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DOOR OR OTHER

CLOSABLE PANEL WITH LOCK-ACTUATING LINKAGE

FIELD AND BACKGROUND OF THE INVENTION

The present invention relates to locks for doors and other closable panels and. in

ensures a locking element is in its locked state whenever the-:pane}, 18 ¢closed.

{t 1s known to provide a wide range of locki

doors or panels. In s

SUMMARY OF THE INVENTION

the present invention is a door or other closable panel with a lock-actuating

linkage which ensures a locking element is in its locked state whenever the panel is

closed.

provided, apparatus comprising: (a) an opening bounded by a frame includi ng a strike
jamb; (b) a panel mounted relative to the opening so as to be displaceable between an

open position m which the panel is separated from the strike jamb to leave at least part of

the opening open and a closed position in which the panel closes against the strike jamb:

........

being displaceable between a locked state in which the locking element engages between
the panel and the strike jamb in a closed position of the panel to prevent separation of the

panel from the strike jamb and a released state in which the panel can be separated from

the strike jamb; and (d) a linkage associated with the locking element and deployved so as

assumes the locked state.
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of the closing motion results in a force applied to the locking element to displace the

locking element towards the locked state.

According to a further feature of an embodiment of the present invention, the

hinkage is configured such that a first displacement of the panel within the terminal part

Accordimg to a further feature of an embodiment of the present invention, the

linkage comprises at least one pivotally-mounted link.

displacement of the locking element between the released state and the locked state is a

pivotal displacement.

According to a further feature of an embodiment of the present invention,

displacement of the locking element between the released state and the locked state is a

According to a further feature of an embodiment of the present invention, the
locking element and the linkage are integrated with the strike jamb.

According to a further feature of an embodiment of the present invention, the
locking element and the Iinkage are integrated with the panel.

According to a further feature of an embodiment of the present invention, the

panel is hingedly mounted relative to the frame.

According to a further feature of an embodiment of the present fnvention, the

panel is slidingly mounted relative to the frame.

The mvention is herein described, by way of example only, with reference to the

accompanying drawings, wherein:
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FiGh, LA and 1B are partial, cut-away isometric views of a door and a strike jamb,

respectively;

FIGS. ZA and 2B are horizontal cross-sectional views taken through the door and
strike jamb of FIG. 1A shown in a partially open state and in a fully-closed and locked
state, respectively;

FIGS. 3A-3D are enlarged views of the region of FIG. 2A designated 111, shown at

mplementations of a door and strike jamb according to an embodiment of the present
mvention employing a panel-based locking arrangement, shown at four successive

positions during a terminal part of a closing motion of the door;

-

FIG. 5 is a partial, cut-away isometric view of a door and a strike jamb,
constructed and operative according to the teachin g8 of a further embodiment of the
present invention, suitable for sliding panels:

FIGS. 6A-6C are horizontal cross-sectional views taken through the door and
strike jamb of FIG. 5 showing the door in a released state, a transition state and a locked

state, respectively;

FIGS. 7A-7D are horizontal cross-sectional views of a door and a strike jamb,
constructed and operative accm‘dmg to the teachings of a further embodiment of the

present inveation, the door being shown at four successive stages of closing;

FIGS. 8A and 8B are schematic isometric overall views of a door and frame
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DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention is a door or other closable panel with a lock-actuati ng
hmkage which ensures a locking element is in its locked state whenever the panel is
closed.

The principles and operation of doors and other panel closures according to the

such that the description of various features of one embodiment are applicable also to the

other embodiments, except where clearly stated or self-evident otherwise. Accordingly,

embodiments can be inferred from the description of the earlier embodiments, and vice
VEersd.

thus, referring generically to all of the exemplary embodiments, apparatuses 19,

ncludes a strike jamb 12. A panel 14 is mounted relative to the opening so as to be
displaceable between an open position in which panel 14 is separated from strike jamb 12

to leave at least part of the apening open and a closed position in which panel 14 closes

against strike jamb 12.

p&nﬁiié-

18 typically mounted to frame element 18 via one or more hinge 19. In the case of a



CA 03006022 2018-0b-23

WO 2017/090020 PCT/IL2016/051028

ot panel 14, the panel preferably lies roughly in a plane of closure extending across

opening 16 50 as to span and at least partially obstruct passage of people, objects and/or

gas through opening 16, all according to the intended application.

that the present invention may be used to advantage with any type of opening and panel,
including hinged and sliding windows. Furthermore, although illusirated in the context of
a rectangular panel closing a rectangular opening, the invention may be applied to other

standard and non-standard shapes of openings and panels. The featares of embodiments

v

panel 14 and strike jamb 12, so other parts of the panel and frame have generatly been

omiited from the rest of the drawings.
Turning now again generically to FIGS. 1A-7 D. apparatuses 10, 100, 206 and 360
turther include a locking element 2@ associated with either strike jamb 12 or panel 14.

