
THREE-PHASE POWER CABLE PLUG-TYPE CONNECTOR         FIELD OF THE INVENTION
The present invention relates to a plug-type connector for connecting the
ends      of two or more three-phase power cables during power cable
laying.  5 BACKGROUD OF THE INVENTION             Chinese Utility Model No.
95237732.0 discloses a power cable plug-type      connector. The known
connector has a head body having at two sockets. Each socket      has an
insertion hole. The head body has on its outside insulator, and has on its
inside      an intermediate conducting member. The conducting member is
provided at its end 10  toward each insertion hole with a locking assembly
for axially locking the conducting      plug rod. The locking assembly is
connected at its outer end to a conducting gripper,      and the conducting
gripper is connected to the intermediate conducting member,      thereby
forming a single phase conducting path. The inner holes of the locking
assembly and the conducting gripper are centred with the insertion hole.
The cable 15  connector further comprises plug-in bodies the number of
which is identical with that      of the sockets. Each plug-in body has on
its outside insulator, at its front end a      conducting plug rod, at its
rear end an opening for inserting a single-phase cable, and      in the
middle an assembly for axially locking the conducting wire of the cable.
The      axial locking assembly locks the end of the cable by tipping the
end. The axial locking 20   assembly is connected at its rear end to a
conducting seat, and the conducting seat is       connected to the rear end
of the conducting plug rod, so that the conducting wire of 



the cable, the axial locking assembly, the conducting seat, and the
conducting plug rod       form a current conducting path. When the plug-in
bodies are inserted into the       respective sockets of the head body, the
front ends of the plug rods of the plug-in 25   bodies are automatically
locked by the axial locking assemblies in the sockets of the       head
body, and the reliable connection and contact are realized, thereby
interconnecting all the conducting wires of single-phase cables in the
sockets.               The power cable connector known from Chinese Utility
Model No.               95237732.0 has the following advantages: (1) Power
cable ends are connected by      means of direct plug connection so that in
site operation the work efficiency can be      increased and the labour
intensity can be decreased; (2) The prefabricated cable      connectors are
used for the direct plug connection of power cables so that the 5
technological parameters are stable and reliable; (3) The tensile strength
is high, the      connection is reliable, and the operating condition and
performance are good.      However, The known power cable connector still
has the following drawbacks: (1)      One connector can be only used to
connect one phase of a three-phase power cable.      To connect all the
three phases by means of the plug connection, it is necessary to use 10
three connector, and at the same time, it is necessary to perform a
connection in which      the positions of phase conductors are in a
coordinated transposition because in the      case of the separate
connectors the electrodynamic forces appearing when the currents
conduct inside the connectors must be taken into consideration. As a
result, the profile      of a cable connection takes up much room. (2) To
complete all the plug connections of 15   one end of a three-phase power
cable, it is necessary to perform three plug operations       respectively,
and before such plug operations, it is necessary to remove external 



insulating layers up to 1.5 m of the cable ends so that the labour
intensity in site       operation is still higher to hinder the work
efficiency from increasing further. (3) The       locking assembly in the
plug-in body for a conductor wire of a cable is an axial locking 20
assembly. In site work, it is necessary to tip the ends of the conductor
wires one by       one. This operation is a little troublesome and the site
work is inconvienent so that       work progress is affected. (4) Some
materials are more consumed since it is necessary       to use three
connectors to complete all the plug connections of three conductor wires
of one end of a three-phase power cable.  25 SUMMARY OF THE INVENTION
An object of the invention is to provide a three-phase power cable
connector so       that the interconnection of three-phase power cables can
be realized by only one       connector.              To fulfil the object
of the invention, according to the present invention, there is 30
provided a three-phase power cable plug-type connector, comprising a head
body                                                     2
having at least two sockets, and plug-in bodies the number of which is
identical with      that of said sockets, wherein: (1) said head body has
on the inside thereof three 



