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This invention is concerned with an easily operable
plug-in connector for locally mobile communication
cables having a plurality of conductors, comprising plugs
having a plurality of contact pins and interconnected by
a coupling member having a plurality of contact sleeves
embedded therein.

Plug-in connectors for cables are known, comprising

two plugs having similarly constructed contact elements .

which are conductively interconnected by means of an
auxiliary intermediate member. Such intermediate mem-
ber will be hereinafter referred to as coupling member,
In these known structures, the plug casings may contain
the contact pins and the coupling member may contain
the contact sleeves or, vice versa, the plug casings may
contain the contact sleeves, and the coupling member
may be provided with the contact pins. In order to avoid
dropping of the coupling member upon disconnection of
the structure, there is provided a coarse thread, bayonet
lock or the like, for connecting the coupling member
with the contact elements of one of the plugs.

A known advantageous structure provides a coupling
member or element made of soft rubberlike material
comprising radially resilient contacts either upon the out-
side or within an interior bore.

In accordance with another proposal, the coupling ele-
ment may be provided with bushings for engagement with
the two plug casings, such bushings providing for a
sealing-off ‘of the contact space when the coupling mem-
ber is clamped under pressure in coupled condition be-
tween the ends of the plug casings. In the case of plural
contact plugs, each contact of the couplng member may
be surrounded by an annular bushing for sealing it off.

In accordance with a further proposal, the coupling
member may be provided with a coarse thread, bayonet
lock or the like, for establishing connection with the
two plugs. .In such structure, the coupling member as-
sumes in addition to establishing electrically conductive
connections, the function of securing the mechanical .con-
nection between the two plugs. Both ends of the coupling
member are provided with suitable threads which become
effective responsive to slight rotation of the two plugs.
However, detrimental torsion of -the resilient cable will
have to be tolerated in such structure. The sealing off
of the interior of the coupling is to be effected by auxiliary
elastic sealing beads at the end surfaces of the plugs, but
such beads may be easily damaged and, therefore, do not
reliably protect the contacts against moisture and dirt.
The object of the invention is to provide a plug-in con-
nector or coupling for locally mobile communication
cables or the like, which meet several important require-
ments. and exhibits considerable advantages over and
above known plug-in connectors.

One requirement calls for constructing the plug-in con-
nector so that it may be considered virtually immune to
damage and, if inadvertently dirtied, that it can be easily
and reliably cleaned with simple means.

- The invention applies the thought of providing a cou-
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pling member comprising all sensitive parts such, for
example, as resilient contacts, the sealing rubber parts
and exteriorly positioned parts of the mechanical cou-
pling. Accordingly, upon operating failure of any one of
these parts, it will be merely necessary to insert another
spare coupling member.

The invention contemplates in similar manner to make
also the bushings upon the plug housings for the mechani-
cal coupling of the coupling element, exchangeable, so
that substitute spare parts may be used within wide lim-
its and put in simple manner in place of the parts found
defective,

An important requirement has to do with obtaining, in
the coupling of the plugs by way of the coupling element,
always the correct interconnection of the conductors, and
to avoid bending stresses affecting the contact pins in-
cident to the rotation of the parts required for securing
the connection, . The mechanical coupling of the cou-
pling element is to be operatively effective only after the
correct through-connection of the conductors is secured.

_ In addition, the sealing off of the conductive contacts is
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to be effected by the coupling element.

According to the invention, the coupling element, made
of a soft rubberlike material having a plurality of con-
tact sleeves embedded therein, is contained within a

. metallic casing or a casing made of suitable insulating

material.” The casing carries on the cutside the mechan-
ical coupling parts for securing the position of the interior
coupling ‘parts in both plug housings and also elements
such as clamping means, or the connection of the bush-
ings, rotatably and exchangeably arranged upon the plug
housings, with the casing of the coupling element.

The entire .coupling element is advantageously con-
structed so that the inner portion, made of rubber or the
like, protrudes beyond the ends of the corresponding
casing, the smooth end surfaces of the inner portion press-
ing in coupled condition against smooth contact pin plates
of the two plug housings, thereby effecting sealing of the
contacts.

The invention also provides contact sleeves within the
interior coupling part, which are wholly or partially
slotted, and therefore resilient, thereby providing for in-
crease of the pressure exerted upon the ends of the cou-
pling member and consequently a self-cleaning feature for
the contact surfaces.

