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1
PROTECTIVE ELECTRIC COUPLING

BACKGROUND OF THE INVENTION

I. Field of the Invention

The present invention relates to a protective coupling
for establishing an electric connection between two
electric circuits, between two branches of an electric
circuit, or between a power-supply network and an
electric power-consuming device or load.

2. Description of the Prior Art

The danger which surrounds household current-:
outlet sockets is' well known, not only to those skilled
in the electrical art, but also to the layman. This danger
becomes particularly evident when there-are children
around who, with their natural tendency to explore the

unknown, attempt to insert extraneous objects, some of "

which may be good electrical conductors, such as pins,
needles, hair clips; scissors, etc.; into the small holes
which provide access to the contacts of the socket. The
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consequences of such mischief are even better known

and therefore no further details appear to be necessary.

In recent years many safety arrangements for avoid-
ing-the insertion of extrancous objects into the access
holes of sockets, or for automatically disconnecting the
power.supplied to the socket when an improper load
(the human body) is applied thereto, have been con-

ceived on the basis of different principles of operation.

However, most of such known arrangements are.of a

complex nature and therefore costly whereby the possi- -

bility of purchasing them-is available only to a minority

of the population.in spite of the fact that the problem

affects all income brackets.

I believe that other, simpler arrangements have also
been conceived, such:as manually operated covers nor-
mally obstructing the socket, which must be rotated so
as to permit ingress of the plug. This type of protector,
although simple, has the disadvantage of being remov-
able by hand and, therefore, not absolutely “child-
proof.”

The lack of widespread use of safety arrangements
for rendering household sockets harmless, in spite of
the danger invelved, shows that there is a great neces-
sity for providing a simple safety arrangement which
overcomes the problems mentioned.

Although so far reference has only been made to the
danger which is permanently present in houses, it will
be evident to those skilled in the art that the same con-
siderations apply also in other fields of activity. In this

respect it is often necessary to provide a male-female :

connector arrangement of a specific configuration
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vantages of the arrangements and devices known in the

-art, and which offers a solution to those problems that

are not yet satisfactorily solved.

More particulary,it'is a further object of the present
invention to provide an electric coupling comprising a
safety socket and an associated plug, wherein the inser-
tion of extraneous objects into the socket entails no
harm either to the person inserting the object or to the
circuit connected thereto.
~It is a still further object of the present invention to
provide a.coupling designed to prevent the erroneous
connection of two circuits; or two branches of a circuit. ..

It is an additional object of the present invention to
provide a simple and cheap. protective coupling for
both household and general use.

It is yet-another object of the present invention to

. provide a household safety current-outlet socket which

can be mounted in place of a conventional socket and
which does not require any. preliminary modification of
the box housing such conventional socket to adapt it to
my improved socket. ‘

It is still a further object of the present invention to
provide a safety plug for use with such a safety socket.

It is yet a further object of the present invention to
provide a safety cover plate for connecting conven-
tional sockets into a safety coupling.

A further object of the present invention is-to provide
a socket adapter for converting a conventional socket
into a safety socket: ‘

Yet another object of the present invention is to pro-
vide a safety socket-and-plug arrangement whereby the

" power-supply: line attached to the socket becomes-au-
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when it is indispensable that one electric circuit be con- -

nected only to one other electric circuit with exclusion
of any possibility of establishing an erroneous connec-

tion (e.g. from a loudspeaker system to a 220-V. supply -

network). In addition, it is also convenient for certain
applications (household as well as indistry) to" auto-
matically disconnect an outlet socket from the supply
line to which it is coupled when its corresponding plug

tomatically disconnected from the externally accessible
contacts of the socket when the plug is withdrawn
therefrom.

A still further object of ‘the present invention is to
provide a safety socket-and-plug arrangement wherein
access to the connectors of the socket. is prevented
upon the plug being withdrawn from the socket.

Still another object of the present invention is to-pro-
vide a safety socket-and-plug arrangement wherein no
adverse effects are caused by any contact between the
pins of the plug and the hand of the user upon inserting
the plug into the socket.

A still further object of the present invention is to
avoid the formation of external electric arcs between
the plug and the socket upon the former being with-
drawn from the latter,

It is an additional object of the present inventien to
provide a wall-mounted- safety socket over which a
damp rag can be passed without.any danger.

It is another object of the present invention to pro-

* vide..a polarity-selective safety ~socket-and-plug ar-

55

is withdrawn whereby the contacts of the socket do not...

remain “alive.”

Accordingly, it is the object of the present invention
to provide a protective coupling for establishing an
electric connection between two electric. circuits, or
two branches of an -electric circuit, or between a pow-
er-supply network and an electric power-consuming
device or load, which does not suffer from the disad-

65

rangement.
One ‘of the two complementary couplers of my. im-
proved coupling, specifically the socket; is provided in

- the usual manner with at least onie concealed first elec-

trical- (female) connector  matingly engageable by a
second (male) connector on the other coupler i.e., the
plug, through an access opening whenever the two cou-
plers are operatively interengaged; the female connec-
tor is energizable from. a-power. supply whereas the
male connector is adapted to be tied to a load as is well
known per se.-However, energization of an extraneous
object other than the associated male connector, intro-
duced through the access opening into contact with the
female connector, is -prevented by safety means



: adapted to be deactrvated upon mcrpxent mterengage-
~-mentof the tWo couplers, by coacting first and-second -
~ magnetic means on the socket and on the plug, respee-
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"o tively, to facilitate energrzatron of the load via the two,l,f

- mating ¢connectoers;-Full opérative interenpgagement to

effect:such energrzatron is inhibited, according to.a fea-

-~ ture.of my-invention, by.a mechanism’ formmg part.of

the aforementroned safety-means:-The two- magnetlc
‘bodiment: shown: il FIG."

