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[57] ABSTRACT

An electrical line-i:onnector device for safety apphcn-
tion The electrical contacts of the two-part hne-con-

nector which connect electncal conductors with one
another are flush contacts. which come mto contact
when the connectmg parts are brought together. Each
connectmg part contains a part of a holding-magnet
arrangement which includes a permanent magnet. as-

suring the holding-together of the cannecung parts and

the required contact pressure. The ane connectmg part
contains a switch device which is farmed in such a way
that the t1ush contacts only carry voltage when the

connecting parts are placed together. The switch de-

vice can be a familiar magnetic switch, which is

switched on by the permanent magnet in the other con-

nectmg part when the connecnng parts are placed to-

gether.

4 Claims, 6 Drawing Figures
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ELECTRICAL LINE.CONNECfOR

BACKGROUND OF THE INVENTION

l. Field of the Invention
The mvention refers to a safety hne-connector for

electrical connections with two matching connectmg
parts which fit together, each of which contams contact
pieces for connectmg to wiring, and one of which con-
tains a switch mechanism through which at least one of'tscontact pieces is connected with its wiring terminal
only when the connecting parts are fitted together

2. Description of the Poor Art
The most common line-connectors are sockets and

plugs of the most various types. Such plug connections t5

assure a good electrical connection of the hnes when
the plug pms are seated nght in the sockets, but are in
the simplest models not contact safe. In order to attain
suflicient contact safety with such simple outlets, espe-
mafly for playing children, the well-known safety disc 20

mserts have been developed, which, when mserted in
the outlets, permit access to the socket openmgs only
after adlustment of a cover disc held in the closed posi-
tion by a spring. After somewhat more frequent use,
slight damage can already occur in the salety disc in- 25

serts, which makes the insertion of a plug, which even
normally requires a certain skill, into a laborious task, so
that the disc inserts are frequently taken out again.

With plug devices for voltages above 250 V, the
outlet is often combined with a switch which must be 50

turned off before the plug can be withdrawn. The pro-
viding of switch contacts between sockets and voltage-
carrying lines provides a satisfactory degree of contact
safety for the outlets, and so it has also already been
suggested that a magnetic switch in the outlet be pro- 55

vided, which, for example, is operable by a permanent
magnet built into the plug, so that when the plug is
inserted into and withdrawn from the outlet, the switch
is automatically closed and opened, respectively, and
there is no voltage in the socket when the plug ts not in 40

it German DE-OS No. I 515 487).
Not only in trade and industry, but also otherwise m

dady life these days, a multiplicity of electrical appli-
ances are used, which are connected by cord and plug
to outlets, often also to multiple outlets. Every such 45
"flying" line holds the danger that, for example, when it
is stumbled over, an appliance can be pulled from the
table, a lamp tipped over, etc., and/or plug and outlet
damaged, so that not only costly damages can arise, but
it can also result in an accident. The traditional plug 50
devices therefore in no way meet all safety require-
ments; not even when they are made safe from contact.

It is an object of the invention to create a safety line-
connector which is not only safe from contact but also
from the aforementioned mechantcal influences and the 55

like, and which is in addition simple to operate, cost-
saving to produce and can also be produced in small
sizes.

The invention's solution to the task consists in the
contact pieces of the connecting parts being flush 40
contacts, and each connecting part having a part of a
holding-magnet arrangement containing at least one
permanent magnet, The holding-magnet arrangement is
hereby so calculated that when the connecting parts are
brought together, a contact pressure sufficient for a 55
secure contact between the flush contact pieces is main-
tained, but the connecting parts can be easily separated
by an unintentional mechanical influence, so that practi-

cally no damage can occur. Because of the switch
mechamsm contamed in the flrst connectmg part, which
is connected, for instance, to a source of current, the
hne-connector is contact-safe. The permanent magnet
ol'he holding-magner arrangement is functionally con-
tained in a second connecting part connected. for exam-
ple, to an appliance. The presence of this permanent
magnet makes it expedient to use a magnetic swnch as
switchmg device, although any other switching device
desired can be used, as long as there is assurance that
when the connectmg parts are separated the hot switch
piece of the first connectmg part is kept free ot'oltage
by the switch device.

