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(54) Solenoid operated electromechanical lock

(57) An electromechanical lock (100, 200, 300) is
provide that comprises a locking assembly and a latch
solenoid (110, 214, 304) with a plunger (112, 224, 308)
axially displaceable, by an electrical command signal,
between retracted and extended states and being asso-
ciated with a first urging arrangement (114, 228, 310)
that biases the plunger (112, 224, 308) in a first axial
direction from the retracted to the extended states. The
locking assembly comprises a lock actuation member
(122, 230, 330) movable between first and second states
for locking and unlocking the lock, respectively. A second
urging arrangement (150, 240, 318) is operative to bias
the lock actuation member (122, 230, 330) to move to

the second state. A third urging arrangement (136, 250,
340) is operative to bias the actuation member (122, 230,
330) to move from the second to the first state. The plung-
er (112, 224, 308) is operatively associated with the lock-
ing assembly to cause said lock actuation member (122,
230, 330) to move from the first to the second state for
unlocking the lock upon displacement of the plunger
(112, 224, 308) in the first direction, and to permit move-
ment of the lock actuation member (122,230, 330), in-
duced by the third urging arrangement (136, 250, 340),
from the second to the first state for locking the lock, upon
displacement of the plunger (112, 224, 308) from the ex-
tended to the retraced state.
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Description

FIELD OF THE INVENTION

[0001] This invention relates to an electromechanical
lock with a novel locking assembly.

BACKGROUND OF THE INVENTION

[0002] Electronic locks use an electrical servomecha-
nism to reversibly block locking or unlocking. In some
locks, the plunger of the solenoid functions as the bolt or
latch of the lock. In other locks, the plunger is configured
to reversibly prevent the movement of a separate bolt or
latch. In either case, the plunger performs a linear move-
ment or rotation under the influence of electromagnetic
forces and elastic elements.
[0003] Electronic locks in general are widely known
and used as locking mechanisms in doors, windows, box-
es, cases, drawers, safes, padlocks, bicycle locks, etc.
Some electronic locks have a keypad control panel near
the door or on the door itself, which is used to input an
entry code. Other types have magnetic card readers for
input of the entry code, as used in hotels and some con-
dominiums. Yet others have sophisticated receivers and
may be operated remotely, for example door locks of
cars.
[0004] There are attempts to combine the advantages
of the electronic locks and the mechanical locks, espe-
cially when retrofitting existing doors with new electronic
locks. US Pat. Application 2001/0027671 discloses a
system comprising electronic cylinders and electronic
keys. The electronic cylinder has no power supply but
has a built-in microprocessor and memory chip and elec-
tric contacts in a recess accepting the key bit. The elec-
tronic key contains a battery to operate the cylinder, and
a microprocessor with memory. The key serves also as
a handle to turn the cylinder in the lock and to open the
lock bolt.
[0005] WO 99/61728 discloses an electronic cylinder
lock comprising an inner and an outer cylinder plug, a
battery, a servo actuator, a control unit, and a mechanical
clutch. The servo actuator and the clutch are disposed
in the cylinder between the plugs, in a rotary cam en-
gaged with the locking bolt. An electronic key for this lock
is described in WO 97/48867. The coded signal is trans-
mitted via electric contacts in the key bit and in a recess
in the cylinder plugs. Normally, neither cylinder plug is
engaged to the rotary cam. When a key is inserted in one
of the plugs and the coded signal is recognized, the servo
actuator operates the clutch and connects the plug to the
rotary cam.
[0006] US Pat. No. 6,411,195 discloses a data trans-
mission system including a data transmitting device hav-
ing a reciprocable impact head for delivering an encoded
series of mechanical impacts to a first surface of an im-
pact transmissive body such as a door, and a data re-
ceiving device having a sensitive microphone at a second

