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[57] ABSTRACT

Steel pins of a locking mechanism are pivotally
mounted in a casing on a supporting element and are
biased by permanent magnets toward a rest position in
which they hold an apertured lock element at a dis-
tance from the supporting element and thereby keep a
latch attached to the apertured element in its locking
position. When deflected from the rest position by
more effective magnets on an inserted key, the locking
pins enter the apertures of the apertured lock element,
and thereby permit the latter to approach the support-
ing element, thereby withdrawing the latch from its
locking position. -

10 Claims, 5 Drawing Figures
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1
MAGNETIC LOCKING MECHANISM

This invention relates to locking mechanisms, and
particularly to a locking mechanism which is operated
by means of a key carrying permanent magnets.

In known locking mechanisms of the type disclosed
in U.S. Pat. No. 3,056,276, there is being provided an
apertured locking element and another locking ele-
ment carrying movable pins which are moved by mag-
nets on the key between respective positions in which
they may or cannot enter the apertures in the apertured
locking element, thereby permitting more or less rela-
tive movement between the two locking elements.

In the known mechanism, the pins are moved into a
well defined unlocking position when the key is in-
serted in the lock, but only friction holds them in this
position or any other position when the key is with-
drawn. When the entire mechanism is subjected to me-
chanical shock in a suitable direction, the pins may be
jarred out of a rest or locking position into the unlock-
ing position without the use of a key.

The primary object of this invention is the provision
of a locking mechanism which requires its mating key
for unlocking and cannot be unlocked by merely shak-
ing the mechanism, regardless of the force or impact
used in subjecting the mechanism to shock.

With this object and others in view, as will hereinaf-
ter become apparent, the invention provides two lock-
ing elements in a casing, a first element being fixedly
fastened to the casing and the second element being
guided in the casing for movement relative to the first
element, one of the elements being formed with a plu-
rality of apertures directed toward the other element.
The latter carries a plurality of elongated pin members
of magnetically susceptible material, such as ferrous
metal, and the pin members may move between respec-
tive operative and rest positions. When in the operative
position, the pin members are longitudinally directed
toward the apertures of the one element and enter re-
spective apertures when the second element ap-
proaches the first element. When in the rest position,
the pin members are out of alignment with the aper-
tures and limit movement of the second locking ele-
ment toward the first element in a position in which the
pin members are entirely outside the recesses. First
magnets mounted in the casing bias the pin members
toward their rest positions. A key carries second mag-
nets and is guided toward and away from an unlocking
position in the casing in which the second magnets bids
the pin members toward the operative positions with a
force sufficient for overcoming the biasing force of the
first magnets. The second locking element is opera-
tively connected with a latch or the like for simulta-
neous movement therewith.

Other features, additional objects, and many of the
attendant advantages of this invention will readily be
appreciated as the same becomes better understood by
reference to the following detailed description of a pre-
ferred embodiment when considered in connection
with the appended drawing in which:

FIG. 1 shows a padlock of the invention without its
front wall in front elevation;

FIG. 2 shows two elements of the lock of FIG. 1 and
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-an associated key in their operative alignment in a per- .

spective view not drawn to scale;

2

FIG. 3 shows one of the elements illustrated in FIG.
2 on a larger scale than in the corresponding view of
FIG. 1 and in the rest position;

FIG. 4 is a fragmentary front view of the element of
FIG. 3 and of the associated key in the unlocking posi-
tion; and

FIG. 5 is a fragmentary side elevation of the device
of FIG. 3.

The padlock illustrated in FIG. 1 has a casing 1 from
which a shackle 2 projects. One leg 20 of the shackle
2 is freely slidable in the casing 1 in a manner not
shown. The other leg 21 passes through a bore in a
heavy frame 22 fixedly fastened in the casing 1, and the
notched end 23 of the leg 21 is exposed in the casing
cavity. A helical compression spring 24 biases the end
23 outward of the casing, and a latch 25 engaging the
notch in the end 23 holds the leg 21 in the illustrated
position. A rocker pivoted on the inner casing wall has
a short arm 27 closely adjacent the free end of the leg
21 and a longer arm 28 which engages a groove in the
latch 25. A helical compression spring 29 interposed
between a bracket 30 of the frame 22 and the rocker
arm 28 biases the latch 25 outward of the notch in the
leg end 23. The compression spring 24 abuts against a
hook-shaped end portion of the bracket 30,

The structure described so far is conventional and
operates in a conventional manner. When the shackle
2 is inserted in the casing 1, its inward movement is ulti-
mately braked by the spring 24 until the free end of the
leg 21 hits the rocker arm 27, whereby the arm 28
pushes the latch 25 into the notch of the leg end 23
against the restraint of the spring 29.

