
Description                                       plurality of recesses
each containing a magnet with each of said magnets being slidable along
This invention relates to magnetic key operated  said recesses between
locking and unlocking locks.
positions, is characterized in that one pair of This invention also relates
to a method of    5   corresponding ends (S) of said magnets are each
magnetizing a locking magnet therefore.            magnetized to provide a
magnetic field of rela- Although the invention is adapted for use in
tively low strength while the opposite pair of locking mechanisms actuable
by magnetic keys of   corresponding ends (N) are magnetized to different
configurations it will be described with  provide magnetic fields of
relatively  high respect to locking mechanisms operable by a    10
strength. relatively flat card key. Examples of the type of   According to
a further aspect of the invention, locking mechanism which lends itself to
use with  the method 'of magnetizing a locking magnet for the present
invention are shown in U.S. patents    use in the locking mechanism defined
above, numbers 3 995 460; 4 133 194 and copending    .    comprising the
step of providing a locking European Patent Application No. 0 024 242.   15
magnet having its opposite ends magnetized to The
lockingmechanismsdisclosedintheabove         provide magnetic fields of
substantially equal noted prior art include a sliding block provided
strength, is characterized in that said method with a plurality of bores or
recesses in which     moreover comprises the steps of cylindrical shaped
magnets are slidably received. When the mechanism is locked these magnets
are   20   -magnetically connecting one end of said attracted to a position
in which they enter corres-  locking magnet to a second magnet at the pole
ponding holes in a fixed locking plate thus         of said second magnet
that is opposite to the preventing sliding unlocking movement of the
pole of said one end, block until a proper magnetic key is inserted in the
-applying a magnetic field to the opposite end mechanism  to repel the
magnets out of the    25     of said locking magnet and collapsing said
locking plate holes.                                 field to reverse the
polarity of said opposite Heretofore, the spacing between usable holes
end, in the sliding block has been required to be relatively large due to
interaction between       whereby the strength of the magnetic pole at said
adjacent magnets. It has been necessary to space   30   one end of said
locking magnet becomes rela- adjacent magnets sufficiently far apart so
that   tively weak compared to the pole at said opposite movement of one
magnet does not cause              end. corresponding movement of an
adjacent magnet,       Other features and advantages of the invention or
the proximity of magnets could prevent          will be apparent from the
following description.; desired movement of one or more of them.   35
In the accompanying drawings, given as Naturally this limits the number of
magnets that   examples: may be employed within a given area and
Fig. 1 is a fragmentary cross section of a reduces the possible number of
code combina-       magnetic card key locking mechanism in locked tions.
position. 'The purpose of the present invention is to   40   Fig. 2A is a
greatly enlarged view of a portion of improve magnetic key operated locking
devices      a structure similar to Fig. 1 with the nonmagnetic by
permitting adjacent magnets to be. placed       cover plate and attracting
shield plate shown in closer together than  has heretofore been
elevation to simplify the drawing. possible.
Fig. 2B is similar to 2A showing another card According to one aspect of
the invention, the   45   and magnet action. locking mechanism  that
includes a pair of          Fig. 3 is a similar view of a portion of the
magnets in side by side spaced apart relationship  structure of Fig. 2A
with the card key inserted and is characterized in that one pair of
corresponding  showing the result of incorporating magnets ends (S) of said
magnets are each magnetized to    made in accordance with the invention.