surface of the impact transmissive body for picking up
vibrations resulting from the series of impacts. The data
transmission system is suitable for use in coded access
systems.
[0007] US Pat. No. 6,865,916 discloses a cylinder lock
for use in a door lock, comprising an outer plug, an inner
plug, a rotary cam adapted to move a deadbolt of the
door lock, and a clutch adapted to engage for rotation
the outer plug to the rotary cam. The cylinder lock further
comprises an electronic blocking device (EBD) and a
drive adapted to actuate the clutch upon an unblocking
command from the EBD generated upon receiving there-
in an unblocking signal emitted from the outer side of the
door, thereby enabling moving the deadbolt by rotation
of the outer plug. The cylinder lock comprises an inner
handle attached thereto at the inner side of the door, the
EBD and the drive being entirely accommodated within
the inner handle. The signal is emitted by an electronic
key or panel and may be a mechanical vibration signal,
a light signal, or a radio signal.
[0008] US Pat. Application No. 2006/0179903 disclos-
es a mechanism for an electro-mechanical lock. The
mechanism comprises a shackle or strike moveable in a
bore. A cam is rotatable between a first cam position in
which movement of the shackle or strike in the bore is
prevented and a second cam position in which movement
of the shackle or strike in the bore is not prevented. A
blocking pin is moveable between a first pin position in
which rotation of the cam is prevented and a second po-
sition in which rotation of the cam is not prevented. A
solenoid has a plunger having a stable extended position
in which movement of the blocking pin is prevented and
a stable retracted position in which movement of the
blocking pin is not prevented.
[0009] While each of the above constructions has its
advantages, it is desirable to avoid some deficiencies
such as exposure to tampering or malevolent damage,
etc.

GENERAL DESCRIPTION OF THE INVENTION

[0010] The present invention concerns a novel elec-
tromagnetic lock with improvements in the electrome-
chanical mechanism operating within the lock. The elec-
tromechanical lock of the invention comprises an electric
actuator, for example a bi-stable latch solenoid and a
locking assembly driven by the actuator for locking and
unlocking the lock. One of the characterizing features of
some embodiments of the invention resides in some urg-
ing arrangements operative to ensure reliability of switch-
ing between different states of the lock including a locking
and an unlocking state. This urging arrangement pro-
vides for a sufficiently strong bias of components of the
locking assembly to ensure switching into the locking
state upon such actuation by the actuator and a reverse
bias upon opposite actuation by the actuator. Further-
more, the urging arrangement according to some em-
bodiments of the invention also guards against accidental
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switching between different lock states.
[0011] The present invention provides, by one of its
embodiments, an electromechanical lock, comprising: a
locking assembly and solenoid with a plunger axially dis-
placeable, by an electrical command signal, between re-
tracted and extended states and being associated with
a first urging arrangement, biasing the plunger in a first
axial direction from the retracted to the extended states;
the locking assembly comprising a lock actuation mem-
ber movable between first and second states for locking
and unlocking the lock, respectively, a second urging ar-
rangement operative to bias said actuation member to
move to the second state and comprising a third urging
arrangement operative to bias the actuation member to
move from the second to the first state; the plunger being
operatively associated with the locking assembly to
cause said lock actuation member to move from the first
to the second state for unlocking the lock upon displace-
ment of the plunger in the first direction, and to permit
movement of the actuation member, induced by the third
urging arrangement, from the second to the first state for
locking the lock, upon displacement of the plunger from
the extended to the retraced state.
[0012] The term "urging arrangement" relates to an as-
sembly of one or more urging devices or elastic elements
operative to impart the recited action. An urging arrange-
ment may include one or more springs, spring-compris-
ing urging devices (for example a two-component tele-
scopic device with incorporating a biasing helical spring),
a pneumatic urging device, and others. While according
to some embodiments the urging arrangement includes
one urging device, e.g. one spring, according to some
other embodiments the urging arrangement includes two
or more urging devices, e.g. two or more springs, oper-
ating in tandem to impart a bias.
[0013] The term "movable" should be understood as
encompassing the ability to be displaced, to change in
position or orientation or a combination of the following.
A specific type of movement of components during op-
eration of the lock according to some embodiments of
the invention, albeit not exclusive, is displacement, for
example linear displacement, in a path provide for it with
the housing of the lock. However other type of move-
ments of components of the invention, for example an-
gular movement, is also contemplated in accordance with
some other embodiments of the invention.
[0014] According to an embodiment of the invention
the biasing force of the first urging arrangement in its
tensioned state (e.g. compressed state where the urging
arrangement is a spring) is greater than that of the second
urging arrangement and the biasing force of the second
urging arrangement in its tensioned state (e.g. com-
pressed state where the urging arrangement is a spring)
is greater than that of the third urging arrangement.
[0015] The solenoid operative in the lock of the inven-
tion is typically a bi-stable latch solenoid Upon an appro-
priate electrical command signal typically from electric
control mechanism included within the lock and respon-

