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(57) Abrégé/Abstract:

A surface mounted electric strike for selectively retaining a door latch of a door is provided. The electric strike comprises a housing
mounted to a surface of the door frame, wherein the housing defines a cavity configured for receiving the door latch. A keeper is
mounted within the housing and movable between a latched position and an unlatched position. The keeper includes a keeper
body portion and an extended lobe portion having a terminal end. An actuating assembly is configured for moving between a first
mode and a second mode, wherein when the actuating assembly is in the first mode the keeper is prevented from moving toward
the unlatched position, and wherein when the actuating assembly is in the second mode the keeper is permitted to move toward
the unlatched position.
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ABSTRACT OF THE DISCLOSURE

A surface mounted electric strike for selectively retaining a door latch of a door is
provided. The electric strike comprises a housing mounted to a surface of the door
frame, wherein the housing defines a cavity configured for receiving the door latch. A
keeper is mounted within the housing and movable between a latched position and an
unlatched position. The keeper includes a keeper body portion and an extended lobe
portion having a terminal end. An actuating assembly is configured for moving between
a first mode and a second mode, wherein when the actuating assembly is in the first
mode the keeper is prevented from moving toward the unlatched position, and wherein
when the actuating assembly is in the second mode the keeper is permitted to move

toward the unlatched position.
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SURFACE MOUNTED ELECTRIC STRIKE

TECHNICAL FIELD

[0001] The present invention relates to a surface mounted electric locking device
for securing a door to a door frame in a closed position; particularly to a surface
mounted electric strike that may be used in conjunction with side-by-side swinging
doors; and more particularly, to an overhead surface mounted electric strike for framed
or frameless glass doors that does not require extensive modification of the door frame
during installation of the electric strike. Also provided is a modular and/or adjustably
positionable surface mounted electric strike that can be adapted for use with various

spaced door latches.

BACKGROUND OF THE INVENTION

[0002] Door locking devices are widely used in many different types of
applications. Certain types of door locking devices include a strike mounted to a door
frame, wherein the strike defines a cavity within which a door latch may reside to
selectively maintain the door is in a closed position. The strike can be installed in
different points along the door frame depending on the location of the door latch. There
are certain door types for example, double doors without a mullion or full-glass (frame-
less) doors where the door locking device interacts with a strike mounted above the
door in the header, in the floor below the door or both. In either of these instances, the
strike may be mounted to the upper horizontal portion of the door frame (i.e., door
header) and is configured to interact with a door latch disposed in a tubular door handle
mounted to the door. This type of strike is sometimes referred to as an overhead
mounted strike.

[0003] There are currently different types of overhead mounted strikes that are
used in these instances. The first type of overhead mounted strike is referred to as a
standard overhead surface mounted strike. A standard overhead surface mounted
strike is typically mounted to a door header of a door frame using a plurality of fasteners
that are secured within corresponding threaded holes formed in the door header. The

standard strike is formed as a block of metal that has one or more cavities defined
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therein for receiving a respective latch, and serves two primary functions: 1)
capturing/securing a respective latch within the cavity when the door is moved to a
closed position; and 2) providing a stop for the door when moved to a closed position
using one or more bumpers. In order to move a door toward an opened position, the
tubular door handle is depressed causing the latch to manually retract down and into
the tubular door handle and out of the cavity until the latch clears an upper lip of the
cavity, thereby allowing the door to be opened.

[0004] Problems sometimes arise during installation of the standard strike due to
the position of the latch, the position of the header relative to the latch, and/or the
vertical thickness of standard strike off the header (e.g., 5/8 to 3/4 inches thick) being
greater than the vertical travel of the latch (e.g., about 1/2 inch). For example, if a
tubular door handle installer accidentally adjusts the latch disposed within the tubular
door handle so that the latch is over-inserted in the strike cavity and fails to check the
manual retraction of the latch when the tubular door handle exit device is manually
depressed. In this case, the latch will never retract far enough vertically to clear the
upper lip of the cavity. This will cause a dangerous situation where the door cannot be
manually opened by depressing the tubular door handle, thus by not providing free
egress through the door.

[0005] A second type of overhead mounted strike that may be used to selectively
retain the latch and maintain the door in a closed position is referred to as a prior art
electric strike where the strike releases the latch from the secure state when an
electrical current is applied to or removed from the device. This type of electric strike
may include a pair of keepers rotatably disposed within a strike cavity defined therein
that are configured to receive a latch. The keeper is disposed in a latched position to
secure the latch within strike cavity and may be rotated to an unlatched position to allow
the latch to be removed from the strike cavity without depressing the tubular door
handle to open the door. However, in order to allow the keeper to fully rotate to the
unlatched position so that the latch may be released from the strike cavity 30, there
must be adequate clearance made to the door header to accept the rotating keeper. In
order to provide sufficient clearance for the rotating keeper, significant cuts need to be

made to the door header which can be difficult and add a significant amount of time to
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the installation of the prior art electric strike. Furthermore, cutting the door frame
weakens the door header, results in an unpleasant appearance for the door frame, and
increases the cost of installation of the electric strike.

[0006] Thus, what is needed in the art is a surface mounted electric strike which
may be used with a single or side-by-side door(s) that provides desired locking and door
latch releasing properties and directly mounts to the standard overhead surface
mounted strike mounting method thus eliminating extensive cutting or modification of
the door header. There is also a need for a cost effective electric strike assembly that
can be adapted for use with pairs of tubular door handles of different spacing required
for various door constructions. The present invention addresses these needs as well as

other needs.

SUMMARY OF THE INVENTION

[0007] Briefly described, one aspect of the present invention provides a surface
mounted electric strike for selectively retaining a door latch of a door disposed in a door
frame, wherein the door latch includes a top end and a latch face. The electric strike
comprises a housing, a keeper, and an actuating assembly. The housing is mounted to
a surface of the door frame, and defines a cavity configured for receiving the door latch.
The keeper is mounted within the housing and movable between a latched position and
an unlatched position. The keeper includes a keeper body portion and an extended
lobe portion having a terminal end, wherein the extended lobe may define an arcuate
cross-section. The actuating assembly is configured for moving between a first mode
and a second mode. When the actuating assembly is in the first mode the keeper is
prevented from moving toward the unlatched position, and when the actuating assembly
is in the second mode the keeper is permitted to move toward the unlatched position.
[0008] Further, the keeper includes a keeper face, wherein at least a portion of
the keeper face engages the latch face of the door latch at a contact interface as the
door is moved toward an opened position. The housing further comprises a base plate
and the keeper includes an axis of rotation, wherein the axis of rotation is disposed in
the housing as the keeper rotates from the latched position to the unlatched position. In

view of the placement of the axis of rotation, the keeper is configured for rotating
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between about 45 degrees and about 60 degrees between the latched position and the
unlatched position to provide for a compact design that does not require any cuts in the
door frame to provide adequate keeper rotation to release the latch. Furthermore, the
present invention allows for the extended lobe portion to be in contact with the top end
of the door latch when the keeper is in the latched position to limit upward lateral
translation of the door latch in the cavity.

[0009] In accordance with another aspect of the invention, an electric strike for
selectively retaining a door latch of a door disposed in a door frame is provided. The
door latch includes a top end and a latch face. The electric strike comprises a housing,
a keeper, and an actuating assembly. The housing is mounted to a surface of the door
frame, and defines a cavity configured for receiving the door latch. The housing
includes a base plate that is disposed on a first plane. The keeper includes a keeper
face and is mounted within the housing and rotatable about an axis of rotation between
a latched position and an unlatched position. The actuating assembly is configured for
moving between a first mode and a second mode. When the actuating assembly is in
the first mode the keeper is prevented from moving toward the unlatched position.
When the actuating assembly is in the second mode the keeper is permitted to move
toward the unlatched position in response to a force imposed in an opening direction on
the keeper face at a contact interface, wherein the force is coextensive with a second
plane, and wherein the axis of rotation is positioned between the first plane and the
second plane.

[0010] Further, the keeper includes a keeper body portion and an extended lobe
portion having a terminal end, wherein the extended lobe portion is in contact with the
top end of the door latch when the keeper is in the latched position to limit upward
lateral translation of the door latch in the cavity to ensure that the latch is not prevented
from being removed from the strike cavity due to binding on the door frame or the
keeper itself. The extended lobe may define an arcuate cross-section, and the keeper
face may be a continuous surface that extends along the keeper body portion and the
extended lobe portion. In view of the position of the axis of rotation, the keeper may
rotate between about 45 degrees and about 60 degrees between the latched position

and the unlatched position, and the housing is mounted to the surface of the door frame
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with no cutting of the door frame.

[0011] In accordance with another aspect of the invention, an electric strike for
selectively retaining a door latch of a door, wherein the door is disposed in a door
frame, the electric strike comprising a housing, a keeper, and an actuating assembly.
The housing is mounted to a surface of the door frame, and defines a cavity configured
for receiving the door latch. The keeper is mounted within the housing and movable
between a latched position and an unlatched position. The actuating assembly includes
a plunger and is configured for moving the plunger between a first blocking position and
a second unblocking position. When the plunger is in the first blocking position, the
plunger is in a position to directly engage the keeper to prevent the keeper from moving
toward the unlatched position. When the plunger is in the second unblocking position,
the keeper is permitted to move toward the unlatched position.