2

Locking element 28 is displaceable between a locked state {e.g., FIG. 2B) in which

F1G. 2A) in which panel 14 can be separated from strike jamb 12,

Also mcluded in the apparatus is a linkage 22. Linkage 22 is deployed so as to be

locked state. Most preferably, linkage 22 is deployed such that force applied to displace
panei i 4 thlﬂugh the ‘iﬁnllmﬁi part of th‘e ciosmg mon an rebultq in a fmce appix ed to

locking element 20 to displace it towards its locked state.

T Y .

U being reliably engaged to achieve a locked state of the

state, the panel cannot reach its fully closed position. This provides an immediate visual

ndication to the user of whether the door is properly locked: if the door is fully closed, it
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pin defining axis 24, preferably with additional abutment surfaces 28 of strike jamb 12
deployed to provide support in case of extreme loads. Locking element 28 may extend
along more than 10% of the long dimension {e.g., height) of strike jamb 12, and in some
cases extends along a majority of the strike jamb height, Further details, options and

variants of such locking mechanisms may be understood by referring to the above-

referenced patent.

Link

32 which nteracts with locking element 20. Regions 3¢ and 32 may be implemented as

solid surfaces which abut directly against surfaces of panel 14 and locking element 26,

respectively. Alternatively, one or both of these regions may be implemented with a

illustrated in FIGS. 4A-46).

Linkage 22 may be a multi-link linkage employing various arrangements of rigid

of) motion of the panel and motion of the locking element. However, in a preferred

subset of implementations illustrated herein, it has been found particularly refiable and

etfective to employ a single, angled lever arm pivoted about an axis 34. (Lever arms with

B 4

friction-reducing contact configurations such as the aforementioned rollers 136 and 132

that do not significantly alter the geometry of the interaction between linkage 22 and the
abutting elements are also referred to herein as a single, angled lever arm.) The geometry
of the aﬂgiﬁd tever arm s ﬁf@fﬁl‘&b!y C‘h{)%@ﬁ Sli{",h tha{ ﬁbuﬂfﬂfﬂi ['@gl()n& 3{} and 32 are
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positioned relative to axis 34 to redirect a force applied to panel 14 urging it towards its

fully closed position into a force applied to locking element 26 displacing it towards its

{ocked state. In the preferred but non-limiting examples illustrated here, linkage 22 is a

determined primarily by the relative locations of abutment regions 3¢ and 32 and axis 34

such that the shape of the arm can be varied considerably without chan ging its function.
Most preferably. linkage 22 is configured to achieve some degree of mechanical

motion amplification, meaning that a first displacement of the region of panel 14

contacting panel-abutment region 306 during the terminal part of the closing motion of the

.

amplification is achieved wholly or in part by configuring linkage 22 so that locking
element actuating region 32 undergoes a larger motion than panel-abutment region 38. In
the single lever arm implementation, this is achieved by ensuring that locking element
actuating region 32 is located further from axis 34 than panel-abutment region 3.

Additionally, or alternatively, the aforementioned motion amplification may be

and locking element 28. An example of such a geometry is seen in the sequence of FIGS.

pancl-abutment region 38. This is typically when the corresponding abutment surface of
panel 14 is within a few centimeters from its fully closed position against strike jamb 12,

and most preferably in the range of 5-20 millimeters from its final position. Continued

closing motion as itlustrated w FIGS. 3B-3D presses against panel-abutment region 36 to

Sy, L

actuating region 32 that is in contact with a corvesponding bearing surface of locking

clement 28. Since a distance from the bearing surface of locking element 28 to rotation

the outer edge undergoes a relatively larger motion than the bearing surface, thereby
achieving motion amplification relative to the “input™ motion of panel-abutment surface

36.
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motion. The “critical point™ is defined here as a position of locking element 26 at which a

foree applied to reopen the panel will be effectively opposed by the locking effect of

locking element 28. The locking effect achieved when locking element reaches or passes

between a plane of surface contact between locking element 26 and the cooperating

':Sui‘f%liﬁ?@(s}? of panel 14 (or in :jjp:a:nﬁl’?mf(mmed embodiments, between iimkiﬁg element 20

applied by an opening motion of the panel by less than the angle of friction between the

-

K e

surtaces. In certain cases, the geometry of the surfaces cooperating with locking element

20 1s umplemented such that the critical point of locking occurs as soon as there is overlap
between the surfaces.