sive to an appropriate axis control signal, through the
combined force as a result in the change in the magnetic
field and the biasing force of the first urging arrangement,
the plunger switches axially from the retracted to the ex-
tended state. This then causes the second urging ar-
rangement to exert biasing force on the lock actuation
member to move from the first to the second state to
switch the lock into a locked state. The lock typically has
a timing mechanism and after a predetermined time pe-
riod, or in case no such timing mechanism is operative,
upon issuing of a closure signal, electric command signal
to the solenoid gives rise to a magnetic biasing force
operative against the biasing force of the first urging ar-
rangement to switch the solenoid from the extended back
to its retracted state. The third urging arrangement then
becomes operative to induce the lock actuation member
to switch back to its first state thereby switching the lock
from its unlocked to its locked state.
[0016] In accordance with one embodiment of the in-
vention the second urging arrangement is disposed such
that upon displacement of the plunger from the retracted
to the extended state, mechanical energy is transferred
to the second urging arrangement which then in turn em-
ploys this energy to bias the locked actuation member
into said second state. In this embodiment the said sec-
ond urging arrangement is functionally disposed be-
tween the plunger and the low actuation member. In
some embodiments of the invention the lock comprises
an auxiliary actuation member which is functionally dis-
posed between the plunger and the second urging ar-
rangement. Thus, upon displacement of the plunger into
the retracted state, the plunger engages said auxiliary
actuation member and causes it to move whereby the
auxiliary actuation member transfers energy to the sec-
ond urging arrangement which then it turn biases the
movement of the lock actuation member from the first to
the second state.
[0017] In accordance with some embodiments of the
invention, the movement of the different component is
essentially axial, namely, essentially parallel to the direc-
tion of displacement of the plunger. The lock in accord-
ance with this embodiment comprises: a locking assem-
bly and a solenoid with a plunger axially displaceable, by
an electrical command signal, between retracted and ex-
tended states and being associated with a first urging
arrangement, biasing the plunger in a first axial direction
from the retracted and extended states; the locking as-
sembly comprising a sliding lock actuation member mov-
able through axial displacement between locking and un-
locking states for locking and unlocking the lock, respec-
tively, a second urging arrangement operative to axially
bias said actuation member to displace in said first direc-
tion and comprising a third urging arrangement operative
to bias said actuation member to move by displacement
in a second direction opposite said first direction; the
plunger being operatively associated with the locking as-
sembly to cause said lock actuation member to axially
displace from the first to the second state for unlocking
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the lock upon displacement of the plunger from the re-
tracted to the extended state, and to permit axial dis-
placement of the actuation member, induced by the third
urging arrangement, from the second to the first state for
locking the lock upon displacement of the plunger from
the extended to the retracted state.
[0018] According to one embodiment the lock is a ro-
tary lock intended for installing in doors. Such rotary locks
typically comprise a rotary cam which engages directly
or through an intermediate mechanism with the door’s
dead bolt. In accordance with some embodiments of the
invention, the lock comprises a first rotary assembly,
housing and a rotary cam for opening and closing the
lock. The first rotary assembly is disengaged from the
rotary cam in the first state of the lock actuation member.
Displacement of the lock actuation member into the sec-
ond state causes rotational engagement of the first rotary
assembly with the rotary cam. The first rotary assembly
is typically fixed at the door’s exterior and fitted with a
door handle or the like. Mechanism or engagement of a
rotary assembly to permit opening of a door in an un-
locked state of a lock, and disengagement in a locked
state are known per se, for example, in US Patent No.
6,865,916 the contents of which are incorporated herein
by reference.
[0019] The lock according to some embodiments com-
prises also a second rotary assembly which is in a fixed
engagement with said rotary cam. Such a second rotary
assembly may typically be fixed to the door’s interior to
permit opening and closing the door from the interior at
all times. For security reasons, the solenoid driven mech-
anism may be comprised in the second rotary assembly,
e.g. in the door’s interior; albeit in some embodiments
the mechanism is comprised within the first rotary as-
sembly.
[0020] In accordance with other embodiments of the
invention, the lock comprises a locking latch which can
be displaced between two states - a disengaged and an
engaged state corresponding to the locked and unlocked
states of the lock, respectively. The displacement of the
lock actuation member in the second position yields a
path that permits the displacement of the locking latch
from disengaged to an engaged state to unlock the lock.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] In order to understand the invention and to see
how it may be carried out in practice, embodiments will
now be described, by way of non-limiting example only,
with reference to the accompanying drawings, in which:

Figs. 1A-1C show longitudinal cross-sections
through a door cylinder lock in accordance with an
embodiment of the invention in a locked stated (Fig.
1A), in an intermediate state (Fig. 1B) and in a un-
locked state (Fig. 1C).
Fig. 1D is an enlarged cross-sectional view of the
lock actuation member, the second urging spring and

the two elements constituting the auxiliary actuation
member.
Fig. 1E is an exploded view of the cylinder lock of
Figs. 1A-1C.
Figs. 2A-2C are cross-sectional views of a cylinder
lock in accordance with another embodiment of the
invention in a locked state (Fig. 2A), intermediate
state (Fig. 2B) and an unlocked state (Fig. 2C).
Fig. 2D is an external perspective view of the cylinder
lock of Figs. 1A-1C.
Figs. 3A and 3B are cross-sectional views of a com-
partment lock according to an embodiment of the
present invention in a locked state (Fig. 3A) and an
unlocked state (Fig. 3B).
Fig. 3C shows a cross-section through lines III-III in
Figs. 3A.

DETAILED DESCRIPTION OF SPECIFIC EMBODI-
MENTS

[0022] In the following description the invention will be
illustrated with reference to some specific embodiments
shown in the annexed drawings. As will be appreciated,
the specific description is illustrative and not limiting.
[0023] Reference is first being made to Figs. 1A-1E
showing a door cylinder lock in accordance with an em-
bodiment of the present invention.
[0024] Figs. 1A-1C are longitudinal cross-sections
showing the lock in three operative states: locked state
(Fig. 1A), intermediate state (Fig. 1B), and an unlocked
state (Fig. 1C). The lock 100 shown in Figs. 1A-1C has
a housing 102 accommodated within the door 104 and
has a first rotating handle assembly 106 at the door’s
exterior and a second rotating handle assembly 108 at
the door’s interior.
[0025] The electromagnetic lock 100 includes a bi sta-
ble latch solenoid driven mechanism which is operative
to switch the lock between the different states and com-
prises a solenoid 110 with a plunger 112, associated with
a first urging spring 114 and which is axially displaceable
between the retracted state of the solenoid shown in Fig.
1A to the extended state shown in Figs. 1B and 1C. Plung-
er 112 has a laterally protruding extension 113, for the
purpose described further below. The spring 114 exerts
a biasing force on the plunger for displacing the plunger
from the retracted to the extended state.
[0026] The lock includes a locking assembly, which
can best be seen in Fig. IE, and includes a lock actuation
unit including a distal lock actuation element 120 and a
proximal lock actuation element 122 (with respect to the
solenoid assembly). Actuation element 122 includes a
notch 124 which is accommodated within a groove 126
of a rotating cylinder 128 and which is also adapted for
engagement with a rotating cam 130 whereupon such
engagement cylinder 128 is rotationally coupled to cam
130. Element 122 has a cylindrical body 123 which is
fitted within plug 128 and is axially biased in the direction
shown by arrow 134 by a third urging spring 136.
