
INTEGRATED DIN RAIL ATTACHMENT FEATURE  FOR SUPERIOR
ATTACHMENT Background  It is known to provide an electronics module
with an attachment feature for  releasably securing the module to a DIN
rail, which is an industry standard mounting  structure. Known DIN rail
attachment features include one or more latches that are  manufactured
separately from the electronics module and that are movably connected to
the module. After being assembled to the module, such latches are
manually slidable or  otherwise movable between an unlatched position,
for connecting/disconnecting the  module to/from the DIN rail, and a
latched position for fixedly securing the module to the  DIN rail. This type
of attachment feature is generally effective, but requires the latch(es)  to
be separately constructed (e.g., injection molded) and then assembled to
the module,  which increases product cost. In other prior devices, the
electronics module includes a  base, and a latch is connected to the base
as a one-piece molded polymeric  construction, wherein one or more
flexible webs or members interconnect the latch to  the base and
accommodate movement of the latch between its unlatched and latched
positions. These above-mentioned prior attachment features have not
provided  sufficient redundant latching, have not provided enough
resistance to unlatching in harsh  conditions and/or have otherwise been
deemed suboptimal. In light of the foregoing, a need has been identified
for an electronics module  including an improved DIN rail attachment
feature that is defined as a one-piece  construction with a base of the
module and that provides for redundant latching, superior  latching
strength, ease of use, and other desirable features and advantages.
Summary  in accordance with one aspect of the present development, a
base for an  electronics module includes a main wall and a recess defined
in a rear face of the main  wall. The recess is adapted to receive at least
one flange of an associated mounting  rail. At least a first movable latch
arm is located adjacent the recess and includes a rail  capture tab that
projects from a first part of the first latch arm. The first latch arm is
selectively movable between a latched position and an unlatched position,
wherein the  



rail capture tab is withdrawn relative to the recess when the first latch arm
is in its  unlatched position and wherein the rail capture tab projects into
the recess when the  latch arm is in its latched position. 1 In accordance
with another aspect of the present development, an electronics  module
includes a base and a cover connected to the base. The base includes a
recess  adapted to receive an associated mounting rail. At least one fixed
rail constraining tab is  located adjacent a first edge of the recess and is
adapted to engage a first flange of the  associated mounting rail. First and
second latch arms are located adjacent a second  edge of the recess that
is opposite the first edge of the recess. The first and second  latch arms
are connected to a fixed portion of the second edge and project outwardly
relative to opposite lateral sides of the fixed portion. Each of the first and
second latch  arms includes a rail capture tab. The first and second latch
arms are selectively  movable resiliently to and from latched and
unlatched positions, wherein the rail capture  tabs of the first and second
latch arms project beyond the fixed portion of the second  edge and into
the recess when the first and second latch arms are located in their
respective latched positions, and wherein the rail capture tabs of the first
and second  latch arms are withdrawn relative to the fixed portion of the
second edge when the first  and second latch arms are located in their
respective unlatched positions. The cover  defines first and second
receiving locations that receive and retain portions of the first  and second
latch arms when the first and second latch arms are located in their
respective latched positions. In accordance with another aspect of the
present development, a base for an  electronics module includes a main
wall and a recess defined in a rear face of the main  wall. The recess is
adapted to receive first and second flanges of an associated  mounting
rail. A first rail-constraining tab is located on a first side of the recess. First
and second movable latch arms are located on a second side of the
recess that is  opposite the first side of the recess. Each of the first and
second latch arms includes a  rail capture tab that projects from a first part
of the latch arm and each of said first and  second latch arms is selectively
resiliently movable between a latched position and an  



