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(57) The present invention concerns a magnetic
latch operation mechanism (100) comprising a latch body
(110) and a slider (120). The latch body (110) is guided in
a first direction (X) between a retracted position and an
extended position, magnetically attracted towards the
extended position when aligned with a magnetic striker
(141), and has an opening (111) partially delimited by an
inclined actuation surface (112), which is inclined with
respect to the first direction (X). The slider (120) is guided
in a second direction (Z) substantially perpendicular to
the first direction (X) and comprises a first pin (124)

received, substantially perpendicularly to said first and
second directions (X,Z), in said opening (111), and op-
eratively engaging the inclined actuation surface (112) to
move the latch body (110) towards the retracted position.
The present invention further concerns a lockset (10)
comprising the magnetic latch operation mechanism
(100) received within a housing (200), and a door as-
sembly comprising a frame (600) and a leaf (500) con-
nected by one or more hinges (700), as well as the lockset
(10).
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Description
TECHNICAL FIELD

[0001] The disclosure relates to a magnetic latch op-
eration mechanism, as well as to a lockset and door
incorporating such a magnetic latch operation mechan-
ism.

BACKGROUND

[0002] Inordertoimprove the reliability and reduce the
cost of locksets, it has been generally sought to simplify
latch operation mechanisms and reduce their number of
parts while maintaining or even increasing their function-
alities. For that purpose, magnetically actuated latch
operation mechanisms have been proposed, forinstance
in Italian patent application publication ITMI20011504A1,
which also has the advantage of being more silent than a
conventional latch operation mechanism, since the latch
remains in a retracted position until it is aligned with the
striker cavity, and thus does not hit the door jamb or a
striker plate as the door leaf closes. However, in that
mechanism, the operative linkage between the operating
spindle and the latch for retracting the latch, once ex-
tended, back into the retracted position, remains com-
plex. Moreover, in that mechanism the relative vertical
distance between the latch and the operating spindle is
fixed, and cannot be easily adapted for different require-
ments in this respect.

SUMMARY

[0003] Afirstobjectofthe disclosure is that of providing
a magnetic latch operation mechanism with a simpler,
cheaper and more reliable structure, involving a mini-
mum number of moving parts with simple movements.

[0004] For that purpose, a magnetic latch operation
mechanism according to a first aspect of the present
disclosure comprises a latch body, configured to be
guided in a first direction between a retracted position
and an extended position and to be magnetically at-
tracted towards the extended position when aligned with
amagnetic striker, wherein the latch body has an opening
partially delimited by an inclined actuation surface, which
is inclined with respect to the first direction, and a slider,
configured to be guided in a second direction substan-
tially perpendicular to the first direction and comprising a
first pin configured to be received, substantially perpen-
dicularly to said first and second directions, in said open-
ing, and to operatively engage the inclined actuation
surface to move the latch body towards the retracted
position along a first axis in the first direction.

[0005] With this configuration, the retraction of the
latch body from its extended position can be reliably
actually with few moving parts. In particular, the first
direction may be a substantially horizontal direction
and the second direction a substantially vertical direction,
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wherein "horizontal" and "vertical" should be understood
as referring to directions when the magnetic latch opera-
tion mechanism is mounted within a lockset in a func-
tional door assembly.

[0006] In order to provide the latch body with an alter-
native second axis between extended and retracted po-
sitions, offset in the second direction with respect to the
first axis, the slider may comprise a second pin, offset
from the first pin in the second direction, and configured to
be received in said opening, substantially perpendicu-
larly to said first and second directions, alternatively from
the first pin. This second pin may then be received in the
opening, instead of the first pin and operatively engage
the inclined actuation surface, to move the latch body
along the second axis in the first direction towards a
retracted position. This provides greater versatility for
the installation of the latch operation mechanism, which
can thus be installed in a variety of different configura-
tions, with the latch body located at different heights with
respect to the slider.

[0007] The slider may have at least one actuation sur-
face configured to be engaged by a rotary pawl to push
the slider in the second direction to move the latch body
towards the retracted position. Additionally, the latch
operation mechanism may comprise the rotary pawl
and a spindle operatively coupled to the rotary pawl
and configured to be operatively coupled to at least
one handle or knob. The retraction of the latch body
may thus be actuated by the rotary pawl and spindle
through the slider. Additionally, the slider may have not
just one, but at least two actuation surfaces, offset from
each other in the second direction, and each configured
to be selectively engaged by the rotary pawl to push the
slider to move the latch body towards the retracted posi-
tion, so as to provide at least two alternative positions for
arotation axis of the rotary pawl with respect to the slider,
and thus offer even greater versatility for the installation
of the latch mechanism.