[0012] In addition, a first slot and a second slot may be defined in the keeper,
wherein the first slot is configured to prevent the plunger from entering the first slot
when the plunger is in the first blocking position to maintain the keeper in the latched
position, and wherein the second slot is configured to allow the plunger to be movably
disposed within the second slot when the plunger is in the second unblocking position to
allow the keeper to move from the latched position to the unlatched position. Further,
the keeper may include a first end and a second end, wherein the first slot and the
second slot are both defined in the first end, both defined in the first end, or both defined
in the first and second ends. The first slot and the second slot may be coextensive.
[0013] Moreover, the first slot formed in the keeper may have a first width, and
the second slot may have a second width that is greater than the first width. The
plunger may include a plunger head having a third width that is greater than the first
width and less than the second width, wherein the plunger head is in a position to
directly engage a shroud engagement surface formed in the first slot when the plunger
is in the first blocking position, and wherein the plunger head is configured to be
movably disposed within the second slot when the plunger is in the second unblocking
position. As indicated above, the first slot and the second slot may be both defined in
the first end, both defined in the second end, or both defined in the first and second

ends. In this aspect, the keeper may be pivotably mounted to the housing, wherein the
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keeper rotates between about 45 degrees and about 60 degrees between the latched
position and the unlatched position. Further, the keeper may include a keeper body
portion and an extended lobe portion having a terminal end, wherein the extended lobe
portion is in contact with the top end of the door latch when the keeper is in the latched
position to limit upward lateral translation of the door latch in the cavity. The extended
lobe may define an arcuate cross-section. The surface mounted strike may further
comprise a header coupled to the housing, wherein the header includes a contact
surface, and wherein the plunger is configured to engage the contact surface when the
plunger is in the first blocking position. The keeper may be rotatably mounted to the
header.

[0014] In yet another aspect, a method of releasing a door latch from an electric
strike so that a door can be opened relative to a door frame is provided. The electric
strike includes a housing mounted to a surface of the door frame, wherein the housing
defines a cavity configured for receiving the door latch. The electric strike further
includes a keeper mounted within the housing and movable between a latched position
and an unlatched position, and an actuating assembly including a plunger. The
actuating assembly is configured for moving the plunger between a first blocking
position and a second unblocking position. The method comprises: a) positioning the
plunger in direct contact with the keeper when the plunger is in the first blocking position
to selectively maintain the keeper in the latched position; b) moving the plunger from the
first blocking position to the second unblocking position; c) placing the door latch in
contact with the keeper; and d) moving the door toward an opened position so that the
door latch drives the keeper from the latched position to the unlatched position, wherein
contact of the door latch with the keeper causes the door latch to retract thereby
allowing the door latch to be released from the cavity of the electric strike.

[0015] Further, a first slot and a second slot may be defined in the keeper,
wherein the plunger is positioned in direct contact with a shroud engagement surface
formed in the first slot when the plunger is in the first blocking position in step a), and at
least a portion of the plunger is positioned within the second slot when the plunger is
moved to the second unblocking position in step b). Also, step d) may include rotating

the keeper between about 45 degrees and about 60 degrees from the latched position
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to the unlatched position.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] FIG. 1A is a perspective view of a prior art standard overhead surface
mounted strike mounted to a door frame suitable for use with double glass doors along
with the tubular door hardware;

[0017] FIG. 1B is a perspective view of the prior art standard overhead surface
mounted strike shown in FIG. 1A;

[0018] FIG. 2 is a front view of a door header including threaded holes that are
used to mount a standard overhead surface mounted strike shown in FIG. 1B;

[0019] FIG. 3 is a perspective view of a prior art overhead electric strike suitable
for used with double glass doors;

[0020] FIG. 4 is a cross-sectional view of a cavity taken along line 4-4 in FIG. 3
showing a keeper of the electric strike in a latched position;

[0021] FIG. 5 is a cross-sectional view similar to FIG. 4 showing the keeper of the
electric strike in an unlatched position;

[0022] FIG. 6 is a front view of modifications (cut-out depicted with dashed lines
and new threaded hole locations) made to the door header to accept the electric strike
shown in FIG. 3;

[0023] FIG. 7 is an enlarged perspective view of a door lock assembly including a
tubular door latch assembly and an exemplary overhead surface mounted electric strike

for use with framed double glass doors in accordance with an aspect of the present

invention;

[0024] FIG. 8 is a cross sectional view taken along line 8-8 in FIG. 7;

[0025] FIG. 9 is a top perspective view of the exemplary electric strike shown in
FIG. 8;

[0026] FIG. 10 is a bottom perspective view of the exemplary electric strike
shown in FIG. 9;

[0027] FIG. 11 is a top perspective view of the exemplary electric strike shown in

FIG. 9 with the strike cover removed;

[0028] FIG. 12 is a cross sectional view taken along line 12-12 in FIG. 11
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showing a plunger of the actuating assembly in a blocking position;

[0029] FIG. 13 is a front perspective view of a keeper in accordance with one
aspect of the present invention;

[0030] FIG. 14 is a back perspective view of the keeper shown in FIG. 13;

[0031] FIG. 15 is a cross-sectional view similar to FIG. 12 except that the plunger
of the actuating assembly is in an unblocking position;

[0032] FIG. 16 is a cross sectional view taken along line 16-16 in FIG. 15;

[0033] FIG. 17 is a front perspective view similar to FIG. 13 showing the keeper
at a different angle;

[0034] FIGS. 18A-18F is a series of schematic cross sectional views showing the
electric strike in FIGS. 8-11 moving from a latched position toward an unlatched position
as the door is opening in accordance with an aspect of the present invention,;

[0035] FIGS. 19A-19E are a series of exemplary top plan views of base plates,
keeper assemblies, and actuator assemblies shown in different configurations to
illustrate the modularity aspect of the present invention;

[0036] FIG. 19F is a plan view of a universal base plate that can be used to
implement the modularity aspect of the present invention shown in FIGS. 19G and 19H;
[0037] FIG. 19G is an exploded view of a pair of electric strike modules mounted
to the base plate shown in FIG. 19F at a first spacing in accordance with the modularity
aspect of the present invention;

[0038] FIG. 19H is an exploded view of the electric strike modules shown in FIG.
19G mounted to the base plate at a second spacing;

[0039] FIGS. 20A-20G is a series of perspective views that correspond to the
different modular electric strike configurations shown in FIGS. 19A-19F (including
respective cover plates) to accommodate various spaced tubular door hardware
handles for a double door arrangement (e.g., 3", 4 5/8", 5", 5 5/8", 8 3/8" spacing);
[0040] FIG. 21A is a perspective view of an exemplary base plate configured for
use within an alternative exemplary overhead surface mounted electric strike for use
with framed double doors in accordance with an aspect of the present invention;

[0041] FIG. 21B is a perspective view of the exemplary base plate shown in FIG.

21A with two alternative exemplary overhead surface mounted electric strikes slidably
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engaged with the base plate;

[0042] FIG. 22A is a top perspective view of an exemplary electric strike unit
shown in FIG. 21B shown in a fail-safe mode;

[0043] FIG. 22B is a top plan view of the exemplary electric strike unit shown in
FIG. 22A showing the electric strike in an unpowered and unlocked state ;

[0044] FIG. 22C is a top plan view of the exemplary electric strike unit shown in
FIG. 22B showing the electric strike in a locked state;

[0045] FIG. 23A is a top perspective view of the exemplary electric strike unit
shown in FIG. 22B except that the electric strike is in a fail-secure mode, wherein the
electric strike is shown in an unpowered and locked state;

[0046] FIG. 23B is a top perspective view of the exemplary electric strike unit
shown in FIG. 23A in a powered and unlocked state; and

[0047] FIG. 23C is a top perspective view of the exemplary electric strike unit

shown in FIG. 23B wherein a pair of keeper arms are shown in an unblocking position.

DETAILED DESCRIPTION OF THE INVENTION

[0048] Referring to the drawings in detail, and initially to FIGS. 1A, 1B and 2, a
prior art standard overhead surface mounted strike 10 for use with one or more
swinging doors 11a, 11b is shown. Standard strike 10 is typically mounted to a door
header 12 of a door frame 14 using a plurality of fasteners 16 that are secured within
corresponding threaded holes 18 formed in door header 12. Standard strike 10 is a
block of metal having one or more sets of ramp surfaces 19 and cavities 20 defined
therein. Ramp surface 19 is configured to move a respective latchbolt toward a
retracted position as the associated door 11a, 11b is moved toward the closed position
shown in FIG. 1A. As the door approaches its closed position, the top edge of the
latchbolt rides over an upper lip 24 and then extends so that the latchbolt is disposed in
its respective cavity 20 to selectively retain the door in the closed position. Standard
strike 10 serves three primary functions: 1) providing a ramped surface to receive the
latchbolt into the cavity when the door is moved to a closed position 2) securing a
respective latch within cavity 20; and 3) providing a stop for the door when moved to a
closed position using one or more bumpers 22. In order to move a door toward an

opened position, the latch is manually retracted down the tubular handle and out of
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cavity 20 until the latch clears upper lip 24 of cavity 20, thereby allowing the door to be
opened.