unlatched position, wherein the rail capture tabs of the first and second
latch arms are  withdrawn relative to said second side of said recess when
the first and second latch  arms are in their respective unlatched positions
and wherein the rail capture tabs of the  first and second latch arms are
extended relative to the second side of the recess so as  to project into the
recess when the first and second latch arms are in their respective
latched positions. 2 Brief Description of Drawings FIG. 1 is a front
isometric view of an electronics module including attachment  features in
accordance with the present development, operatively mounted on a
conventional DIN rail; FIG. 2 is a rear isometric view similar to FIG. 1;
FIGS. 3A is a front isometric view of the base portion of the electronics
module of  FIG. 1; FIG. 3B is a front view of the base portion of the
electronics module of FIG. 1;  FIGS. 4A and 4B are rear isometric views of
the base portion of the electronics  module by itself and mounted on an
associated DIN rail, respectively; FIGS. 5A and 5B are section views of
the electronics module of FIG. 1 as taken  at line 5-5 of FIG. 1,
respectively showing the module latched (FIG. 5A) and unlatched  (FIG.
5B) relative to the associated DIN rail. Detailed Description FIG. 1 shows
a conventional DIN rail mounting structure DR including first and  second
flanges DR1,DR2 connected to opposite side of a recessed central portion
DR3.  An electronics module EM includes DIN rail attachment features in
accordance with the  present development, wherein the DIN rail
attachment features provide means for  releasably connecting the module
EM to the DIN rail DR. Referring also to the rear view  of FIG. 2, the
electronics module EM includes a base B for supporting one or more
electronic circuit boards or other electronic components, and a cover C
that is connected  to the base B for enclosing the electronic components
connected to the base B. In the  illustrated example, the base B (shown by
itself in FIGS. 3A and 3B) includes first and  



second legs L1,L2 that are received within the cover C and that include
respective nibs  N that engage mating apertures or other regions R of the
cover C with a releasable snap  fit. Referring also to FIGS. 3A, 3B, 4A, 4B,
the base B is defined as a one-piece  molded polymeric or "plastic"
construction, and the attachment features are defined as  part of the
one-piece construction of the base B. The base B comprises a main wall
W.  A first side of the main wall W defines a front face FB of the base and
a second side of  the main wall W defines a rear face RB of the base. A
recess 10 is defined in the rear  face of the base RB and opens through
the opposite lateral sides of the base B and is  adapted to receive the
flanges DR1,DR2 of the DIN rail for mounting the module EM to  the Din
rail DR. The main wall W that extends in a plane parallel to the plane in
which  3 the DIN rail flanges DR1,DR2 extend when the base B is
operatively mounted to the DIN  rail DR. With specific reference to FIG.
4A, the recess 10 comprises first (upper) and  second (lower) sides/edges
10a,10b that are located on opposite sides of its  recessed/depressed
inner wall or face 10c. At least one fixed rail-constraining tab, and
preferably at least two laterally spaced-apart fixed rail-constraining tabs
12a,12b project  into the recess 10 from the first edge 10a inwardly toward
the opposite second edge  10b. The tabs 12a,12b are preferably located
respectively adjacent first and second  lateral sides of the base B. As
shown, a third fixed rail constraining tab 12c is centrally  located between
the first and second tabs 12a,12b. Although not preferred, the central,
third rail-constraining tab 12c could be the only rail-constraining tab
provided. The second edge 10b of the recess 10 comprises a fixed central
portion 10b1.  At least one, and preferably first and second latch arms
20,22 are defined as part of the  base B (i.e., as part of the molded
polymeric one-piece construction of the base B) and  project outwardly
from opposite sides of the fixed portion 10bl. As such, the first and
second latch arms 20,22 are located adjacent the second edge 10b of the
recess 10.  The first and second latch arms 20,22 lie completely or at least
substantially in the plane  of the main wall W and each include a first part
30 connected to and extending laterally  



