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(54) ELECTROMECHANICAL LOCK ARRANGEMENT WITH AN ELECTRIC ACTUATOR

(57) Electromechanical lock arrangement (10) with
an electric actuator (20) which actuator comprises; an
electric motor (30) with a bidirectionally rotatable output
shaft (32), a drive shaft (40) which is connected to or
formed integral with the output shaft (32) and which com-
prises an external helical thread portion (43), and a lin-
early displaceable sled (50) comprising an engagement
portion which is arranged to engage the external thread
portion (43) for driving the sled (50) longitudinally along

the rotational axis upon rotation of the drive shaft (40).
The sled (50) comprises a resilient latch (56) which is
arranged to block longitudinal displacement of the sled
(50) in a first longitudinal direction, at a first axial position
when the drive shaft (40) is not rotating and to allow lon-
gitudinal displacement of the sled (50) in the first longi-
tudinal direction, past the first axial position, when the
drive shaft (40) is rotating.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to the field of
electromechanical lock arrangements and, in particular,
to an electromechanical lock arrangement provided with
an electric actuator arranged to accomplish certain ac-
tuation operations within the lock arrangement.

BACKGROUND

[0002] There exist many different types of electrome-
chanical lock arrangements. One type comprises a lock
housing and a lock mechanism received in the housing
for driving at least one lock bolt between a locking posi-
tion, in which the bolt protrudes out from the housing and
an opening position, in which the bolt is retracted into the
housing. At some variants, the locks comprise manually
operable means such as handles, thumb turns and/or
key operated lock cylinders for driving the bolt between
the locked and the opening positions. In cases where key
operated lock cylinders are present, these lock cylinders
provide one means of verifying the authority of the person
operating the cylinder by means of the coded key.
[0003] Another type of electromechanical lock ar-
rangement comprises a handle device for manual oper-
ation of the lock bolt(s) of a mortise lock or the like. The
handle device may comprise a coupling for selectively
connecting and disconnecting a rotatable handle to an-
other part which may be movable or stationary. When
the other part is movable, it may constitute a connection
to the lock bolt such that connecting the handle to the
movable part allows manual operation of the bolts,
whereas disconnecting the handle from the movable part
disables manual operation of the lock bolt. Thus, con-
necting the handle to the movable part unlocks the handle
device whereas disconnecting the handle from the mov-
ing part locks the handle device. In cases where the other
part is instead stationary, the handle is normally perma-
nently connected to the lock bolts. At such instances,
connection of the rotatable handle to the stationary part
blocks rotation of the handle to thereby prevent operation
of the bolt whereby the handle device is locked. On the
other hand, disconnecting the handle from the stationary
part allows rotation of the handle such that the bolt may
be operated and the handle device is unlocked.
[0004] Both types of electromechanical lock arrange-
ments may be provided with electronic means for verify-
ing the authority of person operating the lock arrange-
ment. Such electronic authorisation verification means
may comprise e.g. a keypad for entering an authorisation
code, an RFID-tag reader, or readers for Bluetooth, Blue-
tooth Low Energy (BLE), Ultra Wideband Radio (UWB)
or IEEE 802.15.x communication with a handheld device
or the like. A further alternative for verifying the authority
is so called galvanic readers which may be arranged in
the keyway of a lock cylinder and which is arranged to

