage range.
The installation of an enclosure according to the invention
requires less work load and can be cafried out by semi-
educated workers. The individual parts used are of less
expensive material. Particularly, the installation work
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requires a relatively small manhole or ditch since a so-
called parking position to be attained first by the
enclosure before the electrical connection is established
can be onmitted. '

The envelope shown in Figure 6 deviates from
envelope 42 of Figure 2 insofar as barbs 170, 171 extend
beyond the end of the longitudinal edges 142a, the barbs
170, 171 being formed by axial, circumferentially spaced
extensions 172 rounded at the free ends thereof. As can
be seen in Figure 7,'the extensions 172 are bent radially
inwardly after the installation of envelope 142 whereby the

~associated sealing elements 45 or 46, respectively, are

axially outwardly limited. The extensions 172 overlap each
other at the free ends thereof.

Adjacent the outwardly bend longitudinal edges
142a extensions 172a, 172b are provided which are broader
than the extensions 172. Through a circumferential cut,

‘the area of the extensions 172a, 172b facing the gap

between the longitudinal edges 142a is free. The width of
the extensions 172a, 172b is such that they ‘also overlap

. each other after being bend radially inwardly.

The barbs 170, 171 above all are provided to
establish earth potential if the cable connection is
touched at one end. | .

As can be seen in Flgures 5 and 7, the
longitudinal edges 142a are bent radially outwardly such
that the gap formed therebetween enlarges radially
outwardly. A radius 42b or 142b, respectiyely, is formed
at the bending area. = | :

Figures 9 and 10 illustrate alternative
embodiments 45', 46' of the sealing elements 45, 46 of
Figures 3 and 4, respectively. Referring to Figure 9, the
sealing element 46' is 'approximately cylindrical and
consists of a resilient, foamed, closed-cell cellular
plastic material. The sealing element 46°' has a radial
extension 47' forming a dove tail in cross section, the

cross-sectional contour thereof corresponding to the gap '
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between the outwardly bent edges 42a' of sleeve 42', The
sealing element 46' has a central circular opening 48",

It includes further a radial cut along a line 49'. The cut
49' includes a first portion 202 extending from opening 48

toward extension 47' along a curve, the curve leading from
the central opening 48' toward the outer periphery as a
spiral. A second relatively short portion 2031having an
opposite curvature than portion 202 extending approximately
radially backwards toward opening 48' whereby a relativeiy
small acute angle is formed between portions 202 and 203.
A third portion 204 joins to the second or medium portion
203 which extends along a second circular curve or spiral
up to the outer periphery and as illustrated to one side of
the ektension element 47°'. The portions 203 and 204
include a small acute angle. Due te the described course
of the cut line 49', the adjacent ends of the portions 202,

203, 204 form a projection and a recess on both opposing

end faces of the sealing element, each having a small acute
angle, the projections and the recesses being adapted to
positively interengage, whereby a locking is achieved
automatically retaining the ends of the cut sealing element
46' together unless it is unfolded by a manual operation.
This is for example the case if the collar-like sealing

- element 46 is to be placed around the sheath 33 of a cable

11 as shown in Figure 9.

For an unfolding and relocking of the ends of the
sealing element 46', the radial extension 47' can be
manually gripped in order to bring the ends out of
engagement. After the locking of both sealing elements for
a sleeve 42 has taken place, the sleeve can be wrapped
around the sealing elements. The sizes of the sealing

 e1ements are such that they are somewhat radially

compressed as rail 44 is slid along the longitudinal edges
42a of sleeve 42 in order to achieve a satisfactory sealing

‘effect. Furthermore, the sealing element 46 serves as a

spacer by which sleeve 42 can be held at a uniform radial
distance -from the cables or .their connection area,
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The reference number 59 designates the
aforementioned screw by which a strand 18c forming a cable
screen is electz_'ically connected to sleeve 42.

In Figure 10, a sealing element 45' can be seen
which resembles that of Figure 4, with the ends of the
element generally corresponding to the ends of element 46",
It is to be seen that the portions 202' and 203' of the
parting line 49'! extend farther into the radial '_extension
47'' than in the. embodiment of Figure 9. The ring-
cylindrical sealing element 45' surrounds a star-like
sealing core 50 having circular recesses 51, 52, 53 for the
receipt of plastic cables 10a, 10d and 10c which, for
example, could be connected with the cores of the oil paper -
cable 11 of Figure 1. The total connection being
surrounded by the sleeve 42 as illustrated in Figure 9,
including end sealing element 45' and the sealing core 50
as well as sealing extension 47'' in the area of the gap,
to seal the plastic cable while the oil paper cable
connected thereto is being sealed against the sleeve by
sealing element 46'.