outward from the fixed central portion 1 Obl and a second part 32
projecting transversely  from the first part 30 away from the recess 10.
The first and second parts 30,32 each  define an L-shape (such as the
inverted L-shape shown herein). Except where  connected to the fixed
portion 10b1 of the second edge 10b, the first and second latch  arms
20,22 are spaced from and resilient movable relative to the wall W. In an
alternative embodiment, the first and/or second latch arms 20,22 are
defined separately  from and assembled to the base B. The latch arms
20,22 include respective rail capture tabs 40 that project  outwardly from
their first parts 30 generally in the direction toward the first edge 10a of
the recess 10 and include respective locking tabs 42 that project laterally
outward from  their second parts 32. The locking tabs 42 project outwardly
away from each other in  opposite directions. As such, the rail capture tab
40 and locking tab 42 of each latch  arm project or extend in transverse
directions relative to each other. For each latch arm  20,22, it is preferred
that at least part of the rail capture tab 40 be aligned with and  overlap the
second part 32 of the latch arm (i.e., be at least partially aligned with the
longitudinal axis 32X of the second part 32) so that the second part 32 of
each latch arm  4 acts as a support column aligned with the rail capture
tab 40 to counteract forces  exerted on the rail capture tab 40 when the
electronics module EM is operatively  installed on a DIN rail. The
respective distal ends of the latch arms 20,22 each include an enlarged
foot  46 that defines a T-shape (as shown) or L-shape or other enlarged
structure relative to  the second part 32 of the latch arm, Each foot 46 is
conformed and dimensioned to  provide a surface by which a user can
use his/her thumbs or fingers or other means for  exerting manual force on
the latch arm 20,22 to move the latch arm 20,22 from its  unlatched
position to its latched position or vice versa. In the illustrated embodiment,
the free or neutral state of the latch arms 20,22  (the position in which they
are molded as part of the base B) is the latched position,  where the rail
capture tabs 40 thereof extend beyond the fixed portion 10b1 of the
second edge 10b and into the recess 10 and are thus located to capture
the second DIN  



rail flange DR2 in the recess (see FIG. 4B). As shown in FIG. 5B, the latch
arms 20,22  are selectively resiliently and elastically movable by
application of manual force to their  feet 46 to their respective unlatched
positions by movement of the latch arms 20,22 in  the plane of the main
wall W (or a plane parallel to the plane of the main wall W) away  from the
recess 10 so that the rail capture tabs 40 thereof a withdrawn relative to
the  fixed portion 10b1 of the second edge 10b and do not project into the
recess 10. When  the latch arms 20,22 are in their unlatched positions
(FIG. 5B), the rail capture tabs 40  thereof do not capture the DIN rail
second flange DR2 in the recess 10. In an alternative embodiment, the
first and second latch arms 20,22 are defined  so that their free or neutral
position is the unlatched position (or a position between the  latched and
unlatched positions). FIGS. 5A and 5B are section views of the electronics
module of FIG. 1 as taken  at line 5-5 of FIG. 1, respectively showing the
module latched (FIG. 5A) and unlatched  (FIG. 513) relative to the
associated DIN rail DR. Referring to all of FIGS. 1, 2, 5A and  5B, it can
be seen that the cover C of the electronics module EM includes or defines
first  and second locking tab receiving locations T1,T2 in which the locking
tabs 42 are  received and retained when the first and second latch arms
20,22 are located in their  respective latched positions (FIG. 5A). A user
can selectively apply manual force to the  feet 46 as indicated by the
arrows Al (FIG. 5A) to move the feet 46 toward each other  so that the
locking tabs 42 are withdrawn from the locations T1,T2 and so that the
latch  arms 20,22 can be resiliently and elastically moved to their
respective unlatched  5 positions (FIG. 5B). As shown in FIG. 5B, the
cover C engages the locking tabs 42  and/or other portions of the latch
arms 20,22 to inhibit the latch arms 20,22 from  naturally resiliently moving
back to their respective latched positions. When a user  desires to move
the latch arms 20,22 back to their latched positions, the user exerts
manual force on the feet 46 as indicated by the arrows A2 (FIG. 5B) so
that the latch  arms 20,22 move resiliently to their respective latched
positions and so that the locking  tabs are once again received and
retained in the locking tab receiving locations T1,T2. As shown, the first
and second locking tab receiving locations T1,T2 are defined  