‘means are. preferably an: actlve element (magnet) O

";4the plug.and a passwe ‘element of ferro-v para-'or dla*
‘ magnetrc character on the socket: :

More specifically, the: engagement mhlbrtmg mecha-f L

ing-member which normally. obstructs the female con-
. -nector and carries the first magnetic means so as to.be T
~deflectable into a nonobstructmg position. by magnetie.
‘interaction with’ the second maghetic-means-on theap--">
proachmg plug:- This blockmg miember is advanta—rf” :
geously mounted behind a front plate, -provided with
the “access opemng, for:. swmgrng in a plane parallel[;‘“ -

theréto:

Alternatwely, the socket mdy contain a camer forf[

the female connector: which has an extension normally
-spaced from a supply terminal‘in the: housing; the car=

10

“be mtroduced tnto the socket

25

“rier bemg movable jointly with'the: plug from-this fors

“~mal pesition-into.an-alternate posmon upon release of
~detent-means by magnetic interaction of the two afore-. .

‘mentioned magnetic elements Ascthe plug engages the

pletes the mterengagement operdtron

The aforedescribed safety means may be: mcluded in"

- 4n-adapter for a soeket rather than in' the socket itself,

~the. adapter-being provided with retaining: means. “for™
i preventing. its detachment fiom thé socket:- ‘
-According’ 10 another embodrment of my nventiony. -
- the-coacting first and second-magnetic. means on the .

40

two- couplers Lause-the: drsplacement of <& circuit

“breaker, such -as a piston-within -the housing of the

- socket; to complete a working circuit fram asupply ter=:

~minalto-the load via'the matitg contectors by placing .
a bridge piece thereon incontact with that terminaland -
with-an extensionof the; female connector normally in--
Tsulated therefrom. “Ani ancrllary circuit within athe 2

FIG 4 isa schematxc exploded perspectrve view of ans e
- advantageous embodiment- of a safety connector ac-s

cordmg to the- present invention; - i
FIG; 5 15 a schematic cxploded perspectrve vrew of a
further embodiment of the present invention; - .-

“LFIGH 6is aschiematic exploded perspectwe vrew of an . f,’f . ,
addrt!onal ‘embodiment;.. i

FIG: 7 is a diametral cross séotronal view of the em-gl
with the safety socket in
connectron-preventmg position and. |

CFIG:8 s drametral Cross:

=FIG. 95 a schemat

shown in’ “connectlon preventmg posrtron

and: wrth the socketﬁ =
in: connection: estahhshmg posm; o
FIG: 1115 & perspectnve view of the plug of the cm-;a

bodrment shown in FIGS: 9-and 10; :
T FIG. 12 shows; pamally inicross- sectlon, ‘a further
~embodiment  of the present invention with: the plug -

~ready tobe inserted into the socket and with the socket
*socket; this movement of the plig jointly with the car-. 3
rier; whrch nray.be & plvotal motion; effectrvely com-'ﬁ'.gz‘ ;
oyeta further -embodiment of the present. invention..

i its; normal connectron-preventmg‘ :
“FIG. 13 is a schematic exploded pers

In FIGS: I to'3,'1 have shown two. complementary .

couplers, i.¢;an elecmc wall socket and a complemen- G
tary-plug: ~The socket: ‘includes a body with a face or -
‘cover plate 10 havmg two-openings 11; 12 extending .

therethrough Plate 10:4s secured by suitable ' means:to-

* acase 13 withih which there are mournted two female e ey

connector ‘members 14, 15 electrrcally extended;(f

,through the back portion 16 of. case 13 ‘bymeansofa.
“pair of ‘serews 17,18 whose -outer; ends have frxed”

- contagts. 19.and; 20° secured thereto :

" socket, completed at the same time,-includes electro-

. magnetic means acting upon. the circuit breaker in 5
. sense: intensifying the ‘contact pressure of the bridge .
50

piece upon the supply ‘terniinal and the associated con-

‘nector extension, thereby ‘miaking thatcontact pressures.

- mdependent of -the strength of the coactmg magnetlcg”

elements

BRIEF DESCRIPTION OF THE DRAWING

The dbove and other: features ‘of my. mvemron wrllﬁ y
“now bé descrrbed in‘detail: wrth reference to the accom~'

- -panying drawmg in ‘which:

FIG:.1 is a-perspecttive view of one em bodrment of s
Pprotective coupling ‘comprising -4 safety socket and“

;plug, the-latter having been. shown_i in phantom lines;

“Within case 13 there is movably mounted a magnetrc T
45 ﬂ'member 21 movable in-the directions of double arrow- -
g Magnetrc miember 21 can-be: either a-pérmanent

nmiagnet, an electromagnet oia body of ferromagnetrc‘

 contacts 19-and 20.and are connectable’ thereto

60

FIG..2 isa schematrc vertrcal tross-sectional view:

» - through ‘the protective coupling shown in-FIG. 1 but;

_~with the plug spaced from the socket;

tlon,

“The . plug: associated with-this’ socket: compnses a

body 27 of insulating material to' which there are se- = -
“cured electrically conductive pins 28,29 ‘extending . -
outwardly: therefrom; one. for each female connector S