[0049] Problems sometimes arise during installation of standard strike 10
because the thickness Ts of strike 10 (e.g., 5/8 to 3/4 inches thick) is greater than the
vertical travel of the latch (e.g., about 1/2 inch). For example, if tubular door handle
installer accidentally adjusts the latch disposed within the tubular door handle so that
the latch is over-inserted in the strike cavity and fails to check the manual retraction of
the latch when the tubular door handle exit device is manually depressed before leaving
the installation site, the latch will never retract far enough vertically to clear upper lip 24
of cavity 20. This will cause a dangerous situation where the door cannot be manually
opened by depressing the tubular door handle, thus by not providing free egress
through the door.

[0050] As an alternative to using standard strike 10 in the arrangement described
above, a prior art electric strike 26 may be used to selectively retain the latch and
maintain the door in a closed position. As seen in FIGS. 3, 4 and 5, electric strike 26
may include a pair of keepers 28 rotatably disposed within a strike cavity 30 defined
therein configured to receive a latch. As best seen in FIG. 3 and 4, keeper 28 is
disposed in a latched position to secure the latch within its respective strike cavity 30.
As best seen in FIG. 5, keeper 28 may rotated to an unlatched position thereby allowing
the latch to be removed from the strike cavity 30 when the door is opened without
retracting the latch. However, in order to allow keeper 28 to fully rotate to the unlatched
position so that the latch may be released from strike cavity 30, it can be seen that there
must be adequate clearance made to the door header 12 to accept the rotating keeper
28. In order to provide sufficient clearance for keeper 28 to move from the latched
position to the unlatched position, significant cuts 32 and new mounting holes 33 need
to be made to header 12 of door frame 14 during the installation of the electric strike 26.
The extensive cuts 32 and new mounting holes 33 need to be made in door header 12
of frame 14 are illustrated in FIG. 6, which are difficult to make and add a significant
amount of time to the installation of strike 26. Further, cutting of door frame 14 and
removal of material 34 weakens door header 12, and may lead to an unpleasant

appearance, and significantly increases the cost of installation of the strike 26.
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[0051] To address the above-referenced drawbacks and deficiencies, and with
reference to FIGS. 7 and 8, an improved door lock assembly 100 configured for use
with an exemplary double panel glass door installation 102 is provided. As shown in
FIG. 7, exemplary framed dual panel glass door installation 102 may include a pair of
doors 104a, 104b pivotally mounted within a door frame 106 using respective hinges
(not shown). Each door 104a, 104b may also include a pair of vertically oriented tube
handles 120a, 120b disposed on opposing sides of the respective door which are fixedly
mounted to one another using a door handle mounting assembly 108. Doors 104a,
104b are mounted so as to swing outwardly toward an unsecure side 118 such as by
pulling handle 120a on unsecure side 118, or by pushing tubular door handle 120b on a
secure side 122, when the door lock assembly 100 is in an unlocked state, as will be
described in greater detail below.

[0052] Door lock assembly 100 includes a door latch assembly 110 and a surface
mounted electric strike 124 that is configured to be mounted to a surface 125 of a
transverse upper frame member 126 (i.e., header) of door frame 106. In the instance
where the header is not wide enough to allow electric strike 124 to be mounted thereto,
a header extension (not shown) may be secured to header 126 to provide an additional
mounting surface for electric strike 124. Electric strike 124 may be configured as a
single latch strike if only one door is provided, or as a double latch strike if a double
door is provided as seen in FIG. 7. Electric strike 124 may be laterally positioned on
surface 125 of header 126 (and header extension when provided) such that a
respective keeper 130I, 130r disposed in electric strike 124 aligns with and engages a
respective latch 1321, 132r movably disposed, for example, within handle 120b on door
104a, 104b. With regard to FIG. 8, it should be noted that the keeper/latch combination
shown and described is directed to keeper 130r and latch 132r for sake of simplicity and
clarity, with the understanding that keeper 130l and latch 132| operate in a similar
fashion. Furthermore, for any reference numbers that do not include the (r) and (l)
designators, it should be understood that the associated discussion applies to either or
both of the (r) or (I) versions of the respective component.

[0053] Each latch 132 is a component of door latch assembly 110 that is used in

conjunction with electric strike 124 to secure the respective door 104 to door frame 106.
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In particular, latch 132 is movably mounted within an upper end of tubular door handle
120 between an extended position (FIG. 18A) and a retracted position (FIG. 18F). In
the extended position, latch 132 extends outwardly from a top edge 133 of handle 120
to selectively be positioned within and engaged with electric strike 124. Door latch
assembly 110 further includes a biasing mechanism, such as, a spring (not shown), that
operates to bias latch 132 toward the extended position. As best seen in FIGS. 8 and
18A-18F, latch 132 has a unique profile, however it should be understood that this
solution applies to latches of other profiles such as, for example, a roller style.

[0054] Turning now to FIGS. 9 through 11, exemplary electric strike 124 is
configured for an overhead surface mount installation is shown. Electric strike 124
generally includes an assembly 140 comprising a cover 142 and a base plate 144.
Door bumpers 146 may be mounted to a mounting location 147 on base plate 144 and
extend outwardly from sidewall 148 a distance D. Door bumpers 146 may be laterally
adjustable so as to change distance D such that distance D is substantially equal to the
gap G (FIG. 8) between sidewall 148 of electric strike 124 and door 104, or a respective
door frame rail 115a, 115b if used in association with door 104a, 104b (as shown in
FIGS. 7 and 8). Door bumpers 146 may thus properly align latch 132 with keeper 130
while door 104 is in a closed position, while also providing lateral support to door 104
should undue force be applied to door 104 from unsecure side 118 (FIG. 8). It should
be understood that the present invention may be used in association with a framed
glass door arrangement including stiles and/or rails as seen in FIGS. 7-8 and FIGS.
20A-20G, or a frameless glass door arrangement.

[0055] As best seen in FIG. 11, electric strike 124 further includes a pair of
identical keeper assemblies 150I, 150r that operate in conjunction with respective
actuator assemblies 1521, 152r to selectively retain latches 132l, 132r within electric
strike 124 to secure the door 104a, 104b in a closed position relative to door frame 106.
Keeper assemblies 1501 and 150r are identical except for the relative position of
actuator assemblies 1521, 152r with respect to its respective keeper 130l, 130r. The
Keeper assembly symmetrical in design so that they may accommodate the actuator
assemblies on either side depending their location on the plate 144. The operation of

each keeper assembly 150I, 150r is identical, as will be described in greater detail

12

Date Recue/Date Received 2023-06-14



below.

[0056] With specific reference to FIGS. 11-13, keeper assembly 150 generally
includes keeper 130 that is rotatably mounted to a header 154. In particular, keeper
130 is rotatably disposed between opposing sides 154a, 154b of header 154 using pins
151 and configured for pivoting about an axis of rotation 153 between a latched position
(e.g., FIGS. 18A-18E) and an unlatched position (e.g., FIG. 18F). In one aspect, header
154 is separable from base plate 144 and selectively positioned and secured to base
plate 144 such as via fasteners 156a, 156b (FIG. 10). Alternatively, header 154 may
be integrally formed with base plate 144 as a unitary body. In either case, keeper 130,
header154, and base plate 144 define a respective cavity 1571, 157r that is configured
for receiving respective latch 132.

[0057] With reference to FIGS. 12-15, keeper 130 includes two opposing ends
155a, 155b, wherein at least one of the ends 155a, 155b has a slot 165 defined therein,
such as an arc-shaped groove. For example, as seen in FIG. 12, a slot 165a, 165b may
be provided on opposing ends 155a, 155b of keeper 130 to accommodate actuator
assembly 152 being selectively positioned on either side of keeper 130 in a modular
version of electric strike 124. Each slot 165 may be provided in a stepped configuration
that includes a first outer slot 167a having a first width W1 (FIGS. 13-14), and a second
inner slot 167b having a second width W2 (FIG. 16) that is greater than first width W1.
Inner and outer slots 167a, 167b may be coextensive with one another (i.e., side-by-
side), and are configured to interact with actuator assembly 152 to selectively restrain or
release keeper 130 as will be described in more detail below.

[0058] In one exemplary embodiment, as seen in FIGS. 11 and 12, actuator
assembly 152 may comprise a solenoid 159 and a plunger 160 movably disposed within
solenoid 159. Solenoid 159 may be mounted directly to housing 140 (e.g., base plate
144) and is configured to move plunger 160 between a first blocking position (i.e., first
mode) and a second unblocking position (i.e., second mode). In the first blocking
position, in accordance with one aspect of the present invention, a plunger head 161 is
adjacent to and/or in direct engagement with an engagement surface of keeper 130 to
maintain keeper 130 in the latched position and thereby retain latch 132 in strike cavity

157. For example, as seen in FIG. 12, plunger head 161 may be adjacent to and/or in
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direct engagement with a shroud engagement surface 169 defined in first outer slot
167a of keeper 130 to maintain keeper 130 in the latched position. Therefore, if latch
132 engages keeper 130 with a vertical force 171 when plunger 160 is in the first
blocking position, a reaction force to resist rotation of keeper 130 is transferred directly
to housing 140 through a contact surface 173 of header 154 in accordance with an
aspect of the present invention. In the second unblocking position, plunger head 161 is
moved out of alignment with and/or disengaged from shroud 169 of first outer slot 167a
of keeper 130 so that keeper 130 is permitted to move to the unlatched position thereby
allowing latch 132 to be removed from cavity 161 and door 104 to be opened relative to
door frame 106. This can be accomplished by either moving plunger 160 inward toward
solenoid 159 or further away from solenoid to the position shown in FIG. 15. When
plunger head 161 is in the position shown in FIGS. 15-16, plunger head 161 is
misaligned with shroud 169 of first outer slot 167a and disposed within second inner slot
167b to allow keeper 130 to rotate to the unlatched position when door 104 is opened.
Keeper 130 is able to rotate to the second unblocking position because the second
width W2 of second inner slot 167b is greater than a width W3 of plunger head 161 so
that plunger head 161 can freely travel within second inner slot 167b as keeper 130 is
rotating to the unlatched position.