In the further development ol'he invention, the hold-
ing-magnet in the first connectmg part. which contains
the switch device, is movable from an unoperated posn
tion in which the switch device is set to break the con-
nection between the contact piece and its winng termi-
nal, into an operated position, in which the connection
between contact piece and winng terminal is made and
the permanent magnet contained in the second connect-
mg part serves to move the holding-magnet part m the
first connecting part. The movable holding-magnet part
is in the first connecting part preferably arranged in a
space closed off by a plate on the front of the connect-
ing part, so that neither dust nor moisture can penetrate
into the connecting part. In the further development of
the invention, with a simple line-connector especially
suited lor low currents, the plate closmg off the space
with the holding-magnet is itself a contact piece, and the
permanent magnet contained in the second connecting
part and fitting to this plate carries the opposite contact
to this plate-contact piece, whereby when the movable
holding-magnet part is in the operated position, the
opposite contact is electrically connected through the
contact plate, the movable holding-magnet part and the
switch device to its wiring terminaL Such line-connec-
tors can be produced in very small sizes, as are common
in many cases, especially for the connecung of small
appliances.

In a further development of the invention, both parts
of the holding-magnet arrangement are cylindrical bod-
ies and each further contact piece of the first and second
connecting parts is a ring-segment-contact concentric
with the holding magnet part, so that the line connector
is polarized.

In the following Figures the invention is explamed in
more detail with the use of examples of models, with
reference to the attached drawing. There we see:

FICi. I dlustrates in schematic form a longitudinal
section through a Iinewonnector after this invention,
with a holding-magnet arrangement which itself serves
as part of the connection;

FIG. 2 ts a perspective view of a multiple connecting
part of a line~nnector after the invention;

FIG. 3 illustrates in schematic form a longitudinal
section through a line-connector after the invention,
with a holdmg-magnet arrangement and separate con-
necting contacts;

FIG. 4 illustrates in schematic form a line-connector
with grounding;

FIGS. Sn and Sb depict a further development ol'

linewonnector after the invention.
The safety line-connector shown in FIG. I in purely

schematic form is suitable, for instance, for the supply-
mg of DC current to small appliances such as transistor
radios, calculators, etc., therefore for rather wide use
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3
today. The one connecting part corresponding to the
outlet, in the I'ollowing text referred to as "distributor
part" or "distnbutor" I, and the other connecting part
corresponding to the plug, which is designated as "col-
lector part" or "collector 2", together constitute the
lme-connector. Frequently, several such devices are
connected simultaneously FIG. 2 shows m perspective
a dtstributor element 3 with tive distnbutor parts 7,
which in the present example can be connected to a
converter delivenng DC, or be built onto the same
Because ot'he low voltage contact safety is not re-
quired, although the distributor part must be short-
proof An addnional requirement here is the polanzed
nature of the line-connector.

The distnbutor part I shown in FIG. I has a cylindri-
cal housmg block 4 made of electrically insulating mate-
nal, which contams a center bore hole Su, Sb, which is
narrowed once. The front section Sa of the bore-hole,
with the larger diameter, is closed off at the front of the
housmg 4 with a relauvely thm and electrically good
conductmg plate 6, which constitutes in this model the
one contact pole of the distnbutor I, and is therefore,
for purposes of satisfactory contact, preferably elastic
and equipped with a prolile. The other contact pole of
the distnbutor part I consists of a contact ring 7, which
is set into the front 4a of the housing, surrounding the
contact plate 6. On the rear, the housing 4 has a first
connecting terminal 8, which is electrically connected
in the housing 4 with the contact ring 7, and has, electri-
cally insulated, a second terminal 9, which as fixed
contact of' switch device 11 is equipped for instance
with a contact spring 10 The switch device 11 is a
special form of a familiar magnetic switch which in a
state of rest is held open by a retaming spring 12 and can
be closed by the placing of a permanent magnet on the
housing, for instance.