= member-or Jack 14, 150 : -
.= The.plugalso mcludes magnetrc means 31 secured Rl e
“or/integral wrth body 27 preferably a permanent mag-;‘;
sonets :
: 65"
- “FIG:-3is @ schextiatic partial cross sectronal vrew srm«
=ilarto that shown inF IG 2 but representmg a modrfiea« .

he: plug ready to

nal view of the em»li'
" nism according to this invention may comprise & block= “bodiment of FIG. 6 but showing the plug inserted: inton. e
the socketand wrth the Iatter in 1ts connectron enablmg Fy

lposrtron

stratlon partrally rn vertlcal:
i ‘cross~sect10n ‘of anaother embodiment of my improved’
colipling wherem the plughas been shown feady tobe
.- ‘inserted. into the socket whrie the socket ‘his beer .
50 e
= FIGE 1048 a:schematic itlustration: partrally inverti=
eal cross—sectron, of'the embodzment of FIG: 9 but'with-
the plugseen mserted in-the sock"

~paramagnettc or diamagnetic material. Méagnetic mem-. i
“ber 21.is mechanically connected by-a link 21 to a sup-~
_port member 22 secured to or integral with-one end of

' an elastic. member 23 whose other: end is'mounted on’

~a support. 24 rigid- thh plate 19 and case 13, Support -
member 22 made: of elecmcally msulanng material; - L
= has mounted ‘thereon two. contacts 25, 26" whlch are i

;55;’ movable ‘thetewith. Contacts 25 and 26 face fixed -

- Contacts 25 and 26 are connectahle to a ﬁrst electrrc
circuit while ping 28 and 29 ‘are connectable by means: .
“of wires 30 to d second electric. circuit. More particu: -
larly, contacts 25 and 26 are connectable o an’ electrrcc
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power-supply network while pins 28 and 29 are.con-
nectable to an electric power-consuming device or
load:

The socket and plug described are interengageable
by relative movement one toward. the other.

If a permanent magnet 31 is mounted within the plug
and member 21 is-a permanent magnet or is of ferro-
magnetic material; insertion of the plug into the socket
by such relative movement establishes an electric con-
nection between the electric power-supply network

connected to contacts 25 and 26 and- the load con-

nected to wires 30.:Such connection is caused by the
attraction between complementary magnetic means 31
and 21 which cause contacts 25 and 26 to move into
engagement with fixed contacts 20 and 19.

Obviously, if the position.of circuit. breaker 19,20,
25,26 is reversed as shown in FIG. 3,.it is necessary to
invert the relative polarities of magnetic-elements 21
and 31 so as to cause repulsion instead of attraction
therebetween in otrder to connect mobile contacts 25
and 26 with fixed contacts 20 and 19. ‘

If elements 21, 31 ‘were designed as two U-shaped
permanent magnets {one.in the plug and one in the
socket), an electric connection between the power sup-
ply and the load could be completed only if the plug
were inserted in the socket in a predetermined relative
position, inasmuch as in any other position the mag-
netic interaction-between elements 21 and 31 would
not cause contacts 25 and 26 to approach contacts 19
and 20.

In order to indicate the .correct relative position.be-
tween the plug and the socket required for closing the
electric circuit, the former could be, for example, of
nonsymmetric configuration or the diameter of pin 28
could be made substantially different from the diame-
ter of pin 29.

It will be seen from the foregoing that if contacts 25

10

20

25

30

35

and 26 are connected to.a power-supply network, the

insertion of any extraneous electrically conducting ob-
ject such as a hair pin, a needle, etc. into the socket
through openings11 or 12 and into contact with female
connector members 14 and 15 will not cause the per-
son inserting such object-ta receive.an electric shock
inasmuch as jack 14, screw 17, fixed contact 20 and
jack 18, screw 18 and fixed contact 19 are not “alive,”
i.e. not connected to the power supply. However, if it
is the plug shown that.approaches the socket, contacts
25 and 26 are moved ‘into engagement with fixed
contacts 20 and 19, thereby closing the electrical cir-
cuit.

The socket of this embodiment, as well as

in an inert atmosphere o as to avoid.any problems de-
rived from the formation of sparks or arcs.

The elastic properties of contact carrier 23 assure
that mobile contacts 25 and 26 become -disconnected
from fixed contacts 20 and 19 when the plug is with-

drawn from the socket. This elastic member can obvi--

‘ously be replaced by any other means providing the
same effect, that is to say, the return movement of
safety link 22 to.its normal position in which it prevents
any clectric connection between the electric circuit as-
sociated with the socket and an extraneous object.

A particular advantage of the-cmbodiments just dis-
cussed, in addition to those already pointed out, is that
all possibility of the formation of an electric arc be-

tween the plug and the socket is eliminated, inasmuch .

that of .
other embodiments, could be encapsulated, if desired,

40
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as the electric circuit is broken between contacts 285, 26

and 20, 19, when the socket and plug are separated.
FIG. 4 shows an embodiment of the present invention

also comprising two complementary coupling devices,

‘i.e. a wall socket 50 and a plug 51. The socket 50 com-

prises a body 52 having unilaterally mounted therein
two female connector members (not shown) accessible
from the front of body 52 through perforations 53 and
54 and connectable to an electric power supply which
has been schematically represented by wires 55 and §6.
The socket described can be of any conventional type.
On body 52 there is mounted a safety plate 57 freely
rotatable around a pivot pin 58 which extends through
an orifice in safety plate 57 and is held by body 52.
Safety plate 57 has two perforations 59 and 60 which
are aligned with its geometric axis of rotation (i.e. the
axis of mounting pin 58) and are equidistant therefrom.
Mounting pin 58 is secured to body 52 at a location -
which is also equidistant from perforations 53 and 54
and aligned therewith.