[0059] By allowing for the direct engagement of actuator assembly with keeper
130, the mechanical aspects of electric strike 124 are simplified and therefore allows the
width of electric strike 124 to be small enough to allow electric strike to be mounted to
surface 125 of header 126 of door frame 106 without interference from housing 140,
and eliminates the need to cut door frame 106 to properly position electric strike 124
relative to the door latch assembly 110.

[0060] It should be understood that solenoid 159 may operate in a "fail-secure"
mode, meaning the keeper assembly is in the locked state when electrical power is not
present. When solenoid 159 is in an unpowered state in the position shown in FIG. 12,
plunger 160 is positioned in the first blocking position so that plunger head 161 is
positioned in engagement, or aligned with) with shroud 169 of first outer slot 167a to
maintain keeper 130 in the latched position and prevent keeper 130 from rotating to the

unlatched position. When solenoid 159 is energized to a powered state, solenoid 159
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moves plunger 160 to the second unblocking position by either extending or retracting
plunger 160 so that plunger head 161 is no longer aligned with first outer slot 167a to
allow keeper 130 to rotate to the unlatched position. When solenoid 159 is thereafter
transitioned from the powered state to the unpowered state, a biasing mechanism 163
(e.g., plunger spring) disposed between solenoid 159 and plunger head 161 operates to
move plunger 160 back to the first blocking position shown in FIG. 12.

[0061] It should also be understood that solenoid 159 may operate in a "fail-safe"
mode, meaning the keeper assembly is in the locked state only when electrical power is
present. When solenoid 159 is in an unpowered state as shown in FIG. 15, plunger 160
is positioned in the second unblocking position so that plunger head 161 is misaligned
with shroud 169 of first outer slot 167a and disposed within second inner slot 167b to
allow keeper 130 to rotate to the unlatched position when door 104 is opened. Keeper
130 is able to rotate to the second unblocking position because the second width W2 of
second inner slot 167b is greater than a width of plunger head 161 so that plunger head
161 can freely travel within second inner slot 167b as keeper 130 is rotating t the
unlatched position. When solenoid 159 is energized to a powered state, solenoid 159
moves plunger 160 to the first blocking position shown in FIG. 12 by retracting plunger
160 so that plunger head 161 is aligned with first outer slot 167a of keeper 130 to
prevent keeper 130 from rotating to the unlatched position. When solenoid 159 is
thereafter transitioned to the unpowered state, biasing mechanism 163 (e.g., plunger
spring) may operate to move plunger 160 back to the second unblocking position.
[0062] In accordance with further aspects of the present invention, keeper 130 of
electric strike 124 includes additional features that address some of the drawbacks and
deficiencies that exist in current overhead mounted strikes. In general, as seen in
FIGS. 14, 17 and 18A-18F, keeper 130 includes a keeper body portion 231 and an
extended lobe portion 232 having a terminal end 234. As will be described further
below, terminal end 234 of keeper 130 provides an upper travel limit for latch 132 when
positioned in strike cavity 157 to prevent a situation where an installer does not properly
set the upper travel limit for the latch whereby binding of the latch may occur if the latch
is installed too deep in the strike cavity. In addition, the profile of a keeper face 230b in

combination with the relative position of rotational axis 223 of keeper 130 allow keeper
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130 to be rotated an angle B (e.g., about 45 degrees) to the unlatched position so that
keeper face 230b operates to ramp the latch 132 out of strike cavity 157. The limited
rotational angle B required to move keeper 130 to the unlatch position allows electric
strike 124 to be very compact in size and eliminates the need for any cuts to be made in
door frame 106 to install electric strike 124. While the rotation of keeper 130 is
described above as being about 45 degrees, it should be understood that such rotation
can be between about 45 degrees and about 60 degrees to accommodate for both 5/8"
and 3/4" form factors while still allowing electric strike 124 to be surface mounted.
These aforementioned aspects will be illustrated through the following discussion of the
operation of electric strike 124.

[0063] As best seen in FIG. 18A, keeper 130 is disposed in a latched position so
as to selectively retain latch 132 within cavity 157. Keeper 130 includes keeper stop
face 230a and a keeper face 230b. In the latched position, at least a portion of keeper
face 230b is configured to engage latch face 228b of latch 132 at a contact interface
233 to prevent the door from moving to the opened position. When in the position
shown in FIG. 18A, latch 132 is biased upwardly in a latch extending direction 226
through a biasing mechanism disposed in the handle 120. In order to set the upper
travel limit of latch 132 within cavity 157, extended lobe 232 may be constructed to
define an arcuate cross-section that extends to terminal end 234, whereby keeper face
230b may be a continuous surface that extends from keeper body portion 231 and
along extended lobe 232 to terminal end 234. Extended lobe 232 is proportioned so
that terminal end 234 is positioned within cavity 157 and acts as a positive stop to
engage an upper portion 228a of latch 132. Engagement of upper portion 228a of latch
132 with terminal end 234 limits the upward lateral translation of latch 132 within cavity
157. It should be understood that upper portion 228a of latch 132 can be the apex of
latch 132 or any portion of latch 132 that, when in contact with terminal end 234,
operates to stop upward travel of latch 132. Further, extended lobe 232 may include
and be described in a manner other than having an arcuate cross-section, such as
being hook-shaped or as to generally follow the shape of the outer surface of an upper
portion of latch 132, and still fall within the scope of the present invention. While

extended lobe 232 may provide an upper travel limit for latch 132 during installation, it
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should be understood that contact between extended lobe 232 and upper end 228a is
not required for operation of electric strike 124.

[0064] As best seen in FIG. 18A, when plunger 160 of actuator assembly 152 is
moved to an unblocking position (e.g., FIG. 15), the movement of the door in an
opening direction 237 will cause latch 132 to contact keeper 130 at a contact interface
233 with a force F that is directed in the same direction as opening direction 237. The
force F imposed by latch 132 on keeper face 230b operates to rotate keeper 130 about
its axis of rotation 223 (e.g., pins 151 — FIGS. 13, 14) to an unlatched position until
keeper stop face 230a engages surface 125 or base plate 144 of housing 140, as best
seen in the sequence of FIGS. 18B-18F. In particular, as seen in FIG. 18A. a distance
L between contact interface 233 of the force F (established by the contour of keeper
latch face 230b) and the position of axis of rotation 223 is sufficient to provide a moment
that allows keeper 130 to easily rotate from the latched position to the unlatched
position, while at the same time allowing for a compact rotation of keeper 130 to allow
for the release of latch 132 from strike housing 157. This is at least in part achieved by
positioning axis of rotation 223 of keeper 130 above the contact interface 223 of force F
throughout the rotation of keeper 130 from the latched position to the unlatched position
as best seen in FIGS. 18A-18F. Stated in another way, the axis of rotation 223 of
keeper 130 is disposed between a first plane 241a defined by base plate 144 (or
surface of door header 126) and a second plane 241b that is coextensive with the force
F imposed on keeper 130 during the rotation of keeper 130 from the latched position to
the unlatched position.

[0065] In another aspect, from the position shown in FIG. 18A, extended lobe 232
may operate to impart a downward force against latch 132 when keeper 130 first starts
to rotate clockwise towards the unblocking position to assist with the initial retraction of
latch 132 within door handle 120. After keeper stop face 230a engages surface 125 (or
base plate 144), as seen in the progression of FIGS. 18E-18F, latch 132 continues to
slide along keeper latch face 230b until latch 132 retracts sufficiently downward to clear
a bottom edge 235 of keeper 130 and an edge 239 of a fixed outer ramp 238 whereby
latch 132 is released from cavity 157 and the door can be opened.

[0066] As described above, proper positioning of the door latch 132 within strike
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124 is important to ensuring the proper functioning of door latch assembly 110. In one
example, positioning latch 132 so that it extends all the way through cavity 157 will
create a situation where latch 132 engages header 126 rather than keeper 130. In
another example, latch 132 may be positioned within cavity 157 but still be positioned
too deep where the opening force of latch 132 aligns with rotational axis 223 of keeper
130 so as to fail to provide an adequate moment to rotate keeper 130 when the door is
moved towards the opened position. In either case, door latch 132 will fail to engage
with and/or rotate keeper 130 and the door 104 will remain jammed in the closed
position. As seen in FIG. 18A, by being integrally formed on keeper 130, extended lobe
232 and terminal end 234 provide a positive stop against which door latch 132 may
engage during installation and/or maintenance of door latch assembly 110. As a result,
over-insertion of door latch 132 is prevented and under-insertion may be indicated by
lack of engagement of door latch 132 and extended lobe 232.