[0008] The slider may have a holding surface, config-
ured to be engaged by a lock cam to lock the slider in a
locking position in which the first pin is held in a pocket
extending from an end of the inclined actuation surface of
the latch body to retain the latch body in the extended
position. A perimeter of said opening in the latch body
may include an inwardly protruding detent portion be-
tween the inclined actuation surface and a bottom of the
pocket, so as to secure the first pin in the pocket and
provide a haptic feedback when unlocking the latch body.
[0009] A second aspect of the present disclosure re-
lates to a lockset comprising the latch operation mechan-
ism according to the first aspect and a housing receiving
the latch operation mechanism. The housing may com-
prise a front plate and a front plate cover magnetically
attached to the front plate. For this, the front plate may be
ferromagnetic and the front plate cover comprise one or
more permanent magnets. More specifically, the perma-
nentmagnet may be incorporated in a back surface of the
front plate cover. It may for instance be cut from ferrite
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magnet sheeting, incorporating ferrite powder into an
organic polymer matrix. Other types of magnets, for
instance alnico magnets or rare earth magnets, in parti-
cular neodymium magnets, may however be considered
instead.

[0010] Thelocksetmay further comprising alock adap-
tor received into the housing and configured to receive a
lock, which may in particular be a key lock, a cylinder lock,
or a thumb turn lock. The lockset may also comprise the
magnetic striker.

[0011] A third aspect of the present disclosure relates
to a door assembly comprising a frame and a leaf con-
nected by one or more hinges, and the lockset according
to the second aspect.

[0012] The above summary of some example embodi-
ments is not intended to describe each disclosed embo-
diment or every implementation of the invention. In par-
ticular, selected features of any illustrative embodiment
within this specification may be incorporated into an
additional embodiment unless clearly stated to the con-
trary.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The invention may be more completely under-
stood in consideration of the following detailed descrip-
tion of various embodiments in connection with the ac-
companying drawings, in which :

- FIG. 1is an exploded perspective view of a lockset
according to an embodiment of the present disclo-
sure.

- FIGS. 2A and 2B are detail views of a latch body of
thelockset of FIG. 1intwo alternative configurations.

-  FIG. 3 is a schematic view of a door assembly
equipped with the lockset of FIG. 1.

- FIGS. 4A and 4B are detail views of a spindle of the
lockset of FIG. 1 in two alternative configurations.

- FIG.5illustrates the components of a lock module of
the lockset of FIG. 1.

- FIGS. 6A to 6D illustrate successive steps in the
operation of the latch operation mechanism of the
lockset of FIG. 1.

[0014] Whiletheinventionis amenable to various mod-
ifications and alternative forms, specifics thereof have
been shown by way of example in the drawings and will
be described in detail. It should be understood, however,
that the intention is not to limit aspects of the invention to
the particular embodiments described. On the contrary,
the intention is to cover all modifications, equivalents,
and alternatives falling within the scope of the invention.

DETAILED DESCRIPTION
[0015] For the following defined terms, these defini-

tions shall be applied, unless a different definition is given
in the claims or elsewhere in this specification.
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[0016] As used in this specification and the appended
claims, the singular forms "a", "an", and "the" include
plural referents unless the content clearly dictates other-
wise. As used in this specification and the appended
claims, the term "or" is generally employed in its sense
including "and/or" unless the content clearly dictates
otherwise.

[0017] In the present context, "substantially perpendi-
cular", "substantially parallel", "substantially horizontal"
or "substantially vertical" should be understood as mean-
ing perpendicular, parallel, horizontal or vertical within a
reasonable margin, such as, for example, £10° or =5°.
[0018] The following detailed description should be
read with reference to the drawings in which similar
elements in different drawings are numbered the same.
The detailed description and the drawings, which are not
necessarily to scale, depict illustrative embodiments and
are not intended to limit the scope of the invention. The
illustrative embodiments depicted are intended only as
exemplary. Selected features of any illustrative embodi-
ment may be incorporated into an additional embodiment
unless clearly stated to the contrary.

