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ABSTRACT OF THE DISCLOSURE 

The combination of a lock and a key wherein at least 
one permanent magnet piece is provided in the key and, 
also, at least one permanent magnet piece is provided in 
the lock which is adapted to cooperate with the magnet 
piece in the key so as to be moved to unlock the lock by 
the permanent magnet piece in the key only when the 
proper key is inserted properly in the lock by the action 
of attraction or repulsion force acting between the mag 
net pieces in the lock and the key depending upon the 
orientation of the polarity of the permanent magnet 
pieces. To increase the mechanical strength of the movable 
permanent magnet pieces in the lock, each magnetic piece 
can be secured within a tubular shell. 

@ 

Background of the invention 
The present invention relates to improvement in a lock 

and a key, and more particularly to improvement in a . 
magnet tumbler lock and a key therefor in which a plural 
ity of permanent magnet pieces are movably provided in 
the lock which permanent magnet pieces are attracted or 
repelled by the corresponding permanent magnet pieces 
provided in the key when it is inserted into said lock so 
as to move said ?rst mentioned permanent magnet pieces 
in the lock out of their normal locking positions so that 
the lock is unlocked. 

Prior art locks and keys therefor are elaborately made 
in the forms of so-called cylinder locks including pin 
tumbler locks, disc-tumbler locks and lever-tumbler locks 
which can be unlocked only under the condition that sev 
eral of the pins, discs or levers built in the locks are moved 
to speci?c positions so as to permit the lock to be oper 
ated depending upon the height of notches in the edge of 
each of the keys speci?cally designed to be used with the 
speci?c locks, respectively, to unlock them by inserting 
the keys in the locks. A plurality of key changes (keys 
having di?erent unlocking characteristics) can ‘be pro 
vided by changing the height of the notches and the ar 
rangement thereof in the edge of the keys so as to unlock 
speci?c locks. Or, a master key which has the unlocking 
characteristics corresponding to those of a predetermined 
number of keys can unlock a group of locks to be used 
with said predetermined number of keys, respectively. 

However, these locks of the prior art have serious dis 
advantages. One is that they can be “picked”-—that is, 
they can be unlocked by an improper person using some 
suitable tools or wires. Further, the key of such a lock 
cannot be easily and smoothly inserted into the lock be 
cause of the notches in the edge of the key. Another dis 
advantage is that the locks might be unlocked by improper 
keys, if the keys have notches in the edge thereof approxi 
mately corresponding to those of the proper keys in the 
height and arrangement of the notches. 

Also, magnet tumbler locks have been developed where 
in the pins of pin-tumbler locks are made of magnetiz 
able metal and the keys to be used therewith are provided 
with a plurality of permanent magnet pieces embedded 
therein at positions corresponding to the pins, respectively, 
instead of providing notches in the edge of each of the 
keys serving as unlocking means. said permanent magnet 
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pieces in the keys being adapted to attract said magnetiz 
able pins in the locks, respectively, when the keys are in 
serted into the locks thereby moving the pins to unlocking 
positions so that the locks are unlocked by turning the 
keys. 

In order to return the magnetizable pins in said pin 
tumbler locks or magnetic tumbler locks from their un 
locking positions to the locking positions, the action of 
Spring means is usually utilized. However, spring means 
has disadvantages in that it tends to be broken by fatigue 
or time-worn failure. 
The above disadvantages are overcome by the present 

invention by providing at least one permanent magnet 
piece in the key which is adapted to cooperate with at 
least one permanent magnet piece provided in the lock 
only when the proper key is inserted in the lock so that the 
permanent magnet piece in the lock is moved to its un 
locking position by the action of the atraction or repulsion 
force acting between the permanent magnet pieces of the 
lock and the key if the orientation of the polarity of the 
permanent magnet pieces is appropriately selected. 

Since permanent magnet pieces often do not have su?i 
cient mechanical strength, a protective shell is provided 
by the present invention to protect the movable magnetic 
pieces. 

Summary of the invention 
The magnet tumbler lock in accordance with the inven 

tion overcomes the defects inherent in the prior art tum 
bler lock. 
An object of the present invention is, therefore, to pro 

vide a tumbler lock which avoids the above-mentioned 
disadvantages of the prior art locks. 

Another object of the present invention is to provide a 
magnet tumbler lock acting like the prior art mechanical 
pin-tumbler lock, disc-tumbler lock and lever-tumbler 
lock, said magnet tumbler utilizing not only magnetic at 
traction force but also repulsion force acting between the 
permanent magnet pieces provided both in the lock and 
the key to be used therewith when the key is inserted in 
the lock so as to move the magnet pieces in the lock to 
proper unlocking positions only when the proper key 
speci?cally designed to be used with said lock is inserted 
into the look. 
A further object of the present invention is to provide 

a tumbler lock in which the above-mentioned magnet lock 
construction is utilized in combination with the conven 
tional pin-tumbler, disc-tumbler or lever-tumbler con 
struction so that the number of key changes (di?erent un 
locking characteristics) may be greatly increased. A still 
further object of the present invention is to enhance the 
mechanical strength of permanent magnet pieces. 
The other objects and advantages of the present inven 

tion will be apparent by reading the following description 
of the preferred embodiments thereof in connection with 
the accompanying drawings, wherein: 