The structure of the mechanical coupling elements dis-
posed on the outside of the coupling member is con-
sidered important. Protrusions and recesses serve thereby
as mechanical coupling members for securing the correct
position of the entire coupling element, engaging respec-
tively. cooperating recesses .and protrusions or keys in
bushing means of the plug housings, and permitting the
longitudinal motion of the coupling element relative to
the plug housings only after proper mutual alignment.

The structure of the mechanical coupling means for
operatively connecting the coupling element with the
respectively cooperating bushing parts will depend upon
the construction of the latter, that is, it will depend upon
the mode of the coupling decided upon. A coupling by
thread means is preferred. The casing of the coupling
element is in such a case provided with an outer thread
and the cooperating bushing parts are provided with
corresponding inner threads. These latter parts extend
over and longitudinally beyond the contact pins, pro-
tecting such pins in uncoupled condition against contact
with conductive parts of the entire coupling element as
well as against contact with conductive parts of the other
plug. The longitudinal displacement of the bushing parts
is limited so as to protect the rim of the plug housing and
the contact pins even with the bushing parts moved back.

The foregoing and other objects and features will ap-

<. pear from the description of an embodiment of the in-
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vention which will be rendered below with reference to
the accompanying drawings.

Fig. 1 shows a perspective exploded view including the
two plugs which are to be coupled by means of an inter-
mediate coupling element as well as a closure cap and
a spare coupling element;

Fig. 2 is a part sectional view through one of the plugs
connected with a coupling element which is closed by a
closure cap;

Fig.-3 is an end view of parts of the coupling element
as seen when looking in the direction of the arrow A
in Fig. 2; and

Fig. 4 shows the entire plug-in connector in coupled
condition including the closure caps and a spare coupling
element attached thereto.

The coupling element according to the invention com-
prises an inner coupling member 10 made of rubber or
the like, which is fixedly disposed within a metallic casing
16. The member 10 may be vulcanized to the casing; in
order to secure it in its fixed position, the member 10 may
be provided with recesses 10’ formed therein. Contact
sleeves 11, 12, 13, 14 are embedded within the member
10 for the through-connection of the conductors, and
contact bushing 15 for the insulated through-connection
of the shielding of the cable length to be interconnected.
The contact bushings are provided, for part of their
length, with longitudinal slots formed therein, for the
purpose of making them resilient. The ends of the bush-
ings are somewhat peened over to secure them in position.

The casing 16 of the coupling element carries centrally
thereof a thread 17; longitudinally extending protrusions
or keys are provided at the ends of the casing, two keys
19 being disposed at each end diametrically opposite a
key 18.

In Fig. 1, the spare coupling element contained in the
closure cap and depending from the chain 49 is shown
displaced by 180° relative to the coupling element shown
between the two plugs, to illustrate the protrusion or key
18. The keys 18 and 19 and the thread 17 constitute the
mechanical coupling members for securing the inner cou-
pling element in positive predetermined position in both
plug housings and for properly connecting with the casing
of the coupling element the bushings which are arranged
rotatably and exchangeably upon the plug housings.

The plug comprises essentially the plug housing 20
and the bushing 26 which is rotatable thereon and has an
inner thread 27 corresponding to the thread 17. Within
the housing 20 is disposed a contact plate 28 carrying
contact pins 11’ to 15’ for coupling cooperation with the
contact sleeves 11 to 15 carried by the coupling element.
The contact pins are connected with soldering sleeves 21’
to 25’ which are in turn connected with four conductors
21, 22, 23, 24 of the cable 30 and with a conductor 25,
respectively, conductor 25 being connected with the cable
shield 31. Only the soldering sleeves 23’ to 25’ are
visible in Fig. 2. The insulated conductor 25 is conduc-
tively connected with the shielding 31 by solder 32 at a
point between the inner cable sheath 29 and the outer
sheath of the cable 30. The tubular plug housing 20 is
provided with an annular groove 35 (Fig. 2) for seating
an enlargement 34 carried by a rubber-like tubular part
33 embracing the cable for a portion near the end thereof
and forming a handle and at the same time protecting
the cable incident to bending thereof. The enlargement
34 is held in place within the annular groove 35 by means
of an annular retaining ring 36 engaging a groove 37
formed in the member 33. Three keys 38 (Figs. 1, 2 and
4) formed on and projecting resiliently from the handle
and protecting member 33 hold the retainer ring 36
against sliding off while at the same time allowing, due to
being resilient, removal of the ring 36 so as to permit
moving the handle-protecting member 33 along the cable
for exposing the plug housing. Longitudinally extending
grooves or ribs' may be provided upon the outside of the
plug:hiousing 20 for keying cooperation with correspond-
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ing ribs or grooves inside the handle and cable protect-
ing member 33 to hold the member against angular dis-
placement. The inner space 39 of the plug housing 20 is
suitably filled with a moldable resin.