[0019] Asshownin Fig. 1, alockset 10 according to an
embodiment of the present disclosure may comprise a
magnetic latch operation mechanism 100, a housing 200,
alock module 300, and a counterplate 400. The magnetic
latch operation mechanism 100 may comprise a latch
body 110, a slider 120, a rotary pawl 130, and a spindle
140. The latch body 110 may be configured to be guided
along a first translation axis L in a first direction X, which
may in particular be a substantially horizontal direction,
between an extended position, in which the latch body
110 may partially protrude out of the housing 200, and a
retracted position, in which the latch body 110 may be
substantially contained within the housing 200. Further-
more, the latch body 110 may alternatively be guided
between corresponding extended and retracted posi-
tions along a second translation axis L', substantially
parallel to the first translation axis L, but relatively offset
in a second direction Z, substantially perpendicular to the
first direction, as respectively shown on Figs. 2A and 2B.
This second direction Z may in particular be a substan-
tially vertical direction.

[0020] The rotary pawl 130 may be operatively con-
nected to the spindle 140, which may in turn be config-
ured to be operatively coupled to a handle 700 or knob, for
instance through a non-rotationally symmetric bore, such
as the illustrated square cross-section bore 141. The
spindle 140 and rotary pawl 130 may be configured to
turn around first or second rotation axes R, R’ oriented in
a third direction Y, substantially perpendicular to both the
first and second directions X,Z, between a rest position
and an operation position. The spindle 140 and rotary
pawl 130 may be spring-loaded towards the rest position,
so as to automatically return to this rest position after their
operation.

[0021] The housing 200 may be configured to receive
the magnetic latch operation mechanism 100 and be
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installed within a hinged door leaf 500, as shown in Fig. 3.
The counterplate 400 may be installed in a door frame
600, in particular within a door jamb 610 opposite to the
door jamb 620 on which the one or more hinges 700
linking the door frame 600 to the door leaf 400 may be
installed. The counterplate 400 may comprise a magnetic
striker 410. The housing 200 may comprise a casing 210,
a front plate 220, a front plate cover 230, and a side cover
240. Transverse columns 260 may extend, within the
housing 200, between the side cover 240 and an opposite
face of the casing 210, connecting them.

[0022] The front plate 220 may have two latch open-
ings 221, 222, respectively located so as to allow pas-
sage of the latch body 110 from the retracted to the
extended position on the first or second translation axes
L, L. The front plate 220 may also have fastening orifices
223 forfastening elements such as, in particular, counter-
sunk screws. The front plate cover 230 may be magne-
tically attached to the front plate 220. In particular, the
front plate 220 may be ferromagnetic and the front plate
cover 230 comprise one or more permanent magnets,
although other arrangements, for instance with a ferro-
magnetic front plate cover 230 and one or more perma-
nent magnets integrated in the front plate 220, may
alternatively be considered. The front plate cover 230
may comprise a single latch opening 231, aligned with
one of the latch openings 221, 222 in the front plate 220,
to allow passage of the latch body 110 from the retracted
to the extended position on the corresponding translation
axis L, L, while substantially covering the remaining
surface of the front plate 220, including the other latch
opening 222,221 and the fastening orifices 221. The front
plate cover 230 may be easily replaced with an alterna-
tive front plate cover having its single latch opening
aligned with said other latch opening 222, 221 in the front
plate 220, if the latch body 110 is to be installed on the
corresponding other translation axis L', L. The front plate
cover 230 may comprise a decorative outer surface 231,
for instance to emulate the appearance of the surround-
ing area on the door leaf edge.

[0023] Both the casing 210 and side cover 240 may
have respective first openings 211,241, opposite to each
other, for receiving the spindle 140, as well as respective
second openings 212,242, also opposite to each other,
for receiving the lock module 300. The openings 211, 241
may be shaped so as to alternatively accommodate the
spindle 140 in two alternative positions, respectively
illustrated in Figs. 4A and 4B, and offset from each other
in the second direction Z, so that the spindle 140 is
rotationally supported around either the first rotation axis
R or the second rotation axis R’. The housing 200 may
additionally comprise a reversible insert 250, with sepa-
rate firstand second parts 251,252, to support the spindle
140 within the housing 200 and close up the openings
211, 241. As illustrated, the openings 211, 241 may be
substantially symmetrical with respect to a symmetry
plane S perpendicular to the second direction Z, so that
the reversible insert 250 may be vertically flipped with
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respect to this symmetry plane S to alternatively support
the spindle 140 in the position of Fig. 4A or in the position
of Fig. 4B.