This invention is concerned with the locking mecha-
nism which holds the latch 25 in the illustrated posi-
tion, and which permits the latch to be withdrawn by
the spring 29 so as to permit the shackle 2 to be re-
leased from the casing 1.

The mechanism includes an elongated, generally
rectangular plastic block 3 fixedly fastened in the cas-
ing 1 in the assembled condition of the latter between
the front wall, removed in FIG. 1, and the rear wall of
the casing and by integral ribs 31 longitudinally pro-
jecting from the block 3 into conforming notches of the
frame 22. A rod 32, longitudinally aligned with the
latch 25 is guided in a non-illustrated bore of the block
3 and carries an elongated brass plate 4 which is fixedly
fastened to the latch 25 and guided between the front
and rear walls of the casing 1 for movement in the di-
rection of the double arrow 8 (FIG. 2). The plate 4 is
held in the position shown in FIG. 1 by two pairs of
round steel pins 6. :

As is better seen in FIG. 3, the pins 6 are received
with ample clearance in respective bores 13 of the
block 3, and have each a circumferential groove 12 ap-
proximately equidistant from the ends of the pin, one
end 10 being pointed. A flexible diaphragm 14 in each
bore 13 is integral with the block 3 and has a central -
aperture through which the pin 6 passes. The rim of the
diaphragm is received in the groove 12 and thereby axi-
ally secures the pin while the flexibility of the dia-
phragm permits universal angular movement of the pin

-within the limits set by the walls of the bore 13.

Two small bar magnets 11 are fixedly fastened in
conforming recesses of the block 3 between the bores
13 associated with each pair of pins 6, the axis of the
magnet 11 being perpendicular to the common plane
defined by the axes of the bores. The magnets 11 are
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offset from the median longitudinal plane of the block
3 perpendicular to the bore axes in a direction away
from the pointed ends 10 of the pins 6 so that the
pointed ends 10 of each pair of pins diverge under the
effect of the magnetic field 11’ of the associated mag-
net 11, as is best seen in FIG. S.

The ribs 31, the rod 32, and the bore in the block 3
slidably receiving the rod 32 have been omitted from
FIGS. 2 to 5 for the sake of clarity.

Reverting now to FIG. 1, it is seen that the spring 29
urges the brass plate 4 against the diverging pointed
ends 10 of the pins 6, thereby spreading the pins to the
limits available in the bores 13, the pins being held
against the force of the spring 29 by the associated dia-
phragms 14, but also by frictional engagement with the
walls of the block 3.

The plate 4 has four apertures 7 dimensioned to re-
ceive the pointed ends 10 of respective pins 6, but far
out of alignment with the pins in the rest position of the
pins-shown in FIGS. 1, 3, and 5. The pins 6 are moved
into an operative or unlocking position of alignment
with the apertures 7 by a key 5 which is a flat brass strip
having four bar magnets 9 inserted therein. The mag-
nets 9 are identical with the afore-described magnets
11, but their axes are parallel to those of associated
bores 13 when the key is inserted into the casing 1
through a key slot 33 in the bottom wall of the casing
so that it is located between a side wall of the casing 1
and- the block 3 and longitudinally abuts against the
frame 22, as is not explicitly shown. The relative longi-
tudinal positions of the plate 4, the block 3, and the key
5 are illustrated in FIG. 2, but their transverse spacing
has been increased for clearer pictorial representation.
The handle portion of the key 8, which projects from
the slot 33, has been omitted.

As is best seen in FIG. 4, the magnetic fields 9’ of the
magnets 9, because of their more favorable orientation
relative to the pins 6, overcome the field 11’ and pivot
the pins 6 in the diaphragms 14 into respective posi-
tions of alignment with the apertures 7, thereby permit-
ting the spring 29 to move the plate 4 in the direction
of the arrow 8, and to withdraw the latch 25 from the
notch in the leg end 23 of the shackle 2. The spring 24
thereafter at least partly ejects the shackle 2 from the
casing 1, permitting its further withdrawal whether the
key § is left in the casing 1 or removed.