The magnetic switch 11 is here represented in the
form of an axially sliding piston m the center bore-hole
Sa, Sb, whereby the piston is the movable part of a
holding-magnet arrangement. The piston-shaped mov-
able holding-magnet part 13 in the I'runt bore-hole sec-
tion Sa consists of a magnetic material, iron, for in-
stance, and is brought by means of a rod 15 to the rear
section Sb of the bore-hole. The rod 1$ has, as movable
contact of the magnetic switch 11, a contact budge 16.
The retaining spnng 12 is arranged here on the rod 1$
between contact bridge 16 and housing 4. When the
piston-shaped clasp-magnet part 13 is pushed forward
against the force of the retaining spring 12 by means of
a permanent magnet placed outside on the contact plate
6, the holding-magnet part 13 lies next to the contact
plate 6, and the contact bridge 16 is in contact with the
contact spring 10.

In the model m FIG. I, the plate 6 is, as mentioned,
the one contact pole of the distnbutor part 1. When the
magnetic switch 11 is closed, there is therefore voltage
in the plate 6, and m order to anam a small transitional
resistance, the surface of the holding-magnet part 13 of
magnetic material is covered with a goodwonducting
layer 14 of silver, for instance. The rod 15 of electricity-
conducting matenal such as copper or brass is in electn-
cal contact with the contact bridge 16.

The collector part 2 of the line-connector consists of
a tlat housing 17 of electrically insulating and non-mag-
netic material such as plastic, which has on its front
surface 17a a preferably Bush permanent magnet 18
which fits to the plate 6 of the distributor part I and a
collector contact-nng 20 which concentocaBy sur-

rounds the permanent magnet 18 and fits to the contact
ring 7 of the distributor part 1. Since the permanent
magnet IS is simultaneously the one contact pole of the
collector part 2. its surface is covered with a layer of a

5 good electrical conductor such as silver In the housuig
17 the two wires 21 and 22 are connected to the perma-
nent magnet 18 and the contact-nng 20. Th«collector
part 2 can be very flat, whereby the permanent magnet
18, the contact-ring 20 and the connected ends of the

10 wires 21, 22 can be cast m a plastic body, so that the
result is a collector part very sturdy in use and best
suited for mass production.

The permanent magnet IS of the collector part 2 and
the piston shaped holding-magnet 13 of the distnbutor

15 part I are in regard to the size and magnetic induction of
the permanent magnet 1$ so calculated, that when the
permanent magnet is placed on the plate 6, the collector
part 2 adheres sufficiently lirmly to the distributor part
I, and the magnetic switch is held closed for a secure

20 contact. The clasp-magnet part 13 can hkewise be a
permanent magnet, but it must be relatively weak, so
that a piece of iron laid on the plate 6 cannot close the
switch 11.

The branch I is completely sealed oly, so that neither
25 dust nor moisture can penetrate. The line-connector has

a polarized design. Since with the line-connector of
FIG. I the current is carried through the holding-mag-
net arrangement 13, 1$ , the line-connector is usable for
relatively weak-intensity currents.

30 A line-connector for high-intensity currents is shown
in FIG. 3. This line-connector is basically made like the
one in FIG. I, with the distinction that here the current
is not carried through the holding-magnet arrangement
IS, 13, and that the plate 6 of the distributor part I as

35 well as the permanent magnet 1$ of the collector part 2
are each surrounded by two concentric contacteongs
23, 24 and 23, 26 respectively. With the distributor part
I the outer contact-ring 24 is connected with the termi-
nal 8, on which the neutral or the ground wire is to be

so connected. The mner contact-ring 23 is connected to a
fixed spnng-contact 27, which, for example, is arranged
diametrically opposite to the contact-spring 10 on the
terminal 9. The rod 15 which has the contact bridge 16
consists of electrically insulating material. When the

45 holding-magnet paa 13, which can now be without a
layer, is pushed forward, the contact bridge 16 connects
the contact springs 10 and 27, so that there is then volt-
age on the inner contact-ring 23. The distributor part of
FIG. 3 is intended for recessed mounting and has a

50 cover plate 28. Polarity is also assured with this model.
FIG. 4 shows a line-connector with grounding. The

connector corresponds to the one shown in FIG. 3.
with the difference that the distributor part I and the
collector part 2 each have an additional ground contact.

