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zones of the key. At those locations, one. of the cham-
bers is formed with interconnecting channels, permit-
ting the locking elements to slide from one chamber
into the next, and thus permit sliding movement of the
plate-like bodies with respect to each other.

24 Claims, 12 Drawing Figures
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MAGNETIC LOCK WITH RELATIVELY SLIDABLE
ELEMENTS

The present invention relates to a magnetic locking
mechanism which is adapted to cooperate with a key
having magnets placed thereon in specifically predeter-
mined, coded locations.

Various types of lock mechanisms utilizing magneti-
cally coded keys have been proposed. It is an object of
the present invention to provide a locking mechanism,
particularly adapted for sliding operation, which uti-
lizes a minimum of parts, is simple to assemble, can be
made to be particularly flat, or of small diameter, and
still provide for a substantial number of coded combi-
nations.

SUBJECT MATTER OF THE PRESENT
INVENTION

Briefly, a pair of relatively slidable members are pro-
vided, preferably of plate-like form (although one can
be a center cylinder and the other one a hollow sur-
rounding tube), the two members being formed with
chambers therein which have outlines which are essen-
tially matching. One of the bodies has communicating
channels between the chambers. An additional cham-
ber is formed in one of the bodies, the communicating
channels being located in predetermined positions on
the members. Magnetically responsive material, such
as small balls or cylinders capable of being magneti-
cally attracted are located in the chambers. When a
coded key is placed against the body members, and the
key has magnets located therein which match the com-
municating channels of one of the bodies, the locking
members or balls will move into the position of the
communicating channels, permitting relative slidable
movement of the two body members.

The invention will be described by way of example
with reference to the accompanying drawings, wherein:

FIG. 1 is a schematic representation, in top view, of
a chamber system;

FIG. 2 is a bottom view of the chamber system of the
matching opposed body;

FIG. 3 is a key adapted for the lock of FIGS. 1 and
2

FIG. 4 is a schematic cross-sectional view of an ac-
tual lock mechanism utilizing the inventive concept,
the lock being open;

FIG. 5 is a view similar to FIG. 4, the lock being
closed, or locked;

FIG. 6 is a transverse cross-sectional view along lines
IV—1V of FIG. 4; ’

FIG. 7 is a schematic top view, with housing re-
moved, of a different embodiment of the invention;

FIG. 8 is a schematic top view, with housing re-
moved, of yet another embodiment of the invention;

FIG. 9 is a transverse cross-sectional view of yet an-
other embodiment of the invention, the lock being
open, that is, in position to be operated (the key being
omitted from the drawing);

FIG. 10 is a view similar to FIG. 9, the lock being
closed;

FIG. 11 is a view similar to FIG. 10, illustrating the
position of the elements when someone attempts to
open the lock without the key; and

FIG. 12 is a schematic bottom view of the chamber
system showing an embodiment permitting use of a
master key.
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The basic principle of the present invention is best
illustrated in FIGS. 1 and 2, the key of FIG. 3 being
shown to facilitate the understanding of the present in-
vention. The upper or top body member 1 of FIG. 1 has
three operating chambers 2. FIG. 2 illustrates the
matching bottom member 3, which has four locking
chambers 4. The locking chambers 4 are intercon-
nected by communicating channels 5.

The locking chambers 2 of part 1 (FIG. 1) have lock-
ing elements 6 located therein. Locking elements 6 are
of magnetically responsive material, such as small
stainless steel balls, small cylinders or the like. The
depth of chambers 2 corresponds approximately to half
the diameter of one of the locking members 6. The
other half of the locking member is received in the
matching chambers 4, the chambers 2, 4 either being
worked into the plates, or being punched out of thin
plates with top and bottom cover plates preventing the

- locking elements 6 from falling out. These cover plates

are not shown.