intermediate conducting members which are isolated from each other by means
of an      insulating structure and used for electrically interconnecting
conducting wires of  5   three-phase power cables, each socket of said head
body is provided therein with three      insertion holes which are isolated
from each other by means of the insulating structure      and assigned to
the three intermediate conducting members, respectively, and each
insertion hole has at its inner end a connecting seat connected to the
corresponding      conducting member and with an axial locking assembly;
(2) said plug-in body has three 10   conducting plug rods and three
electric-coupling devices which are isolated from each       other by means
of another insulating structure, and further has a branch support sleeve
comprising a dividing body of insulating material, said dividing body
having three       dividing holes for dividing and receiving three
conducting wires of a three-phase       power cable, said electric-coupling
devices are connected with three conducting plug 15  rods and the three
conducting wires, respectively, thereby electrically connecting each
plug rod to its corresponding wire, and said three plug rods is used to be
inserted into       the three insertion holes of each socket and locked
therein by the axial locking       assemblies in the head body; and (3)
shielding layers for corresponding conducting       paths of the three
phases are arranged in the insulating structures of the head body and 20
the plug-in bodies.              The three-phase power cable connector
according to the invention has       advantageous results. The plug
connection of an end of a three-phase power cable can       be performed by
only one connector. The connected cable has a small profile of the
connection. Moreover, to finish connecting one end of a three-phase power
cable, only 25   one operation is needed thereby increasing the work
efficiency.          BRIEF DESCRIPTION OF THE DRAWINGS              The
present invention will be better understood from the following detailed
description of some preferred embodiments when taken together with the 30
accompanying drawings, in which:  



3                     FIG. 1 is a plan view of a three-phase power cable
plug-type connector of the      present invention with a "-" shaped
configuration;            FIG. 2 is an exploded plan view of the connector
shown in FIG. 1 in which      plug-in bodies are detached from a head body;
5         FIG. 3 is an exploded plan view of a three-phase power cable
plug-type      connector of the present invention with a T-shaped
configuration;            FIG. 4 is a view, partly in section, of the head
body with a "-" shaped      configuration;            FIG. 5 is a
cross-sectional view taken along line A--A of FIG. 4; 10        FIG. 6 is a
view in the direction of an arrow B in FIG. 4;             FIG. 7 is a
sectional view of a plug-in body of the present invention;             FIG.
8 is a sectional view of a locking assembly in the plug-in body;
FIG. 9 is a view of the plug-in body in the direction of an arrow C in FIG.
7;             FIG. 10 is a partial sectional view of a T-shaped head body;
15        FIG. 11 is a cross sectional view of an axial locking assembly in
the head body;       and             FIG. 12 is a sectional view taken
along line D--D of FIG. 11.         DETAILED DESCRIPTION OF THE INVENTION 



20        First of all, it should be noted that like reference numerals
refer to like elements       in the drawings.              Referring first
to FIGS. 1 and 2, there is shown a plug type connector for three-
phrase power cables which has a head body 1 with a "-"  shaped
configuration and       two same plug-in bodies 50 on both sides. A
connector as shown in FIG. 3 has a head 25   body 1' with a T-shaped
configuration and three same plug-in bodes 50. The "-"       shaped head
body 1 as shown in FIG. 2 has two sockets, and the T-shaped head body
1' in FIG 3 has an additional socket 2'. It should be noted that FIGS. 2
and 3 show       only the structure for connecting the two of the three
phases for clarity of illustration.               Referring to FIGS. 4-6, a
head body 1 comprises three intermediate conducting 30   members 3 which
are isolated from each other by means of three insulating sleeves 4
4               and an insulating body 20. As shown in FIG. 5, the three
intermediate conducting      members 3 are circumferentially even-spaced.
The structure of the "-" shaped head      body 1 is bilaterally
symmetrical. Each intermediate conducting member 3 has at each      of its
ends a connecting seat 6. The connecting seat 6 and the conducting member 3
5   may be either manufactured into one single piece, as shown in FIG. 4,
or assembled      together after being individually produced. The
connecting seat 6 has a stepped hole 7. 



The big and small holes of the stepped hole 7 are respectively provided
with an internal      thread section. The small hole is in a threaded
connection with an inner conducting      gripper 5, and the big hole is in
a threaded connection with an outer conducting 10   gripper 9. An expansion
sleeve 8 is disposed between the inner conducting gripper 5      and the
outer conducting gripper 9 and used for axially positioning a conducting
plug      rod 75 (see FIG. 7) of the plug-in body 50.              FIGS. 11
and 12 show specially an axial locking assembly 21 formed from the
inner conducting gripper 5, the expansion sleeve 8 and the outer conducting
gripper 9 15  and used for axially locking the conducting plug rod 75.
After the inner and outer       conducting grippers 5, 9 have been in a
threaded connection with the connecting seat 6,       the expansion sleeve
9 disposed therebetween is then axially positioned. The expansion
sleeve 8 has some, such as three, curved elements 22 of which all form a
tubular       member. The outer surface of the tubular member is formed
with grooves in which 20  ring springs 24 are disposed such that the curved
elements 22 are assembled all       together to form the tubular member. A
locking projection 23 and a tapered hole 25       are located inside the
tubular member. While a conducting plug rod 75 being inserted       into an
expansion sleeve 8, the expansion sleeve 8 resists the spring forces of the
ring       springs 24 under the action of the plug rod 75 to expand so that
a snap portion 76 25   adjacent to a front end of the plug rod 75 (see FIG.
7) passes through the tapered hole       25 and is put in place. After the
plug rod 75 is inserted in place, the spring forces of the       ring
springs 24 make the expansion sleeve 8 contract so that the expansion
sleeve is       restored into a contracted state. In such contracted state,
the locking projection 23       functions so that the plug rod 75 can not
be pulled out, and an end face of the inner 30   conducting gripper 5
functions so that the plug rod 75 can not be further inserted,
thereby axially positioning the plug rod 75. The inner conducting gripper 5
has a jaw        