communicate galvanically with a code carrying memory
arranged e.g. on a key which is insertable in the keyway
of the cylinder.
[0005] In addition to or as an alternative to means for
manually driving the bolt(s) from the locking position to
the opening position, electromechanical locks may also
be provided with motors or other electrical means for driv-
ing the lock bolt(s).
[0006] Such electromechanical lock arrangements
comprising electronic means for reading a verification
code presented by the person intending to operate the
lock arrangement often comprise an electric actuator
which is controlled electrically in response to whether or
not a correct authorisation code has been presented.
Typically, the actuator is arranged to block the operation
of the lock mechanism such that at least one lock bolt
may not be retracted to the opening position unless a
correct verification code has been received by the code
reading means. Correspondingly, if a correct verification
code has been presented, the actuator unblocks the lock
mechanism such that the lock bolt(s) may be retracted
to the opening position.
[0007] The actuator may be arranged in the lock hous-
ing for interacting with the lock mechanism. Alternatively,
the actuator may be arranged in a lock cylinder of the
electromechanical lock for selectively allowing and pre-
venting the core of the lock cylinder to rotate relative to
the cylinder housing. At electromechanical handle device
lock arrangements, the actuator may be arranged for
driving a coupling member between an engagement po-
sition for connecting the handle to the other part and a
release position for disconnecting the handle from the
other part. The actuator may be arranged to drive a block-
ing or coupling member rectilinearly between a block-
ing/coupling position and a releasing position. In some
cases, a rectilinear output movement from the actuator
may be translated into a rotational or pivotal movement
by means of a follower or other linear-to-rotational move-
ment conversion devices. The movement generating
means of the actuator may comprise e.g. a solenoid, such
as a linear solenoid or an electric motor.
[0008] EP1845224B1 discloses an electromechanical
lock comprising a lock case housing a lock mechanism
and an electric actuator.
[0009] EP3299553A1 discloses a handle device com-
prising a coupling device with an engaging member and
an electric actuator for moving the engagement member
between an engagement position and a release position.
[0010] EP2314809B1 discloses an electromechanical
lock cylinder comprising an electrical motor, the output
shaft of which is connected to a rotational threaded spin-
dle. A carriage comprises a U-shaped spring element
having an elastic longer arm and an elastic shorter arm
which arms are mutually connected by means of an in-
termediate arm. The longer arm engages the valleys of
the spindle such that the carriage is driven rectilinearly
back and forth upon rotation of the spindle in a corre-
sponding rotational direction.
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SUMMARY

[0011] An object of the present invention is to provide
an electromechanical lock arrangement comprising an
enhanced actuator.
[0012] Another object is to provide such an electrome-
chanical lock arrangement with increased security.
[0013] A further object is to provide such an electro-
mechanical lock arrangement which reduces the risk of
manipulation caused by applying impacts.
[0014] Yet another object is to provide such an elec-
tromechanical lock arrangement wherein the actuator re-
quires only a limited space.
[0015] Still another object is to provide such an elec-
tromechanical lock at which the actuator may be driven
at low power consumption.
[0016] These and other objects are achieved by an
electromechanical lock arrangement as set out in ap-
pended claim 1. The electromechanical lock arrange-
ment has an electric actuator which actuator comprises;
an electric motor, a bidirectionally rotatable shaft which
is connected to the electric motor and which comprises
an external helical thread portion, and a linearly displace-
able sled comprising an engagement portion which is
arranged to engage the external thread portion for driving
the sled longitudinally along the rotational axis upon ro-
tation of the shaft. The sled comprises a resilient latch
which is arranged to block longitudinal displacement of
the sled in a first longitudinal direction, at a first axial
position when the shaft is not rotating and to allow lon-
gitudinal displacement of the sled in the first longitudinal
direction, past the first axial position, when the shaft is
rotating.
[0017] By this means the sled is efficiently prevented
from being forcibly moved in the first direction at attempts
to manipulate the lock arrangement e.g. by applying im-
pacts to the lock arrangement without authorized rotation
of the shaft for driving the sled in the first direction. The
actuator should thus preferably be arranged such that
longitudinal displacement of the sled in the first direction
causes a lock mechanism to unlock the lock arrange-
ment.
[0018] The shaft may exhibit a shaft shoulder forming
a stop arranged at said first axial position, between a first
shaft portion having a first diameter and a second shaft
portion having a second diameter, which is larger than
the first diameter.
[0019] The shaft shoulder may define a stop surface
which is essentially perpendicular to the longitudinal di-
rection of the shaft.
[0020] The shaft may comprise at least one ramp por-
tion which is inclined in the circumferential direction of
the shaft and arranged at the shaft shoulder.
[0021] The shaft may then comprise at least one pair
of ramp portions each pair comprising two ramp portions
having opposite inclinations in the circumferential direc-
tion of the shaft.
[0022] The resilient latch may comprise at least one