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[0027] The locking assembly also includes an auxiliary
urging unit formed by a proximal element 138 and a distal
one 140. Element 138 fits within cylindrical lumen 142 of
plug 144 and has a proximal portion 146 protruding out
through opening 148 into the handle assembly 108.
[0028] Element 140 and element 120 are engaged with
one another in a manner best seen in Fig. 1D. Each of
elements 120 and 140 has a respective hook portion 121
and 141 which are symmetrically identical and are thus
adapted for engagement with one another in the manner
shown whereby their disengagement from one another
is avoided. However, as can be appreciated, such en-
gagement permits movement of the two elements 120,
140, one towards the other.
[0029] Hook portions 121 and 141 have a smaller di-
ameter than the main body of elements 120 and 140
whereby a cylindrical circumferential recess is defined
accommodating a second urging spring 150. Second urg-
ing spring biases the two elements away from one an-
other.
[0030] As can further be seen particularly in Fig. IE,
plug 128 is fitted with ball bearings 160 to permit unhin-
dered rotation of plug 128 within cylindrical lumen 162 of
housing 102. Plugs 128 and 144 have respective annular
grooves 129 and 145. Pins 164 and 165, which are ac-
commodated within respective bores 166 and 167, en-
gage with said annular recesses 129 and 145 to fix plug
128 within lumen 162 and plug 144 within lumen 163.
[0031] Plug 144 is fitted with an engaging element 170
which provides for fixed rotational engagement between
plug 144 and rotary cam 130.
[0032] Plug 128 has an axial protruding element 172
fitting with a recess in handle 106 and fixed through screw
173. Plug 144 has a rear portion 176 to which handle
assembly 108 is fitted and fixed through screw 178.
[0033] Handle assembly 108 also includes a battery
and an electric control circuitry, of the general kind known
per se, such as that described in US Patent No.
6,865,916, the content of which is incorporated herein
by reference.
[0034] In the locked state of cylinder lock shown in Fig.
1A, first urging spring 114 is compressed, second urging
spring 150 is relatively relaxed and so is third urging
spring 136. Upon axial displacement of the plunger, as
a result of the approximate electric command issued to
bi-stable latch solenoid 110, extension 113 causes axial
displacement of elements 138 and 140 towards element
120 giving rise to compression of second urging spring
150, into a state as seen in Fig. 1B. The tension energy
which is stored in second urging spring 150 causes, in a
subsequent step seen in Fig. 1C, the second spring 150
to axially displace elements 120 and 122 in the same
axial direction of the displaced plunger 112, and conse-
quently, notch 124 being initially in a state in which it is
rotationally disengaged from rotary cam 130, comes into
rotary engagement thus yielding a rotational coupling be-
tween handle assembly 106 and rotary cam 130 permit-
ting opening of the door from the outside.