The bushing 26 is connected with the plug housing by
shoulders 41 and 41’ engaging an annular groove 40.
The shoulders are made in the form of semi-rings which
are held by a resilient wire retainer 42. The shoulder
ring thus formed determines the displacement of the
bushing in the direction of the plug housing. The dis-
placement of the bushing in the direction of the cable is
limited by the key projections 38 at the end 33" of the
handle and cable protecting member 33 and by an inter-
mediate ring 43 which is longitudinally movable. The
end of the handle and cable protecting member facing the
plug housing has a larger diameter than the enlarged end
of the plug housing which contains the contact pins
and is connected with the bushing 26. The recesses 18’
and 19’ are formed in the end wall of the plug housing,
such recesses receiving the keys 18, 19 upon coupling
the parts together.

The end or closure cap 44 serves in engagement with
the coupling element the purpose of providing a water-
tight closure for the end of the connector. The cap 44
is constructed in similar manner as the bushing 26,
having identical outer dimensions and also carrying an
inner thread 27’ corresponding to the inner thread 27 car-
ried by the bushing. The bushing 26 and also the closure
cap 44 are provided with sleeves 45’ and 45, respectively,
made of soft rubberlike material. In assembled con-
dition, with the threaded parts tightened, the facing ends
of these sleeves 45’ and 45 will be pressed together along
the joining line 46, thus sealing and protecting the
interiorly disposed coupling element against ingress of
moisture, dirt or other damaging matter. The sleeves
45’ and 45 have ribs 47 formed thereon to provide for
firm grip. The closure cap 44 contains a potlike member
48 which embraces the end of the soft rubber body 10 to
prevent outward displacement thereof responsive to pres-
sure exerted thereon. The closure cap 44 is fastened
to the plug ring 43 by a chain 49 and thus protected
against inadvertent loss.

Upon insertion of the coupling element into the con-
nector, the keys 18 and 19 will enter the recesses 18, 19
in the plug housing, thus allowing relative longitudinal
motion of the parts and securing the required position of
the cooperating contact members and therewith proper
through-connection of the conductors of the mobile cable
portions to be interconnected. The length of the keys is
such, that the contact pins come into engagement with
the contact sleeves only after the keys 18, 19 on the
coupling element are in proper cooperative position with
respect to the key recesses in the wall of the plug housing.
The width of the key parts is such, that the coupling ele-
ment can easily be placed into correct angular position
by slight rotation thereof, even when the coupling opera-
tion is effected in the dark. The keys upon the coupling
element may also serve the purpose of marking the posi-
tion of the contact sleeve for the through-connection
of the cable shielding. As is apparent from Fig. 1, the
position of key 18 coincides with that of the contact
sleeve 15 for the cable shielding.

Upon effecting the coupling between two cable por-
tions, the end surfaces of the soft rubber body 10 will
be pressed against the smooth plates carrying the contact
pins, responsive to tightening of the threaded bushings
carried by the respective plug housings, thereby sealing
the contact elements with respect to one another and also
with respect to the housing parts. The axial pressure
exerted upon the end surfaces of the interior coupling
element also produces radial pressure effective to the
longitudinally slotted contact sleeves, thereby increasing
the contact pressure exerted thereby on the contact pins.
The bushings extend so far beyond the contact pins that
conductive parts of the coupling element and of the other
plug cannot touch the pins in uncoupled condition of the
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parts. The retracting motion of the bushings is likewise
limited so as to protect the contact pins at all times.