Having described the present invention with
reference to a preferred embodiment' including alternative
portions thereof, it is to be apprec:.ated that other
changes may be made w:.thout departing from the :mvention as
claimed in the appended claims.
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CLAIMS:

1. Metallic inner enclosure of an
electrical cable connection, comprising a metallic
tubular portion, surrounding the corinection area and
having a larger diameter than the cables, annular
sealing elements located between the ends of said
tubular portion and the associated cables, said
sealing elements holding said tubular portion at a
uniform radial distance from said connection area and
defining a sealed cavity with said tubular portion for
receiving liquid insulation mass, the outer‘conducting
layer of said cables extending through said associated
sealing element into said tubular portion and being
electrically connected to said tubular portion through
an electrically conducting = connection means,
characterized in that the tubular portion is defined
by an envelope (42) parted in longitudinal direction
and defining a pair of spaced longitudinal edges
(42a), metallic cover means cooperate. with said
longitudinal edges (42a) to cover and seal the space
formed by said longitudinal edges (42a) and to bias
said longitudinal edges (42a) toward each other and in
that said seaiing elements (45, 46) are made of non-
metallic resilient sealing mate:ial.

2.-  The enclosure according to claim 1,
wherein the longitudinal edges (42a) of envelope (42)
are bent outwardly{ and a rail (43, 44) approximately
C-shaped or U-shaped in cross section is slided over
both bent longitudinal edges 42a, the legs of the rail
(43, 44) engaging behind the longitudinal edges (42a).

3. The enclosure according to claim 2,
wherein the rail (43, 44) and the outwardly bent
longitudinal edges (42a) form a kind of dove-tail
connection. ' '

4. The enclosure according to claim 2 orh3,-
wherein the rail is divided into a plurality of

separate portions, preferably two.
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5. The enclosure according to one of the
claims 1 to 4, wherein the sealing elements (45, 46)
'consist of closed cellular foamed plastic material.
6. The enclosure according to claim 2 or 3,
5 wherein the sealing elements (45, 46) have a radial
| portion (47, 55) extending into the gap between the
outwardly bent longitudinal edges (42a). _

7. ' The 't-.j-.nclosur,e aécording to claim 6,
wherein the radial portion (47, 55) is adapted to the

;b cross-sectional configuration in the gap between the
longitudinal edges (42a).

8. The enclosure according to one of the
claims 1 to 7, wherein the annular sealing 'elements
(45, 46) are splltted and collap51ble.

15 9. The enclosure according to claJ.m 8,
wherein the sealing elements (45) are comprised of an
inner core (50) having one or a plurality of circular
recesses (51, 52, 53) to receive cables, and .of an
annular splitted collar (54) adapted to be wrapped

20 around the core. _

10. The enclosure according to one of the
claims 1 to 9, wherein in case of plastic insulated
cables (10, 10a,' 10c) a field controlling conical
sleeve (20, 20a, 20b, 20c) of semi-conductive

25 resilient material is pushed onto the exposed portion

" of the outer conducting 1éyer (14, 14a, 14b, 1l4c), the
end having the greater diametef,engaging the screen
(16, 16a, 16b, l6c) and the end haVing the smaller
diameter engaging the plastic 1nsu1ation (14, 14a,

30 14b, l4c). |

' 11. The éncldsure according to one of the

claims 1 to 10, wherein the outer conducting layers
(15, 15a, 15b dr'33, respectively) of the cables (10,
10a, 10b, 10c_or 11, respectively), a electrically

35 ~ interconnected by a braid (18, 18a, 18b, 18c) which is

' brought into engagément'with the associated conducting
layer by suitable clamping means (19, 19a, 19b, 19¢c or
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60, respectively). .
12. The enclosure according to claim 11,
wherein the braid (18, 18a, 18b, 18c) is made of the
screen of the plastic insulated cable (10, 10a, 10b,
5 10c) which is shortened about the necessary length.

_ 13. The enclosure according to one of the
claims 1 to 12, wherein in case of a paper insulated
cable (11) the lead sheath (33) is expanded at the
free end thereof.

10 _ 14. The enclosure accbrding to one of the
claims 1 to 13, wherein the envelope (42) includes at
least one bore for the receipt of a sheet screw (59).
. 15. The enclosure according to one of the
_ claims 1 to 14, wherein the cover means (44) include
15 a closable pouring -opening (61) for a liquid
insulation mass. . '
16. The enclosure according to one of the_
claims 1 to 15, wherein in case of a connection
- between a three conductor cable with three individual
20 cables a spacer element (41) of electrically
insulating material is placed between the individual
cables or the conductors, respectively. _
17. The enclosure according to one of the
claims 1 to 16, wherein a spacer wrapper (58),
25 'preferably of relatively stiff non-woven material or
a grid or net like web of resilient plastic materlal,
is placed within the envelope (42).
18. The enclosure according to one of the
claims 1 to 17, wherein barbs (170, 171) are provided
30 at the ends of the envelope (142) formed by a
plurality of circumferentially spaced extensions (172,
172a, 172b) which are bent tadially inwardly after the
placement of the envelope on the connection area, the
extensions axially limiting the associated sealmg
35 element (45, 46). _ .
19. The enclosure accordihg to claim 18,
wherein the extensions (172a, 172b)'of the barb (170,
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171) adjacent the outwardly bent longitudinal edges
(142a) of envelope (142) have a larger width than the
remaining extensions' (172) such that they are also
overlapping after 'be.inlg bent radially inwardly.