The upper body member 1 (FIG. 1) is placed above
the bottom body member 3 (FIG. 2) so that the locking
elements 6 are halfway in the chambers 2 and 4, re-
spectively. As can be readily seen from a consideration
of FIG. 2, the bottom member 3 can be moved with re-
spect to the top member 1 in the direction of the arrows
only when the locking elements 6 are in the position
matching the communicating channels 5. To place the
locking members 6 in such position, key 7 is formed
with magnets 8, the magnets being located in positions
corresponding to the location of the communicating
channels 5. Applying the key 7 to upper member 1
causes magnets 8 to move the locking elements 6 into
the position in which the upper member 1 can be
moved relatively to the lower member 3, the locking
elements 6§ moving from one chamber 4 over the com-
municating channels 5 into the next adjacent counter
chamber 4. Locking elements 6 respond to the mag-
nets, the material of the top and bottom plate prefera-
bly being of non-magnetically responsive material, sich
as brass, plastic or the like. The key 7, except for the
magnets located therein, likewise is of non-magnetic
material such as plastic. Any suitable number of lock-
ing chambers 2 and counter chambers 4 can be ar-
ranged within the body members 1, 3, respectively, the
number of counter chambers 4 in a row always being
greater by at least 1 than the number of the chambers
2 in the body member 1. An additional chamber can be
located at either side of the chambers 2 of body mem-
ber 1, if it is desired to permit movement of member 3
from a center position either towards the right or to the
left, with locking effect in each direction. The illustra-
tion merely shows three chambers for simplicity; the
number of coded locking positions rises with the num-
ber of the chambers, the coded positions of course ad-
ditionally being determined by the various height loca-
tions of the communicating.channels. If the locking ele-
ments 6 are in a position other than the one which
matches channels 5, then relative sliding movement of
the members 1 and 3 is inhibited.

To prevent picking of the lock, and mampulatmg of
the locking elements 6 and possible accidental location
of the position permitting relative shifting motion of
members. 1 and 3, at least one of the chambers is
formed internally with deflecting projections 9. These
deflecting projections are formed as small rises within
the chambers; they may be arranged towards the right
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or to the left adjacent the communicating channels,
preferably even with a line §' (FIG. 2) to positively lo-
cate the locking elements 6 in a channel, or not. Differ-
ent locations of the deflecting projections can be used,
for example in line with the communicating channels 5,
depending upon the shape and size of the locking ele-
ments 6.

As will be clear from considering FIGS. 1 to 3, rela-
tive sliding motion of body members 1 and 3 is possible
only if key 7 locates the locking elements 6 in proper
position.

The locking elements themselves may be placed nor-
mally at the bottom of the channels, for example by
gravity, by small springs or, for example, by a weak
magnetic plate or magnetic element located at any de-
sired position within the lock, to attract the magneti-
cally responsive locking elements 6 in a position out of
alignment with the communicating channels. The mag-
nets of the key then are strong enough to override such
a small holding field, and to place the locking elements
6 in position. The magnets in the key may be formed
as plug magnets, small horseshoe-type magnets or as
zones of magnetization, impressed on a magnetically
responsive material embedded within key 7.

FIGS. 4 to 6 illustrate an actual lock in accordance
with the inventive concept. In the open position, FIG.
4, the locking elements 6 are in the left chambers 4 of
the bottom portion 3, the right counter chamber 4’
being empty. It is assumed that, by means of a key, the
locking elements 6 are in line with communicating
channels, so that the upper portion 1 can be shifted
with respect to the lower portion 3 into the left posi-
tion. The upper portion 1, at its far right end, is formed
with a locking bail 10, releasing a locking pin 11, FIG.
4. FIG. § illustrates the locked position of the mecha-
nism, the upper portion 1 being placed in the right posi-
tion so that the left counter chamber 4’ is empty. The
locking bail 10 reaches around the locking pin 11, pre-
venting movement thereof in an up-down direction in
this embodiment; if locking pin 11 is notched, inside-
out movement (with respect to the plane of the draw-
ing) can be equally prevented. The cross-sectional view
of FIG. 6 illustrates the relatively slidable members 1
and 3; a spring positioning element including-a spring
i3 and a ball 12 matching into a detent provides posi-
tive seating at one of two positions, to locate the mem-
bers 1, 3 in their relative end positions in which the
locking elements 6 are freely movable in the chambers,
but not in the intercommunicating channels, when the
key is removed.

A different embodiment of the invention is illustrated
in FIG. 7, which shows the open position of the lock.
The locking elements 6 are removed from counter
chamber 4'. The upper member 1 has a locking shoul-
der 14 which, in the illustrated open position permits
a locking slider 15 to be operated. Slider 15 is loaded
by spring 16 and holds, by means of interengaging
catch elements 17, 18 the locking mechanism closed.
Pushing the slider by means of pusher 19 in the direc-
tion of the arrow permits release of the catch member
18.