as apertures that open through the cover C, but they could be defined as
respective  recesses or any other structures or locations of the cover
adapted to receive and retain  the locking tab 42 of the latch arms 20,22.
In an alternative embodiment, the locking  tabs 42 are received in
respective apertures, recesses or other receiving locations  defined by
another part of the electronics module instead of the cover, e.g., part of
the  base B, itself. In still another alternative embodiment, the feet 46 or
other portion of the  first and second latch arms include or define the
locking tabs that are adapted to be  selectively received and retained in a
receiving location such as the locations T1,T2  defined by the cover or by
the alternative receiving locations defined by the base B or  other portion
of the electronics module EM. The first and second locking tab receiving
regions T1,T2 are defined in  respective cover wall portions C1,C2 that
are arranged transverse and preferably  perpendicular to the main wall W
of the base B, which allows for enhanced engagement  of the locking tabs
42 in the tab receiving regions T1,T2. Also, it is preferred that the  locking
tabs 42 include respective lock faces 42f that extends perpendicular
relative to  the respective latch arm second parts 32, i.e., perpendicular to
the respective  longitudinal axes 32X (FIG. 3B) of the respective second
parts 32, and also that the tab  receiving region T1,T2 include respective
catch faces Tlf,T2f that are defined  perpendicular to the plane in which
the cover wall portions C1,C2 extend, so that when  the locking tabs 42
are received in the respective tab receiving region T1,T2, the lock  faces
42f mate with the respective catch faces T1f,T2f so that the locking tabs
42 are  resistant to dislodgement from the tab receiving regions T1,T2 in
response to forces  coincident with the longitudinal axes 32X of the
respective second parts 32 of the latch  arms 20,22. Use of the first and
second latch arms 20,22 to operably connect the electronics  module EM
to an associated DIN rail is described with reference to FIGS. 5A and 5B.
6 To operably connect the module EM to an associated DIN rail DR, the
first and second  latch arms must be located in their unlocked/unlatched
positions as shown in FIG. 5B.  The recess 10 of the module EM is moved
into engagement with the rail DR so that the  



first DIN rail flange DR1 is received in the recess 10 adjacent the first side
10a of the  recess and received behind/under the rail-constraining tabs
12a,12b,12c, and so that the  second DIN rail flange DR2 is located
adjacent the fixed portion 10bl of the second side  10b of the recess, with
both DIN rail flanges DR1,DR2 being abutted with the recess  inner wall
10c as shown in FIG. 5B. Thereafter, manual force in the direction of the
arrows A2 is exerted on the feet 46 of the latch arms 20,22 to move the
latch arms to  their respective locked/latched positions as shown in FIG.
5A (and also FIGS. 1 and 2)  so that the locking tabs 42 of the first and
second latch arms 20,22 move into and are  retained in the respective
locking tab receiving locations T1,T2 of the cover C. As noted,  when the
first and second latch arms 20,22 are located in their latched positions, the
rail- constraining tabs 40 thereof project beyond the fixed portion 10b1 of
the second side  10b of the recess 10 and into the recess 10 so as to
capture the second DIN rail flange  DR2 in the recess 10. Engagement of
the locking tabs 42 in the respective first and  second tab receiving
locations T1,T2 of the cover C prevents the first and second latch  arms
20,22 from returning to their unlatched positions due to impact or other
forces  exerted on the electronics module EM or DIN rail DR. When the
latch arms 20,22 are in  their latched positions, the second parts 32
thereof are abutted with respective portions  C1,C2 of the cover C and lie
parallel to each other. The latch arm second parts 32 and  the respective
cover wall portions C1,C2 abutted therewith define respective support
columns CL1,CL2 that are respectively aligned with at least part of the rail
capture tabs  40 of the first and second latch arms 20,22 to resist forces
exerted on the respective  latch arms 20,22 to prevent undesired
movement of the latch arms 20,22 from their  latched positions to their
unlatched positions. When it is deemed desirable to remove the
electronics module EM from the  associated DIN rail DR, the above steps
are reversed. This requires that the user  manually disengage the locking
tabs 42 from their respective receiving locations T1,T2.  This can be
accomplished by user application of force to the latch arm feet 46 in an
inward direction (so that the feet are moved toward each other) as
indicated by the  arrows Al, which will disengage the locking tabs 42 from
the locations T1,T2 so that the  first and second latch arms 20,22 can be
moved resiliently to their unlatched positions.  