[0035] The lock control mechanism is typically pro-
grammed to automatic locking after a defined period of
time, e.g. 5-10 seconds. Alternatively, this may be
through a specific unlocking user inflicting manual com-
mand. Upon the appropriate electric signal to solenoid
110, plunger 112 axially moves in the opposite direction
from its extended state shown in Fig. 1C into its retracted
state as shown in Fig. 1A. In this state, third urging spring
136, compressed while the lock is in the state of Fig. 1C,
can extend moving the lock actuation unit, including el-
ements 124 and 120, axially into the locked state as seen
in Fig. 1A.
[0036] The rotational engagement between plug 128
and rotary cam 130 depends on exact rotational align-
ment; an intermediate state in which the second urging
spring 150 is compressed permits it to store the displace-
ment energy until the proper rotational alignment is
achieved whereupon the lock can switch into its locked
state.
[0037] According to an embodiment of the present in-
vention, the relative strength of the urging springs 114,
150 and 136 is selected so that in the absence of any
magnetic force the force of the uncompressed urging
spring 114 is greater than the force of the urging spring
150 in its compressed state. The urging spring 150 in its
uncompressed state is greater than the strength of the
urging spring 136 in its compressed state.
[0038] A rotary lock 200 according to another embod-
iment is seen in Figs. 2A-2C in a locked state of the lock
(Fig. 2A), intermediate state (Fig. 2B) and unlocked state
(Fig. 2C). An external prospective view of the cylinder
lock can be seen in Fig. 2D.
[0039] Cylinder lock 200 has a housing 202 and a ro-
tational handle assembly 204. Handle assembly 204
forms part of a rotational assembly of the lock generally
designated 206 rotational within the housing 202.
[0040] Handle assembly 204 includes a battery 208,
an electronic circuitry board 210 and a lock control mech-
anism 212.
[0041] Latch solenoid 214 is accommodated within the
lock and includes a housing 216, a coil 218 and a fixed
magnet 220, all arranged around a cylindrical lumen 222
accommodating a cylindrical plunger 224 with a laterally
protruding head 226. The plunger is associated with a
first urging spring 228. The solenoid is typically a bi-stable
solenoid of the kind disclosed in US Patent No.
6,865,916. The latch solenoid 214 switches between sta-
bles states, including a first, retracted state of the plunger
as can be seen in Fig. 2A and a second stable state in
which the plunger is extended as can be seen in Figs.
2B and 2C. The switch between the states is through an
appropriate electrical signal issued by an electronic
mechanism incorporated within board 210.
[0042] Rotational assembly 206 incorporates a locking
assembly including a lock actuation member 230, ac-
commodated within space 232 and an auxiliary actuation
member 234 having annular shoulders 236 accommo-
dated within recess 238. Members 230 and 234 can ax-
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ially displace in a path respectively defined by space 232
and recess 238.
[0043] Disposed intermediate members 230 and 234
is a second urging spring 240 which imparts a biasing
force to force these two members one away from the
other. Each of members 230 and 234 has a respective
tooth portion 231 and 235 providing for engagement of
these two members to avoid their axial disengagement
from one another and arranged such so as to permit rel-
ative axial displacement of these two members towards
one another.
[0044] A third urging spring 250 is partially accommo-
dated within a cylindrical lumen 252 or urging element
254 and has its end rested against base element 254
fitted to the housing. Third urging spring 250 thus pro-
vides an axial biasing force to resist axial displacement
of member 230 in a first axial direction corresponding to
the axial displacement of the plunger from its retracted
to its extended state.
[0045] Member 230 has a tooth surface 260 adapted
for tooth surface 262 of rotary cam 264, whereupon en-
gagement rotation of rotary assembly 206 causes rota-
tion of rotary cam 264. Rotary cam 264 is engaged with
element 266 seen in Fig. 2D, which can then engage the
door’s dead bolt.
[0046] Upon issuing of an activation electric signal, in
response to an actuation signal from control mechanism
212, solenoid 214 is activated to displace the plunger
224 from its retracted state as seen in Fig. 2A, in a first
axial direction to the retracted state as seen in Fig. 2B.
Such displacement also causes corresponding displace-
ment of member 234 causing compression of second
spring 240 which thereby gives rise to an axial biasing
force on lock actuation member 230 causing its axial dis-
placement against the biasing force of third urging spring
250. The displacement proceeds until the teeth 260
pressed against teeth 262 of rotary cam 264. Upon rota-
tion of rotary assembly teeth 260 and 262 become
aligned with respective recesses between teeth 262 and
260 whereby member 230 becomes fully axially dis-
placed into the state as seen in Fig. 2C. In this state rotary
handle assembly 206 is rotationally coupled to rotary cam
264, which is the unlocked state of the lock in which ro-
tation of the handle can open the door permitting access.
[0047] The mechanism is typically designed such that
following a defined period of time, e.g. 5-10 seconds sim-
ilarly as in the case of the embodiment described above,
an opposite actuation signal causes the plunger to dis-
place in an opposite axial direction from its extended to
its retracted whereupon the biasing force of the third urg-
ing spring 250 can cause axial displacement of the entire
lock assembly, consisting of member 230, second urging
spring 240 and member 234 in said opposite axial direc-
tion to the locked state seen in Fig. 2A.
[0048] According to an embodiment of the present in-
vention, the relative strength of the urging springs 228,
240 and 250 is selected so that in the absence of any
magnetic force the force of the uncompressed urging