portion 26, and the outer conducting gripper 9 has two jaw portions 27, 28.
The jaw      portions 26, 27, 28 each have some axial slots, thereby
forming some gripping jaws 29,      30, 3 1 with a certain extent of
elasticity. The jaw portions 26, 27, 28 may be provided      with spring
members 31, 32, 33 on the outer circumferential surfaces thereof,  5
respectively, thereby exerting prestressing forces on the gripping jaws 29,
30, 31.      After the plug rod 75 is held in place, the gripping jaws 29,
30, 31 grip it tightly so that      a sufficient contact area for current
transfer can be reliably obtained.              As shown in FIGS. 4 and 5,
the insulation of the head body is realized by means      of a laminated
structure. That is, insulating sleeves 4 are provided around the 10
conducting members 3 and members connected to the conducting members 3,
respectively, and an insulating body 20 is provided around all the three
insulating       sleeves 4. The insulating sleeves 4 and the insulating
body 20 can be made of insulating       rubber or plastic material. In each
insulating sleeve 4, a bushing 11 made of metal such       as aluminium is
provided to serve to support the insulating sleeve, thereby facilitating 15
insertion of the conducting plug rod 75. Each bushing 11 has an insertion
hole 13 for       inserting the plug rod 75. The insertion hole 13 has at a
position adjacent to one end       thereof a recess which receives an
O-ring 14 made, for example, of insulating rubber.       The O-ring 14 is
used for sealing after the plug rod being inserted.              According
to the present invention, each phase is further provided with an inner 20
semiconductor shielding layer 12 and an outer semiconductor shielding layer
10; see       FIGS. 4 and 5. The inner semiconductor shielding layer 12 is
a transition layer between       conducting bodies and the insulating
sleeve 4, and serves the function of equalizing.       The outer shielding
layer 10 is used to shield induced charge of each phase, and
functions as a Faraday cage. On each side of the head body 1, there are
three plug 25   connection attachments 16 for being connected with
shielding connecting rods 64 (see       FIGS. 7 and 9) after the plug-in
body 50 has been inserted into the head body 1.              The head body
1 as shown in FIG. 4 is constructed to have two sockets 2 for       being
connected with the plug-in bodies 50. 



The structure of the plug-in bodies 50 is described hereinbelow with
reference 30  to the FIGS. 7-9. Each plug-in body 50 has at one end thereof
a branch support sleeve
6                       51. As shown in FIG. 7, the branch support sleeve
51 comprises: an outer insulating              layer 53 made, for example,
of insulating rubber; a support sleeve 56 made of metal              such
as aluminium, the support sleeve 56 having an opening 54 for inserting a
three-              phase power cable; a dividing body 57 which may be made
of plastic material and has          5  three dividing holes 52 for
dividing the three-phase wires while the three-phase power
cable being inserted, each of the dividing holes having a bellmouth
entrance so as to              facilitate insertion of a respective cable
core of the cable, a ground lug 60 being              electrically
connected with the support sleeve 56; and, a split clamp 55 located at an
end of the sleeve 51, the split clamp 55 being connected with the outer
insulating layer         10  53 and the support sleeve 56 and used for
clamping the armoured layer of the cable and electrically connecting the
armoured layer and the ground lug 60. Corresponding              to the
three dividing holes 52, the plug-in body 50 further comprises three
conducting              plug rods 71 which are circumferentially
even-spaced and may be inserted into the              three insertion holes
13 of the head body. As described above, the plug rod 75 has         15
adjacent to the front end thereof a snap portion 76 used for cooperating
with the axial               locking assembly 21 of the head body 1 and
locking the plug rod 75 to the head body 1. 