[0067] In a further example, positioning latch 132 too far within cavity 157 may
exceed the magnitude of translational retraction distance of latch 132, such as within
door handle 120 as shown in FIG. 18B. For instance, the maximum translational
retraction distance of door latch 132 may be no more than about 1/2 inch. Keeper 130
and fixed outer ramp 238 may then be dimensioned accordingly so as to require latch
132 to translate at most about 1/2 inch to escape strike housing 140. In accordance
with an aspect of the invention, the length of extended lobe 232, combined with the
width of keeper body portion 231, is dimensioned such that the positive stop created by
terminal end 234 defines the maximum travel of latch 132 within housing 140 and
ensures that latch 132 is properly laterally positioned within cavity 157.

[0068] By way of example and without limitation thereto, and similar to keeper
130 described above, a vertically oriented portion of keeper face 230b (i.e. face 230b as
shown in FIG. 18A) of keeper 130 may be dimensioned to have a length approximately
one half of width of housing 140 such that when in a latched position, keeper 130
presents a generally vertical blocking surface to secure latch 132 within cavity 157.
When moving to an unlatched position, keeper 130 is able to rotate the angle B, for
example, about 45 degrees, relative to a header surface 125 such that the keeper latch

face 230b is now a ramped surface configured to provide a compact translation of the
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horizontal door pull force to a vertical force that allows for the ejection of latch 132 from
cavity 157 so as to permit opening of the door (see FIGS. 18B-18E). By configuring the
vertically oriented portion of keeper face 230b to approximately one half of the width
that was described above, keeper 130 may complete its rotation within housing 140 to
the unlatched position without the need to cut a pocket in header 126 (or header
extension) to receive electric strike 124. Furthermore, as seen in FIG. 18E, the
combination of keeper body portion 231 and fixed outer ramp 238 operates to effectively
replace both ramp surface 19 on standard strike 10 (FIG. 1B) and keeper 28 on electric
strike 28 (FIG. 3) without having to make any cuts 32 or forming any new mounting
holes 33 in door header 12 (e.g., FIGS. 5A, 5B, 6). While the rotation of keeper 130 is
described above as being about 45 degrees, it should be understood that such rotation
can be between about 45 and about 60 degrees to accommodate for both 5/8" and 3/4"
form factors while still allowing electric strike 124 to be surface mounted.

[0069] With reference to FIGS. 19A-19F and 20A-20G, a further aspect of the
present invention is directed to a modular electric strike concept to accommodate door
handle tubes 120b, and associated latches disposed therein, that are spaced a different
distances from one another. For example, a series of modular electric strikes 124a-
124e are provided to illustrate the versatility of certain components of the door lock
assembly 100 to accommodate various installation scenarios. The aspects of the
modular electric strikes described herein are adapted to be used with door latch
assemblies 110 having various spacing between door handles and their associated
latches based on frameless installations or framed installations where different size
vertical stiles and/or horizontal rails may be used. The modular electric strikes
described herein are not only easily adaptable for various latch spacing scenarios
presented during the installation process, but also reduces manufacturing and assembly
costs by eliminating the need to design customized electric strikes for different latch
spacing scenarios.

[0070] By way of example and without limitation thereto, modular electric strike
124a, shown in FIGS. 19A and 20A, is configured for use within a door latch assembly
110 having a 3 inch latch spacing. To accommodate a 3 inch latch spacing, keeper

assemblies 150l and 150r are mounted to base plate 144a so that keeper assemblies
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1501,150r and the respective cavities 157al, 157ar are spaced apart 3 inches on-center.
As seen in FIG. 19A, keeper assemblies 1501, 150r are respectively mounted to first and
second sides 170l, 170r of base plate 144a using one or more first mounting points
172a and associated fasteners 174a. Due to the relative close proximity of keeper
assemblies 1501, 150r, actuator assemblies 152| and 152r are mounted to base plate
144a outwardly from keeper assemblies 150I, 150r, and door bumpers 146 are mounted
outward of actuator assemblies 152, 152r at a mounting point 180a. Actuator
assemblies 1521, 152r are respectively mounted to first and second sides 170l, 170r of
base plate 144a using one or more second mounting points 176a and associated
fasteners 178a. Base plate 144a may be formed using CNC machining to accurately
and cost effectively provide the appropriate size and spacing of the mounting points
172a, 176a for keeper assemblies 150I, 150r, actuator assemblies 1521, 152r, cavities
157al, 157ar, and door bumpers 146.

[0071] In an additional example and without limitation thereto, modular electric
strike 124b, shown in FIGS. 19B and 20B, is configured for use within a door latch
assembly 110 having a 4 5/8 inch latch spacing. To accommodate a 4 5/8 inch latch
spacing, keeper assemblies 150l and 150r are mounted to base plate 144b so that
keeper assemblies 1501, 150r and the respective cavities 157bl, 157br are spaced apart
4 5/8 inches on-center. As seen in FIG. 19B, keeper assemblies 1501, 150r are
respectively mounted to first and second sides 170l, 170r of base plate 144b using one
or more third mounting points 172b and associated fasteners 174a. Due to the position
of keeper assemblies 150l, 150r, actuator assemblies 152| and 152r are mounted to
base plate 144b outwardly from keeper assemblies 1501, 150r, and door bumpers 146
are mounted inward of actuator assemblies 1521, 152r at mounting point 180b. Actuator
assemblies 152I, 152r are respectively mounted to first and second sides 170l, 170r of
base plate 144b using one or more fourth mounting points 176b and associated
fasteners 178a. Based plate 144b may be formed using CNC machining, laser cutting
or punching to accurately and cost effectively provide the appropriate size and spacing
of the mounting points for keeper assemblies 1501, 150r, actuator assemblies 152I,
152r, cavities 157al, 157ar, and door bumpers 146.

[0072] As can be seen from the examples shown in FIGS. 19A and 19B, all of the
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same strike components (i.e., keeper assemblies 150I, 150r, actuator assemblies 152i,
152r, and door bumpers 146) are used to assemble electric strikes 124a and 124b,
except that different base plates 144a, 144b are provided, which include mounting
points (172, 174, 176, 178, 180) positioned in different locations on base plates 144a,
144b. Given that base plates 144a, 144b can be manufactured in a cost and time
effective manner (e.g., using CNC machining), this results in a modular method of
providing surface mounted electric strikes that can be adapted to various installation
scenarios.

[0073] In yet another example of using common strike components with a
different base plate, modular electric strike 124c shown in FIGS. 19C and 20C is
configured for use within a door latch assembly 110 having a 5 inch latch spacing. To
accommodate a 5 inch latch spacing, keeper assemblies 1501,150r are respectively
mounted to first and second sides 170l, 170r of base plate 144c so that keeper
assemblies 1501,150r and the respective cavities 157cl, 157cr are spaced apart 5
inches on-center. As best seen in FIG. 19C, keeper assemblies 150I1, 150r are mounted
to base plate 144c using one or more fifth mounting points 172c and associated
fasteners 174a. Similar to electric strike 124b, actuator assemblies 1521,152r are
mounted to base plate 144c outwardly from keeper assemblies 150l, 150r, and door
bumpers 146 are mounted inward of actuator assemblies 1521, 152r at mounting point
180b. Actuator assemblies 1521, 152r are respectively mounted to first and second
sides 170l, 170r of base plate 144c using one or more sixth mounting points 176c and
associated fasteners 178a. Based plate 144c may be formed using CNC machining to
accurately and cost effectively provide the appropriate size and spacing of the mounting
points for keeper assemblies 150l, 150r, actuator assemblies 1521, 152r, cavities 157al,
157ar, and door bumpers 146.

[0074] As can be seen in FIGS. 19A-19C, the same keeper assemblies 150l,
150r, actuator assemblies 1521, 152r, and door bumpers 146 may be used to assemble
each of modular electric strikes 124a, 124b, 124c, with the only difference being the
different base plates 144a, 144b, 144c that are used to provide for the appropriate
mounting points for these components to accommodate the different latch spacing. The

use of the same components (i.e., keeper assemblies 150I, 150r, actuator assemblies
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1521, 152r, and door bumpers 146) combined with the ease and low cost of providing
various base plates 144a, 144b, 144c for use with the different variations shown in
FIGS. 19A-19C provide a robust solution for accommodating latch arrangements with
different spacing. Furthermore, as best seen in FIGS, 20A-20C, housing cover 142a
includes an aperture 1791, 179r defined therein that is large enough to accommodate
the different positions of keeper assemblies 150l, 150r shown in FIGS. 19A-19C,
thereby allowing the same housing cover 142a for each of these variations and further
enhancing the modular electric strike concept described herein.

[0075] As by way of a further example and without limitation thereto, electric
strike 124d, shown in FIGS. 19D and 20D, is configured for use within a door latch
assembly 110 having a 5 5/8 inch latch spacing. To accommodate a 5 5/8 inch latch
spacing, keeper assemblies 1501,150r may be mounted to the same base plate 144a
that was used in FIG. 19A to allow keeper assemblies 1501,150r and the respective
cavities 157dl, 157dr to be spaced apart 5 5/8 inches on-center. However, in this
instance, due to the position of keeper assemblies 150l, 150r and the space required for
bumpers 146, actuator assemblies 152I, 152r are respectively mounted to first and
second sides 170l, 170r of base plate 144a using the one or more second mounting
points 176a (and fasteners 174a) inwardly from keeper assemblies 150I, 150r, and
actuator assemblies 1521, 152r are respectively mounted to first and second sides 170I,
170r of base plate 144a using one or more first mounting points 172a (and fasteners
178a). Therefore, the same base plate 144a is used in the examples shown in FIGS.
19A and 19D, but the mounting locations of the keeper assemblies and actuator
assemblies are swapped to accommodate for different latch spacing. Door bumpers
146 are mounted outward of cavities 157dl, 157dr at mounting points 180a, as was the
case in FIG. 19A. As illustrated from this example, the modularity aspect of the present
invention is further enhanced given that the same base plate can be used along with
similar keeper assemblies, actuator assemblies and bumpers to accommodate latches
having different spacing.