resilient leg which is flexible in a direction normal/radial
of the shaft.
[0023] The resilient latch may be generally U-shaped
and comprise two resilient legs.
[0024] The engagement portion may comprise a heli-
cal spring which is arranged to engage the external
thread.
[0025] An end portion of the helical spring may be fixed
to the sled.
[0026] The sled may comprise or be connected to a
driver arranged to move a blocking device between a
blocking and a non-blocking position.
[0027] The blocking device may comprise two movable
and cooperating blocking members.
[0028] The sled may exhibit a through opening which
receives the shaft.
[0029] The electromechanical lock arrangement may
further comprise a guide means for rectilinear guiding of
the sled.
[0030] The actuator may be arranged in a handle de-
vice.
[0031] Alternatively, the actuator may be arranged in
a mortise lock case.
[0032] Further objects and advantages of the invention
will appear from the following description and from the
appended claims.
[0033] Generally, all terms used in the claims are to be
interpreted according to their ordinary meaning in the
technical field, unless explicitly defined otherwise herein.
All references to "a/an/the element, apparatus, compo-
nent, means, step, etc." are to be interpreted openly as
referring to at least one instance of the element, appa-
ratus, component, means, step, etc., unless explicitly
stated otherwise. The steps of any method disclosed
herein do not have to be performed in the exact order
disclosed, unless explicitly stated.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034] Aspects and embodiments are now described,
by way of example, with reference to the accompanying
drawings, in which:

Fig 1. is an exploded perspective view of an exem-
plifying electromechanical lock arrangement in the
form of a handle device.

Figs. 2a-b are plan views, partly in section of the
handle device shown in fig. 1 in a locked and an
unlocked state respectively.

Figs 3a and 3b are plan views in enlarged scale il-
lustrating some components of the handle device of
figs 2a-b and illustrating the locked and unlocked
state respectively.

Fig. 4 is an perspective view in enlarged scale and
seen from another angle of the components shown
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in fig. 3a.

Figs. 5a-d are perspective views in further enlarged
scale of some of the components shown in fig. 4 and
illustrating these components at different positions
when changing the state of the handle device from
locked to unlocked.

DETAILED DESCRIPTION

[0035] The aspects of the present disclosure will now
be described more fully hereinafter with reference to the
accompanying drawings, in which certain embodiments
of the invention are shown.
[0036] These aspects may, however, be embodied in
many different forms and should not be construed as
limiting; rather, these embodiments are provided by way
of example so that this disclosure will be thorough and
complete, and to fully convey the scope of all aspects of
invention to those skilled in the art. Like numbers refer
to like elements throughout the description.
[0037] Fig. 1 is a simplified exploded perspective view
of a electromechanical lock arrangement in form of a han-
dle device (10) intended to be mounted to a window or
a door (not shown) provided with a lock mechanism for
driving one or several lock bolt in and out of engagement
with a striker plate in a window or door frame (not shown).
[0038] The handle device 10 comprises a mounting
plate or rosette 12 which is arranged to be fixed to a
window or door (not shown) and a handle 14 which is
pivotally fixed to the mounting plate 12. The handle 14
is arranged to receive a plain spindle (not shown) or the
like for transferring the pivotal movement of the handle
to the lock mechanism (not shown), as well known in the
art. The handle device 10 further comprises a coupling
arrangement comprising a blocking device with two en-
gagement members 16a, 16b and an electric actuator 20
for operating the engagement members 16a, 16b. Each
engagement member 16a, 16b is pivotal about a respec-
tive pivotal axis which is perpendicular to the pivotal axis
of the handle. By pivotal movement of the engagement
members 16a, 16b, they may be brought in and out of
engagement of a respective radial slot 13a, 13b arranged
in a cylindrical bore 13 in the mounting plate 12. The
engagement members 16a, 16b each exhibit cooperat-
ing teeth, such that pivotal movement of one engaging
member 13a, is transferred to the other engaging mem-
ber 13b and vice versa.
[0039] Figs. 2a and 2b illustrate the handle device in
a locked and an unlocked state respectively. At the locked
state shown in fig. 2a, the engagement members 16a,
16b have been pivoted outwardly such that they engage
a respective radial slot 13a, 13b of the mounting plate.
The handle 14 is thereby prevented from rotating relative
to the mounting plate 12, such that no motion of the han-
dle 14 may be transferred to the lock mechanism (not
shown) thereby to keep the handle device 10 locked. At
the unlocked state shown in fig. 2b, the engagement