Brief description of the drawing 
FIG. 1 shows a longitudinal sectional view of the ?rst 

embodiment of the magnet lock in accordance with the 
present invention, 

FIG. 2 shows a cross sectional view taken in the plane 
perpendicular to that of FIG. 1, 

FIG. 3 shows a longitudinal sectional view similar to 
FIG. 1 but showing the lock in unlocking position by 
inserting the key to be properly used with the lock, 

FIG. 4 shows a cross sectional view similar to FIG. 
2 but showing the lock in unlocked state by inserting the 
key into the lock, 

FIG. 5A is a diagrammatic view showing how the pins 
of the lock in accordance with the present invention are 
actuated to assume their unlocked positions by the proper 
key to be used with the lock, 
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FIG. 5B is also a diagrammatic view similar to FIG. 
5A but showing how the pins are actuated by the im~ 
proper key preventing the lock from being actuated to 
assume the unlocked position, 

FIG. 6 shows a side view, partly in cross section, of 
a second embodiment of the magnet tumbler lock in ac 
cordance with the present invention in which the mecha 
nism of the conventional pin-tumbler lock is used in 
combination ‘with the magnetically actuated pins in ac 
cordance with the present invention, 

FIG. 7 shows a side view, partly in cross section, of 
the third embodiment of the present invention in which 
the mechanism of the conventional disc-tumbler lock is 
built in together with the pins magnetically actuated in 
accordance with the present invention, 

FIG. 8 is a cross sectional view taken in the plane 
perpendicular to that of FIG. 7, 
FIG. 9 shows a side view, partly in cross section, of 

the fourth embodiment of the present invention in which 
the mechanism of the conventional lever—tumbler lock is 
incorporated with the magnetically actuated pins in ac 
cordance with the present invention, 

FIG. 10‘ shows a longitudinal section of the ?fth em 
bodiment of the magnet tumbler lock in accordance with 
the present invention in which permanent magnet pieces 
are built in for repelling the pins toward the locking 
position when the key is not inserted into the lock, 

FIG. 11 is a cross sectional view taken in the plane 
perpendicular to that of FIG. 10, 

FIG. 12 shows a longitudinal section similar to FIG. 
10 but showing the lock in unlocked position by insert 
ing the key properly designed to be used with the lock 
into the lock, 

FIG. 13 is a cross sectional view taken in the plane 
perpendicular to that of FIG. 12, 

FIG. 14 shows a longitudinal sectional view similar to 
FIG. 10 but showing the lock with an improper key being 
inserted into the lock so that some of the magnetically 
actuatable pins cannot be moved to unlocking position 
thereby preventing the lock from being released, 

FIG. 15 is a cross sectional view taken in the plane 
perpendicular to that of FIG. 14, 

FIG. 16 is a plan view of FIG. 14, 
FIG. 17 is an elevational view of the sixth embodi 

ment of the magnet tumbler lock in accordance with the 
present invention, 

FIG. 18 is a cross sectional view taken in the plane 
perpendicular to that of FIG. 17, 

FIG. 19 is a horizontal longitudinal sectional view 
taken in the plane perpendicular to that of FIG. 17, 

FIG. 20A is a longitudinal sectional view of the pin 
with the permanent magnet piece built therein in accord 
ance with the present invention, 

FIG. 20B is a cross sectional view taken in the plane 
perpendicular to that of FIG. 20A, 

FIG. 21 shows a longitudinal sectional view of the 
seventh embodiment of the magnet tumbler lock in ac 
cordance with the present invention wherein the mag 
netically actuated pins in the lock are moved by magnetic 
attraction toward unlocking positions by inserting the 
key properly designed to be used with the lock, 

FIG. 22 is a modi?cation of the lock shown in FIG. 
21 wherein pins in the lock are normally held in lock 
ing positions by the attracting forces effected by attract 
ing magnet pieces provided in the lock, 

FIG. 23 is a cross sectional view taken in the plane 
of FIG. 22, 

FIG. 24A shows a side view, partly in section, of a 
key to be used with further embodiment of the magnet 
tumbler lock of the present invention, 4 

FIG. 24B is a plan view of the key shown in FIG. 24A, 
FIG. 25 is a longitudinal sectional view showing the 

magnetic tumbler lock to be used with the key shown 
in FIGS. 24A and 24B, 
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FIG. 26 is a cross sectional view taken in the plane 

A-B indicated in FIG. 25, 
FIG. 27 is a cross sectional view taken in the plane 

C-D indicated in FIG. 25, 
FIG. 28A is a plan view showing a key to be used 

with still further embodiment of the magnet tumbler lock 
of the present invention, 

FIG. 28B is a plan view of the key shown in FIG. 28A, 
FIG. 29 is a longitudinal sectional view showing the 

eighth embodiment of the magnet tumbler lock to be 
used with the key shown in FIGS. 28A and 28B, and 

FIG. 30 is a cross sectional view taken in the plane 
perpendicular to that of FIG. 28. 