Safety plate 57 has two permanent magnets 61 and
62 secured thereto and is biased by-a counterweight 63
into a position in which perforations 59 and 60 are not
aligned with perforations 53 and 54, The magnetic axes
of permanent magnets 61 and 62 are-aligned with per-
forations 59 and 60. However, different relative posi-
tions are possible without departing from the spirit.and
scope of the present invention. Safety plate 57 may it-
self be of magnetic material with poles suitably posi-
tioned so that it would not be necessary to have sepa-
rate magnets 61 and 62 mounted thereon. Also, coun-
terweight. 63 can be replaced by other biasing means
such as a spring having the same effect.

Plug 51 includes a pair of male connector members
or pins 64,65 spaced apart a distance equal to the spac-
ing between perforations 53 and 54 and between perfo-
rations 59 and 60. The pins 64, 65 are electrically insu-
lated from plug 51 and internally connected to a pair
of wires 66. The free ends of connector members 64
and 65 have permanent magnets 68 and 69 mounted
thereon. ‘

The arrangement further comprises a face or cover-
ing plate 67 provided with perforations which ‘in its
wall-mounted position register with perforations 53
and 54 so as to permit the insertion of male connector
members 64 and 65 into perforations 53 and 54 of
socket 50. :

In the position shown in FIG. 4, and with safety plate
57 movably mounted on body 42, safety plate 57 will
normally adopt a position in which perforations 59 and

- 60 are not aligned with perforations 53 and §4. In such

55

60

a position, if it is attempted to introduce an electrically
conductive extraneous object such as a hair pin.into
perforations 53 or 54 through the corresponding perfo-
rations in. face plate 67, safety plate §7 will prevent
such extraneous- object from entering into body 52
whereby it is impossible to establish an electric connec-
tion between the electric circuit (wires 55, 56) associ-
ated ‘with socket 50 ‘and such object. However, by
means of plug 51 which incorporates the means neces-
sary to rotate .safety plate 57 (for example through
90°), it is possible to interconnect the conductors 88,
56, and ‘66. This rotation is caused by complementary
magnetic means 61, 62, 68 and 69 which cause safety
plate 57 to rotate when pins 64 and 65 commence pen-
etrating the perforations in covering plate 67 whereby
the fields of permanent magnets 68 and 69 and of per-.
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manent-magnets 61 and 62 interact until perforatrons i

59 and 60 coincide with perforations 53 and.54. The

end positions of safety means-57 can, if-desired, be.de=

termined by means of abutments-(riot shown): present,
for exatmple, on body 52 and/or.on the:inner face of
plate 67.

From the foregoing, it will be evident that safety plate..

57:is tnovable with respect to body 52 between a first

position preventing any electric connection from being-

established between the electric circuit.associated with

socket 50 and-an extraneous object; and a second posi-
tion enabling the establishment of an ‘electric connec¢-
tion between supply wires 55, 56-and-a load connected
to wires 66.

Naturally, the'number of perforations required in the
safety plate-57-of FIG. 4 depends on the number of
pairs of mating connectors in socket: 50 -and plug 51.
Furthermore, safety plate 57 could also incorporate in
place of permanent magnets 61 and 62-two passrve
‘bodies of paramagnetic or diamagnetic material s0
_that, upot insertion -of plug 51 (with magnets 68 and
69) through-the perforations-in-plate 67 the magnets

68 ~and 69 will cause “movement. of -these bodies,.
thereby rotating safety plate 57 and enabling the estabw

lishinent of -an electric- circuit.
Although, by way of example, it has been stated that
safety plate §7 rotates through 90% 1t is obvious that

5

- 8
by repulsron 50 as to avord the possrbrhty of an object
of ferromagnetic material being inserted into perfora-
tions 53 and 54 by virtue of the interaction of magnets
74 and 75 with the ferromagnetic material of the extra-
niecus object. A further way to-avoid -this prob]em is
that magnetic elements 74, 75 simply be: two-passive

- bodiés of ferromagnetic; paramagnetic or diamagnetic

material; and magnetic elements 68, 69 be permanent
magnets
It:is.evident that safety plates 7¢ and 71 need not be

: mechamcally ‘connected by mearns of ‘brackets 72 and:

A5

73 to the magsietic means 74 75:but could also-beinte-"
grated therewith: .

With the scope of the embodiment shown in FIG. §
it would also be possible to provide a plug 81 incorpo-

rating two-conventional pins and a'third pin, connect-

20

25

able to ground; with a magnet arranged at-its free end.
In. this case; its corresponding ‘socket  would..require
three” perforations; two ‘of “which:(the ‘conventional
ones) would be normally blocked by safety plates 70,
71 while the third perforation would be free so as toen-
able the insertion of the grounded third pin-of plug 5.
In:this case, a single magnet arranged on the free end

“of the-third or “ground” pin of plug'S1 would serve to

move (preferably by repulsion) magnets 74 -and 75
along with safety plates 70 and 71; thereby enabling the

“establishment of an electric contact between:the socket:
“and the plug when one is mioved toward the other. .