members 16a, 16b have been pivoted inwards to thereby
be disengaged from the respective radial slot 13a, 13b.
By this means the handle 14 has been released such
that it is free to be rotated relative to the mounting plate
12 and pivotal movement of the handle 14 may thus be
transferred to the lock mechanism (not shown) for oper-
ating the bolt or bolts in and out of engagement with the
striker plate.
[0040] The electric actuator 20 for driving the engage-
ment members 16a, 16b is illustrated more in detail in
figs. 3a and 3b. The actuator 20 comprises an electric
motor 30, a drive shaft 40 and an axially displaceable
sled 50. The motor 30 has an output shaft 32 (see fig. 1)
which is bidirectionally rotatable about a rotational axis.
In the shown example, a fixation portion 41 of the drive
shaft 40 is fixed to the output shaft 32, such that the drive
shaft 40 is axially aligned with and may rotate together
with the output shaft 32. At a non-shown alternative em-
bodiment, the drive shaft may be formed integral with the
motors’ output shaft. At a further alternative, the drive
shaft may be connected to the output shaft by means of
a transmission device (not shown) such that the rotational
axis of the drive shaft is arranged at an angle to the ro-
tational axis of the output shaft.
[0041] The drive shaft 40 further comprises a drive por-
tion 42 which is arranged at or in the proximity of the free
end of the drive shaft 40, which fee end is arranged distal
to the motor 30. The drive portion 42 is provided with an
external helical thread portion 43.
[0042] The actuator 20 also comprises an axially dis-
placeable sled 50. The sled 50 comprises a base 51
which exhibits a through opening for receiving the drive
shaft 40 with a clearance. A driver in the form of a drive
arm 52 extends from the base 51 generally in parallel
with the longitudinal direction of the drive shaft 40 and
away from the motor 30. At its free end, the drive arm 52
comprises an angled connection portion 53 which is piv-
otally connected to one 16b of the engagement mem-
bers. The sled 50 further comprises an engagement por-
tion 54 which engages the external thread portion 43 for
axial displacement of the sled 50, in either axial direction
upon rotation of the drive shaft 40 in a corresponding
rotational direction. In the shown example, the engage-
ment portion comprises a helical spring 54. The helical
spring 54 is formed of a helically wounded resilient spring
wire. One end of the helical spring 54 is fixed to the base
51 of the sled 50 by that end being press fitted into a hole
55 through the base 51. The diameter and axial spacing
of the coils of the helical spring 52 is arranged such that
the spring coils may be received between the crest of the
external thread portion 43 of the drive shaft 40. Rotation
of the drive shaft 40 in either rotational direction is thus
translated into a corresponding axial displacement of the
helical spring 54 and thereby of the sled 50. The sled 50
is further guided to rectilinear displacement by means of
guide means (not shown) which are arranged in the han-
dle 14.
[0043] In fig. 3a the actuator 20 and the engagement
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members 16a, 16b of the coupling arrangement are
shown in the locking position, where the engagement
members 16a, 16b have been pivoted outwardly to en-
gage the radial slots 13a, 13b of the mounting plate 12
(see also fig. 1). Upon rotation of the motors’ output shaft
32 and the drive shaft 40 in the clockwise direction, the
helical spring is driven in a first axial direction, towards
the motor 30. By this means also the sled 50 with the
drive arm 52 is axially displaced towards the motor,
whereby the connection portions’ 53 pivotal connection
with the engagement member 16b causes this engage-
ment member 16b to pivot clockwise. The cooperating
teeth translate the clockwise rotation of engagement
member 16b into anti-clockwise rotation of engagement
member 16a, such that both engagement members 16a,
16b are pivoted inwardly to thereby be retracted out of
engagement with the respective radial slot 13a, 13b in
the mounting plate 12. Fig. 3b illustrates the actuator 20
and the engagement members 16a, 16b, when the sled
50 has been fully displaced towards the motor 30 and
the engagement members 16a, 16b fully retracted out of
engagement with the mounting plates’ 12 radial slots 13a,
13. The handle device has then reached its un-locked
state and the handle 14 may be manually rotated for op-
erating the lock mechanism to retract the bolts (not
shown).
[0044] For locking the handle device 10, the handle 14
is first pivoted to a position corresponding to a protruding
blocking position of the bolts (not shown), where the en-
gagement members 16a, 16b are aligned with the radial
slots 13a, 13b. Thereafter the motor 30 is controlled to
rotate the output shaft 32 and the drive shaft 40 in the
anti-clockwise direction, whereby the helical spring 54,
in engagement with the external thread 43 drives the sled
50 to axial displacement away from the motor 30. There-
by the engagement members 16a, 16b are driven to pivot
outwardly such that they again engage the respective
radial slot 13a, 13b and the handle 14 becomes blocked
from rotation.
[0045] The resiliency of the engagement portion
achieved by forming the engagement portion of a helical
spring 54 affords for the advantage that displacement
energy may be stored in the spring 54. If for example at
locking, either or both engagement members 16a, 16b
is/are blocked from entering into engagement with the
radial slots 13a, 13b upon rotation of the drive shaft 40,
the motor 30 may still fulfil the rotation in the locking di-
rection. Since the engagement members 16a, 16b, the
drive arm 52 and the base 51 are prevented from axial
displacement, the helical spring 54 is then axially extend-
ed, to thereby store energy. As soon as the blocking of
the engagement members 16a, 16b is cleared, the en-
ergy stored in the helical spring 54 will, under relaxation
of the helical spring 54, drive the base 51 and the drive
arm axially away from the motor 30, such that the en-
gagement members 16a, 16b enter into engagement with
the radial slots 13a, 13. Correspondingly, if the engage-
ment members 16a, 16b or the sled 50 is blocked during