Description of the preferred embodiments 

Preferred embodiments of the present invention will be 
set forth in detail hereinafter. 

Referring now to FIG. 1, showing the ?rst embodi 
ment of the present invention, a plurality of holes 5’ are 
provided in series in outer cylinder 1 for movably receiv 
ing small pin-like permanent magnet pieces 5, respec 
tively, inner cylinder 2 being rotatably ?tted in cylin 
drical bore 3' in outer cylinder 1, a corresponding num 
ber of holes 5" being provided in the outer peripheral 
surface of inner cylinder 2 in alignment with said holes 
5', respectively. Said small pin-like permanent magnet 
pieces 5 are located in respective holes 5' so as to be 
moved in the axial direction of holes 5’ so that magnet 
pieces 5 can be moved in said holes 5" when inner cyl 
inder 2 is rotated to the locking position in bore 3' of 
outer cylinder 1. As shown in FIGS. 1 and 2, bore 10' in 
which the key 10 is to be inserted has smooth inner sur 
faces, and therefore, the location of pins 5 cannot be 
sensed from either the outside of the lock or the in 
side of bore 10’. 
The line designated by the reference numeral 3 in FIG. 

1 is usually called “shear line.” When magnet pieces 5 are 
in the positions shown in FIG. 1 ‘wherein they extend in 
holes 5’ and 5” across said shear line 3 when inner cylinder 
2 is positioned in registry with outer cylinder in said bore 
3’, inner cylinder 2 is prevented from being rotated in 
said bore 3’ by virtue of said magnet pieces 5 extending 
across said shear line 3. Therefore, in this position of 
inner cylinder 2, cylinder cam 7 ?xedly secured to the 
end of inner cylinder 2 cannot be actuated thereby pre 
venting the lock from being unlocked. FIG. 2 shows the 
lock in locked position wherein magnet pieces 5 extend 
across shear line 3 thereby preventing inner cylinder 2 
from being rotated in bore 3' of outer cylinder 1. Key 
10 for use with the lock shown in FIG. 3 is provided with 
a series of permanent magnet pieces 6 embedded therein 
in positions corresponding to those of holes 5", respec 
tively, when key 10 is properly inserted into slot 10' in 
inner cylinder 2. The polarity of said magnet pieces 6 
of key 10 designed to properly cooperate with the lock 
is selected in such a manner as shown in FIG. 5A. In FIG. 
5A, six magnet pieces 6 of the key 10 are shown at posi 
tions A, B, C — — - , respectively. The polarity of each 
of the magnet pieces 6 is selected, for example, to be 
l*-N—S-N—N—S at its upper side from the left of the set 
of magnetic pieces 6. If the magnet pieces 5 of the lock 
have their polarities selected to be N-Né-N-N-S at 
their lower sides from the left of the set of magnetic 
pieces 5, respectively, then all of magnet pieces 5 are 
repelled to move upwardly from the positions shown in 
FIG. 1 to the positions shown in FIG. 3, thereby unlock 
ing the lock. However, if another key which has its mag 
net pieces 6 arranged so that their polarities are, for ex 
ample, N-SQ-N-S-S at their upper sides from the left 
of the set of magnet pieces 6, respeceively, as shown 
in FIG. 5B, is inserted in the lock, then magnet pieces 
5 shown at positions B and E in FIG. 5B are attracted by 
corresponding magnet pieces 6 at positions B and E so 
that they are left at the position of shear line 3, therefore, 
the lock cannot be unlocked. 
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Depending upon the number n of magnet pieces 5 pro~ 
vided in the lock and the corresponding magnet pieces 6 
of the key and the selection of the polarity of each of the 
magnet pieces, there can be provided 2B of different com 
binations of key changes (different unlocking character 
istics). 
As shown in FIG. 1, bore 10’ in which the key is to be 

inserted has smooth inner surfaces, and shear line 3 can 
not be sensed from the outside so as to detect the unlock 
ing characteristics, and, further, it is di?icult to ?nd out 
how many magnet pieces are provided in the lock and in 
which polarity they are located. Therefore, it is absolutely 
impossible to unlock the lock improperly by “picking” 
operation. It suf?ces to utilize gravitational force without 
providing any spring means in order to return magnet 
pieces 5 in the tumbler lock to their locking position. 
Therefore, this embodiment of the magnet tumbler lock 
can avoid any trouble which might be caused by using 
spring means feasible to be broken by fatigue as was 
the case in prior art cylinder locks. 

In prior art cylinder locks,'the keys to be used with 
the cylinder locks are provided with surface irregularities 
for providing unlocking characteristics, therefore, the keys 
cannot be inserted in the locks smoothly. To the contrary, 
the key of the present invention, which has magnet pieces 
embedded therein, has smooth plain surfaces, thereby per 
mitting the key to be inserted in the lock very smoothly. 
If plating is applied appropriately on the surface of the 
key, it makes it dif?cult to detect the magnet pieces in 
the key by visual inspection, therefore, the number of the 
magnet pieces and their polarity cannot easily be deter 
mined. 