Corresponding to the three plug rod 75, the plug-in body 50 further has
three electric-               coupling devices 80 for connecting the three
plug rods 75 to the three conducting               wires of the three-phase
power cable, respectively. The electric-coupling devices 80         20
are best shown in FIG. 8. Each electric-coupling device 80 as shown therein
comprises:               a front conducting sleeve seat 83 being in a
threaded connection with the plug rod 75               and having a
taper-bore portion 82; a clamping device 81 being in a threaded
connection with the front conducting sleeve seat 83 and having a plurality
of clamping               jaws 84 with a certain extent of elasticity and a
taper-bore portion 90, the clamping         25  jaws 84 coming into contact
with the taper-bore portion 82 to become radically inward
bent as the length of the threaded engagement of the clamping device 81 in
the front               conducting sleeve seat 83 increases, thereby
tightly clamping a conducting wire of the               cable; a clamping
member 89 also having a plurality of clamping jaws 86 with a certain
extent of elasticity; a rear conducting sleeve seat 88 being in a thread
connection with         30  the clamping device 81 and the clamping member
89, the clamping jaws 86 coming               into contact with the
taper-bore portion 90 to become radically inward bent as the
length of the threaded engagement of the clamping device 81 in the rear
conducting      sleeve seat 88 increases, thereby tightly clamping the
conducting wire of the cable; and,      two locking sleeves 85 and 87 made
of metal.              As in the case of the head body 1, the insulation of
the plug-in body 50 is also  5   realized by means of a laminated
structure. The plug-in body 50 has three inner      insulating sleeves 71
located on the inside thereof and three insulating sleeves 68 for
locking and positioning the electric-coupling devices 80 in the inner
insulating sleeves      71. The insulating sleeves 68 and 71 may be made of
insulating rubber. The plug-in 



body 50 further has an outer insulating body 65 which may be made of
insulating 10  rubber.              As shown in FIG. 7, an outer shielding
layer made, for example, of       semiconductor rubber is provided between
each inner insulating sleeve 71 and the       outer insulating body 65. An
inner shielding layer 69 is arranged between the locking       sleeve 85
and the inner insulating sleeve 71. At one end of the inner shielding layer
69, 15  there is mounted a semiconductor rubber gasket 70 for connecting
the inner shielding       layer 69 of the plug-in body 50 with the inner
shielding layer 12 of the head body 1       (see FIGS. 4 and 5) after the
plug-in body 50 has been inserted into the head body 1.       The plug-in
body 50 as shown in FIG. 7 further comprises means for interconnecting
the outer shielding layers. The interconnecting means comprises: three
shielding 20   connecting rods 64 being coupled with the plug connection
attachments 16 of the head       body 1 after the plug-in body 50 has been
inserted into the head body 1; three       connecting nuts 63 and three
connecting pins 62, each connecting nut 63 having at       each end thereof
a threaded hole, one threaded hole being in a threaded connection
with the connecting rod 64 and the other threaded hole with connection pin
62; a 25   shielding connecting plate 59 being electrically connected with
the three connecting       pins 62; and three branch shielding locking jaws
66 each being connected on one hand       with the shielding connecting
plate 59 and on the other hand with a shielding layer of a       respective
phase of the cable. Adjacent to the shielding connecting plate 59, there is
an       insulating plate 67 for receiving and positioning the connecting
nuts 63, the connecting 30   pins 62 and the locking jaws 66. After the
plug-in body 50 has been inserted into the       head body 1, the outer
shielding layer 10 of the head body 1, the outer shielding layer
8      



72 of the plug-in body 50 and a shielding layer for each phase of the cable
can be      interconnected by the means for interconnecting the outer
shielding layers in      accordance with the present invention.
The outer shielding layer 10 of the head body 1 is connected with a
connecting 5   attachment 18. The ground lug 60 of the plug-in body 50 is
connected with the      armoured layer of the cable by means of the support
sleeve 56, as described above. A      conducting wire outside is used to
connect the connecting attachment 18 and the      ground 60, thereby
effecting connection among the outer shielding layer 10 of the head
body 1, the outer shielding layer 72 of the plug-in body 50 and the
armoured layer of 10  the cable.             FIG. 10 shows a T-shaped head
body 1' in accordance with the present       invention. The T-shaped head
body has an additional vertical socket 2' on the basis of       the head
body 1 as shown in FIG. 4. The vertical socket 2' differs from the sockets
2 in       that the connecting seat 6' of the socket 2' and a corresponding
conducting member 3' 15  are not manufactured into one single piece but in
a threaded connection.              On the basis of the present invention
as described above, persons skilled in the       art may easily obtain a
three-phase power cable plug type connector having four or       more
sockets.         