unlocking, rotation of the output shaft 32 and the drive
shaft causes the helical spring 54 to be axially com-
pressed to thereby store energy. When the blocking is
cleared, the helical spring 54 returns to its relaxed, non-
compressed state and the so released energy drives the
base 51 and the arm 52 axially to retract the engagement
members 16a, 16b out of engagement with the radial
slots 13a, 13b.
[0046] The handle device 10 also comprises a battery
or the like for powering the motor, a control circuit for
control of the motor’s operation and means for verifying
the authority of the person operating the handle device.
Such authority verification means may e.g. comprise a
keypad, an RFID reader or a reader for Bluetooth, Blue-
tooth Low Energy (BLE), Ultra Wideband Radio (UWB)
or IEEE 802.15.x communication with a handheld device
or the like. Such means for powering and control of the
motor as well as for authorization verification are well
known in the art and are not further described here.
[0047] The actuator 20 further comprises a safety
means for preventing manipulation for unlocking the han-
dle device 10 by application of impacts or strokes to the
handle device. Since the sled 50 is connected to the drive
shaft 42 by means of the resilient helical spring 54, im-
pacts or strokes applied to the handle device in the dis-
placement direction of the sled 50, may cause the sled
to be resiliently displaced axially without rotating the mo-
tor. If such impacts or strokes are applied for displacing
the sled in the unlocking direction, towards the motor 30,
there is a risk that the engagement members 16a, 16b
are brought out of engagement with the radial slots 13a,
13b such that the handle device becomes unauthorized
unlocked. However, the electromechanical lock arrange-
ment of the present disclosure comprises a resilient latch
which forms an efficient means for preventing such un-
authorized manipulation.
[0048] Figs. 4 and 5a-d show the manipulation pre-
venting safety means more in detail. Fig. 4 is a perspec-
tive view in enlarged scale and seen from another angle
of the actuator shown in figs. 3q-b. Figs. 5a-d illustrates
some components of the actuator 20 shown in figs. 1 - 3
in greater detail. Figs. 5a-d show the motor 30 and the
drive shaft 40 being fixed to the output shaft 32 (fig. 1).
As described above, the drive shaft 40 comprises a fix-
ation portion 41 arranged proximal to the motor 30 and
a drive portion 42 arranged at or in proximity to the free
end of the drive shaft 40. The fixation portion 41 forms a
first shaft portion having a first outer diameter. A waist
portion 44 forming a second shaft portion having a sec-
ond outer diameter is arranged axially between the fixa-
tion portion 41 and the drive portion 42. The first diameter
is greater than the second diameter, such that a shaft
shoulder 45 is formed between the first 41 and second
44 shaft portions. The shaft shoulder 45 forms a stop
surface which is arranged at a first axial position of the
drive shaft 40. In the shown example, the stop surface
is arranged perpendicular to the longitudinal direction of
the drive shaft 40.
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[0049] The drive shaft 40 further comprises a number