Further, the present invention provides so-called mag 
netic pin-tumbler lock, magnetic disc-tumbler lock, or 
magnetic lever-tumbler lock by combining the construc 
tion of the magnet tumbler lock as described above with 
the construction of well known pin-tumbler lock, disc 
tumbler lock, or lever-tumbler lock. As shown in FIG. 6 
illustrating the second embodiment of the present inven 
tion, for example, one edge of key 10 is provided with a 
plurality of notches 8 serving as the key of conventional 
pin-tumbler lock while key 10 is provided with magnet 
pieces 6 embedded therein. Outer cylinder 1 and inner 
cylinder 2 are suitably provided with pin-tumblers, pins 9, 
drivers 11 and springs 12 are also built in adequately as 
in the case of conventional pin-tumbler lock. By the ar 
rangement as described above, a number of key changes 
( different unlocking characteristics) can be obtained. The 
provision of a master key is made easy, thereby enabling 
many keys to be produced. This construction also pro 
vides a lock which absolutely cannot be unlocked by 
“picking” operation. The number of key changes can 
be increased by providing groove 13 on the surface of 
key 10 and making the cross section of the slot in the 
inner cylinder into which the key is to be inserted con 
form with the cross section of key 10 provided with said 
groove 13. As shown in FIGS. 7 and 8 illustrating the 
third embodiment of the present invention, one edge of 
key 10 is provided with a plurality of notches 8 serving 
as a key of conventional disc-tumbler lock, magnet pieces 
6 are embedded in key 10, the construction of conventional 
disc-tumbler lock is provided appropriately in outer cyl 
inder 1 and inner cylinder 2, and dsics 9' and springs 12' 
are built in the lock, then a magnetic disc-tumbler lock 
is provided in which the construction of magnet tumbler 
lock of the present invention is combined with conven 
tional disc-tumbler lock, thereby enabling a large number 
of key changes to be obtained. ‘ 

FIG. 9 shows the fourth embodiment of the combina 
tion of the construction of the magnet tumbler lock in 
accordance with the present invention with that of the 
conventional lever-tumbler lock. In this example, key 10 
of the conventional lever-tumbler lock is provided with 
recesses in rectangular form adapted to cooperate with 
conventional lever-tumbler lock. Magnet pieces 6 are em 
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6 
bedded in the head of key 10 parallel to the magnitudinal 
axis of the key as shown. Magnet pieces 5 are also built 
in the lock movably in the direction parallel to the axis of 
the key so as to‘ cooperate with magnet pieces 6 of the 
key when key 10 is inserted in the lock. When the key is 
inserted in the lock, magnet pieces 5 are repelled by mag 
netic force effected by magnet pieces 6, when the polarity 
of .both sets of magnet pieces 5 and 6 are properly ori 
ented, thereby shifting magnet pieces 5 toward the left 
against the action of springs 12 so that magnet pieces 5 
are moved out of shear line 3' permitting inner cylinder 
2 to be rotated. Thus, bit 8’ of key 10 pushes the lever 
tumbler thereby unlocking the lock in the same manner 
as the conventional lever-tumbler lock. 

FIGS. 10 and 11 show the ?fth embodiment of the 
present invention. As shown in these drawings, repulsiori 
permanent magnet pieces 114 are respectively secured at 
the ends of holes 105" in outer cylinder 101 remote from 
the ends of holes 105" adjacent to which ends recesses 
115 in inner cylinder 102 are located for removably re 
ceiving pins 105 in each of which a permanent magnet 
piece is built in. If the polarity of each of said magnet 
pieces 114 is oriented in such a manner, as shown in FIG. 
10, that the upper side of each of magnet pieces 114 is 
N-N-S-N from the left of the set of magnet pieces 114, 
the polarity of each of magnet pieces 114 at the lower 
side thereof is S-S-N-S from the left of the set. When 
the polarity of each of said permanent magnet pieces 105' 
built in pins 105 is selected in such a manner that the 
upper side of each of the magnet pieces 105’ has S-S—N-—S 
from the left of the set of pins 105, then pins 105 are 
repelled by the magnetic force acting between magnet 
pieces 114 and magnet pieces 105' so that pins 105 are 
forced into recesses 115 of inner cylinder 102 without re 
quiring any mechanical forces such as springs or gravity, 
thereby locating pins 105 across so-called shear line 103 
so that inner cylinder 102 is prevented from being ro 
tated, When a key 110 which has magnetic pieces 106 
embedded therein corresponding in number and location 
thereof to those of pins 105 and having stronger magnetic 
force than magnetic pieces 114 is inserted in the lock as 
shown in FIGS. 12 and 13, and if the polarity of each of 
magnet pieces 106 is N—N$-N at the upper side thereof 
from the left of the set of magnet pieces 106, then all the 
pins 105 are repelled by the magnetic forces acting be 
tween magnet pieces 105 and magnet pieces 1% thereby 
shifting magnet pieces 105 out of shear line 103 as shown 
in FIGS. 12 and 13. Thus inner cylinder 102 can be ro 
tated and cam 107 secured to inner cylinder can actuate 
the lock mechanism to unlock the lock. 