[0076] In a further non-limiting example of the ability to use a common base plate
to accommodate various latch spacing configurations, electric strike 124e, shown in

FIGS. 19E and 20E, is configured for use within a door latch assembly 110 having an 8
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3/8 inch latch spacing. To accommodate an 8 3/8 inch latch spacing, keeper
assemblies 1501,150r are mounted to base plate 144b, which was used in FIG. 19B to
allow keeper assemblies 1501,150r and the respective cavities 157el, 157er to be
spaced apart 8 3/8 inches on-center. In this instance, due to the position of keeper
assemblies 1501, 150r, actuator assemblies 1521, 152r are mounted to first and second
sides 170I1, 170r of base plate 144b using one or more third mounting points 172b (and
fasteners 178a) inwardly from keeper assemblies 150I, 150r, and door bumpers 146 are
mounted inwardly of actuator assemblies 152I, 152r at mounting points 180b using
associated fasteners. Keeper assemblies 150I, 150r are mounted to first and second
sides 170I, 170r of base plate 144b using one or more fourth mounting points 176b and
associated fasteners 174a. Again, the modularity concept is further illustrated whereby
the same base plate 144b is used in the examples shown in FIGS. 19B and 19E, but
the points of the keeper assemblies and actuator assemblies are swapped to
accommodate for different latch spacing.

[0077] To further demonstrate the modularity concept described above, and with
further reference to FIGS. 19F-19H, an exemplary universal base plate 144f is provided.
Base plate 144f may be configured to include various mounting points on first and
second sides 170l, 170r thereof to allow electric strike modules 177r, 1771 to be
mounted thereto to accommodate latches with various spacing dictated by the spacing
of tubular handles 120b. In particular, base plate 144f may provide different mounting
points 172d, 176d for selectively mounting modules 177r, 1771 using one or more
fasteners 156a, 156b. Base plate 144f may also have apertures 157dl, 157dr, 157el,
157er defined therein to accommodate modules 177r, 1771, and mounting points 180d
for mounting bumpers 146.

[0078] As best seen in FIG. 19G, each electric strike module 177r, 1771 may
include a respective keeper assembly 150r, 150l rotatably mounted to header 154r, 154l
and an associated actuator assembly 152r, 152I. In the example shown in FIG. 19G,
modules 177r, 1771 can be mounted to mounting points 176d on first and second sides
1701, 170r of base plate 144f using fasteners 156a, 156b to accommodate a latch
spacing of 8 3/8 inches. In accordance with an aspect of the present invention, as best

seen in FIG. 19H, modules 177r, 1771 can be easily repositioned on base plate 144f so
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they are mounted to mounting points 172d on opposite sides 170l, 170r using fasteners
156a, 156b to accommodate a latch spacing of 4 5/8 inches where tubular handles
120b are positioned closer to one another compared to the scenario in FIG. 19G. From
the two examples shown in FIGS. 19G and 19H, it can be seen that modules 177r, 1771
can be easily repositioned on a universal base plate 144f to accommodate various
handle 120b spacing without the need to use entirely different electric strikes. The
modularity concept provided herein not only provides simplifies the manufacturing
process in that a common module 177 can be provided for multiple latch spacing
scenarios, but also allows for flexibility in the field during the installation process.

[0079] In yet another aspect, a method for providing a modular surface mounted
electric strike is provided for use with a door latch assembly to selectively secure a pair
of side-by-side first and second doors when in a door closed position in a door frame.
The door latch assembly includes a first latch and a second latch associated with the
first and second doors respectively, wherein the first latch and the second latch are
spaced apart at a first distance. The method comprises: providing first and second
keeper assemblies; providing a first actuation assembly for association with the first
keeper assembly, and a second actuation assembly for association with the second
keeper assembly; providing a first base plate having a first side and a second side,
wherein each of the first side and the second side of the first base plate include at least
one first keeper mounting point configured to attach a respective one of the first keeper
assembly and the second keeper assembly, wherein the at least one first keeper
mounting point on the first side of the first base plate is spaced apart at a second
distance from the at least one keeper mounting point on the second side of the first
base plate; and providing a second base plate having a first side and a second side,
wherein each of the first side and the second side of the second base plate include at
least one second keeper mounting point configured to attach a respective one of the
first keeper assembly and the second keeper assembly, wherein the at least one
second keeper mounting point on the first side of the second base plate is spaced apart
at a third distance from the at least one keeper mounting point on the second side of the
second base plate. When the first distance matches the second distance: i) attaching

the first keeper assembly to the first base plate at the at least one first keeper mounting
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point on the first side of the first base plate, and associating the first actuation assembly
with the first keeper assembly, and ii) attaching the second keeper assembly to the first
base plate at the at least one first keeper mounting point on the second side of the first
base plate, and associating the second actuation assembly with the first keeper
assembly. When the first distance matches the third distance: i) attaching the first
keeper assembly to the second base plate at the at least one second keeper mounting
point on the first side of the second base plate, and associating the first actuation
assembly with the first keeper assembly, and ii) attaching the second keeper assembly
to the second base plate at the at least one second keeper mounting point on the
second side of the second base plate, and associating the second actuation assembly
with the first keeper assembly.

[0080] In another aspect, a method of configuring a surface mounted electric
strike is provided for use with a door latch assembly to selectively secure a pair of side-
by-side first and second doors when in a door closed position in a door frame, wherein
the door latch assembly includes a first latch and a second latch associated with the first
and second doors respectively. The method comprises: providing a universal base
plate having a first side and a second side, wherein each of the first side and the
second side include at least one first mounting point and at least one second mounting
point; providing a first electric strike module including a first header, a first keeper
assembly mounted to the first header, and a first actuator assembly, wherein the first
actuator assembly is configured for moving between a first mode for preventing the first
keeper assembly from moving toward an unlatched position and a second mode for
permitting the first keeper assembly to move toward the unlatched position; and
providing a second electric strike module including a second header, a second keeper
assembly mounted to the second header, and a second actuator assembly, wherein the
second actuator assembly is configured for moving between a third mode for preventing
the second keeper assembly from moving toward the unlatched position and a fourth
mode for permitting the second keeper assembly to move toward the unlatched
position. When the first latch and the second latch are separated a first distance in the
door closed position, the method includes: i) attaching the first electric strike module to

the at least one first mounting location on the first side of the universal base plate, and
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i) attaching the second electric strike module to the at least one first mounting location
on the second side of the universal base plate. When the first latch and the second
latch are separated a second distance in the door closed position, the method includes:
i) attaching the first electric strike module to the at least one second mounting location
on either the first side or the second side of the universal base plate, and ii) attaching
the second electric strike module to the at least one second mounting location on the
other of the first side or the second side of the universal base plate.

[0081] Having described the structural aspects of the modularity concept set forth
above, various exemplary methods of assembling the modular electric strike will now be
provided.

[0082] In view of the above, and accordance with one aspect of the invention set
forth herein, a method of assembling a modular electric strike for use with a door latch
assembly to selectively secure a pair of side-by-side first and second doors disposed
within a door frame is provided using a common set of components selectively mounted
to a common base plate on various mounting locations depending on the positioning of
first and second latches. With respect to the exemplary method described below, the
door latch assembly includes respective first and second door latches that are spaced
apart at a first distance. The method comprises providing first and second keeper
assemblies; providing first and second actuation assemblies for association with the first
and second keeper assemblies; providing a base plate including: i) first and second
openings defined therein that are spaced apart at a second distance; ii) first mounting
points associated with the first and second openings; iii) third and fourth openings
defined therein that are spaced apart at a third distance; and iv) second mounting points
associated with the third and fourth openings. The method further comprises the steps
of determining whether the first distance matches the second distance or the third
distance, and based on such determination: mounting the keeper assemblies to the
mounting points associated with the openings corresponding to the second distance or
third distance that matches the first distance, and mounting the actuation assemblies to
the mounting points associates with the openings corresponding to the other of the
second distance or third distance that does not match the first distance. The method

may further include connecting a housing cover to the base plate, wherein the housing
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cover includes first and second apertures defined therein, and wherein the first and
second apertures correspond with the respective openings defined in the selected base
plate that are associated with the mounted keeper assemblies. It should be understood
that the above-referenced method also may be implemented in the instance that the
base plate does not include the first, second, third and/or fourth openings defined
therein.