55 In the model shown, the ground contact of the distnbu-
tor part I consists of a ground ring-contact 2$ which is
springy in the axial direction and stands out in front of
the front surface 4a, which contains the two contact-
rings 23 and 24 and the plate 6. The collector part 2

N contains a ground ring-contact 29 which fits to the
ring-contact 28. When the collector part 2 is placed on
the distributor part I, the two grounding nngs 28 and 29
make at first a loose contact with each other, and the
magnetic switch 11 is opened. In order that the mag-

65 netic switch 11 closes, the permanent magnet 18 must be
placed on the plate 6 of the distributor part I; that is, the
collector part 2 must be pressed against the spring force
of the grounding ring 28 onto the distributor part 1.
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With this pressing the ground connection is made se-
cure. Only al'ter that does the magnetic switch 11 close.
The ground ong-contact 28 can also be lixed in distribu-
tor purt I and a spongy ground ring-contact 29 be pro-
vided in collector part 2. The one ground nng-contact
can also be replaced by grounding pins

In the models described, the current-carrying
contacts are m the form of nng-contacts. These contacts
cali of course also be given any other form desired.

FIG. Su shows the front side 4u of a distnbutor part
I which corresponds to FIG. I, in which the contact-
nng 7 of FIG. I is divided into two nng segments 7u,
which he diametucally opposite to each other. FIG Sb

shows in perspective the line-connector with the ap-
phed collector part 2, which instead of the contact nng
20 of FIG. I, contains two contact pieces 20u which lit

on the contact-rmg segments 7u. Wtth this hne-connec.
tor there are two positions, I and II (FIG. Sb). In posi-
uon I the contact pieces 20a of the collector part 2 are
against the contact-nng segment 7a of the distributor
part I, so that when the magnetic switch is turned on,
the connected wires 21, 22 carry current. In position II
on the other hand, these contacts are not agamst each
other, so that the wires 21, 22 carry no current. If with
such a model of the line-connector the collector part 2

is made so that it can be turned on the distributor part I
to the positions I and II (FIG. Sb), then the line connec-
tor receives an additional switchmg function; that is, m

order to turn otf a connected appliance, the line-con-
nector need not be separated.

Changes may be made in the combmation and ar-
rangement of elements as heretofore set forth in the
specdication and shown in the drawings; it being under-
stood that changes may be made in the embodiments
disclosed without departing from the spirit and scope of
the mvention as defined m the following clmms.

What is claimed is.

1. A safety connector for electnca) connections with
two mating connector parts that fit together, each of
which connector parts contains contacts connected to
electrical winng, comprising:

first and second connector parts each havmg a planar
contact face for )oming abutment and relative rota-
tional positiomng;

first and second contacts disposed in generally planar
disposition on the tirst contact face of said iirst
connector part, said first contact being central and

l5

said second contact bemg peripheral to the lirsr
contact face,

first and second contacts disposed m generally planar
disposition on the second contact face of said sec-

5 ond connector part, said lirst contact bang central
and said second contact bemg peripheral to xatd

second conmct face. said first central contact being
constituted of pernmnent magnet matenal.

spong loaded contact means disposed m said second
lo connector part to be magneticully anractable to

electncally connect to satd central first contactot'aid

tirst connector part when the planar contact
faces are placed m )uxtaposition;

switch means m said second i:onnector part con-
nected to said electncal wiung m current conduc-
tive mode only when said spung loaded contact
means is magnetically attracted; and

means for limiung the relative positiomng of said first
and second connector parts between a lirst position

20 wherein respective first aud second contacts of the
first and second connector parts are m electucal
contact and a second position at least 90'isplaced
wherein the respective second contacts ol'smd tirst
and second connector parts are not in conductive

25 contact.
2. A safety connector as set forth in claim I which is

further characterized in that:
a contact plate means is disposed centrally in the

contact face of said second connector part, and
)o said sprmg loaded contact means is movable axially

of said second connector part to contact said
contact plate means when magnetically attracted.

3. A safety connector as set forth in claim 2 wherein
said switch means composes;

55 a first normally open contact secured m electncally
conductive connection on said spung loaded
contact means; and

contact terminal means secured insulatively on said
second connector part and being connected to said

40 electncal wiring.
4. A safety connector as set forth in claim I wherein

said second contacts are arcuate contacts and said first
contacts are centrally disposed on said respective
contact face in relation to said arcuate contacts, said

45 arcuate second contacts in each of said first and second
connector parts being in electncal communication.

\ \ x ~ \

50

55
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