If the key 110' inserted into the lock is not the proper 
one which, as shown in FIGS. 14, 15 and 16, for example, 
has permanent magnet pieces 106 embedded therein the 
polarity of each of which is N—S1S—S at the upper side 
thereof from the left of the set of magnet pieces 106, then 
the second and the fourth pins 105 are attracted by mag 
net pieces 106 to move downward .by the resultant mag 
netic force effected by magnet pieces 106 of key 110-’ and 
repulsion magnet pieces 114 in outer cylinder 101 thereby 
locating said pins 105 across shear line 103 so- that inner 
cylinder 102 cannot be rotated by key 110’. 

If proper key 110 is provided with total of nine perma 
nent magnet pieces 1106 at its upper and lower sides there 
of as shown in FIGS. 17, 18 and 19 illustrating the sixth 
embodiment of the present invention, for example, and 
if total of nine repulsion permanent magnet pieces 114 
are built in outer cylinder 101 at location corresponding 
to those of said magnet pieces 106, then the same unlock 
ing action is achieved as in the case described above. And 
this construction provides a larger number of key changes. 

FIGS. 20A and 20B are enlarged detailed sectional 
views of a pin 105 with a permanent magnet piece 105' 
built therein. The pin itself may be made of a permanent 
magnet piece, but, in general, a permanent magnet hav 
ing intense magnetic force is made of sintered alloy and 



3,393,541 
l 

the mechanical strength thereof is rather low and some 
times it is brittle, therefore, it is preferred to secure perma 
nent magnet piece 105’ within a tubular shell 105 made 
of metal or synthetic resin. 
The above-mentioned embodiments are examples in 

which permanent magnet pieces 105 are mainly actuated 
by the repulsion forces acting between the same polarity 
of magnet pieces adapted to cooperate with each other. 
It is also possible to utilize attraction forces acting be 
tween opposite polarity of magnet pieces cooperating 
with each other so as to unlock the magnetic tumbler 
lock of the present invention. 

In FIG. 21 showing seventh embodiment of the present 
invention, the lock comprises outer cylinder 101 and 
inner cylinder 102 rotatably ?tted in said outer cylinder 
101. Inner cylinder is provided with a series of holes 105' 
in the outer surface thereof with each of their axes being 
vertical as shown and a slot into which key 110 is adapted 
to be inserted. A plurality of pins 105 each comprising 
permanent magnet piece are movably provided in each - 
of said holes 105. Outer cylinder 101 is also provided 
with holes 105" in the inner surface thereof, the position 
of each of holes 105" corresponding to that of each of 
said holes 105' in inner cylinder 102 when inner cylinder 
102 is in the locked position. Pins 105 are normally held 
by the action of gravity in positions at which pins 105 ex 
tend both in ‘holes 105' and 105" thereby preventing inner 
cylinder 102 to be rotated. Key 110 speci?cally for use 
with the lock is provided with the same number of perma 
nent magnet pieces embedded therein, the positions there 
of corresponding to those of holes 105' in inner cylinder 
102 when the key is properly inserted in the lock. The 
orientation of the polarity of each of pins 105 is selected 
such that they are attracted by magnet piece 106 of key 
110 when it is inserted to the lock thereby moving out 
from holes 105” in outer cylinder 101 so that inner cyl 
inder 102 can be freely rotated to unlock the lock. 

In FIGS. 22 and 23 which illustrate the modi?cation of 
the lock shown in FIG. 21, total of nine pins 105 each 
having therein a permanent magnet piece are provided in 
inner cylinder 102, and total of nine attraction permanent 
magnet pieces 114’ are provided in outer cylinder 101 at 
locations corresponding to those of pins 105 as shown in 
FIG. 22. In locked position of the lock, pins 105 are 
attracted ‘by said attraction magnet pieces 114' so that 
pins 105 are located in positions across shear line 103 
thereby preventing inner cylinder 102 from being ro 
tated. Key 110 is provided with permanent magnet pieces 
106 embedded therein, the number and location thereof 
corresponding to those of pins 105, said magnet pieces 
106 having stronger magnetic forces than those of attrac 
tion permanent magnet pieces 114'. When key 110 is 
inserted into the lock as shown in FIG. 22, and if the po 
larity of magnet pieces 106 is properly oriented to actuate 
pins 105 in like manner described above, permanent mag 
net pieces 106 of key 110 attract pins 105 against the mag 
netic forces effected ‘by attraction magnet pieces 114’ so 
that pins 105 are moved inwardly of inner cylinder 102 
thereby locating pins 105 out of shear line 103. Thus, 
key can be rotated together with inner cylinder 102 there 
by unlocking the lock. 

FIGS. 24A, 24B, 25, 26 and 27 show further embodi 
ment of the present invention. 