Alternatively, if the locking tab receiving locations T1,T2 open through the
cover C as  7 shown herein, the user can use a tool to force the locking
tabs 42 inward to release  same from the respective receiving location
T1,T2. The development has been described with reference to preferred
embodiments.  Those of ordinary skill in the art will recognize that
modifications and alterations to the  preferred embodiments are possible.
The disclosed preferred embodiments are not  intended to limit the scope
of the following claims, which are to be construed as broadly  as possible,
whether literally or according to the doctrine of equivalents. 8 Claims  1.
An electronics module comprising:  a base and a cover connected to the
base;  said base comprising: a recess adapted to receive an associated
mounting rail; at least one fixed rail constraining tab located adjacent a
first edge of the  recess and adapted to engage a first flange of the
associated mounting rail; first and second latch arms located adjacent a
second edge of the recess that  is opposite the first edge of the recess,
said first and second latch arms connected to  a fixed portion of said
second edge and projecting outwardly relative to opposite  lateral sides of
the fixed portion, each of said first and second latch arms comprising  a
rail capture tab, said first and second latch arms selectively movable
resiliently to  and from latched and unlatched positions, wherein said rail
capture tabs of the first  and second latch arms project beyond the fixed
portion of the second edge and into  the recess when the first and second
latch arms are located in their respective  latched positions, and wherein
the rail capture tabs of the first and second latch arms  are withdrawn
relative to said fixed portion of the second edge when the first and  second
latch arms are located in their respective unlatched positions; wherein
said cover defines first and second receiving locations that receive  and
retain portions of the first and second latch arms when the first and
second latch  



arms are located in their respective latched positions. 2. The electronics
module as set forth in claim 1, wherein the first and  second latch arms
comprise respective locking tabs that are received in the first and  second
receiving locations of the cover when the first and second latch arms are
located in their respective latched positions. 9 3. The electronics module
as set forth in claims 1 or 2, wherein said first  and second receiving
locations of said cover are defined by respective apertures that  extend
through said cover. 4. The electronics module as set forth in any one of
the previous claims,  wherein each of said first and second latch arms is
L-shaped, and wherein the rail  capture tab is connected to a first part of
the latch arm and the locking tab is  connected to a second part of the
latch arm that extends transversely from the first  part of the latch arm, for
both said first and second latch arms. 5. The electronics module as set
forth in claim 4, wherein the respective  second parts of the first and
second latch arms are arranged in parallel spaced-apart  relation relative
to each other when the first and second latch arms are located in  their
respective latched positions. 6. The electronics module as set forth in
claims 4 or 5, wherein the  respective second parts of the first and second
latch arms are abutted with respective  first and second portions of the
cover to define first and second columns, wherein the  first and second
columns are respectively aligned with at least part of the rail capture  tabs
of the first and second latch arms and resist movement of the first and
second  latch arms from their respective latched positions to their
respective unlatched  positions. 7. The electronics module as set forth in
any one of the previous claims,  wherein said base is defined as a
one-piece polymeric construction. 8. The electronics module as set forth in
any one of the previous claims,  wherein said first and second latch arms
are defined to be located in their respective  latched positions when in a
free state. 



10 9. A base for an electronics module, said base comprising:  a main
wall; a recess defined in a rear face of the main wall, said recess adapted
to receive  first and second flanges of an associated mounting rail; a first
rail-constraining tab located on a first side of the recess; first and second
movable latch arms located on a second side of the recess  that is
opposite the first side of the recess, each of said first and second latch
arms  including a rail capture tab that projects from a first part of the latch
arm and each of  said first and second latch arms selectively resiliently
movable between a latched  position and an unlatched position, wherein
the rail capture tabs of the first and  second latch arms are withdrawn
relative to said second side of said recess when the  first and second latch
arms are in their respective unlatched positions and wherein  the rail
capture tabs of the first and second latch arms are extended relative to the
second side of the recess so as to project into the recess when the first
and second  latch arms are in their respective latched positions; wherein a
portion of each of the first and second latch arms is received and  retained
by a respective receiving location when the first and second latch arms
are  located in their respective latched positions to inhibit movement of the
first and  second latch arms from their respective latched positions to their
respective  unlatched positions. 11 