provide a magnetic field of relatively low strength   50  Fig. 4 is a
schematic view showing one method while the opposite pair of corresponding
ends (N)  of magnetizing a locking magnet in accordance are magnetized to
provide magnetic fields of      with the invention. relatively high
strength.                           Fig. 5 is a view of the locking magnet
obtained This  permits  to  maintain  substantially       by the method
according to the invention. unchanged the strength of interaction between
55  In Fig. 1 a portion of a magnetic card key each magnet and the device
such as a key           operated lockset is shown including a non- intended
to move it, while considerably reducing  magnetic slidable block or core 10
in which are the  strength  of interaction  between  both      formed a
plurality of transversely extending bores magnets. It is thus possible to
provide the        12 in which are slidably received elongated magnets of
the pair very near one another.  60   cylindrical magnets 14. Alongside
core 10 is a According to a second aspect of the invention,   stationary
nonmagnetic locking plate 16 formed the magnetic key operated locking
mechanism       with holes 18 into which the adjacent ends of that includes
a slidable core movable from a       magnets 14 are adapted to be received
to prevent locked position to an unlocking position by a     downward
movement of core 10when the lockset properly coded magnetic key and formed
with a   65   is in locked condition. 2   



3                   0 068 988                      4 Positioned next to
locking plate 16 is a fixed   magnet 30 of somewhat stronger field strength
nonmagnetized  cover plate  20  which  is        than magnet 14, and
preferably ceramic. For interposed between locking plate 16 and a fixed
example, if the strength of each pole of magnet 14 magnetizable shield
plate 22. This shield plate   is about 500 gauss then the strength of each
pole aids in magnetically anchoring the magnets    5   of ceramic magnet 30
should preferably be about within holes 18 when the lockset is locked.
600 gauss. The above described structure is found in         A strong
magnetizing field is then applied to the greater detail in my European
Patent Application   upper mouth pole of magnet 14 by a capacitance
80401171.6 to which reference is made for other    discharge device which
includes a core 32 and details not referred to herein.
windings 34. This sort of device is disclosed in In Fig. 2A the above noted
structure is shown in  U.S. Patent No..4 128 851 and is wired so as to
greater detail with the distance between adjacent  provide a collapsing
field to reverse the polarity of bores 12 relatively closer than shown in
Fig. 1.  the upper pole of magnet 14 from south to north If it is assumed
that magnets 14 are magnetized  as seen in Fig. 5. in the conventional
manner with the end surfaces    15  However, it has been found that such a
of equal and opposite magnetized strengths         magnetizing field,
although of sufficient strength indicated by N and S then when the magnets
are    to reverse the original polarity of the upper south relatively close
together there is a magnetic     pole, has a substantially reduced effect
on the attraction between the north pole of each magnet   opposite pole
which in Fig. 5 is labelled "s" to and the south pole of the adjacent
magnet as    20   indicate its relative weakness indicated by the full line
arrows in Fig. 2A. The   In the example given above the polarity
undesirable result of this is that if a properly   reversal may result in
creation of a new north pole coded card key 24 is inserted in the lockset
and  of about 450 gauss while the opposite south pole such key is provided
with two magnetic north     attains a pole strength of 200 gauss or less.
pole spots 23 to repel both the upper and lower   25  The reason for the
above noted result is magnets out of the locking plate 16 then either the
upper or lower magnet   may remain locking       believed to be that,
although the electrical upper or lower magnet may remain in locking
position due to the stronger action of the adjaent charges which create the
new north pole are po    sition du e to the stronger action of  the
adjacent  intensely concentrated on the surface of' the magnet. This
interaction of closely adjacent       upper end of magnet 14, the charges
of opposite; magnets properly     30   polarity which tend to create a
south pole at the a properly coded key.                opposite lower and
are scattered or nullified In a reverse situation, as shown in Fig. 2B,