In this embodiment, a plurality of permanent magnet 
pieces 106 are embedded in one surface of key 110 made 
of non-magnetizable material such as brass or aluminium 
as shown in FIGS. 24A and 24B, with the arrangement 
and polarity of said magnet pieces 106 being suitably se 
lected so as to provide various combinations of key 
changes. The lock to be used with key 110 shown in FIGS. 
24A and 24B is constructed as shown in FIG. 25, with 
movable pins 105 of permanent magnet located at posi 
tions corresponding to those of magnet pieces 106 of key 
110 when the latter is inserted in slot 122 of auxiliary 
cylinder 116 of rectangular cross section provided in inner 
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cylinder 102, said pins 105 being normally attracted by 
attraction permanent magnet pieces 114 provided in said 
auxiliary cylinder 116 in the side opposite to the side at 
which said pins 105 are located, so that pins 105 are nor 
mally in positions across shear line 103" thereby prevent 
ing auxiliary cylinder 116 from being shifted relative to 
inner cylinder 102. When the key 110‘ is inserted into slot 
122 and if the polarity of magnet pieces 106 of key 110 
is suitably oriented with respect to the polarity of pins 
105, then all, of pins 105 are repelled by said magnet 
pieces 106 against the attraction forces effected by attrac 
tion magnet pieces 114 so as to be moved upwardly out 
of shear line 103", so that auxiliary cylinder 116 of 
rectangular cross section can ‘be shifted to the left against 
the action of spring 121 thereby forcing pin 117 which 
contacts by its tapered end with the beveled surface pro~ 
vided at the end edge of auxiliary cylinder 116 to be 
moved upwardly with the result that driver 118 located 
adjacent to said pin 117 is pushed outwardly against the 
action of leaf spring 119. When the upper surface of pin 
117 reaches the outer peripheral surface of inner cylinder 
102, driver 118 moves out of inner cylinder 102 and into 
the hole of outer cylinder 101 with the mating faces of 
pin 117 and driver 118 being ?ush with the peripheral 
surface of inner cylinder 102. Thus, inner cylinder 102 
can be rotated thereby permitting cam 107 to actuate the 
lock mechanism to unlock the lock. In this embodiment, 
a plurality of permanent magnet pieces 106 can be located 
in the broad surface of key 110 at any desired ‘distance 
from each other and in any orientation of polarity of 
magnet pieces 106. In FIG. 24B, for example, the upper 
row of ?ve magnet pieces 106 is arranged in such a man 
ner that the polarity of each of magnet pieces 106 at the 
outer side is N—N—S-N-S from the left in the row, the 
polarity of each of ?ve magnet pieces 106 in the inter 
mediate roW being S—S—N-N-S at the outer side thereof 
from the left in the row, the polarity of each of ?ve mag 
net pieces 106 in the lower row being N—S-N-S-S at 
the outer side thereof from the left in the row. In such an 
arrangement 215 of key changes can be obtained by merely 
changing the orientation of the polarity of any of mag 
net pieces 106. Further, by changing the distance between 
magnet pieces 106 and the distance between the rows of 
magnet pieces 106, an almost in?nite number of key 
changes can be obtained. Furthermore, by providing 
grooves 120 in the surface of key 110 at appropriate lo 
cation, the number of key changes can be further in 
creased. In the embodiment as shown in FIG. 25, perma 
nent magnet pieces 114 normally attract pins 105 to move 
them into positions at which auxiliary cylinder 116 is 
prevented from being shifted relative to inner cylinder 
102. When a key 110 with magnet pieces 106 embedded 
therein in appropriate orientation of the polarity thereof 
is inserted in the lock, magnet pieces 106 repel said pins 
105 against the attracting force effected by magnet pieces 
114 so as to move pins 105 so that auxiliary cylinder 
116 can be shifted relative to inner cylinder 102. 

It must be noted that magnet pieces 114 may be re 
placed by repulsion magnet pieces 114’ shown in FIG. 25 
so that magnet pieces 114' normally repel pins 105 into 
locking position thereof. 

FIGS. 28A and 28B which illustrate still further em 
bodiment of the present invention show a key 110 in which 
a plurality of permanent magnet pieces 106 are embedded 
in the key stern of circular cross section at different posi 
tions lengthwise thereof each in radial direction of the 
cross section at different orientation. The polarity of each 
of said magnet pieces 106 can be altered, and the orienta 
tion of magnet pieces 106 can be selected at any direction 
within the range of 360°, and an extremely large num 
ber of key changes can be obtained by this embodiment. 
The lock to be used with key 110 as shown in FIGS. 28A 
and 28B is shown in FIGS. 29 and 30. Magnet pieces 
105 are movably located in holes 105" in outer cylinder 
101, respectively. Repulsion magnet pieces 114 weaker 
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than magnet pieces 106 of key 110 are provided at the 
outer end of each of holes 105" so as to normally repel 
magnet pieces 105 so that the latter are received in re 
cesses 115 of inner cylinder 102 thereby locating magnet 
pieces 105 across shear line 103 so as to prevent inner 
cylinder 102 from being rotated. When key 110 of FIGS. 
28A and 28B is inserted into bore 122 of inner cylinder 
102, and if the location and polarity of magnet pieces 
106 of key 110 properly correspond to those of magnet 
pieces 105 so as to repel magnet pieces 105 to move them 
out of shear line 103 against the repelling forces effected 
by magnet pieces 114, then the lock can be unlocked by 
rotating inner cylinder 102 so that cam 107 is rotated to 
unlock the lock mechanism. Recess 126 provided at the 
outer end of bore 122 is adapted to receive projection 125 
provided on key 110 when the latter is inserted into bore 
110 to thereby rotate inner cylinder 102 together with 
rotation of key 110. Pin 117’ and spring 119' are provided 
to locate inner cylinder in proper position for locking. 
Pin 117' can be retracted against the force of spring 119' 
during the rotation of inner cylinder 102 in unlocked state 
thereof by virtue of tapered end of pin 117’. Thin cylindri 
cal tube 123 located on the peripheral surface of outer 
cylinder 101 serves to maintain magnet pieces 114 as 
well as spring 119' in position. By varying the number 
and shape of recess 126 as well as those of projection 125, 
the number of key changes can be increased. 