of ramp portions 46a, 46b, 47a, 47b arranged at the shaft
shoulder 45. Each ramp portion 46a, 46b, 47a, 47b ex-
hibits a glide surface which is inclined in the circumfer-
ential direction of the drive shaft and which connects the
smaller diameter of the waist portion 44 with the greater
diameter of the fixation portion 41. The ramp portions
46a, 46b, 47a, 47b are arranged in two pairs separated
by 180° on the envelope surface of the waist portion 44.
Each pair comprises two ramp portions 46a, 46b and
47a, 47b respectively, wherein the ramp portion in each
pair have mutually opposite circumferential inclination.
[0050] The actuator 20 further comprises a resilient
latch 56 which is fixed to the base 51 of the sled 50. In
the shown example, the resilient latch 56 is generally U-
shaped and comprises an intermediate portion 57 and
two resilient legs 58a, 58b which extend mutually in par-
allel when the resilient latch is relaxed. The resilient latch
56 is formed of a flat spring band which has been bent
into the general U-shape. The resilient latch 56 is fixed
to the base 51 of the sled 50 by the intermediate portion
57 being received in an elongate through opening 51a
(figs. 3a, 3b and 4) arranged in the base. As best seen
in figs. 5a-d, the resilient legs 58a, 58b, when in the re-
laxed state, straddles the second portion 44 of the drive
shaft 40.
[0051] As apparent from figs. 4 and 5a, the resilient
latch 56 may slide axially along the second portion 44 of
the drive shaft 40 when the resilient legs 58a, 58b are
relaxed. However, as long as the drive shaft is not rotat-
ing, the resilient latch 56 is prevented from passing along
the drive shaft from the second, intermediate shaft por-
tion 44 to the first, fixation portion 41. At such axial relative
displacement in a first direction towards the motor, the
side edges of the relaxed legs 58a, 58b will make contact
with the stop surface 45 or either of the ramp portions’
side surfaces facing the intermediate shaft portion 44.
By this means, the resilient latch 56 and thereby the sled
50 is, at axial displacement in the first direction towards
the motor 30, prevented from passing the first axial po-
sition defined by the stop surface 45 as long as the drive
shaft is not rotating. Thus, at manipulation attempts, such
that by striking the handle device for bringing the engage-
ment members 16a, 16b out of engagement with the ra-
dial slots 13a, 13b, without rotating the drive shaft 40,
the sled 50 will not be able to pass the first axial position
and thereby the engagement members 16a, 16b will not
be brought out of engagement with the radial slots 13a,
13b. The resilient latch 56, in combination with the shaft
shoulder 45 thus efficiently prevents any such manipu-
lation attempts by striking or impacting the handle device.
[0052] On the other hand, when the motor 30 and the
driving shaft 40 are rotated in the clockwise, unlocking
direction and the sled 50 is driven towards the motor 30
by the helical spring 54 being in engagement with the
rotating thread portion 43, the resilient legs 58a, 58b will
make contact with a respective inclined ramp portion 46a,
47a (see fig. 5a-b). As shown in figs. 5b-c, during con-