when the upper and lower magnets of Fig. 2A have        within  the
dissimilar poles  entering the  locking plate 16 the  create a strong
concentrated field.. This result dissimilar poles entering the locking
plate 16 the  apparently is due to the fact that the influence of thus
magnetically locking them  together in  the collapsing field at the upper
end of the parallel, and if one magnet is repelled by a card  lower end but
is repelled and neutralized by the spot the other magnet also moves to
unlocking      lower end but is position without a repelling spot and the
lock may  so 30. be opened by an incorrectly coded card.      40      Steel
magnets thus polarized will no longer be Another result of having
conventionally mag-     attracted to the magnet 30 but will adhere to the
netized magnets too close together is that, after a  adjacent end of
magnetizing core 32 allowing the plurality of adjacent magnets have been
repelled   magnets to be easily placed end to end in a holder into core 10
by a properly magnetized magnetic     similar to a cocktail straw. Stored
in this manner card key they may not all return to their locking   45   the
magnets of properly selected material and positions in locking plate 16
after the key has been  dimensions will' not change their magnetic removed
despite the attraction of shield plate 22.  strengths appreciably and may
then be loaded By the present invention  the above noted        into blocks
such as shown at 10 in Fig. 1-3. By undesirable results are substantially
eliminated   providing the strong end of each magnet with a by greatly
reducing the intensity of magnetization   50   selected color, the polarity
and the strong end of the end of each magnet that is opposite the end that
cooperates with locking plate 16. Thus as seen in Fig. 3 the surfaces of
the inner ends of the  When magnets of about .100 inch (0,254 cm) in
magnets are labelled "s" to indicate a lesser      diameter and 215 inch
(0,546 cm) long are intensity of magnetization than the opposite end.   55
magnetized as above described they can be The reduced mutual attraction of
the pins is        placed very close together at approximately 7/32"
represented by dotted line arrows in Fig. 3. The   (0,555 cm) centers and
work very effectively to incorrectly coded key 24 of Fig. 3 repells the
upper  complex masterkey systems in mechanisms of magnet 14 but the lower
magnet being little        the type disclosed in my U.S. Patent No.
affected by the upper one remains in locked   60    4 133 194;' position.
It will be understood that although in the above One method  of obtaining
this result is          noted example the reversal of poles was from
schematically indicated in Fig. 4. The full strength  south to north a
similar but opposite procedure 



magnet 14 is preferably of alnico 6 grade material  applies when a north
pole is to be reversed to and is first magnetically connected to another
65   south. 3    5            0 068 988                       6 Claims
of said magnets (14) inwardly of said recesses (12) are of relatively low
strength. 1. A locking mechanism that includes a pair of magnets (14) in
side by side spaced apart relation-  Revendications ship characterized in
that one pair of corres-    5 ponding ends (S) of said magnets are each
1. Mecanisme de verrouillage comportant une. magnetized. to provide a
magnetic field of rela-    paire d'aimants (14) disposes cote-a-cote A une
tively low strength while the opposite pair of     certaine distance lun de
l'autre, caracterise en ce corresponding  ends (N) are magnetized to
que deux extremites correspondantes (S) des provide  magnetic  fields of
relatively  high   to   aimants precites sont chacune magnetisees pour
strength.                                         donner un champ
magnetique d'intensite rela- 2. A mechanism according to claim 1 charac-
tivement faible tandis que les deux extremites terized in that said magnets
(14) are arranged with  opposees correspondantes (N) sont magnetisees their
longitudinal axis substantially  parallel,    pour donner des champs
magnetiques d'intensite 'means (10, 12) being provided for supporting said
15   relativement forte. magnets (14) for longitudinal movement.
2. Mecanisme selon la revendication 1, carac- 3. .A mechanism according to
claim 1 charac-      terise en ce que lesdits aimants (14) sont disposes
terized in that said mechanism includes a slidable  avec leurs axes
longitudinaux sensiblement core (10), said magnets (14) being slidably sup-
paralleles, des moyens (10, 12) etant prevus pour ported in said core (10).