In FIG. 28, the key stem of key 110 is shown to have 
circular cross section; however, the cross section of the 
key stem can be made any regular or irregular polygonal 
form so as to ?t the corresponding hole in the lock thereby 
dispensing with the provision of projection 125 and re 
cess 126 for rotating inner cylinder 102 together with 
key 110. _ 
As described above, a very useful and novel magnet 

tumbler lock is provided in accordance with the present 
invention by providing permanent magnet pieces in the 
lock and in the key with the polarity and location thereof 
selected appropriately. 

In accordance with the present invention spring means 
for moving pins into locking position as required in con 
ventional pin-tumbler lock can be dispensed with, attrac 
tive force and/or repelling force acting between the pins 
in accordance with the present invention and the perma 
nent magnet pieces provided in the lock providing means 
for moving the pins into locking position, while the re 
pelling force and/or attracting force acting between the 
pins and the permanent magnet pieces provided in the 
key serves to move the pins out of locking positions 
thereof. The lock of the present invention is very simple 
in construction and easy to manufacture, and is very 
stout and durable without any danger of fatigue failure, 
and provides an extremely large number of key changes. 
Further, the lock of the present invention absolutely can 
not be unlocked without using the proper key designed to 
be used solely with the lock. 

I claim: 
1. The combination of a lock and a key to be speci? 

cally used with said lock wherein at least one permanent 
magnet piece is provided in the key which magnet piece 
is adapted to actuate at least one magnetically actuatable 
member movably built in the lock so as to move it from 
its normal locking position to unlocking position by the 
magnetic force acting between said permanent magnet 
piece in said key and said magnetically actuatable mem 
ber in the lock, when the key is inserted in the hole of 
the lock, the improvement comprises the fact that said 
at least one magnetically actuatable member in said lock 
comprises a permanent magnet member consisting of a 
permanent magnet piece and a shell of stronger material 
than said piece in which said permanent magnet piece is 
?xedly held, the orientation of the polarity of which is 
selected in such a manner with respect to the orientation 
of the polarity of said at least one permanent magnet piece 
in said key that the former is repelled by the latter by 
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the magnetic force acting therebetween so as to move said 
member in the lock from its normal locking position to 
unlocking position upon insertion of the key in position 
in the hole of the lock thereby enabling the lock to be 
unlocked. 

2. The combination according to claim 1 wherein a 
series of said members are movably placed in the outer 
cylinder of a tumbler lock, said magnet members nor 
mally extending into recesses in the inner cylinder rota 
ably ?tted in said outer cylinder of said tumbler lock to 
prevent rotation of said inner cylinder, said members 
being moved out of said recesses of said inner cylinder 
by the magnetic repulsion forces acting between the per 
manent magnet pieces provided in the key and said mem 
bers, the number and positions of said magnet pieces cor 
responding to those of said members when the key is in 
serted in the hole in the lock, the orientation of the 
polarity of each of said members and said magnet pieces 
in the key being selected such that said repulsion forces 
are generated upon insertion of the key in position in 
the hole of the lock. 

3. The combination according to claim 1 wherein the 
lock includes the mechanism of conventional lock such as 
pin-tumbler lock, disc-tumbler lock and lever-tumbler lock 
in combination with the mechanism comprising said mov 
able members adapted to cooperate with said permanent 
magnet pieces in the key, said key being also adapted to 
cooperate with said construction of the conventional lock 
so as to unlock the lock. 

4. The combination according to claim 1 wherein repul 
sion permanent magnet pieces, the magnetic force of which 
is weaker than that of said permanent magnet pieces in 
the key, are provided in the lock in appropriate orienta 
tion of the polarity thereof for normally urging said mova 
ble members, in their locking positions, respectively, by 
the magnetic repulsion forces acting between said repul 
sion magnet pieces and said movable members, said repul 
sion forces acting between said repulsion magnet pieces 
and said movable members being overcome by the mag 
netic forces acting between said movable members and 
said permanent magnet pieces in said key when the latter 
is inserted in the lock so that said movable members are 
moved to their unlocking positions thereby enabling the 
lock to be unlocked. 

