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1
MAGNETIC DECOUPLER

BACKGROUND OF THE INVENTION

This invention pertains generally to magnets and
- more particularly pertains to magnetic decouplers for
use with antitheft devices.

A known antitheft device for use in stores selling
such goods as clothing or dry goods comprises a disc
that sets off an alarm if taken out of the store. One
typical disc of this type is manufactured by the Knogo
Corp., of Hicksville, New York, and sold under the
trade name THE KNOGO WAFER. The disc is at-
tached to the goods to be protected by means of a ta-
pered pin inserted through the goods and into one side
of the disc. The length of the pin is greater than the
thickness of the disc, and the side of the disc opposite
that into which the pin is inserted is provided at its
center with a nipple in which the pin is accommodated,
so that the full length of the pin can be inserted into the
disc. The pin has at least one circumferential groove.
The nipple contains a mechanism for engaging the
groove in the pin, which mechanism is constructed so
that the pin can be easily inserted into it but, once in-
serted, cannot be withdrawn uritil the gripping mecha-
nism can be made to disengage the groove. As a result,
a potential thief cannot remove the disc from an article
of merchandise. A special magnetic decoupler used to
permit the removal of the disc by the clerk when the
article is purchased. The magnetic decoupler includes a
cavity into which the nipple is inserted, and a perma-
nent magnet of suitable design provides a magnetic field
in the cavity with a flux in such a direction within the
cavity as to force the gripping mechanism in the nipple
to disengage from the groove, allowing removal of the
pin from the disc.

SUMMARY OF THE INVENTION

The chief object of the present invention is to provide

an inexpensive, strong and compact magnetic decoupler
for use with an antitheft device
above.

According to the present invention, a relatively inex-
pensive, but nonetheless powerful, composite perma-
nent magnet is provided. One part of this magnet is an
annular permanent magnet made of a relatively inex-
pensive material such as ceramic and having a bore
large enough to accommodate the nipple of the disc.
The composite magnet also comprises a disc shaped,
more powerful permanent magnet whose diameter is
approximately equal to that of the bore of the annular
magnet. The two magnets are aligned coaxially with but
axially displaced from each other. The poles of the two
magnets are oriented in opposite directions so that flux
lines proceed from the face of the annular magnet re-
mote from the disc magnet through the bore of the
annular magnet to the near face of the disc magnet.

A plate of cold-rolled steel or other suitable magnetic
material is placed on the face of the annular magnet
remote from the disc magnet to further concentrate and
focus the lines of magnetic flux in the bore of the annu-
lar magnet. The face plate is provided with a hole
aligned with the bore of the annular magnet.

When the antitheft device is to be unlocked, the nip-
ple is placed in the cavity defined by the bore of the
annular magnet, and the strong magnetic field therein
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2
causes the gripping mechanism of the disc to disengage
from the groove of the pin.

BRIEF DESCRIPTION OF THE FIGURES

For the purpose of illustrating the invention, there is
shown in the drawings an embodiment which is pres-
ently preferred; it is to be understood, however, that the
invention is not limited to the precise arrangements and
instrumentalities shown.

FIG. 1is a top view of the preferred embodiment of
the magnetic decoupler of the invention.

FIG. 2 is a sectional view of the preferred embodi-
ment taken along section line 2—2 of FIG. 1.

FIG. 3 is a sectional view of the gripping mechanism
of the antitheft disc engaging the tapered pin.

FIG. 4 is a view similar to FIG. 3, in which the nipple
of the antitheft disc is inserted in the bore of the decou-
pler of FIGS. 1 and 2, allowing the pin to be removed
from the disc.

DETAILED DESCRIPTION OF THE
INVENTION

As shown in FIGS. 1 and 2, the magnetic decoupler
10 of the invention includes a composite permanent
magnet comprising two separate permanent magnets 12
and 14. High coercive force permanent magnet 14 is
disc-shaped and is disposed on steel plate 16. The mag-
net 14 is surrounded by a second annular steel plate 18
that is at least as thick as disc-shaped magnet 14 and that
is disposed on the first steel plate 16. ‘The other, low
coercive force permanent magnet 12 is annular and is
disposed on the annular steel plate 18, the bores 20 and
22 of annuli 18 and 12, respectively, being aligned. The
upper and lower faces of the disc magnet 14 are its pole
faces, as are the upper and lower faces of the annular
magnet 12. The two magnets 12 and 14 are oriented so
that the upper surface of disc magnet 14 and the lower
surface of annular magnet 12 have the same polarity. As
a result of this arrangement, flux lines having one end at
the upper surface of disc magnet 14 pass through the
bore of the annular magnet 12 and have their other end
at the upper surface of magnet 12. A cover plate 24 of
cold-rolled steel is provided to carry the flux off the
annular magnet 12 for the purpose of concentrating and
focusing the flux lines in the bore 22 still further. The
cover plate 24 is provided with a hole 26 aligned with
bore 22 and large enough to accommodate the nipple of
the antitheft device with which the magnetic decoupler
is to be used. The cover plate 24, the bore 22 of the
annular magnet 12 and the upper face of the disc-shaped
magnet 14 define a cavity 28 into which the nipple is
inserted for unlocking.