*     guider ces aimants (14) en deplacement longi- 4. The method of
magnetizing a locking magnet     tudinal. forusein a locking mechanism
according to claim       3, Mecanisme selon la revendicationn 1, carac- 1,
comprising the step of:                         terise en ce qu'il comprend
un noyau coulissant (10) dans lequel lea aimants (14) sont montes de
-providing. a locking magnet (14) having its   25   facon coulissante.
opposite  ends  magnetized  to  provide      -    4. Procede pour
magnetiser un aimant de magnetic  fields  of  substantially  equal
verrouillage destine A etre utilise dans un strength,
mecanisme de verrouillage conforme    la revendication  1, comportant
'6tape  selon  ' characterized in that said method moreover   30
laquelle: comprises the steps of: on se procure un aimant de verrouillage
(14) -magnetically connecting one end of said               dont  les
extremites   opposees  sont locking magnets (14) to a second magnet (30)
magnetisees  pour donner des  champs at the end (S) of said second magnet
(30) that   35  magnetiques d'intensite sensiblement gale, is opposite to
the pole (N) of said one end,     -caracterise en ce que ledit procede
comporte - applying a magnetic field to the opposite end        en outre
les etapes selon lesquelles: (S) of said locking magnet (14) and collapsing
-on relie magnetiquement une premiere extre- said field to reverse the
polarity of said          mite de cet aimant de verrouillage (14) a un
opposite end, whereby       .              40       second aimant (30), A
l'extremite du second - the strength of the magnetic field at. said one
aimant (30) de polarite opposee A celle (N) de end (S) of said locking
magnet (14) become          ladite premiere extremite, relatively weak
compared to the strength of    -    on applique A l'extremite opposee (S)
de the magnetic field at said opposite end (N). .      l'aimant de
verrouillage (14) un champ 45   magnetique, que l'on fait cesser
rapidement, 5. The method of claim 4, characterized in that      pour
inverser la polarite de ladite extremite the magnetic field strength of
said second magnet      opposee, de sorte que (30) is stronger than the
magnetic field strength of   l'intensite du champ magnetique a ladite the
adjacent end (N) of said locking magnet (14).     premiere  extremite  (S)
de  l'aimant de 6. A locking. mechanism operated by a magnetic   50
verrouillage (14) devient relativement faible key, that includes a slidable
core (10) moveable    .  comparativement a l'intensite du champ from a
locked position to an unlocking position by     magnetique a ladite
extremite opposee (N). a properly coded magnetic key (21) and formed with a
plurality of recesses (12) each containing a   5. Procede selon la
revendication 4, caracterise magnet (14) with each of said magnets (14)
being   55   en ce que l'intensite du champ magnetique du slidable along
said recesses (12) between locking   second aimant (30) est plus forte que
l'intensite and unlocking positions, characterized in that one  du champ
magnetique de l'extremite adjacente pair of corresponding ends .(S) of said
magnets     (N) de l'aimant de verrouillage (14). (14) are each magnetized
to provide a magnetic        6. Mecanisme de verrouillage actionne par cle
field of relatively low strength while the opposite   60    magnetique, ce
mecanisme comportant un noyau pair of corresponding ends (N) are magnetized
to    coulissant (10) qu'une cle  magnetique (21) 



provide  magnetic  fields of relatively  high       correctement codee peut
faire passer d'une posi- strength.