To provide for the placement of locally mobile cable
portions or lengths, each plug housing is shipped with a
coupling element and a closure or end cap, as illustrated
in Fig. 2. In case two cable lengths or portions are to
be interconnected, the end caps of both plug housings
connected to the respective cable lengths are removed,
whereupon the coupling element associated with one of
the plug housings is likewise removed. The remaining
coupling element is utilized for interconnecting the cable
portions, resulting in the assembled comnector structure
shown in Fig. 4, the removed coupling element being dis-
posed within the caps 44 chained to the interconnected
connector structure by chains 49 and serving as a spare
coupling element. All parts serving current conducting
purposes are in this manner effectively protected against
contamination,

The coupling elements, properly designed as to dimen-
sions in accordance with the purposes to be served, may
also be used for housing devices such as Pupin coils,
amplifiers, for example, transistor amplifiers, or other de-
sired switching elements. For example, one of the cou-
pling elements of the two plug housings to be coupled
together, may contain Pupin coils, thus providing for the
interconnection of two cable lengths selective use of a
normal coupling element and one containing Pupin coils.
The unused coupling element will then be disposed in
protected manner within the closure caps 44 shown in
Fig. 4.

The invention is not limited to the illustrated embodi-
ment. For example, the mechanical coupling of the plug
housings with a coupling element may be effected by
other means, for example, suitable claw, jaw, cam or
grip means. Suitable guide means for determining the
proper cooperative position of the coupling element with
respect to the plug housings may be used in place of the
keys 18, 19 and cooperating recesses 18’ and 19. The
displacement of the bushing 20 in the direction of the
cable may be limited by other means, for example, by a
limiter ring placed into an annular recess of the casing.
The outer diameter of the handle and cable protecting
member may in such a case be substantially equal to or
smaller than the diameter of the casing.

In order to protect the coupling element against inad-
vertent loss, it may be secured by a chain or the like to
the cable plug or to the cable in the manner shown in
connection with the closure caps. The inner thread 17
may for this purpose carry an annular groove formed
therein for receiving a fastening or retainer ring for the
chain.

Changes may made within the scope and spirit of the
appended claims.

I claim:

1. A plug-in cable connector for coupling two locally
mobile cable portions each having a plurality of conduc-
tors with the conductors thereof disposed in conductive
continuity, comprising a plug for each cable portion, each
plug comprising a tubular housing member, a contact plate
disposed within each said housing member and a plu-
rality of contact pins carried thereby which are to be re-
spectively connected with conductors of the correspond-
ing cable portion, bushing means rotatably and exchange-
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ably disposed on each said housing member, a coupling
element for plug-in cooperation with said plugs, said
coupling element comprising a casing made of relatively
solid material, a coupling member made of relatively soft
rubberlike material fixedly disposed within said casing,
contact sleeves embedded in said coupling member for
cooperation with said contact pins of said plugs, a clo-
sure cap for each plug assembled with a coupling ele-
ment to seal the corresponding operating parts in un-
coupled condition thereof, the structure of said closure
cap correspending substantially to that of said bushing
means, and a potlike member disposed in said closure
cap for embracing one end of the coupling element as-
sembled with the corresponding plug in uncoupled con-
dition thereof, said potlike member remaining angularly
stationary responsive to actuation of said cap to place it
in sealing position relative to said operating parts.

2. A plug-in cable connector for coupling two locally
mobile cable- portions each having a plurality of con-
ductors with the conductors thereof disposed in conductive
continunity, comprising a plug for each cable portion,
each plug comprising a tubular housing member, a con-
tact plate disposed within each said housing member and
a plurality of contact pins carried thereby which are to be
respectively connected with conductors of the correspond-
ing cable portion, bushing means rotatably and exchange-
ably disposed on each said housing member, a coupling
element for plug-in cooperation with said plugs, said
coupling element comprising a casing made of relatively
solid material, a coupling member made of relatively
soft rubberlike material fixedly disposed within said cas-
ing and extending axially therebeyond, and contact sleeves
embedded in said coupling member for cooperation with
said contact pins of said plugs, said soft-material coupling
member extending at each end thereof beyond said solid-
material casing of said coupling element and also beyond
said contact sleeves embedded therein, the opposite ends
of said coupling member pressing in coupled condition
of said connector against the contact plates of the re-
spective plugs to form a seal for the contact pins and con-
tact sleeves which are conductively interconnected at the
opposite end of said coupling element, said soft-mate-
rial coupling member having an annular groove formed
therein for receiving said casing in fixed engagement there-
with, and rubberlike jacket means carried by said bushing
means, the inner ends of said jacket means abutting in
pressure engagement in operatively connected condition
of said connector to seal said coupling element against in-
gress of foreign matter and to protect it from damage.
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