[0024] The lock module 300 may comprise a lock
adaptor 310 and a lock 320. As shown in Fig. 5, the lock
adaptor 310 may comprise two parts 311, 312, configured
to be fastened to each other with the lock 320 held
between them. Although in the illustrated embodiment
the lock 320 is a simple, keyless thumb turn lock, wherein
alock cam 321 is directly operated through a lock spindle
322 in rotation around a lock cam rotation axis C, which
may in particular be oriented in the third direction Y. The
lock adaptor 310 may shaped complementarily to the
lock 320. The housing 200 may be configured to receive
multiple alternative lock modules including, alternatively
to the thumb turn lock 320, a key lock, including a cylinder
lock, with an appropriately shaped lock adaptor. The
lockset 10 may thus be easily adapted to various types
of locks by exchanging the lock adaptor 310.

[0025] Within the magnetic latch operation mechanism
100, the slider 120 may in particular comprise one or
more oblong holes 121, elongated in the second direction
Z, wherein one or more of the transverse columns 260
may be press-fit, in order to guide the slider 120 in the
second direction Z. The slider 120 may further comprise
two actuation surfaces 122,122’ configured to be en-
gaged by the rotary pawl 130 when rotating around,
respectively, the first rotation axis R or the second rota-
tion axis R’, from the rest position to the operation posi-
tion, to push the slider 120 in the second direction Z. The
slider 120 may also comprise a holding surface 123
configured to be engaged by the lock cam 321 when
the latter is rotated towards a locking position. The slider
120 may further comprise two transverse pins 124,124’,
protruding in the third direction Y and respectively con-
figured to engage the latch body 110 when the latter is
located on the first or second translation axes L, L.
[0026] In particular, the latch body 110 may comprise
an opening 111 configured to receive either transverse
pin 123, 123’ in the third direction Y. This opening 111 may
be delimited by a perimeter comprising an inclined ac-
tuation surface 112, which may be inclined with respect to
the firstand second directions X, Z, alower edge 113 with
a pocket 114 extending from a lower end 116 of the
inclined actuation surface 112, and an inwardly protrud-
ing detent portion 115 between said lower end 116 of the
inclined actuation surface 112 and a bottom of the pocket
114. The magnetic striker 410 may be formed by a cavity
in the counterplate 400 configured to receive a protruding
end of the latch body 110 in the extended position and a
permanent magnet at the bottom of this cavity. The latch
body 110 may be configured to be attracted towards the
extended position when aligned with the magnetic striker
410. In particular, the latch body 110 may be ferromag-
netic and/or comprise one or more permanent magnets
oriented so as to be attracted towards the permanent
magnet of the magnetic striker 410.

[0027] Therefore, in use, when the latch body 110isin
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the retracted position, turning the spindle 140 and the
rotary pawl 130 between their rest and operation posi-
tions may move the slider 120 in the second direction Z,
but will not move the latch body in the first direction X,
since the transverse pin 124, 124’ received within the
opening 111 may move in the second direction Z between
the lower edge 113 of the opening 111 and an upper end
115 of the inclined actuation surface 112 without enga-
ging said inclined actuation surface 112, as shown in Fig.
6A. Once the dooris closed, bringing the latch body 110 in
alignment with the magnetic striker 141, the latch body
110 may be attracted towards the extended position, with
its protruding end extending into the cavity of the mag-
netic striker 141 to hold the door closed. When the latch
body 110 is in the extended position, the transverse pin
124, 124’ may rest between the lower end 116 of the
inclined actuation surface 112 and the detent portion 115,
as shown in Fig. 6B. In this position of the transverse pin
124, 124’ and slider 120, if the lock cam 321 is turned
towards the locking position, it may engage the holding
surface 123 of the slider 120, pushing the latter with the
transverse pin 124, 124’ beyond the detent portion 115
and into the pocket 114, as shown in Fig. 6C, so as to lock
the latch body 110 in the extended position. Momentarily
overcoming the magnetic attraction on the latch body 110
in the first direction X as the transverse pin 124, 124’
moves over the detent portion 115, laterally pushing the
latch body 110 away from the magnetic striker 410, may
provide a haptic feedback to the operator of the lock 320.
[0028] When the lock cam 321 is turned back into its
unlocking position the transverse pin 124, 124’ may be
brought back out of the pocket 114, over the detent
portion 115 and into engagement with the inclined actua-
tion surface 112, as shown in Fig. 6D, to move the latch
body 110 back towards its retracted position, by rotation
of the spindle 130 and the rotary pawl! 140 from their rest
position to their operation position and engagement of
the rotary pawl 140 with one of the actuation surfaces
122,122’ of the slider 120. As the transverse pin 124, 124’
moves over the detent portion 115, it may also provide a
haptic feedback to the operator of the spindle 130. Once
the latch body 110 is fully retracted out of the cavity of the
magnetic striker 410, the door may be opened. With the
latch body 110 again out of alignment from the magnetic
striker 141, the latch body 110 may remain in its retracted
position even when the spindle 130 and rotary pawl 140
rotate back to their rest position.