spring 228 is greater than the force of the urging spring
240 in its compressed state. The urging spring 240 in its
uncompressed state is greater than the strength of the
urging spring 250 in its compressed state.
[0049] Reference is now being made to Figs 3A-3C
concerning a compartment lock according to an embod-
iment of the present invention. Figs. 3A and 3B are
cross-sectional view in one plane in two different states
- a locked state (Fig. 3A) and an unlocked state (Fig. 3B),
while Fig. 3C is a cross-section through a plane normal
to that of Fig. 3A along lines III-III of Fig. 3A, showing
also the lock in its locked state.
[0050] The compartment lock 300 has a housing 302
accommodating a bi-stable latch solenoid 304 and a lock-
ing mechanism generally designated 306. The solenoid
304 includes a plunger 308 associated with a first urging
spring 310. The plunger 310 has a head 312 which bears
on shoulder 314 of an auxiliary actuation member 316.
[0051] Second urging arrangement generally desig-
nated 318 includes a plunger member 320 having a base
322 and an extended stem 324 of a narrow diameter,
fitted in a cylindrical bore of auxiliary actuation member
316 with a second helical spring 326 fitted around stem
324 thereby urging plunger 320 and auxiliary actuation
member 316 in opposite axial directions.
[0052] The base 322 of second plunger 320 bears on
a lock actuation member 330 having a through bore 332.
[0053] A third urging arrangement generally designat-
ed 340 includes a third plunger 342 having a base 344
bearing against the housing, the intermediate slightly nar-
rower portion 346 and a stem 348 fitting into a bore 350
in actuation member 330. The third urging arrangement
also includes a third urging spring 352 bearing at one
end at the shoulders formed between intermediate por-
tion 346 and the base 344 and at the other end bears
against shoulders defined around the opening of bore
350.
[0054] The lock in Fig. 3A and 3C is shown in its locked
state. When the plunger is displaced in a first direction
from the retracted state shown in Figs. 3A and 3C to the
extended state shown in Fig. 3B, auxiliary actuation
member 316 is displaced against the biasing force of
second helical spring 326. This physical energy stored
in the second urging member 326 urges displacement of
second plunger 320 thereby displacing lock actuation
member 330 into the position as shown in Fig. 3A. In this
position, locking latch 360, which in the locked state
shown in Fig. 3A is locked in position, can in the unlocked
state shown in Fig. 3A be displaced within the path de-
fined by bore 332.
[0055] Rotary cam 362 which in the locked state blocks
the lateral displacement of a strike (not shown) once in
the unlocked state of Fig. 3B rotary cam can rotate thus
laterally displacing latch 360 in the direction of arrow 370
which is against the biasing force of the biasing arrange-
ment (not shown). When the strike is brought back into
position it causes rotation of rotary cam 362 back into
the position shown in Fig. 3A whereupon latch 360 comes
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back into position as a result of the exerted force by its
associated urging arrangement (not shown).
[0056] The displacement of the lock actuation member
330 into the unlocked state of Fig. 3B is against the bi-
asing force of third urging spring 352. Once the latch 360
returns to its locked state and the plunger returns to its
retracted state, the third urging spring can then cause
the locking assembly including the lock actuation mem-
ber 330 the second biasing arrangement 318 and the
auxiliary actuation member 316 into its original position
in the locked state.
[0057] According to an embodiment of the present in-
vention, the relative strength of the urging springs 310,
326 and 352 is selected so that in the absence of any
magnetic force the force of the uncompressed spring 310
is greater than the force of the urging spring 326 in its
compressed state. The urging spring 326 in its uncom-
pressed state is greater than the strength of the urging
spring 352 in its compressed state.
[0058] Although the invention is described above with
reference to a number of embodiments, it will be apparent
to the skilled person that it is not limited thereto and that
many adaptations and modifications are possible within
the scope of the invention. The scope of the invention is
therefore defined solely by the appended claims.