To lock the upper portion 1, so that the left counter
chamber 4'' does not contain any locking elements &,
the key is applied and by placing the key correctly, the
locking elements will follow through the communicat-
ing channels. Removing the locking elements 6 from
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the left counter chamber 4’ inhibits movement of ele-
ment 15 towards the left, and the lock is secured.

FIG. B illustrates another embodiment of the present
invention in which the locking chambers (both cham-
bers 2 and 4) are located in a row above each other and
in various rows adjacent each other. Relative move-
ment of upper part 1 with respect to lower part 3 is pos-
sible in the direction of arrow A; operating movement
when the lock is open, for example similar to the em-
bodiment in accordance with FIG. 7, is in the direction
of arrow B. The chambers, in each instance, are suffi-
ciently elongated to permit the horizontal movement;
the key itself is coded for the position of the communi-
cating channels 58.

The embodiment of FIGS. 9 to 11 illustrates an ar-
rangement in which the locking chambers 2 and
counter chambers 4 are punched into plates 20, 21, re-
spectively, made preferably of magnetically neutral
material. Any other working method is suitable. Both
plates 20, 21 are located within a housing 22 which is
so arranged that plate 20 is held securely therein,
whereas plate 21 can be slid horizontally to change the
position of locking elements 6 from one counter cham-
ber 4 in an adjacent counter chamber 4'. Plate 21 ex-
tends by means of a shoulder 23 into a groove 24 of
base plate 25, the shoulder being loaded by spring 26.

FIG. 9 illustrates the open position of both plates 20,
21 with respect to their chambers 2 and 4. If the hous-
ing 22 is pushed in the direction of the arrow, both
plates 20, 21 are carried along counter the pressure of
spring 26. The ends of the locking bolts 20', 21"’ release
a locking hook 27.

The position of both plates 20, 21 being locked is il-
lustrated in FIG. 16. The housing 22 has moved piate
20 in the direction of the arrow. Relative sliding move-
ment of the two plates 20, 21 is possible only if the
proper key is applied. If the key is removed, plates 28
and 21 can be moved counter the pressure of the spring
26 only in the position in which they were previously
placed, see FIG. 11. Since plates 20, 21 are in locked
position, moving the housing 22 to the right does not
cause relative shifting movement of the two plates 21,
22, so that the relative position will be maintained and
the locking hook 27 is not released. In the illustration,
the locking hook 27 has been moved far to the ieft to
facilitate the drawing. Of course, the relative position
and length of the elements, as well as the stroke can be
changed so that hook 27 will be engaged by both ends
20, 21’ at all times. Comparison of FIGS. 1@ and 1%
clearly shows that the relative position of plates 2¢, 21
has been retained in both instances.

Various changes can be made in applying the inven-
tive concept. The plates need not be flat, but can be cir-
cular, one being, for example, formed as a solid cylin-
der having grooves worked therein extending partly or
wholly around the circumference to form one of the
chambers 2, 4, respectively, and a cylindrical housing
placed thereover having likewise grooves or notches
cut therein to form the counter chamber, with trans-
verse communicating channels extending in axial direc-
tion. Locking elements 6, in this case preferably balls,
would with key removed then all collect at the lower-
most portion of the cylinder, assuming the cylinder to
be instailed horizontally, insertion of a key of proper
configuration moving the balls into alignment with
communicating channels permitting pushing, or other
relative movement.
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FIG. 12 is a schematic illustration, similar to FIG. 2,
showing application of the present invention in which
a master key can be used, or keys of two different cod-
ings employed with the lock. Rather than forming a sin-
gle communicating channel §, as illustrated in FIG. 2,
additional channels 5m are located in the plate 3, the
locations of channels Sm corresponding, for example,
to the location of magnetic elements on master keys.
For individual locking of a series of locks, the location
of channels 5 can shift, the location of channels 5m,
however, of all series being alike so that the same mas-
ter key can operate all of them.