‘any. other extent. of rotation is acceptable as long as -
plate 57 inits normal position ‘blocks dccess to body: 52

and in its alternate position gives access thereto. The
angle of rotation of safety plate 57 can be varied, for

30

example; by modifying the relative position of magnetic’

60.

The embodiment. of FIG 4 has been conceived in
such 2 way thata conventional socket can be converted
into a safety socket. To this end; safety plate 57 would

be mounted on the front face of socket 50. However;
it is obvicus that, if desired; safety plate 57 could also -

be mounted: within body 52 or even on the inner-face
-~ of covering plate 67.

means 61 and 62 with: respect to perforanons 59 and."

35

Theé third pin would then become connected to a nor-.

mally grounded third. contact or connector member in-
-socket 50.; ‘

In practice; it has been found that iiall:the embodl- :
ments of the present. invention incorporating safety
plates (see FIGS.'4 and. 5) it is:possible, although very

- difficult; to caiise the rotation-of safety plate §7,776.or "

" 71 by inserting, for example; a sCrewdriver through the

40

In F1G.-5 a further embodiment is shown ‘whichiis -
~ similar to the embodiment represented in FIG. 4 and -

wherein corresponding reference numerals have been

useéd-to designate identical or equivalent parts,
The basic difference between the two embodiments

is'that safety plate-57 with its perforatrons magnets and .

_counteérweight has-been replaced’in FIG. 5:by a pair of

plates 70,.71; pivoted with respect to bedy 52 dand nors

mally in a position- covermg perforations-83 and 54.

45

perforations or:access holes in covering plate 67 and

" wiggling its flat'end resting against the. safety plate. In

order to avoid such a possibility; I prefer to incorporate

0 in safety plate 57 or plates 70 and 71 additional safe-
~puards for preventing such exteriorly caused movement:
“of the safety plate towards!its connection-enabling po-
‘sition,.Such: safeguards may comprrse alrecess Sy

aligned with -these -access holes as-seen in FIG. 4,
whereby it is virtually 1mposs1ble to move safety pldte

57 by msertmg, for example a screwdriver and-rotating
it around-ai geometric -axis variably ‘inclined with re--.:

~ spect to'a perpendicular to safety plate 57, 0r 70 or 71~

50

Each plate 70 and 71 is connected by.means. of a

bracket 72-and 73, tespectively; to-an assocrated mag::

netic element 74,75, preferably consrstmg of apermas - o

‘nent magnet

- By means of this arrangement if: anyone were toat-
“tempt-to-insert-an extraneous objectiinto perforatlons*«

-§3-or.54; which provide access to the contact or-con-

“néctor; members: of socket:50; such. attempt would be.

frustrated by safety plates 70 or 71. However, in ‘order

* %o establish an electric connection between conductors:
55, 56 and 66, it is sufficient to.insert. plig 51 through::

55

60

This same effect could be obtained by other means

' stich as, for example, two straps secured in spaced rela-. -

tionship over safety plate 57 or plates 70, or 71 and de-.
ﬁmng a channel: therebetween aligned with the perfora-
tions in covering plate 67 when these plates are:in their
connéction-preventing positions.:

In the embodiments so-far. descnbed the operation. -
‘of connecting a power—supply network ‘or & first-elec: -
“tric circuit, to-a’load, ora second electric circuit,is car-
“-ried out by asingle 1 mechanical operation inasmuch as - -
the conditioning’ of the socKet-oecurs. automatically
- upon the manual mterengagement of the two-Comple= -

~mentary devices:

- the pérforations in face plate 67-50. ‘that permanent-.

“magnets 68 and 69 come within the field of permanent -
magnets 74, 75, whereby causing safety plates 70.and:
71 to rotate and enable plug 51 to be further ingserted..

“into socket 52 to establish the required ¢ electric connec

tion. It is preferable that magnets 68 69,74 and 73 act,,

[

Certain embodiments will now be described in whrch e
“the usér must perform these operatrons m tWO succes-w g

sive steps:

In this.context T shall now refer to FIGS: 6,7 and 8 e :
wherein a- socketand-plug arrangement rrm, 108 has: oo
. been shown The: socket 106 comprrses a body 102 e
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which has mounted thereon two stationary contacts or
prongs 103, 104, insulated from each other and from
that body. Contacts 103 and 104 are connectable to an
electric circuit, such as a power-supply network, and
may therefore be described as supply terminals. Body
102 has a first protruding crown-shaped portion or ser-
rated annular boss 112 integral therewith. Socket 100
also comprises an intermediate carrier member 105 ro-
tatably mounted with respect to body 102. intermedi-
ate member 105 comprises a first cylindrical portion or
sleeve 106 having two external prongs or contacts 107,
108 mounted thereon and a second hollow cylindrical
portion or sleeve 109 carrying therein two conductor
members 110, 111 each electrically connected to a re-
spective prong 107, 108 serving as an._extension
thereof. A second protruding crown-shaped member or
serrated annular boss 113 is axially slidable with re-
spect to member 105, although barred from any rota-
tional movement with respect thereto by means for ex-
ample, of a keyed or splined mounting (not shown).

Boss 113 has magnetic means in the shape of a mag-
netic pin 114 integral therewith and extending into
sleeve 109 through a perforation in sleeve 106.

