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This invention relates to a coupling for electric cables
particularly for use in mines.

It is therefore an object of the present invention to
provide a coupling which comprises a pair of coupling
half members and a switch arranged in at least one of said
half members and closable by coupling engagement of
the said half members.

Preferably each coupling half member has a built-in
switch and means for closing the switches at the end of the
movement of the coupling half members to engage the
coupling.

In order to avoid danger of igniting explosive gas mix-
tures by electric sparks, safety regulations for mines
usuaily prescribe that the electrical contacts of the cou-
pling must be disconnected from the voltage during the
engagement movement of the coupling half members,
Heretofore this obejct was achieved by providing a switch
separate from the coupling and by means of which the
contacts of the coupling could have tension applied to
them after engagement of the coupling halves. The
switches and the closed coupling therefor each had to be
separately weatherproof enciosed.

By meais of the present invention such a separate err-
closed switch can be dispensed with. The electrical con-
tacts enclosed cannot have tension applied to them before
the coupling half members are engaged with weatherproof
sealing. On disengaging the coupling the electrical con-
tacts are first automatically deenergized, and only then
can the coupling half members be separated from each
other with opening of the weatherproof seal, The cou-
pling according to the present invention therefore is not
only completely reliable with regard to safety from the
danger of explosion due to the presence of explosive gas
mixtures, but it is also absolutely safe to handle.

In a preferred embodiment of the invention the built-in
switches are slide switches actuated by the movement of
the coupling half members when these are engaged and
disengaged.

The coupling may be of the plug and socket type with
the socket half member having a slide switch therein com-
prising a slide, and a pair of contacts arranged to be
bridged by said slide, one of said contacts being con-
nected to an electrical cable and the other contact being
arranged to co-operate with an electrical contact in the
other coupling half member. According to a further
feature of the invention one of the coupling half members,
preferably the plug half, has therein a switch comprising
a plug of insulating material carrying electrical contacts,
said plug being slidable against the action of springs rela-
tively to a sheath forming part of the plug coupling half
member,

Preferably the plug and the slide carry blade contacts
co-operating with slotted multi-spring tongued sleeve con-
tacts.

Further features of the invention, some of which are
capable of being used separately as well as in combination
with any cf the above-mentioned features, will be pointed
out in the following description of a preferred embodi-
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ment of the present invention, illustrated in the accom-
panying drawings, in which:

Figare 1 is an elevation of a part of one coupling half
member, partly in section,

Fig. 2 is an elevation of the other part of the coupling
half member, partly in section,

Fig. 3 is a front elevation of Fig. 1,

Fig. 4 is a rear elevation of Fig. 2,

Fig. 5 is a cross section through
half member,

Fig. 6 is a section taken on line VI—VI of Fig. 5,

Fig. 7 is a diagrammatic section through the coupling
in disenigaged condition, and

Fig. 8 is a corresponding section with the coupling in
engaged condition.

The two halves of the coupling are of the plug and
socket type, Figs. 1 and 2 showing the plug element or
half comprising a head carrying the plug 2 and sheath 1
which is always on the plug 2 and is shown separate there-
from in Figs. | and 2 only for clearness. The plug head
with its plug 2, and the sheath % are of insulating material
in which the metal parts are inserted. The sheath i,
Figs. 1 and 3, has a collar 3 at one end, with a central
bore 4, which collar carries two guide parts 5 of quadrant
shaped crpss-section through which extend longitudinal
bores inside which bores are inserted contact sleeves 7
slotted to form thereon a plurality of tongues 6. Corre-
sponding contact blades can engage slits in guide parts 5
and extend through these slits into the sleeves 7. Between
the quadrant shaped guide parts 5, two guide pins 9 are
arranged on the collar 3.

The plug head 14 carrying the plug 2 has two longi-
tudinal ribs 11, also of quadrant shaped cross section.
The plug 2 is bevelled at its front end and it has two con-
tact blades 15, and a separate pair of contact blades 16
eligned with the blades 15. The blades 16 are connected
to terminals 17 to which electrical conductors can be
soldered. The ribs 11 of the plug head 14 are bored
longitudinally and coiled springs 19 are inserted in the
bores 18, said springs being of beryllium steel or other
metal not liable to fatigue.

The sheath 1 has two positions on the plug 2, an initial
position in which the coupling is open (upper part of Fig.
7) and an end position in which the coupling is closed
(Fig. 8). In the initial position the guide parts 5 of the
1 already engage to a certain extent between the longi-
tudinal ribs 1% of the plug head 14. The front end of
the plug 2 then has its bevel projecting through the bore
4. 'The contact blades 15 of the plug 2 are in engagement
with the contact sieeves 7 (Fig. 7 upper part). Both ele-
ments of the coupling half, namely the plug head 14 of
insulating material and the sheath i engaging said plug
element are arranged preferably within a housing 33
preferably of metal which, in the aforesaid initial position
of the sheath 1 projects slightly beyond the latter.