When the shackle 2 is again inserted into the casing
1 to the locked position shown in FIG. I, the plate 4 is
retracted by the rocker arm 28 which inserts the latch
25 into the notch of the leg end 23, and the released
pins 6 are free to revert to their rest position under the
attraction of the magnets 11 if the key 5 is absent.

While the invention has been described with refer-
ence to a padlock whose shackle may be fully removed,
it is obviously equally applicable to a padlock whose
shackle, when partly released, may be swung about one
of its fegs which remains attached to the lock casing.
The pins 6 have been shown to be fastened in the block
3 by universal joints permitting pivoting movement in
all directions. A simpler locking arrangement in which
the pins can swing in one plane only will readily be de-
vised on the basis of the above teachings. It provides a
smaller number of combinations for the positions of the
magnets 9, and thus a smaller number of different keys.
Instead of pivotally mounted pins, the invention is
equally applicable to locks, known in themselves, in
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4

which the pins are guided for longitudinal movement
only.

It is a common feature of the illustrated embodiment
and of all variations that a set of magnets fixedly
mounted in the lock casing hold the pins in a locking
or rest position or at least biases the pins toward a rest
position from which they cannot readily be dislodged
by mere mechanical shock, but that magnets correctly
positioned on a mating key shift the pins from the rest
position to an unlocking position against the restraint
of the fixed magnets.

It is more economical to make the magnets 9 and 11
identical in size, shape, composition, and field strength,
and to vary their effects on the pins 6 by suitably orient-
ing the axes of the magnets, but analogous results can
be achieved by identically oriented magnetic fields dif-
fering in strength. Other variations will readily suggest
themselves to those skilled in the- art.

It should be understood, therefore, that the foregoing
disclosure relates only to a preferred embodiment of
the invention, and that it is intended to cover all
changes and modifications of the example of the inven-
tion herein chosen for the purpose of the disclosure
which do not constitute departures from the spirit and
scope of the appended claims.

What is claimed is:

1. A locking mechanism comprising, in combination:

a. a casing; :

b. a first locking element fixedly fastened in said cas-
ing;

c. a second locking element guided in said casing for
movement relative to said first element,

1. one of said elements being formed with a plural-
ity of apertures directed toward the other ele-
ment;

d. a plurality of elongated pin members of magneti-
cally susceptible material mounted on the other el-
ement for movement between respective operative
and rest positions,

1. said pin members, when in said operative posi-
tion, being longitudinally directed toward said
apertures and entering respective ones of said ap-
ertures when said second element approaches
said first element,

2. said pin members, when in said rest positions,
being out of alignment with said apertures and
limiting movement of said second element to-
ward said first element in a position in which said
pin members are outside said apertures;

e. first magnetic means fixedly mounted on said other
element and biasing said pin members toward said
rest positions thereof;

f. a key carrying a plurality of second magnetic
means; and

g. guide means on said casing for guiding said key to-
ward and away from an unlocking position in which
said second magnetic means bias said pin members
toward the operative positions thereof with a force
sufficient to overcome the biasing force of said first
magnetic means; and

h. latching means operatively connected to said sec-
ond locking element for simultaneous movement
therewith.

2. A mechanism as set forth in claim 1, wherein said

first magnetic means and said second magnetic means
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generate respective fields in said pin members when
said key is in said unlocking position thereof,

3. A mechanism as set forth in claim 2, wherein said
fields are transverse to each other.

4. A mechanism as set forth in claim 2, wherein said
latching means are connected to said one locking ele-
ment for simultaneous movement therewith relative to
said other element.

5. A mechanism as set forth in claim 2, wherein said
members constitute at least one pair of pin members,
and said first magnetic means include a single perma-
nent magnet member associated with the pin members
of each pair for biasing the associated pin members to-
ward the respective rest positions.

6. A mechanism as set forth in claim 2, wherein said
first magnetic means include a permanent magnet
member.
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7. A mechanism as set forth in claim 6, wherein said
magnet member has an axis transverse to the direction
of elongation of said associated pin member.

8. A mechanism as set forth in claim 7, wherein said
second magnetic means each include a permanent
magnet member having an axis, the magnet members
of said second magnet means being associated with re-
spective pin members, when in said unlocking position,
and having respective axes extending in the direction of
elongation of the associated pin members.

9. A mechanism as set forth in claim 7, wherein said
first element is said other element.

10. A mechanism as set forth in claim 9, wherein said
pin members are mounted on said first element for piv-

otal movement between said positions thereof,
* * * * *

50

S5

60)