Although intermediate member 105 is rotatable with
respect to body 102, prongs 163 and 104 can be
brought into electric contact with prongs 107 and 108
only when the serrated bosses or detents 112 and 113
are in the axially separated positions shown in FIG. 8;
if they are closely juxtaposed as shown in FIG. 7, inter-
mediate member 105 is prevented from rotating with
respect to body 102 by the engagement of their serra-
tions and by the nonrotatable mounting of pin 114 with
respect to intermediate member 105.

Plug 101 comprises a substantially cylindrical portion
or stem 115 having two diametrically opposite flat-
tened faces (only one shown) carrying conductor mem-
bers 116 adapted to establish conductor with contact
members 110 and 111 upon plug 101 being inserted
into sleeve 109, The terminals of plug 101 are electri-
cally connected to wires 117 connectable to a load cir-
cuit such as an electric appliance. Within stem 115 of
plug 101 there is mounted a magnetic element such as
a permanent magnet 118 adapted to cooperate, upon
insertion of plug 101 into intermediate member 105,
with magnetic pin 114. Preferably, pin 114 is a perma-
nent magnet, although for example a passive body of
paramagnetic material will also be suitable. Obviously,
pin 114 does not necessarily have to be made in its en-
tirety of magnetic material as it is sufficient that the end
thereof remote from boss 113 have magnetic character.
By means of the components described with reference
to FIGS. 6 and 8, there is provided a safety arrange-
ment adapted to operate as follows:

With prongs 103, 104 of socket 100 permanently
connected to an electric power supply, if it is desired
to energize the wires 117 it is necessary to insert plug
101, and more particularly cylindrical stem 115
thereof, into the cylindrical sleeve 109 of socket 100.
In this way, conductors 116 of plug 101 come into con-
ductor with contact members 110 and 111, which in
turn are connected to contacts 107 and 108. In the nor-
mal, connection-preventing position of . plug 100,
contacts 107 and 108 are angularly offset from
contacts 103 and 104. Unless it is plug 101 that is in-
serted into socket 100, it is not possible to rotate inter-
mediate member 105, However, if plug 101 is so in-
serted, magnetic element 118 attracts magnetic ele-

10

ment 114 to disengage the serrated boss 112 from the
coacting boss 113 and allow the intermediate member
105 to be manually rotated with respect to body 102,
whereby movable prongs 167 and 108 come into elec-
tric contact with stationary. prongs 103 and 164 as has
been shown in FIG. 8.

In the event that an extraneous object is placed in

" contact with conductors 110 and 111, no damage can
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be caused inasmuch as these conductors-are not nor-
mally connected to the electric power supply. More-
over, it is normally impossible to rotate, by using extra-
neous means, intermediate member 105 with the aim
of placing prongs 107, 108 in contact with prongs 103,
104, inasmuch as much extraneous means would not
disengage the two bosses 112, 113 from each other.

Obviously, means are provided, such as a spring {not
shown), to return the boss 113 to its engaging position
with the boss portion 112 upon plug 1061 being with-
drawn from socket 100. Similarly, means are also pro-
vided to enable plug 101 only to be withdrawn from
socket 100 when prongs 107 and 108 are free from
electric contact with prongs 103 and 164.

From the foregoing, it will'be seen that boss 113 and
magnetic pin 114 (safety means) have a normal first
position preventing the establishment of an electric
connection between the electric circuit associated with
socket 100 and an extraneous object, and are movable
to a second position enabling the establishment of an
electric connection between the power supply network
connected to socket 100 and the load connected to
plug 101.

Thus, in the embodiment of FIGS. 6, 7, and 8 the op-
erations which must be performed are first the insertion
of the plug into the socket (whereby the socket is con-
ditioned to allow the electric connection to be estab-
lished) and then a predetermined manipulation for me-
chanically establishing the required connection.

Reference will now be made to FIGS. 9 to 11 which
show a further embodiment of my invention.

In accordance with this embodiment, the socket
comprises a body or housing 200 having mounted
therein two stationary contacts 201 (the other one is
not seen in this Figure) insulated from each other and
from body 200. Body 200 is internally formed with an
abutment 200. Swingable about a pivot pin 203 within
body 200 is a carrier member 204 having two contacts
205 (only one being visible) mounted thereon and ar-
ranged so that upon member 204 rotating in a clock-
wise direction ‘about pivot point 203, contacts 205
come into engagement with contacts 201. Contacts 201
are connectable to an electric circuit (not shown), such
as an electric power supply, by means of conductors
201,

Member 204 is-hollow and its inner end defines an
opening through which there extends a plunger 206 of
magnetic material having an enlarged head positioned
within member 204 to-prevent its disengagement there-
from. The other end of member 204 is open and acces-
sible from the outside. Normally, magnetic member
206, which constitutes a detent forming part of the
safety means of this embodiment, projects from mem-
ber 204 and because of its engagement with abutment
202 prevents the rotation of member 204 and thereby
the possibility of any circuit closure between movable
contacts 205 and stationary contacts 201.

Body 200 inicludes a curved front plate 207 provided
with a vertical slot, while member 204 carries a shield
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208 which is slidable relative to curved-plate 207 on the
inner face thereof. Shield 208 has an opening coexten-
sive with the opening of member 204, providing access
thereto from outside.

The arrangement comprises a complementary plug
209 engageable with the socket just described.

Plug 209 comprises a prismatic stern 210 capable of
being inserted into the correspondingly shaped hollow
portion of member 204 through curved plate 207 and
shield 208. The plug has a shoulder 211 and-a knob
212. The shoulder 211 serves to limit the inward move-
ment of plug 209 into member 204.