tion de verrouillage a une position de deverrouil- 7. A locking mechanism
according to claim 6,  [age, et presentant un certain nombre de cavites
characterized in that the corresponding ends (S)   65   (12) contenant
chacune un aimant (14), chacun de 4    7                  0068988
8 ces aimants (14) pouvant coulisser le long des  dadurch gekennzeichnet,
daB das Verfahren cavites (12) entre une position de verrouillage et
ferner folgende Schritte umfalBt: une position de deverrouillage,
caracterise en ce  -  a              -       s que deux extremites
correspondantes IS) de ces         ri-gagnet      on (14) an einen Edsider
aimants (14) sont chacune magnetisees pour          Magnete(e0ungndazwaren
t4aneinenzen donner un champ magnetique d'intensite rela-    5
Magnet(30).undzwarandsmjenigenEndo S) tivement faible tandis quo les deux
extr6mites      diosos zweiten Magneton (30), welches dem opposees
correspondantes (N) sont magnetisees       Pol !N) des genannten oien Endes
gegen- pour donner des champs magnetiques d'intensite s-tzlch st, Anlegen
eines  Magnetfeldes  an  dem: relativement forte. 7.  Mecanisme  de
verroullage selon  la   10  gegenuberliegenden End (S) des genannten
revendication 6, caracterise en ce que les deux     Verriegelungsmagneten
(14) und Abbau des extremites correspondantes (S) dosdits aimants
Felde, ur  die Polaitat des genannten (14) situees vers l'interieur
desdites cavities (i2)  gegenuberliegenden  Endos  umzukohron, sont
d'intensit relativement faible.                wodorch 75  - die  Starke
des  Magnetfeldes an  dem Patentanspruche
gonannten oenen Ende (S) des Verriegel- ungsmagneten (14) relativ gering im
Ver- 1. Verriegelungsmechanismus mit ineem Paar        gloich zur.Starke
des Magnetfeldes an dem von Magneten (14), die Seite an Seite im Abstand
genannten  gegenuberliegenden  Ende (N) voneinander angeordnet sind,
dadurch gekenn-   20  wird. zeichnet, . daB  ein  Paar  von  einander
5. Verfahren nach Anspruch 4,. dadurch entsprechenden Enden (S) der Magnete
so             gekennzeichnet, daB die Magnetfeldstarke des magnetisiert
sind, daB sie sin Magnetfeld von    zweiten Magneten (30) groBer ist als
die Magnet- relativ geringer Starke erzeugen, wahren das   feldstarke des
angrenzenden Endes (N) des gegenuberliegend Paar von einander entsprech-
25   Verriegelungsmagneten (14). enden Enden (N) derart magnetisiert ist,
daB sie   6. Verriegelungsmechanismus, der durch einen Magnetfelder von
relativ groBer Starke erzeugen.  magnetischen Schlussel betatigt wird, mit
sinem verschiebbaren  Kern  (10), der aus  einer 2. Mechanismus nach
Ansprucli 1, dadurch        Verriegelungsstellung in sine entriegelte
Stellung gekennzeichnet, daB die Magneten (14) mit ihren   30   durch eonen
geeignet codierten MagnetschlOssel  - Lingsachsen im wesentlichen parallel
zueinander  (21) bewegbar ist und mit *inor Mehrzahl von angeordnet sind,
wobei Mittel (10, 12) vor-      Aussparungen (12) gebildet ist, die jeweils
voen gesehen  sind, um  diese  Magneten  (14)Magnet (14) enthalten, wobei
jeder dieser langsbeweglich zu lagern.                        Magneton
:114)  entlang  den  genannten 3. Mechanismus nach Anspruch 1, dadurch   35
Ausparungeh (12) zwischen der Verriegelungs- gekennzeichnet, daB der
genannte Mechanismus einen verschiebbaren Kern (10) umfaBt und die   ist,
dadurch gekennzeichnet, daB sin Paar von Magneten (14) in diesem Kern (10)
verschiebbar   einander  entsprechenden  Enden  IS)  der gelagert sind.
genannten Magnete (14) derart magnetisiert sind, 4. Verfahren  zum
Magnetisieren  eines   40    daB sie ein Magnetfeld von relativ geringer
Starke Verriegelungsmagneten  zur Verwendung  in         erzeugen, wahrend
das gegenuberliegende Paar einem Verriegelungsmechanismus nach An-
von  entsprechenden   Enden  (N)  derart spruch 1, mit folgendem
Verfahrensschritt:        magnetisiert sind, daB sie Magnetfelder von
relativ groBer Starke erzeugen. Bereitstellung sines Verriegelungsmagneten
45  7. Verriegelungsmechanismus nach Anspruch (14), dessen einander
gegenubertiegende        6, dadurch gekennzeichnet, daB die entsprech-
Enden derart magnetisiert sind, daB sie        enden Enden (S) der
genannten Magneten (14), Magnetfelder von im wesentlichen gleicher      die
innenseitig von den Aussparungen (12) Starke erzeugen,
liegen, von relativ geringer Starke sind. 55 60 65 5    