tinued rotation, the inclined ramp portions 46a, 47a will
gradually force the respective leg 58a, 58b to flex radially
outwards, under tensioning of the resilient legs 58a, 58b.
During this widening, resilient bending of the legs 58a,
58b, the resilient latch 56 and the sled 50 are prevented
from further displacement in the first direction and the
helical spring 54 is thereby compressed. When the resil-
ient legs 58a, 58b have been resiliently bent outwardly
such that they are brought in level with the envelope sur-
face of the first fixation portion 41 of the drive shaft, the
energy stored in the compressed helical spring 56 push-
es the sled 50 and the resilient latch 56 further in the first
direction towards the motor 30 (see fig. 5d). Thereafter,
continued rotation of the drive shaft 40 in the clockwise
unlocking direction causes the sled 50 to complete its
axial displacement to the final unlocking position such
that the engagement members 16a, 16b are retracted
from the radial slots 13a, 13b and the handle device is
unlocked.
[0053] When the motor 30 and the drive shaft 40 are
driven for rotation in the anti-clockwise locking direction,
the helical spring 56 engages the externa thread portion
43 and drives the sled 50 in the second axial direction
away from the motor 30 and the engagement members
16a, 16b are brought into engagement with the radial
slots to thereby lock the handle device 10 as described
above. When the resilient latch 56 reaches the shaft
shoulder 45, the tensioning of the previously outwardly
bent legs 58a, 58b causes the legs to resume the relaxed
state and thereby to make contact with the envelope sur-
face of the second intermediate portion 44 of the drive
shaft 40.
[0054] The actuator 20 thus provides a simple means
for authorized electric locking and unlocking of the handle
device at the same time as it efficiently prevents manip-
ulation such as by applying impacts or strikes for bringing
the engagement members out of locking engagement
with the radial slots 13a, 13b.
[0055] In the above described example, the electrome-
chanical lock arrangement constitutes an electrome-
chanical handle device. It is however realized that the
electromechanical lock arrangement of the present dis-
closure also may be constituted by many other lock ar-
rangements wherein certain components are movable
by means of an electric actuator. Examples of such other
electromechanical lock arrangements are mortise lock
cases housing a lock mechanism and lock cylinders.
[0056] The aspects of the present disclosure have
mainly been described above with reference to a few
embodiments and examples thereof. However, as is
readily appreciated by a person skilled in the art, other
embodiments than the ones disclosed above are equally
possible within the scope of the invention, as defined by
the appended patent claims. For example, the engage-
ment portion of the sled may, instead of being formed as
a separate helical spring, be formed integral with the sled.
In such case the sled with engagement portion may be
formed in one piece of a resilient material such as a pol-
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ymer material and the engagement portion may be
formed as one or several protruding legs arranged to
engage the external tread. The resilient latch need not
be provided with two resilient legs. The resilient latch may
instead comprise a singe resilient leg or more than two
resilient legs. Alternatively the resilient latch may com-
prise other means which is able to pass a stop arranged
on the drive shaft or elsewhere only during rotation of the
drive shaft.
[0057] As readily understood, the electric actuator may
find several other applications in an electromechanical
lock than the ones described above. E.g. the actuator
may be arranged to linearly displace or rotate other com-
ponents of a lock mechanism such as internal latching
means, deadlocking means or the like, especially where
it is desirable to prevent forced motion of such compo-
nents by impacts or strokes applied to the electrome-
chanical lock arrangement.