Plug 209 is electrically connectable to an electric
load circuit by means of wires 213 each connected to
one of two. conductors 214 positioned. on opposite
faces of stem-210. With this arrangement, upon plug
209 being inserted into the socket, conductors 214,
214’ come .into-engagement-with -a corresponding
contact 205.

In addition, plug 209 has at its free end magnetic
means 218, for-example, a permanent magnet, which;
upon plug 209 being inserted into the socket, will at-
tract the plunger 206, thereby carrying it to.a releasing
position, enabling the establishment of a connection
between contacts 205 and 201, by rotation of member
204 in a clockwise direction as'shown by arrow 216.
Such rotation must be effected by the user by pressing
downwardly on knob 212.

In order to prevent plug 209 from being withdrawn
wher the arrangement is in the operating position
shown in FIG. 10, channel:shaped recesses 217 are
provided which engage the sides of the vertical slot de-
fined in curved plate or front wall 207 which thus acts
as a locking means for the plug. This vertical slot has
an enlarged portion at its upper end through which plug
209 can be inserted and withdrawn from the socket. In
this way, plug 209 can be withdrawn only when mem-
ber 204 is in the normal or blocking position shown in
FIG. 9, being otherwise held in place by the constricted
slot portion. Similarly, plug 209 can be inserted into.its
corresponding socket only when the socket is in the po-
sition shown in FIG..9. It will be seen that upon insert-
ing an extraneous object into the socket positioned as
shown in FIG. 9 and more particularly into- member
204, such extraneous object, even if it should come into
contact-with contacts 205, will'not be electrically con-
nected to the power supply inasmuch as their down-
ward extensions are not in engagement with supply ter-
minals 201. Similarly; it is impossible to cause rotation
of member 204 by means of such an extraneous object,
in view of the interlocking bétween magnetic member
206 and abutment:202. It will accordingly be seen that
the normal position shown in FIG. 9 prevents the estab-
lishment of any electric connection between the elec-
ttic circuit associated with the socket and an extrane-
ous object, whereas upon a forward shift of magnetic
member 206 within member 204 (off-normal position)
it is possible to establish an electric connection be-
tween, for example, a power supply and a load, con-
nected to wires 213, by swinging the member 204
about its pivotal axis.

Obviously, when member 204 is in the upwardly in-
clined position shown in FIG..9 and the plug is not in-
serted thereinto, the magnetic plunger 206 will be
driven by gravity into locking engagement with abut-

ment 202. If additional safeguards are needed, plunger-

206 could be placed under the effect of a biasing spring
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tending to move it rearwardly toward its blocking posi-
tion. Both the effect of this spring as well as the effect
of gravity are overcome by.the magnetic attraction ex-
isting between plunger 206 and: magnetic means 215
upon the plug being-inserted into member 204,

Advantageously, plunger 206 should not be designed-
as or incorporate a permanent magnet, but should be
a passive member of ferromagnetic material, as in this
way there is-avoided the. possibility of an extraneous
object. of ferromagnetic material being able to- with-
draw:the plunger from its blocking position.

In FIG. 12 a-further embodiment has been shown
which has beéen conceived particularly. for intercon-
necting two electric circuits or two branches of an elec-
tric circuit, designed to carry a large current, requiring
the exertion of considerable-contact pressure between
a-movable contact and-a stationary-contact.

In the embodiment of FIG. 12, the socket comprises
a hollow ‘body or housing 390 of insulating material
which has mounted therein a pair of supply terminals
301,301’ connected to a power source schematically
represented by arrows 302, Body 300 defines two per-
forations 303; 304 lined at least in part by electrically
conductive bushings 305, 306. These busings 305, 306
are electrically connected to contacts 347, 308 serving
as extensions thereof. Within body. 300 there is slidably
mounted a circuit breaker in the form of a nonconduc-
tive piston member 309 having bridge pieces 310, 311
mounted theréon. These bridge pieces 310, 311 are ar-
ranged-in such a way that, upon member 309 sliding to-
ward the right (as viewed in FIG. 12), bridge piece 310
interconnects the contacts 301 and 307 while bridge
piece 311 interconnects. the contacts 301" and 308,
whereby an electric connection is established between
power source 302 and conductive bushings 305, 306.

In addition, member 309 carries magnets 312, 313
substantially aligned with perforations 303, 304. Mem-
ber 309'is secured to a movable coil 314 of an electro-
magnetic device whose armature 314’ is secured to
body 300. Armature 314’ isa suitably oriented perma-
nent magnet so polarized as to cause member 309 to
move to. the right upon-energization of coil 314. Coil
314 is permanently connected (in an ancillary circuit
schematically represented by wires 315) to tabs 322,
323 of jacks or bushings 305, 306. Piston member 309
is normally biased toward its retracted or connection-
preventing position (i.e., the position shown in FIG!
12) by springs 316.