9                                                       CLAIMS        What
is claimed is:      1. A three-phase power cable plug-type connector,
comprising a head body having 5        at least two sockets, and plug-in
bodies the number of which is identical with that           of said
sockets, characterised in that: 



(1) said head body has on the inside thereof three intermediate conducting
members which are isolated from each other by means of an insulating
structure           and used for electrically interconnecting conducting
wires of three-phase power 10        cables, each socket of said head body
is provided therein with three insertion           holes which are isolated
from each other by means of the insulating structure and           assigned
to the three intermediate conducting members, respectively, and each
insertion hole has at its inner end a connecting seat connected to the
corresponding conducting member and with an axial locking assembly; 15
(2) said plug-in body has three conducting plug rods and three
electric-coupling           devices which are isolated from each other by
means of another insulating           structure, and further has a branch
support sleeve comprising a dividing body of           insulating material,
said dividing body having three dividing holes for dividing and
receiving three conducting wires of a three-phase power cable, said
electric- 20       coupling devices are connected with three conducting
plug rods and the three            conducting wires, respectively, thereby
electrically connecting each plug rod to            its corresponding wire,
and said three plug rods is used to be inserted into the            three
insertion holes of each socket and locked therein by the axial locking
assemblies in the head body; and 25       (3) shielding layers for
corresponding conducting paths of the three phases are            arranged
in the insulating structures of the head body and the plug-in bodies.
2.  A  three-phase power cable plug-type connector according to claim  1,
characterized in that said axial locking assembly comprises an inner
conducting            gripper, an outer conducting gripper and an expansion
sleeve located between the 30        inner conducting gripper and the outer
conducting gripper, said inner and outer            conducting grippers
being in a threaded connection with said connecting seat, and        



said expansion sleeve capable of radically expanding under an external
force so as           to allow insertion of the conducting plug rod
therethrough and adaptable for           axially locking the inserted plug
rod.      3   A  three-phase power cable plug-type connector according to
claim  2,  5        characterized in that said expansion sleeve has at
least two curved elements of           which all form a tubular member, the
tubular member has on the outer surface           thereof grooves receiving
ring springs which tend to bias the tubular member to           contract,
and the tubular member has on the inside surface thereof a locking
projection for locking the inserted plug rod. 10   4.  A  three-phase power
cable plug-type connector according to claim  1,           characterized in
that said electric-coupling device comprises: a front conducting
sleeve seat being in a threaded connection with the plug rod and having a
taper-           bore portion; a clamping device being in a threaded
connection with the front           conducting sleeve seat and having a
plurality of clamping jaws with a certain 15        extent of elasticity
and a taper-bore portion, the clamping jaws coming into           contact
with the taper-bore portion to become radically inward bent as the length
of the threaded engagement of the clamping device in the front conducting
sleeve           seat increases, thereby tightly clamping a conducting wire
of the cable; a clamping           member also having a plurality of
clamping jaws with a certain extent of elasticity; 20       a rear
conducting sleeve seat being in a thread connection with the clamping
device and the clamping member, the clamping jaws of the clamping member
coming into contact with the taper-bore portion to become radically inward
bent            as the length of the threaded engagement of the clamping
device in the rear            conducting sleeve seat increases, thereby
tightly clamping the conducting wire of 25       the cable; and, two
locking sleeves.       5.  A  three-phase power cable plug-type connector
according to claim  3,            characterized in that said plug rod has
adjacent to its front end a snap portion            used for engaging said
locking projection.       6.  A  three-phase power cable plug-type
connector according to claim  1, 30        characterized in that each of
said dividing holes has at its one end a bellmouth            entrance. 



7. A three-phase power cable plug-type connector according to claim 1,
characterized in that said plug body further comprises: an outer insulating
layer; a          support sleeve made of conductive metal, the support
sleeve having an opening          for inserting a three-phase power cable;
a ground lug being electrically connected 5      with the support sleeve;
and, a split clamp located at an end of the support sleeve,          the
split clamp being connected with the outer insulating layer and the support
sleeve and used for clamping the armoured layer of the cable and
electrically          connecting the armoured layer and the ground lug.
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