5. The combination according to claim 1, wherein said 
lock comprises an inner cylinder rotatably ?tted in an 
outer cylinder of the lock and the key is formed in plate 
like shape, said permanent magnet pieces in the key being 
embedded in the broad surface of said key, the number, 
the arrangement and the orientation of the polarity of 
said permanent magnet pieces corresponding to those of 
said movable magnet members in the lock so as to move 
the latter to unlocking positions when the key is inserted 
in position in the lock, said movable magnet members in 
the lock being normally held to extend into recesses of an 
auxiliary cylinder shiftably located in said inner cylinder 
rotatably ?tted in the outer cylinder of the lock by the 
magnetic forces acting between auxiliary permanent mag 
net pieces provided in the lock so as to maintain said mag 
net members in locking position, said magnet forces act 
ing between said movable magnet members and said aux 
iliary permanent magnet pieces being overcome by the 
repulsion magnetic forces acting between said magnet 
members and said permanent magnet pieces in the key 
when the latter is inserted in position in the hole in said 
auxiliary cylinder so as to move said movable magnet 
members out of said recesses in the auxiliary cylinder 
to unlocking positions thereby allowing said auxiliary 
cylinder to move relative to said inner cylinder thereby 
moving a radially movable pin provided in the inner cylin 
der radially outwardly together with a driver provided 
in the inner cylinder adjacent to said pin by virtue of the 
engagement of conically pointed top end of the pin with 
beveled surface of the auxiliary cylinder thereby shifting 
the mating surfaces of the pin and the driver in a position 
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flush with the outer cylinder shear line de?ned by the inner 
surface of the outer cylinder and the outer surface of the 
inner cylinder so that the inner cylinder is allowed to be 
rotated thereby enabling the lock to be unlocked, said 
driver and said pin in the inner cylinder being normally 
biased radially inwardly by spring means so as to maintain 
said inner cylinder in locked position by virtue of said 
driver being held in position extending across said shear 
line. 

6. The combination according to claim 1 wherein said 
permanent magnet pieces in the key are provided at posi 
tions lengthwise of the key stem of any polygonal cross 
section including circular section, said magnet pieces 
being located in the radial directions in each of their posi 
tions at various orientations in the plane perpendicular to 
the axis of said key stem, the number, the arrangement 
and the polarity of said magnet pieces corresponding to 
those of said movable magnet members so as to move the 
latter to unlocking positions when the key is inserted in 
the hole of the lock. 

7. The combination of a lock and a key to be speci?cal~ 
1y used with said lock wherein a series of permanent mag 
net pieces are provided in the key which magnet pieces 
are adapted to actuate the same number of magnetically 
actuatable members movably built in the lock so as to 
move them from their normal positions in which said 
magnetic members lock said lock to their unlocking posi 
tions by the magnetic forces acting between said magnet 
pieces in the key and said magnetically actuatable mem 
bers in said look when said key is inserted in position in 
the lock, the improvement comprising the fact that said 
movable magnetically actuatable members in said lock 
comprise protective shells ?xedly holding permanent 
magnet pieces, said shells being of stronger material than 
said magnet pieces, the orientation of the polarity of each 
of which is speci?cally selected with respect to the orienta 
tion of the polarity of each of said permanent magnet 
pieces in said key, so that said permanent magnet mem 
bers in said lock being attracted by said permanent magnet 
pieces in said key by the magnetic forces acting there 
between, respectively, so as to move the former from their 
normal locking positions to unlocking positions upon in 
sertion of the key in position into the lock thereby enabl 
ing the lock to be unlocked. 
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8. The combination according to claim 7, wherein said 

permanent magnet members are located in the holes in 
the inner cylinder rotatably ?tted in the outer cylinder of 
the lock and are normally attracted by the attracting mag 
netic force effected by attraction permanent magnet pieces 
provided in the outer cylinder of the lock to be partly 
received in recesses in the outer cylinder so as to maintain 
said magnet members in locking positions, respectively, 
at which said magnet members extend across the shear 
line de?ned by the inner surface of the outer cylinder and 
the outer surface of the inner cylinder, the orientation of 
the polarity of each of said permanent magnet pieces in 
said key being selected such that said attracting magnetic 
forces effected by said attraction permanent magnet pieces 
in the outer cylinder being overcome by the attraction 
magnetic force acting between said magnet members in 
the lock and said permanent magnet pieces in the key when 
the latter is inserted in the lock so that said magnet mem 
bers are moved out of said shear line thereby enabling 
the lock to be unlocked. 

9. In a lock and key combination wherein said key in 
cludes at least one permanent magnet piece and said lock 
includes at least one movable member in the form of a 
permanent magnet piece adapted to cooperate with said 
magnet piece in said key to move by the magnetic force 
between the magnet lock and key pieces from a locking 
position where it extends across a shear line to an unlock 
ing position wherein it clears said shear line as said key 
is inserted into said lock the improvement comprising: 
said movable member is mechanically reinforced by a 
protective shell in which said magnet piece is ?xedly held 
said shell being of stronger material than said magnet 
piece. ' 
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