The arrangement further comprises a plug 317 which
is conventional in most aspects except that the free
ends of pins 318, 319 incorporate permanent magnets
320, 321. If desired, these magnets:320, 321 could be
replaced by a single permanent -magnet in the body. of
the plug as shown, for example, in the embodiment of
FIG. 2; obviously it would then be necessary toslightly
modify the positioning of magnets 312, 313,

Upon inserting pins 318, 319 of plug 317 into perfo-
rations 303 and 304, the mutual attraction of magnets
320, 321,312, 313 draws the piston 309 to the right (as
viewed in FIG. 12), whereby bridge pieces 310, 311
will interconnect contacts 301 and 307 as well as
contacts 301’ ‘and 308. Upon the supply leads 302,
302" becoming- connected to contacts: 322 and 323,
electromagnet 314 will be energized, thereby intensify-
ing the contact pressure between contacts 301, 367 and..
bridge piece 310 as-well as between contacts 301,308
and bridge piece 311.
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If an extraneous object were to be inserted into per-
forations 303, 304, it would be most difficult for such
an object to reach the contacts 301, 301’ inasmuch as
the latter are hidden.and inaccessible from outside.

It will be obvious to those skilled in the art that the
present invention is not limited to incorporating safety
means into the combination of a plug with a socket or
a cover plate therefor, inasmuch as.it is also possibleto
incorporate the novel features of any of the sockets de-
scribed and claimed into an adapter capable of con-
verting a conventional socket into a protected one..In
this case the adapter may be semi-permanently con-
nectable to a conventional socket. This has been shown
in FIG. 13 where reference 400 designates a conven-
tional wall socket- while reference 401 denotes an
adapter in accordance with the present invention. The

adapter 401 comprises two pins 402 insertable into per- -

forations 403 of the convention socket 400. Adapter
401 has internal conductors electrically connected one
to each pin 402 and accessible from outside through
perforations 405 and 406. In addition, adapter member
401 incorporates magnetically controlled safety means
in accordance with any of the preceding embodiments,
preferably those of FIGS. 1to §.

In order to avoid the risk of adapter socket 401 being
withdrawn from conventional socket 400, once it has
been inserted thereinto, retaining means 404 are pro-
vided which, for example, can comprise a pair of elastic
blades 404 mounted at the-ends of pins 402 and which,
once pins 402 have been inserted-into perforations 403,
prevent the adapter 401 from being withdrawn. Obvi-
ously, the particular construction of retaining means
404 is not an important aspect of the present invention
and a large number of different structures-can be con-
ceived to the same end.

It will be understood that the embodiments described
by way of example are susceptible of modifications as
to their construction and materials without departing
from the scope of the invention as specifically defined
in the following claims.

I claim:

1. A protective electric coupling comprising:

a first coupler provided with at least one concealed .

first electrical connector adapted to be tied to a
source of electrical energy;

a second coupler complementary to said first coupler
provided with “a second electrical connector
adapted to be tied to a load, said second connector
being matingly engageable with said first connector
through an access opening in said first coupler

upon operative interengagement of said: couplers;

safety means in said first coupler for preventing the

energization of an extraneous object other. than:

said second.connector introduced through said.ac-
cess opening into-contact with said first connector;
and

coacting first and second magnetic
first and second -couplers for deactivating said
safety means upon incipient interengagement of
said couplers to facilitate energization of the load
via said connectors, said safety means including
mechanism effective prior to deactivation thereof
for inhibiting full operative interengagement of
said couplers.

means on said
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2. A protective electric coupling as defined in claim
1 ‘wherein said first and second magnetic means com-
prises a passive' magnetic element on said first coupler
and an active magnet on said second coupler.

3. A protective electric coupling as defined in claim
1 wherein said first and second magnetic means are a
pair of magnets polarized to repel each other.:

4. A protective electric coupling as defined in claim
1 wherein said mechanism comprises a blocking mem-
ber normally obstructing said first connector and carry-
ing said first magnetic means, said blocking member
being deflectable into a nonobstructing position - by
magnetic interaction of said first and second magnetic
means.

5. A protective electric coupling as defined in claim
4 wherein said second magnetic means is mounted on
said second connector for introduction into said access
opening.

6. A protective electric coupling as defined in claim
4 wherein said first coupler includes a front plate pro-
vided with said access opening, said blocking member
being swingable behind said front plate in a plane paral-
lel thereto.:

7. A protective electric coupling as defined in claim
6 wherein said blocking member is provided with a de-
pression normally in line with said access opening for
preventing a displacement of said blocking member by
a tool inserted therethrough.

8. An adapter for a socket provided with a jack con-
nected to a source of electrical energy and engageable
by a pin of a plug connected to a load, comprising a
body, a male connector extending from said body for
insertion into said jack, a:.female connector on said
body adapted to receive said pin, circuitry in said body
for ‘extending an electrical-connection from said jack
through said connectors and said pin to the load upon
operative interengagement of said plug with said body,
safety means in said body for preventing the energiza-
tion of an extraneous object other than said pin intro-
duced into said female connector, magnetic means in

- said body displaceable by a magnet on said plug for de-
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activating said safety- means upon- incipient. interen-
gagement of said plug with said body, said safety means
including mechanism effective prior to deactivation
thereof for inhibiting full operative interengagement of
said plug and said body, and retaining means on said
body for preventing its detachment from a socket en-
gaged thereby.

9. A wall socket having a body provided with an ac-
cess opening and a concealed electrical connector con-
tactable through said access opening by a mating pin of
an associated plug and adapted to be tied to a source
of electrical energy, said socket comprising:

a blocking member between said access opening and
said connector for normally obstructing the latter
to prevent energization of an extraneous object
other than said pin inserted into.said access open-
ing; and

magnetic means on said blocking member positioned
to interact with a magnet on said plug upon incipi-
ent penetration of said access opening by said pin
to displace said blocking member into. a .nonob-
structing position.
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