The depth of the intercommunicating channels 5, or
5m, respectively, should be deep enough to be able to
accomodate the locking elements 6. It is, of course,
also possible to work the communicating channels into
both facing plates 1, 3, of essentially the same depth as
the grooves forming the chambers, to permit the lock-
ing elements to move between the chambers when the
interconnecting channels are lined up. The choice of
location of the communicating channels, the depth of
the grooves forming the chambers, and of the commu-
nicating channels, and the relative location can be se-
lected in accordance with best design and manufactur-
ing requirements, considering the size of the lock, ma-
chinery available and the like.

I claim:

1. Magnetic lock adapted for cooperation with a key
having zones of magnetization thereon in predeter-
mined locations with respect to the outline of the key,
said lock comprising

a first body (1) having a plurality of first chambers
(2) formed therein of predetermined shape and lo-
cation within the body; '

a second body (3) having a plurality of second cham-
bers (4) formed therein which, at least in part,
match the outlines of the chambers (2) in said first
body, said second body being additionally formed
with at least one additional chamber;

said chambers (2, 4) in both said bodies forming
locking chambers and being of essentially rectan-
gular outline, the plurality of chambers being
placed adjacent each other in a plurality of rows of
chambers located in columnar arrangement adja-
cent, and above each other;

locking elements (6) of magnetically responsive ma-
terial located in matching chambers and spanning
said chambers in the first and second bodies;

at least one of said bodies (3) being additionally
formed with interconnecting channels (5), at pre-
determined locations, interconnecting the cham-
bers in said body, the location of said interconnect-
ing channels (8) matching the location of the zones
of magnetization of the key for the lock so that,
when the proper key is placed against said bodies,
the locking elements will line up with the intercon-
necting channels and permit relative movement of
said first and second bodies and shifting of the
locking elements from the matching chambers of
said second body into those chambers which are
still matching the first body, and into the additional
chamber.

2. Lock according to claim 1, wherein one additional
chamber in the second body is located adjacent the ter-
minal chamber in the row of chambers.

3. Lock according to claim 1, wherein the chambers
are formed as grooves in the thickness of the bodies,
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the grooves being approximately half as deep as the
thickness of the magnetically responsive locking ele-
ments.

4. Lock according to claim 1, wherein one of the
bodies (1) is formed with a locking shoulder (FIG. 7:
14) and the other body (3) is formed with an engaging
portion (15), the shoulder (14) and engaging portion
(15) being relatively located for relative sliding motion
of said bodies, when a key is present, so that the locking
elements are aligned with the interconnecting channels
(5) effecting unlocking of said engaging member and,
in the absence of a key,

the shoulder (14) formed on said one body engaging
the engagement portion (15) of the other body and
blocking relative sliding motion of said bodies.

5. Lock according to claim 1, wherein one of said

bodies is formed as a locking bail operating member.

6. Lock according to claim 5, wherein said one body
is the one having only said predetermined number of
chambers.

7. Lock according to claim 1, in combination with a
key having zones of magnetization thereon in predeter-
mined location with respect to an edge thereof, the
zones of magnetization being placed to be juxtaposed
to the intersection of the interconnecting channels with
the chambers.

8. Lock according to claim 1, wherein adjacent
chambers in the second body are interconnected by
one interconnecting channel only..

9. Lock according to claim 1, wherein adjacent
chambers in said second body are interconnected by
more than one channel to provide operation of the lock
with the key specific to one channel or with another
key specific to the location of another channel.

10. Lock according to claim 1, including means lo-
cating the magnetically responsive elements at an ex-
tremity of the chambers.

11. Magnetic lock adapted for cooperation with a
key having zones of magnetization thereon in predeter-
mined locations with respect to the outline of the key,
said lock comprising

a first body (1) having first chambers (2) formed
therein of predetermined shape and location within
the body;

a second body (3) having second chambers (4)
formed therein which, at least in part, match the
outlines of the chambers (2) in said first body, said
second body being additionally formed with at least
one additional chamber;

said first and second bodies being platelike elements
(20, 21) having the chambers (2, 4, 4') formed
therein;

said chambers (2, 4) in both said bodies forming
locking chambers;

locking elements {6) of magnetically responsive ma-
terial located in matching chambers and spanning
said chambers in the first and second bodies;

at least one of said bodies (3) being additionally
formed with interconnecting channels (5), at pre-
determined locations, interconnecting the cham-
bers in said body, the location of said interconnect-
ing channels (5) matching the location of the zones
of magnetization of the key for the lock so that,
when the proper key is placed against said bodies,
the locking elements will line up with the intercon-
necting channels and permit relative movement of
said first and second bodies and shifting of the
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locking elements from the matching chambers of
said second body into those chambers which are
still matching the first body, and into the additional
chamber; and means (22, 25) retaining said bodies
together.