According to the preferred embodiment of the inven-
tion, the disc-shaped magnet 14 is a relatively strong
magnet and is made of a composition including a rare
earth element, for example, SmCo. With the novel con-
figuration of the magnetic decoupler, the annular per-
manent magnet 12 need not be very strong and may be
made of a magnetic ceramic material such as oriented
barium ferrite or strontium ferrite.

As is explained below, the gripping mechanism of the
antitheft wafer 36 can be unlocked only by being sub-
jected to a strong force acting downward (in the orien-
tation of FIGS. 3 and 4). A force component acting
perpendicularly to this direction not only is useless but
appears to hinder the unlocking of the gripping mecha-
nism 34. When the nipple 38 of the wafer 36 is inserted
in the cavity 28, therefore, a magnetic flux with as
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strong a vertical component (in the orientation of FIG.
2), and as weak a horizontal component, as possible
must be provided.

The flux lines 13 of the annular magnet 12 passing
- from the upper to the lower face of magnet 12 via the
bore 22 can be thought of as squeezing the flux lines of
the disc shaped magnet 12 in toward the center of the
bore 22. The magnetic flux in the bore 22 due to the
composite magnet, as a result, is extremely strong and is
almost completely vertical.

It has been found that the composite magnet of the
invention is substantially more effective for use in un-
locking an antitheft disc of the type described hereinbe-
low as a magnet consisting of three SmCo magnets
indentical to the disc shaped magnet 14, arranged coaxi-
ally and back-to-back. Since such a SmCo magnet is
typically many times as expensive as a ceramic magnet
like magnet 12, the invention is a relatively inexpensive
decoupler.

The cover plate 24 is preferably made of a ferromag-
netic material (e.g. cold rolled steel) but may be made of
a non-ferromagnetic material such as aluminum. Tests
have shown that the use of a ferromagnetic plate 24
focuses the magnetic flux in cavity 28 unexpectedly
more effectively than a non-ferromagnetic plate and
more effectively than would have been predicted for a
ferromagnetic plate. Comparative tests were performed
to determine the vertical pull of the decoupler of the
present invention on a ferromagnetic core that simulates

the core 52 of the gripping mechanism 34. In such tests

the decoupler of the present invention with a non-ferro-

magnetic cover plate developed a force of 450-475

grams, while the decoupler with a cold rolled steel

cover plate exerted a force of 550-575 grams on the
core.

The cover plate 24, annular magnet 12 and steel
plates 18 and 16 are held together in the preferred em-
bodiment by screws 30 located at the corners of steel
plate 16. Screw holes 32 are also provided at the corners
of cover plate 24 to permit the magnetic decoupler to be
securely fastened to a store counter.

The magnetic decoupler of the invention is compact,
structurally strong and relatively inexpensive, and pro-
vides a narrow, intense and permanent magnetic field.

In order to understand fully the operation of the
decoupler of the invention, it is necessary first to under-
stand the functioning of the gripping mechanism of the
antitheft disc. This will be described in the following.

FIGS. 3 and 4 show the gripping mechanism 34 of the
antitheft device 36. Mechanism 34 is located in nipple 38
of disc 36 and includes both a collar 40 and a core 42.
Collar 40 is secured to the interior of the base portion of
nipple 38 and has a conical inner surface 44. Core 42 is
located within nipple 38 and has an outer conical sur-
face 46 which is urged upward into contact with the
inner conical surface 44 of collar 40 by spring 48.