Claims

1. An electromechanical lock comprising:

a latch solenoid driven mechanism comprising
a plunger axially displaceable by a solenoid ac-
tuated by an electrical command signal, the dis-
placement being between retracted and extend-
ed states and the plunger being associated with
a first urging arrangement that biases the plung-
er in a first axial direction from the retracted to
the extended states; and
a locking assembly, comprising

• a lock actuation member movable be-
tween first and second states for locking and
unlocking the lock, respectively,
• a second urging arrangement operative to
bias said lock actuation member to move to
the second state, and
• a third urging arrangement operative to bi-
as the lock actuation member to move from
the second to the first state;

the plunger being operatively associated with
the locking assembly to cause said lock actua-
tion member to move from the first to the second
state for shifting the lock to an unlocked state
upon displacement of the plunger in the first di-
rection, and to permit movement of the lock ac-
tuation member, induced by the third urging ar-

rangement, from the second to the first state for
shifting the lock to a locked state, upon displace-
ment of the plunger from the extended to the
retracted state, and
wherein (i) the biasing force of the first urging
arrangement in a tensioned state thereof is
greater than the biasing force of the second urg-
ing arrangement and (ii) the biasing force of the
second urging arrangement in its tensioned
state is greater than the biasing force of the third
urging arrangement.

2. The lock according to claim 1, wherein said biasing
of the first, second and third urging arrangements is
in an axial direction.

3. The lock according to claim 1 or 2, wherein said sec-
ond urging arrangement is operative to impact a bi-
asing force on said lock actuation member upon dis-
placement of the plunger from the retracted to the
extended state.

4. The lock according to any one of claims 1-3, wherein
the second urging arrangement is functionally dis-
posed intermediate the plunger and said lock actu-
ation member, whereby upon displacement of the
plunger from the retracted to the extended state the
plunger forces the second urging arrangement which
in turn biases the lock actuation member to displace
to said second state.

5. The lock according to any one of claims 1-4, com-
prising an auxiliary actuation member being opera-
tively disposed for engagement with the plunger for
axial displacement of the plunger in the first direction
from the retracted to the extended state, the second
urging arrangement being functionally associated
with said auxiliary actuation member.

6. The lock according to claim 5, wherein upon dis-
placement of the plunger from the retracted to the
extended state, the auxiliary actuation member is
displaced in the first direction transferring energy to
the second urging arrangement which then impacts
a bias on said lock actuation member to cause it to
displace into said second state.

7. The lock according to any one of claims 1-6, wherein
each of said first, second and third urging arrange-
ments each comprise at least one spring.

8. The lock according to any one of claims 1-7, wherein
the solenoid is a bi-stable solenoid.

9. The lock according to any one of claims 1-8, wherein
the lock switches automatically from the unlocked to
the locked state after a defined time period.
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10. The lock according to any one of claims 1-9, being
a rotary lock for installing in a door.

11. The lock according to claim 10, comprising a first
rotary assembly, a housing and a rotary cam for
opening and closing the lock; the first rotary assem-
bly being disengaged from the rotary cam in the first
state of said lock actuation member, the displace-
ment of the lock actuation member into said second
state causes rotational engagement of the first rotary
assembly with the rotary cam.

12. The lock according to claim 11, wherein said first
rotary assembly comprises a rotary handle fixed at
the door’s exterior.

13. The lock according to any one of claims 10-12,
wherein said solenoid driven mechanism is com-
prised in said first rotary assembly.

14. The lock according to any one of claims 10-13, com-
prising a second rotary assembly in a fixed engage-
ment with said rotary cam.

15. The lock according to claim 14, wherein said sole-
noid driven mechanism is comprised in said second
rotary assembly.
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