[0029] Those skilled in the art will recognize that the
presentinvention may be manifested in a variety of forms
other than the specific embodiments described and con-
templated herein. Accordingly, departure in form and
detail may be made without departing from the scope
of the present invention as described in the appended
claims.
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Claims

1. Magnetic latch operation mechanism (100) compris-
ing :

a latch body (110), configured to be guided in a
first direction (X) between a retracted position
and an extended position and to be magnetically
attracted towards the extended position when
aligned with a magnetic striker (141), wherein
the latch body (110) has an opening (111) par-
tially delimited by an inclined actuation surface
(112), which is inclined with respect to the first
direction (X); and

a slider (120), configured to be guided in a
second direction (Z) substantially perpendicular
to the first direction (X) and comprising a first pin
(124) configured to be received, substantially
perpendicularly to said first and second direc-
tions (X,Z), in said opening (111), and to opera-
tively engage the inclined actuation surface
(112) to move the latch body (110) towards the
retracted position.

2. Magnetic latch operation mechanism (100) accord-
ing to claim 1, wherein the slider (120) comprises a
second pin (124’), offset from the first pin (124) in the
second direction (Z), and configured to be received,
substantially perpendicularly to said first and second
directions (X,Z), in said opening (111), alternatively
from the first pin (124).

3. Magnetic latch operation mechanism (100) accord-
ing to any one of claims 1 or 2, wherein the slider
(120) has at least one actuation surface (122,122’)
configured to be engaged by a rotary pawl (140) to
push the slider (120) in the second direction (Z) to
move the latch body (110) towards the retracted
position.

4. Magnetic latch operation mechanism (100) accord-
ing to claim 3, further comprising the rotary pawl
(140) and a spindle (130) operatively coupled to
the rotary pawl (140) and configured to be opera-
tively coupled to at least one handle (700) or knob.

5. Magnetic latch operation mechanism (100) accord-
ing to any one of claims 3 and 4, wherein the slider
(120) has at least two actuation surfaces (122,122’),
offset from each other in the second direction (Z),
and each configured to be selectively engaged by
the rotary pawl (140) to push the slider (120) in the
second direction (Z) to move the latch body (110)
towards the retracted position.

6. Magnetic latch operation mechanism (100) accord-
ing to any one of claims 1 to 5, wherein the slider
(120) has a holding surface (123), configured to be
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engaged by a lock cam (321) to lock the slider (120)
in a locking position in which the first pin (124) is held
in a pocket (114) extending from an end (116) of the
inclined actuation surface (112) of the latch body
(110) to retain the latch body (110) in the extended
position.

Magnetic latch operation mechanism (100) accord-
ing to claim 6, wherein a perimeter of said opening
(111) in the latch body (110) includes an inwardly
protruding detent portion (115) between the inclined
actuation surface (112) and a bottom of the pocket
(114).

Lockset (10) comprising the magnetic latch opera-
tion mechanism (100) according to any one of claims
1to 7 and a housing (200) receiving the latch opera-
tion mechanism (100).

Lockset (10) according to claim 8, wherein the hous-
ing (200) comprises a front plate (220) and a front
plate cover (230) magnetically attached to the front
plate (220).

Lockset (10) according to claim 9, wherein the front
plate (220) is ferromagnetic and the front plate cover
(230) comprises one or more permanent magnets.

Lockset (10) according to any one of claims 8 to 10,
further comprising a lock adaptor (310) received into
the housing and configured to receive a lock (320).

Lockset (10) according to claim 11, wherein the lock
adaptor (310) is configured to receive a key lock, a
cylinder lock, or a thumb turn lock.

Lockset (10) according to any one of claims 8 to 12,
further comprising the magnetic striker (410).

Door assembly comprising a frame (600) and a leaf
(500) connected by one or more hinges (700), and
the lockset (10) according to any one of claims 9 to
13._
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