The sheath 1, by means of the second coupling half
20 hereinafter described, can be shifted from the initial
positicn shown in Fig. 7 further on to the plug 2 until it
arrives in the end position shown in Fig. 8, in which the
contact sleeves 7 in the socket 1 are moved partly down-
wards from the blades 15 of the plug 2 and on to the
blades 16 so that they bridge these blades and apply
tension from the terminals 17 to the blades 15. The
front parts of the blades 15 on the plug 2 now project out
of the bore 4 and the coil springs 19 are compressed.

" The other or socket coupling half comprises a tubular
casing of insulating material, closed at one end and con-
taining a safety switch comprising a slide 21 carrying four
contact blades 22 arranged in pairs. This slide can assume
two positions in the tubular casing, an initial position
when the coupling is open and in which the slide is spaced
from the bottom of the casing, Fig. 7 and an end posi-

the other coupling
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tion when the coupling is closed and in which the slide
is near the bottom of the casing, Fig. 8. The switch is
controlled by claws 23 which are loose and not connected
to either the slide 21 nor to parts fixed to the casing. At
one end each claw has a curved projection 31, and at the
othier a round head 34. The heads 34 engage in cor-
responding rounded depressions in the slide and are lodged
between these depressions and the bottom of gu1de slots
3¢ formed in the casing wall. The prOJectrons 31, in the
initial posmon of the siide, Frg 7, lodge in recesses 35
formed in the wall of the casing, which recesses have
curved walls 24 corresponding to the curvature of the
projections 31. With the projections in this position the
plug™2 can be inserted without obstruction into the cou-
pling half 28 when the latter is shifted from the position
of Flg 7 into that of Fig, 8. As soon as the plug 2 en-
counters the slide 21 and drives the same, the projections
31 of the claws 23 move cut of the recesses and rock
info & position in which they’ engage notches 27 in the
front end, of the plug 2.

Two long contact sleeves 26 are mounted in the casing
of the couphng ‘half 20, said sleeves 26 being arranged
one opposue the other and, being slotted.and formed with
a plurahty of tongues 25 like the sleeves 7. The said
casing also has two shorter contact sleeves 29, also slotted
and provrded with_spring tongues to which terminals 28
similar to the telmmals 17 are connected, said terminals
berng sealed gas-tight. The pairs of sleeves 26, 29 are
arranged in cross formation. In the initial position of the
shde 21 one of the two, associated blades 22 engages in
one of the lon‘7 contact sleéves 26 while the other of these
blades is not ennaged When the slide 21 is driven by the
plug 2 into the end position, correspondmg to closed
coupling, Fig. 8, the blades engaging the sleeves 26 re-
main in engagement and finally the second.blades, of the
pairs come into engagement with the contact sleeves 29
whereby the sleeves 26 have tension applied to them from
the terminals 28. By the pressing back of the sheath 1
of the plug couphng half and the corresponding inser-
tion, of the second coupling half of the plug 2, the froat
parts of the contact blades on the plug are exposed. The
contact sleeves 26. engage the same and shortly after they
have tension applied to them by the engagement of the
second blades 22 with the contact sleeves 19. Such en-
gagement occurs only after the socket coupling half has
entered far into the tightly surrounding housing 33, and
thereby sealed from the atmosphere. Thus the coupling
is closed ‘and electrical connection established between
either terminal 17 of the plug coupling half and a termi-
nal 28, of ‘the socket coupling half. Obviously the cou-
pling can be designed for more than two couductors.

In the closed pdsition the coupling halves may be held
together by any suitable mechanical locking means, for
example, a bayonet joint between the housings of the cou-
pling halves, screw-thread or screw lug connections, etc.

To redpen the coupling, the mechanical lockmg means
is first released, allowing the springs 19 to push out the
sheath. 1 -and disengage the socket coupling half 20 from
the plug 2.° Owing to the engagement of the claw pro-
jections 31 in thé notches 27 of the plug the slide 21 at
first remains in Contdct with the front end of the plug 2,
while the "bottom of the insulating casing in which the
slide is guided moves away from the slide. Finally the
curved'walls 24 engage the obligue surfaces of the pro-
jections 31 and guide the ldtter into the recesses 35 where-
by the plug 2 is freed and the coupling half 20 can be
further disengaged from said plug until it returns to the
initial position of Fig. 7. During this movement the sec-
ond blades 22 issue from the sleeves 29 whereby the
sleeves 26 are dc—vnerglzed the blades 15 withdrawn from
said sleeves 26, and simultaneously with the drsconnec—

tion of ‘the sléeves 29, also the slesves 7 are dis engaged .
froni the blades 16 and the connection between the termt-' '
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nal 17 and the blades ‘15 is broken.
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At the joint 32 between the coupling halves a gasket,
not shown, is preferably provided.