[0083] In accordance with another aspect of the invention set forth herein, a
method of assembling a modular electric strike for use with a door latch assembly to
selectively secure a pair of side-by-side first and second doors disposed within a door
frame is provided by using a common set of components with one of first and second
base plates. With respect to the exemplary method described below, the door latch
assembly includes respective first and second door latches that are spaced apart at a
first distance. The method comprises providing first and second keeper assembilies;
providing first and second actuation assemblies for association with the first and second
keeper assemblies; providing the first base plate having first and second openings
defined therein that are spaced apart at a second distance, wherein the first base plate
provides respective first mounting points for the first and second keeper assemblies and
respective second mounting points for the first and second actuation assemblies; and
providing the second base plate having third and fourth openings defined therein that
are spaced apart at a third distance, wherein the second base plate provides respective
third mounting points for the first and second keeper assemblies and fourth mounting
points for the first and second actuation assemblies. The method further comprises the
steps of determining whether the first distance matches the second distance or the third
distance, and based on such determination, selecting the first base plate or the second
base plate for assembling the electric strike; mounting the first and second keeper
assemblies and the first and second actuation assemblies to the respective mounting
points on the selected base plate; and connecting a housing cover to the selected base
plate, wherein the housing cover includes first and second apertures defined therein,
and wherein the first and second apertures generally align with the respective openings
defined in the selected base plate. It should be understood that the above-referenced

method also may be implemented in the instance that the first base plate does not
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include the first and/or second openings defined therein, and the second base plate
does not include the third and/or fourth openings defined therein.

[0084] Instead of providing universal housing cover 142b that includes an
aperture 1811, 181r large enough to receive the latch spacing shown in FIGS. 20D, 20E,
it is also contemplated that housing covers 142c, 142d, respectively, be used having
respective apertures 183l, 183r to accommodate the specific latch spacing shown in
FIGS. 20F and 20G.

[0085] In another aspect of the present invention, and turning to FIGS. 21A and
21B, an alternative surface mount electric strike system 300 is provided. Electric strike
system 300 (shown without a cover) is configured to permit selective lateral placement
310 of one or more electric strikes 350 along a longitudinal axis 312 of a universal base
plate 345. By way of example and without limitation thereto, base plate 345 may
include one or more slots 347, such as a groove or dovetail, while each electric strike
350 may include a corresponding mating feature 314 (FIG. 21A), such as a tongue,
elongated ridge, pin, which is configured to be slidably received within slot 347. While
base plate 345 is described as including slot 347 and electric strike 350 is described as
including the corresponding mating feature 314, it should be noted that the location of
the slot and corresponding mating feature may be swapped to equal effect. Base plate
345 may also be prefabricated to include one or more mounting apertures 349. In
accordance with an aspect of the present invention, when retrofitting a door latch
assembly, mounting apertures 349 may be positioned so as to coincide with apertures
on the preexisting base plate so as to afford quick and easy installation of base plate
345 (and electric strike 350) to the door frame. Electric strike system 300 may also
provide an additional advantage in that base plate 345 may be located and mounted
onto the door frame without the added weight and bulk of the electric strike 350.
Electric strike 350 may then be selectively mounted and positioned along the
longitudinal axis 312 of base plate 345 after base plate 345 has been secured to the
frame so that electric strike 350 can be aligned to receive a respective latch when the
door is moved to a closed position.

[0086] With reference to FIGS. 22A- 22C, exemplary electric strike 350 is in a

fail-safe mode and generally includes a housing 352 and a pair of keeper arms 354,
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354r pivotally mounted to housing 352 via pivot pins 355I, 355r, so as to define a latch
cavity 356 configured to releasably receive a door latch (e.g., door latch 132) therein
when the door is in a closed position. Housing 352 may further include one or more
bumpers 358 that are configured to abut the door when the door latch is positioned
within cavity 356. An actuator 360 (e.g., solenoid) is mounted in housing 352 and
includes a plunger 362 selectively engageable with an end of a slide bar 364 when
actuator 360 is cycled between powered and unpowered states as will be discussed in
greater detail below. Slide bar 364 further includes a pair of blocking members 366,
366r located a spaced distance from opposing block ends 364l 364r to define
respective channels 368l, 368r. Respective slide pins 3701, 370r are disposed between
respective keeper arms 3541, 354r and respective block ends 3641, 364r and respective
channels 368l, 368r.

[0087] Each of slide pins 370I, 370r include a first end 371 and a second end
373. When electric strike 350 is in a locked state (e.g., FIGS. 23C), first end 371 of
each slide pin 370I, 370r is in direct contact with a cam surface 375 of a lever arm 377
of respective keeper arm 3541, 354r. Further, second end 373 of each slide pin 370I,
370r may be in direct contact with an associated slide block 364l, 364r (FIG. 23C)(or
blocking member 366l, 366r in fail secure mode shown in FIG. 23A). In the locked
state, each keeper arm 3541, 354r is not able to rotate about pivot pins 355I, 355r given
that slide pin 370I, 370r is pinned between keeper arm 3541, 354r and slide bar 364.
[0088] When in the unlocked position shown in FIG. 22B, withdrawal of latch 132
from cavity 356, such as generally in the direction of arrow 372, causes the latch to
engage keeper arms 354l and 354r to thereby cause pivotal rotation of keeper arm 354l
in a clockwise direction (arrow 376a) and keeper arm 354r in a counterclockwise
direction (arrow 376b). Keeper arms 354l, 354r are able to rotate about 355I, 355r
because second end 373 of pins 370l, 370r are aligned with, and able to slide within,
respective channels 368l, 368r of slide bar 364 due to the force imposed on first end
371 of pins 370I, 370r by cam 375 of keeper arms 354l, 354r. In other words, rotation of
each keeper arm 3541, 354r engages a respective slide pin 370l, 370r to thereby drive
pin 370l, 370r into respective channels 368l, 368r against the bias of respective pin

springs 3791, 379r. Latch 132 may then vacate cavity 356 and move the door towards
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the open position. Once latch 132 has cleared keeper arms 354l, 354r, pin springs
3761, 376r respectively urge slide pins 370l, 370r to withdraw from their respective
channels 368l, 368r, which in turn causes pins 370I, 370r to reverse direction and return
keeper arms 3541, 354r to their resting position as shown in FIG. 22B. When closing the
door, latch 132 will slide along respective sloped surfaces 3571, 35/7r of keeper arms
3541, 354r until the latch is seated within cavity 356.

[0089] As best shown in FIGS. 22A-22C and 23A, 23B, keeper assembly 350
may be quickly and easily configured to operate as a “fail safe” unit or a “fail secure” unit
by selectively positioning mode pin 380 within housing 352. Fail safe operation allows
the latch to be removed from the keeper and the door to be opened when the actuator is
unpowered. Conversely, fail secure operation locks the latch within the keeper when
the solenoid is unpowered. Thus, depending upon the intended use and/or location of
the doors, keeper assembly 350 may be interchangeably switched between operating
modes.

[0090] With reference to FIGS. 22A-22C, keeper assembly 350 may be placed in
the “fail safe” operating mode by securing mode pin 380 in a first pin location. By way
of example, mode pin 380 may be threadably or slidably received within a
corresponding threaded aperture 380a formed on housing 352 (see FIG. 22C). Slide
block 364 includes an outwardly extending travel stop 364a which may selectively
engage with mode pin 380 as will be discussed in greater detail below. Slide spring 382
is positioned within spring housing 384 and is configured to provide a biasing force to
drive slide block 364 toward actuator 360.

[0091] As shown in FIG. 22B, when actuator 360 is unpowered, slide spring 382
biases slide block 364 toward actuator 360 until travel stop 364a engages mode pin
380. This aligns pins 370Il, 370r with their respective channels 368I, 368r. As a result,
latch 132 may be released from keeper arms 3541, 354r as described above such that
the door may be opened.

[0092] However, as shown in FIG. 22C, when actuator 360 is powered, plunger
362 engages block end 364l of slide bar 364 and drives slide bar 364 toward spring
housing 384 until block end 364r abuts spring housing 384. Potential energy is the
stored within slide spring 382 while pins 370I, 370r align respectively with block end
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364l and blocking member 366r. This alignment prevents travel of pins 370I, 370r within
respective channels 368, 368r which further prevents the pivotal rotation of keeper
arms 354l, 354r about pivot pins 3551, 355r. As a result, the latch is secured within
cavity 356 and the door is in a closed and locked condition.

[0093] With reference to FIGS. 23A-23C, keeper assembly 350 may be placed in
the “fail secure” operating mode by securing mode pin 380 in a second pin location. By
way of example, mode pin 380 may be threadably received within a corresponding
threaded aperture 380b formed on housing 352 (see FIG. 22A). As described above,
slide spring 382 is positioned within spring housing 384 and is configured to provide a
biasing force to drive slide block 364 toward actuator 360.

[0094] As shown in FIG. 23A, when actuator 360 is unpowered, slide spring 382
biases slide block 364 toward solenoid 360 until block end 364l abuts plunger 362. As a
result, pins 3701, 370r align respectively with blocking member 3661 and block end 364r.
This alignment prevents travel of pins 370I, 370r into respective channels 368l, 368r and
further prevents the pivotal rotation of keeper arms 3541, 354r. Thus, when the actuator
is unpowered, the latch is secured within cavity 356 and the door is in a closed and
locked condition.

[0095] As shown in FIG. 23B, when actuator 360 is powered, plunger 362
engages block end 364! and drives slide bar 364 toward spring housing 384 until travel
stop 364a engages mode pin 380. This aligns pins 370l, 370r with their respective
channels 368l, 368r. As a result, keeper arms 3541, 354r may be rotated about their
respective pins to allow latch 132 to be released and the door to opened as described
above.

[0096] While the above aspects of the present invention describe a door lock
assembly for use with glass doors, it should be understood by those skilled in the art
that such a door lock assembly may be used with any suitable door system, including
wood and metal doors.