Claims

1. Electromechanical lock arrangement (10) with an
electric actuator (20) which actuator comprises;

- an electric motor (30) with a bidirectionally ro-
tatable output shaft (32),
- a drive shaft (40) which is connected to or
formed integral with the output shaft (32) and
which comprises an external helical thread por-
tion (43), and
- a linearly displaceable sled (50) comprising an
engagement portion which is arranged to en-
gage the external thread portion (43) for driving
the sled (50) longitudinally along the rotational
axis upon rotation of the drive shaft (40),

characterized in that
the sled (50) comprises a resilient latch (56) which
is arranged to block longitudinal displacement of the
sled (50) in a first longitudinal direction, at a first axial
position when the drive shaft (40) is not rotating and
to allow longitudinal displacement of the sled (50) in
the first longitudinal direction, past the first axial po-
sition, when the drive shaft (40) is rotating.

2. Electromechanical lock arrangement according to
claim 1, wherein the drive shaft (50) exhibits a shaft
shoulder (45) forming a stop arranged at said first
axial position, between a first shaft portion (41) hav-
ing a first diameter and a second shaft portion (44)
having a second diameter, which is smaller than the
first diameter.

3. Electromechanical lock arrangement according to
claim 2 or 3, wherein the shaft shoulder (45) defines
a stop surface which is essentially perpendicular to
the longitudinal direction of the drive shaft 40.

4. Electromechanical lock arrangement according to
claim 2 or 3, wherein the drive shaft (40) comprises
at least one ramp portion (46a, 46b, 47a, 47b) which
is inclined in the circumferential direction of the drive
shaft (40) and arranged at the shaft shoulder (45).

5. Electromechanical lock arrangement according to
claim 4, wherein the drive shaft (40) comprises at
least one pair of ramp portions each pair comprising
two ramp portions (46a, 46b, 47a, 47b) having op-
posite inclinations in the circumferential direction of
the drive shaft (40).

6. Electromechanical lock arrangement according to
any of claim 1 - 5, wherein the resilient latch (56)
comprises at least one resilient leg (58a, 58b) which
is flexible in the radial direction of the drive shaft (40).

7. Electromechanical lock arrangement according to
claim 6, wherein the resilient latch (56) is generally
U-shaped and comprises two resilient legs (58a,
58b).

8. Mechanical lock arrangement according to any of
claim 1 - 7, wherein the engagement portion com-
prises a helical spring (54) which is arranged to en-
gage the external thread portion (43).

9. Electromechanical loch arrangement according to
claim 8, wherein an end portion of the helical spring
(54) is fixed to the sled (50).

10. Electrical lock arrangement according to any of
claims 1 - 9, wherein the sled (50) comprises or is
connected to a driver (52, 53) arranged to move a
blocking device (16a, 16b) between a blocking and
a non-blocking position.

11. Electromechanical lock arrangement according to
claim 10, wherein blocking device comprises two
movable and cooperating engagement members
(16a, 16b).

12. Electromechanical lock arrangement according to
any of claims 1 - 11, wherein the sled (50) exhibits
a through opening which receives the drive shaft
(40).

13. Electromechanical lock arrangement according to
any of claims 1 - 12 further comprising guide means
for rectilinear guiding of the sled.

14. Electromechanical lock arrangement according to
any of claims 1 - 13, wherein the actuator is arranged
in a handle device (10).

15. Electromechanical lock arrangement according to
any of claims 1 - 13, wherein the actuator is arranged
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in a mortise lock case.
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