In order to allow opening of the door or panel when desired, an opening

mechamsm (not shown) is typically associated with locking element 28 so as to allow

selective displacement of locking element 26 away from its locked position towards its

uniocked position. The opening mechanism may be any one or combination of a
mechanical handle, a key operated mechanism, or an electronic actuation system. In one

particularly simple implementation illustrated in FIG. 3, the opening mechanism may

linkage 22, displacement of locking element 20 out of locking engagement is typically

accompanied by ejection of the panel from its fully closed position to a noticeably

displaced position.

i the locked posttion {e.g., as in FIG. 1A) or in an unlocked position (e.g., as in FIG.
8
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the locking motion sequence of FIGS. 3B-3D. In certain implementations, a spring (not

shown) may be included in the assembly to bias locking element 20 to a desired position,

Turning now briefly to apparatus 106 (FIGS. 4A-4D), in contrast with apparatus

provides the actuating contact for abutment region 130 of linkage 122, and an inward

facing abutment surface 128 of strike jamb 112 provides the locking surface against

which locking element 120 engages in the locked state (FI1G. 4D). Other than the

applies exclusively to other embodiments.

apparatus 10 primarily in that 1t shows an implementation for a sliding panel 214

v

shidingly mounted relative to the frame rather than a hinge-mounted panel. FIG. 6A
illustrates an unlocked state, while FIG. 6B illustrates locking element 228 passing the
critical position of locking against panel abutment surface 226 and FIG, 6C shows a fully

closed and locked state of apparatus 200. FIGS. 6D and 6F illustrate the displacement of

locking element 226 during closing of panel 214 where locking element 220 assumes a

accommodate the linear sliding motion of the panel. the structure and function of

apparatus 208 is fully analogous to that of apparatus 18 above. As mentioned earlier, the

above description is to be considered a direct description of apparatus 206, with 200
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Turning now to HGS 7A-7D, although the present invention is believed to be
P articularly advantageous when ;impiﬂn‘iﬁﬁiﬁd using a pivotally mounted locking elem ent
as in the above embodiments, it should be noted that the same principles may be used to
advantage with a wide range of other locking icQ‘I}ﬁgumiiﬁns including, but not limited to,
arrangements with a locking element 320 w hich moves through a linear displacement
"baeiweeﬂ the released state :;a;nd_ izthe lmked state, such as a m-fmmimai bolt ] m:jifking:
3‘&31{3; "ihe -descri}:ﬁim of the invention .:ren;mainsg as described ;generi:caliy aaf:meﬁ-. with
linkage 322 deployed so as to be displaced by a terminal part of a closing motion of panel
314 against strike jamb 312 from the open position (FIG. 7A) through the sequence of
FIGS. 7B and 7C 10 tht,clsepommn@fﬂ G. 7D. Tmi\ﬁgeﬂz isplefﬁrahiyconﬁgumd

s-.

forceapphed to -diSpla%ﬁ'“panlﬁzif;3’3’:4?'"t}}l‘fimgh the terminal pd.rt of the clmnig motion results

linkage 322 about pivot axis 334 that 1s fixed in relation to panei 3i4 {m* in a strike jamb-

mounted embodiment, in fixed relation to the strike jamb) during closing of the panel,
certain embodiments may provide an option of displacing pivot axis 334, for example in
a slot 340 against a spring 342, to facilitate disengagement of locking element 326 during
unlocking of the apparatus. This displacement is most preferably locked by a releasable
retainer except during operation of an unlocking mechanism.

To the extent that the appended claims have been drafted without multiple

dependencies, this has been done only to accommodate formal requirements in

urisdictions which do not allow such multiple dependencies. It should be noted that all

possible combinations of features which would be implied by rendering the claims

10
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multiply dependent are explicitly envisaged and should be considered part of the

invention.
It will be appreciated that the above descriptions are intended only to serve as

mvention as defined in the appended claims.
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WHAT IS CLAIMED IS:

2.

Apparatus comprising:

an opening bounded by a frame including a strike jamb;

a panel mounted relative to said opening so as to be displaceable between

an open position in which said panel is separated from said strike jamb to

panel closes against said strike jamb;
a locking element associated with said strike jamb or said panel, said

locking element being displaceable between a locked state in which said

lockmg element engages between said panel and said strike jamb in a

L3

said strike jamb; and

a hinkage associated with said locking element and deployed so as to be

displaced by a terminal part of a closing motion of said panel against said

The apparatus of claim 1, wherein said linkage is deployed such that force

apphied to displace said panel through said terminal part of said closing motion results in

a force applied to said locking element to displace said locking element towards said

locked state.

a second displacement of at least part of said locking element towards said locked state,

said second displacement being larger than said first displacement.

i2
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4. The apparatus of claim 1, wherein said linkage comprises at least one

pivotally-mounted link.

3. The apparatus of claim 1, wherein displacement of said focking element

between said released state and said locked state is a pivotal displacement.

b. The apparatus of claim 1, wherein displacement of said locking element

7. The apparatus of claim 1, wherein said locking element and said linkage are

integrated with said strike jamb,

8. The apparatus of claim 1, wherein said locking element and said linkage are

integrated with said panel,

9. The apparatus of claim |, wherein said panel is hingedly mounted relative

to said frame.

t0. The apparatus of claim 1, wherein said panel is slidingly mounted relative

to said frame.

13
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