A vertical bore 50 is formed in core 42 and receives
the shaft of tapered pin 54 when pin 54 is inserted into
nipple 38. A horizontal bore 52 is also formed in core 42
and intersects the vertical bore 50. Two ball bearings
56, 58 are located in bore 52. When the outer surface 46
of core 42 engages the interior surface 44 of collar 40,
surface 44 blocks the open ends of bore 52 causing
bearings 56, 58 to be wholly contained within bore 52.
The size of ball bearings 56, 58 is sufficiently large to
exterid into vertical bore 50 and to engage grooves 60 of
pin 54 when the pin is located in nipple 38.
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Before pin 54 is inserted into nipple 38, core 42 is in
the position illustrated in FIG. 3 and ball bearings 56, 58
extend into bore 50. When pin 54 is first inserted into
nipple 38, its tapered front end contact balls 56, 58 and
urges core 42 downward against the force of spring 48.
As core 42 'moves downward, ball bearings 56, 58 are
permitted to slide radially outward from the shaft of pin
54 due to the conical shape of the interior surface of
collar 40. Core 42 continues moving downward until
the distance between ball bearings 56, 58 is equal to the
diameter of the shaft of pin 54. At this time, pin 54 is free
to move into nipple 38. As a result of the foregoing, pin
54 is free to slide into nipple 38 at the users discretion.

-Once pin 54 has been placed in nipple 38, it cannot be
removed therefrom without the use of a decoupler such
as decoupler 10 of the present invention. If any attempt
is made to remove pin 54 from nipple 38, the shaft of pin
54 moves slightly upward until ball bearings 56, 58
engage anyone of the grooves 60 formed in pin 54. Once
this has occurred, the ball bearings 56, 58 are forced into
groove 60 by the inner conical surface of collar 40 and
prevent the further removal of pin 54. Accordingly, pin
54, and along with it disc 36, cannot be removed from
the article of clothing by a potential thief.

In order to unlock the disc 36 and permit the removal
of pin 54, nipple 38 is inserted into cavity 28 of decou-
pler 10. The strong, highly focused, mostly vertical
magnetic field in cavity 28 pulls core 42 downward
against the force of spring 48 until the open ends of bore
52 are no longer blocked by collar 40. See FIG. 4. Asa
result, the ball bearings 56 are free to move outward
from vertical bore 50, in response to an upward tug on
pin 54, allowing the pin 54 to be easily removed from
the disc 36.

Although a preferred embodiment of the invention
has been described in detail, many modifications and
variations thereof will now be apparent to one skilled in
the art. Accordingly, the scope of the present invention
is to be limited not by the details of the preferred em-
bodiment herein described, but only by the terms of the
appended claims.

What is claimed is:

1. A composite magnet, comprising:

an annular, ceramic magnet having opposed substan-
tially flat faces and a bore extending between said
faces along a first axis, a first of said flat faces defin-
ing a first pole of said ceramic magnet having a first
polarity, a second of said flat faces defining a sec-
ond pole of said ceramic magnet having a second,
opposite, polarity;

a cylindrical rare earth magnet having opposite sub-
stantially flat faces and a central axis coaxial with
said first axis, a first of said flat faces of said rare
earth magnet defining a first pole of said rare earth
magnet having said first polarity, the second of said
flat faces of said rare earth magnet defining a sec-
ond pole of said rare earth magnet having said
second polarity; and '

means for orienting said magnets relative to one an-
other such that said ceramic magnet serves to both
focus and add to the flux lines of said rare earth
magnet and such that said flux lines extend between
said first flat face of said rare earth magnet and said
second flat face of said ceramic magnet along a
path which passes through said bore of said ce-
ramic magnet in a direction substantially parallel to
said first axis whereby a strong magnetic field is
defined in said bore..
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2. The composite magnet of claim 1, wherein said
orienting means includes a cover plate having a face
adjacent said second face of said ceramic magnet.

3. The composite magnet of claim 2, wherein said
cover plate is formed of cold-rolled steel. '

4. The composite magnet of claim 1, wherein said
rare earth magnet is formed of SmCo.

5. The composite magnet of claim 1, wherein said first
flat face of said rare earth magnet and said first flat face
of said eeramic magnet lie substantially in a common
plane.

6. The composite magnet of claim 2, wherein said
orienting means further includes a first base plate on
which said rare earth magnet is disposed and means for
coupling said first base plate to said cover plate.

7. The composite magnet of claim 6, further compris-
ing a second base plate, said second base plate being
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annular and being disposed on said first base plate and
surrounding said rare earth magnet.

8. The composite magnet of claim 7, wherein said

ceramic magnet is disposed on said second base plate.

9. In combination, a composite magnet according to

any one of claims 2-8 or 1 and an antitheft device com-
prising:

a pin having a tapered shaft provided with at least one
circumferential groove;

a main body having a nipple and having a first bore in
said main body and extending into the interior of
said nipple, and said nipple being small enough to
be received in said bore of said annular magnet; and

gripping means housed in the interior of said nipple
for securely engaging said groove in said shaft of
said pin when said pin is inserted in said first bore,
it being possible to disengage said gripping means
from said groove only by inserting said nipple in

said bore of said annular magnet.
LI T A
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