[0097] Furthermore, relative positional or directional terms used herein, such as
for example, top, bottom, front, back, left side, right side, upward, downward, rightward,
leftward, inward, outward, vertical, horizontal, clockwise, counterclockwise, etc., may

have been used in the above-referenced description to describe a positional or
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directional relationship among elements as the elements are presented in the drawings.
However, these terms should not limit in any way a specific orientation of the referenced
feature, in practice. For example, a top wall as depicted in a drawing may be thought of
as a side or bottom wall if the element is oriented differently in practice.

[0098] Although the present invention has thus been described in detail with
regard to the preferred embodiments and drawings thereof, it should be apparent to
those skilled in the art that various adaptations and modifications of the present
invention may be accomplished without departing from the spirit and the scope of the
invention. Accordingly, it is to be understood that the detailed description and the
accompanying drawings as set forth hereinabove are not intended to limit the breadth of
the present invention, which should be inferred only from the following claims and their

appropriately construed legal equivalents.

32

Date Recue/Date Received 2023-06-14



CLAIMS

What is claimed is:

1. A surface mounted electric strike for selectively retaining a door latch of a
door, wherein the door latch includes a top end and a latch face, and wherein the door
is disposed in a door frame, the electric strike comprising:

a housing mounted to a surface of the door frame, wherein the housing defines a
cavity configured for receiving the door latch;

a keeper mounted within the housing and movable between a latched position
and an unlatched position, wherein the keeper includes a keeper body portion and an
extended lobe portion having a terminal end; and

an actuating assembly configured for moving between a first mode and a second
mode, wherein when the actuating assembily is in the first mode the keeper is prevented
from moving toward the unlatched position, and wherein when the actuating assembly is

in the second mode the keeper is permitted to move toward the unlatched position.

2. The surface mounted electric strike in accordance with claim 1 wherein

the extended lobe defines an arcuate cross-section.

3. The surface mounted electric strike in accordance with claim 1 wherein
the keeper includes a keeper face, and wherein at least a portion of the keeper face
engages the latch face of the door latch at a contact interface as the door is moved

toward an opened position.

4. The surface mounted electric strike in accordance with claim 3 wherein
the keeper includes an axis of rotation, and wherein the axis of rotation is disposed in
the housing as the keeper rotates from the latched position to the unlatched position.

5. The surface mounted electric strike in accordance with claim 3 wherein

the keeper face is a continuous surface that extends along the keeper body portion and

the extended lobe portion.
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6. The surface mounted electric strike in accordance with claim 1 wherein
the keeper is pivotably mounted to the housing, and wherein the keeper rotates
between about 45 degrees and about 60 degrees between the latched position and the

unlatched position.

7. The surface mounted electric strike in accordance with claim 6 wherein
the housing is mounted to the surface of the door frame with no cutting of the door

frame.

8. The surface mounted electric strike in accordance with claim 1 wherein
the extended lobe portion is in contact with the top end of the door latch when the
keeper is in the latched position to limit upward lateral translation of the door latch in the

cavity.

9. An surface mounted electric strike for selectively retaining a door latch of a
door, wherein the door latch includes a top end and a latch face, and wherein the door
is disposed in a door frame, the electric strike comprising:

a housing mounted to a surface of the door frame, wherein the housing defines a
cavity configured for receiving the door latch, and wherein the housing includes a base
plate that is disposed on a first plane;

a keeper mounted within the housing and rotatable about an axis of rotation
between a latched position and an unlatched position, wherein the keeper including a
keeper face; and

an actuating assembly configured for moving between a first mode and a second
mode, wherein when the actuating assembily is in the first mode the keeper is prevented
from moving toward the unlatched position, and wherein when the actuating assembly is
in the second mode the keeper is permitted to move toward the unlatched position in
response to a force imposed in an opening direction on the keeper face at a contact
interface, wherein the force is coextensive with a second plane, and wherein the axis of

rotation is positioned between the first plane and the second plane.
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10.  The surface mounted electric strike in accordance with claim 9 wherein
the keeper includes a keeper body portion and an extended lobe portion having a

terminal end.

11.  The surface mounted electric strike in accordance with claim 10 wherein
the extended lobe portion is in contact with the top end of the door latch when the
keeper is in the latched position to limit upward lateral translation of the door latch in the

cavity.

12. The surface mounted electric strike in accordance with claim 9 wherein

the extended lobe defines an arcuate cross-section.

13.  The surface mounted electric strike in accordance with claim 9 wherein
the keeper face is a continuous surface that extends along the keeper body portion and

the extended lobe portion.

14.  The surface mounted electric strike in accordance with claim 9 wherein
the keeper rotates between about 45 degrees and about 60 degrees between the

latched position and the unlatched position.

15.  The surface mounted electric strike in accordance with claim 14 wherein
the housing is mounted to the surface of the door frame with no cutting of the door

frame.

16. A surface mounted electric strike for selectively retaining a door latch of a
door, wherein the door is disposed in a door frame, the electric strike comprising:

a housing mounted to a surface of the door frame, and wherein the housing
defines a cavity configured for receiving the door latch;

a keeper mounted within the housing and movable between a latched position

and an unlatched position; and
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an actuating assembly including a plunger, wherein the actuating assembly is
configured for moving the plunger between a first blocking position and a second
unblocking position,

wherein when the plunger is in the first blocking position, the plunger is in a
position to directly engage the keeper to prevent the keeper from moving toward the
unlatched position,

wherein when the plunger is in the second unblocking position, the keeper is

permitted to move toward the unlatched position.

17.  The surface mounted electric strike in accordance with claim 16 wherein a
first slot and a second slot are defined in the keeper, wherein the first slot is configured
to prevent the plunger from entering the first slot when the plunger is in the first blocking
position to maintain the keeper in the latched position, and wherein the second slot is
configured to allow the plunger to be movably disposed within the second slot when the
plunger is in the second unblocking position to allow the keeper to move from the

latched position to the unlatched position.

18.  The surface mounted electric strike in accordance with claim 17 wherein
the keeper includes a first end and a second end, and wherein the first slot and the
second slot are both defined in the first end, both defined in the second end, or both

defined in the first and second ends.

19. The surface mounted electric strike in accordance with claim 18 wherein

the first slot and the second slot are coextensive.

20. The surface mounted electric strike in accordance with claim 16 wherein a
first slot and a second slot are defined in the keeper, wherein the first slot has a first
width, wherein the second slot has a second width that is greater than the first width,
wherein the plunger includes a plunger head having a third width that is greater than the
first width and less than the second width, wherein the plunger head is in a position to

directly engage a shroud engagement surface formed in the first slot when the plunger
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is in the first blocking position, and wherein the plunger head is configured to be
movably disposed within the second slot when the plunger is in the second unblocking

position.

21.  The surface mounted electric strike in accordance with claim 20 wherein
the keeper includes a first end and a second end, and wherein the first slot and the
second slot are both defined in the first end, both defined in the second end, or both

defined in the first and second ends.

22.  The surface mounted electric strike in accordance with claim 16 wherein
the keeper is pivotably mounted to the housing, and wherein the keeper rotates
between about 45 degrees and about 60 degrees between the latched position and the

unlatched position.

23. The surface mounted electric strike in accordance with claim 16 wherein
the keeper includes a keeper body portion and an extended lobe portion having a

terminal end.

24.  The surface mounted electric strike in accordance with claim 23 wherein
the extended lobe portion is in contact with the top end of the door latch when the
keeper is in the latched position to limit upward lateral translation of the door latch in the

cavity.

25. The surface mounted electric strike in accordance with claim 24 wherein

the extended lobe defines an arcuate cross-section.
26. The surface mounted electric strike in accordance with claim 16 further
comprising a header coupled to the housing, wherein the header includes a contact

surface, and wherein the plunger is configured to engage the contact surface when the

plunger is in the first blocking position.
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27. The surface mounted electric strike in accordance with claim 26 wherein

the keeper is rotatably mounted to the header.

28. A method of releasing a door latch from a surface mounted electric strike
so that a door can be opened relative to a door frame, wherein the electric strike
includes a housing mounted to a surface of the door frame, wherein the housing defines
a cavity configured for receiving the door latch, wherein the electric strike further
includes a keeper mounted within the housing and movable between a latched position
and an unlatched position, and an actuating assembly including a plunger, wherein the
actuating assembly is configured for moving the plunger between a first blocking
position and a second unblocking position, the method comprising:

a) positioning the plunger in direct contact with the keeper when the plunger
is in the first blocking position to selectively maintain the keeper in the latched position;

b) moving the plunger from the first blocking position to the second
unblocking position;

c) placing the door latch in contact with the keeper; and

d) moving the door toward an opened position so that the door latch drives
the keeper from the latched position to the unlatched position, wherein contact of the
door latch with the keeper causes the door latch to retract thereby allowing the door

latch to be released from the cavity of the electric strike.

29. The method in accordance with claim 28 wherein a first slot and a second
slot are defined in the keeper, wherein the plunger is positioned in direct contact with a
shroud engagement surface formed in the first slot when the plunger is in the first
blocking position in step a), and wherein at least a portion of the plunger is positioned
within the second slot when the plunger is moved to the second unblocking position in

step b).

30. The method in accordance with claim 28, wherein step d) includes rotating
the keeper between about 45 degrees and about 60 degrees from the latched position

to the unlatched position.
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