"The invention can be applied not only to coupling
halves but also to many kinds of electrical connecting
and switching devices comprising elements provided with
clectrical contacts and adapted to be connected and dis-
connected. For example a plurality of the plug mem-
bers and a plurality of the socket members according to
the present invention could each be mounted on a com-
mon support and.the two supports provided with suitable
means for engagement and disengagement. Also sepa-
rate outer housings have a plurality of plug and socket
members arranged therein.

I claim:

1. A coupling for electric cables, especially for use in
mines, comprising a pair of coupling half members, and
a switch arranged in at least one of said half members

- and closable by coupling engagement of said halves, the
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switch. being a slide switch, and a switch in the other
coupling half member comprising a plug and sheath, the
plug being the operating means for the slide switch when
the coupling half members are engaged, a front contact
for the plug. providing electrical connection between a
contact. in the same coupling half member and the other
coupling half member, a rear contact connected to one
of: the cables, the sheath having a bridging contact ar-
ranged to. connect said cable contact and front contact
in.the closed. position of the coupling, and means con-
nected to the slide switch and cooperating with both cou-
pling half members to operate the slide switch upon rela-
tive sliding motion of the coupling half members.

2. A coupling for electric cables, especially for use in
mings, comprising a pair of coupling half members, and
a.switch arranged .in at least one of said half members
and.closable by coupling engagement of said halves, the
switch. being a slide switch, and-a switch in the other cou-
pling half member comprising a plug and sheath, the
plug being the operating means for the slide switch when
the. coupling half members are engaged, the plug and
the slide carrying blade contacts cooperating with slotted
multi-spring tongued sleeve contacts.

3. A coupling for electric cables, especially for use in
mines, comprising a pair of coupling half members, and-
a switch arranged'in at least one of said half members
and closable by coupling engagement of said halves, the
switch being a slide switch, and a switch in the other
coupling. half member comprising a plug and sheath, the
plug being the operating means for the slide switch when
the coupling half members are engaged, the plug thaving
longitudinal ‘ribs and the sheath correspondlng recesses,
the ribs being quadrant shaped in cross-section.

4. A couphng for eIectrlc cables, especially for use in
mines, comprlsxng a pair of coupling half members, and
a switch” arranged in at least one of said half members
and closable by coupling engagement of said halyes, the .
switch being a_slide switch, and a switch in the other
couphng ‘half member comprising a plug and sheath, the.
plug’ belnc the. operatmv means for the slide switch when
the couphng half members are engaged, the plug having.
longltudlnal ribs, and the sheath corresponding recesses,
the’ rrbs bemg quadrant shaped. in. cross-section, the plug
ribs havmg bores therein retaining sprlngs and the sheath‘
having. pins slidable .in -said bores against the force of
said .springs.

5. A.two- part coupling for electric. cables _comprising.
a plug head and a socket casing forming the two halves -
of the ¢oupling, the plug head and the socket casing. hav-
ing contacts which are non-energized and safe if manual-
ly contacted When the two couphng halves are. uncoupled 3
a slide ‘contact sleeve in each couphng haif within the
respective. plug head .and the socket, casing, and a sliding
switch. part in one. of the couphng halves, . said coupling.
halyes, cooperatmg with. each- other, and -the..sliding .part. -
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whereby a series contact is completed when the coupling
halves are in interengagement with each other.

6. A two-part coupling for electric cables according
to claim 5, in which means are provided in the one part
of the coupling in which the sliding switch part is oper-
ative and having means to contact the other part of the
coupling so that they become automatically linked to-
gether when the coupling halves are engaged together.

7. A two-part coupling for electric cables according
to claim 5, in which each coupling half is provided with
an insulated cover so that before the contacts contact
each other they are enclosed and protected against in-
flammable gases.

8. A two-part coupling for electric cables according
to claim 5, in which the switch is arranged in at least one
of said half members and closable by coupling engage-
ment of said halves, the coupling being of the plug and
socket type and the socket half member sliding switch
comprising a slide and a pair of contacts arranged to be

10

bridged by said slide, one of said contacts being con-
nected to a cable and the other contact being arranged
to co-operate with a contact on the plug half member.

9. A two-part coupling for electric cables according to
claim 5, in which the switch is arranged in at least one
of said half members and closable by coupling engage-
ment of said halves, a plug half switch comprises a plug
of insulating material carrying contacts slidable in its
coupling half member.
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