12. Lock according to claim 11, including locking
means engageable by one of said plate-like elements,
locking and unlocking being effected by relative mo-
tion between said plates.

13. Lock according to claim 11, wherein the means
retaining the bodies together comprises a housing; the
lock including locking means engageable by one of said
plate-like elements, locking and unlocking being ef-
fected by relative motion between said plate-like ele-
ments and the housing.

14. Lock according to claim 11, wherein one of said
bodies is formed as a locking bail operating member.

15. Lock according to claim 11, in combination with
a key having zones of magnetization thereon in prede-
termined location with respect to an edge thereof, the
zones of magnetization being placed to be juxtaposed
to the intersection of the interconnecting channels with
the chambers.

16. Lock according to claim 11, wherein adjacent
chambers in said second body are interconnected by
more than one channel to provide operation of the lock
with the key specific to one channel or with another
key specific to the location of another channel.

17. Lock according to claim 11, including means lo-
cating the magnetically responsive elements at an ex-
tremity of the chambers.

18. Magnetic lock adapted for cooperation with a
key having zones of magnetization thereon in predeter-
mined locations with respect to the outline of the key,
said lock comprising

a first body (1) having first chambers (2) formed
therein of predetermined shape and location within
the body;

a second body (3) having second chambers (4)
formed therein which, at least in part, match the
outlines of the chambers (2) in said first body, said
second body being additionally formed with at least
one additional chamber;

said chamber (2, 4) in both said bodies forming lock-
ing chambers;

locking elements (6) of magnetically responsive ma-
terial located in matching chambers and spanning
said chambers in the first and second bodies;

at least one of said bodies (3) being additionally
formed with interconnecting channels (§), at pre-
determined locations, interconnecting the cham-
bers in said body, the location of said interconnect-
ing channels (5) matching the location of the zones
of magnetization of the key for the lock so that,
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when the proper key is placed against said bodies,
the locking elements will line up with the intercon-
necting channels and permit relative movement of
said first and second bodies and shifting of the
locking elements from the matching chambers of
said second body into those chambers which are
still matching the first body, and into the additional
chamber;

the locking chambers in at least one of the bodies are
profiled to provide locating portions (9) engage-
able with the locking elements to assist in position-
ing the locking elements in predetermined loca-
tions within the chambers and tend to inhibit place-
ment of the locking elements in positions other
than the predetermined location.

19. Lock according to claim 18, wherein the locating
portions are formed as projections extending inwardly
of the chambers directed towards prohibited positions
of the locking elements.

20. Lock according to claim 18, wherein one of said
bodies is formed as a locking bail operating member.

21. Lock according to claim 18, in combination with
a key having zones of magnetization thereon in prede-
termined location with respect to an edge thereof, the
zones of magnetization being placed to be juxtaposed
to the intersection of the interconnecting channels with
the chambers.

22. Lock according to claim 18, wherein adjacent
chambers in said second body are interconnected by
more than one channel to provide operation of the lock
with the key specific to one channel or with another
key specific to the location of another channel.

23. Lock according to claim 18, including means lo-
cating the magnetically responsive elements at an ex-
tremity of the chambers.

24. In a magnetic lock, a first plate-like body having
a plurality of grooves formed therein;

a second plate-like body having a like plurality of
grooves at matching locations formed therein, said
plate-like bodies being placed against each other so
that the grooves will, together, form chambers;

interconnecting channels formed at predetermined
locations interconnecting the grooves in at least
one of the bodies;

at least one additional groove formed in one of said
plate-like members and located with respect to the
other grooves in the plates to form a chamber with
the grooves in the other plate when the plates are
shifted relative to each other;

an interconnecting channel connecting said addi-
tional groove to the next adjacent groove,

and magnetically responsive elements in said cham-

bers.
* & ¥* * *
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