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 slidatig BEFRANTERN 3N iRavia BlE TRaDMarNINFiRAAtEREd position,

for connecting/disconn&EQMGURERIGRUAG TAFGIMERE DIN rail, and a

latched position for fixedly securing the module to the DIN rail. This type
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Summary in accordance with one aspect of the presen elopment, a
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arm Is located adjacent the recess and includes a rail capture tab that
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wherginihig 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 moduie 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 recass is adapted to receive at least one flange of an associated mouniing
rail. At least a first movable latch arm is located adjacent the recess and inciudes a rail
capture tab that projects from a first part of the first iatch arm. The first latch arm is
selectively movable between a latched position and an uniatched position, wherein the
rail capture tab is withdrawn relative to the recess when the first latch arm is in iis
unlatched position and wherein the rail capture tab projects into the recess when the
latch arm is in its latched position.



rail capture tab is withdrawn relative to the recess when the first latch arm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
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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 iatch arms includes a
rail capture tab that projects from a first part of the iatch 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 capiure tabs of the first and second laich arms are
withdrawn relative to said second side of said recess when the first and second iatch
arms are in their respective unlatched positions and wherein the rail capture tabs of the
first and second fatch 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

laiched positions.



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 B}esCrigkaptioh Bf awingsds|G. 1 is a front
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EM to the DIN rail DR. Referrj |< the rear view of FIG. 2, the
electronics module EM incIt_m@‘aaiﬁ‘iSUOES_8 J {[%_ﬁ pporting one or more
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present development, wherein the DIN rail attachment featurss 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. [n the
illustrated example, the base B (shown by itself in FIGS. 3A and 3B) includes first and
second legs L1,L.2 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 consiruction 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



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
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define an L-shape (such as the inverted L-shape shown herein). Except whers

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 fabs 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 iocking 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
ovetlap the second part 32 of the iatch 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
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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
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thereof do not capture the DIN rail second flange DR2 in the recess 10.

In an alternative embodiment, the first and second laich arms 20,22 are defined
sc that their free or neutral position is the uniaiched position (or a posifion 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 (F1G. 5A) and unlatched
(FIG. 5B) 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
respecfive latched paositions (FIG. 5A). A user can selectively apply manual force fo the
feet 46 as indicaied by the arrows A1 (FIG. 5A) to move the feet 48 toward each other
so that the locking tabs 42 are withdrawn from the locations T1,72 and so that the latch

amms 20,22 can be resiliently and elastically moved to their respective unlaiched
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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
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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 respeciive catch faces T1fT2f that are defined
perpendicuiar to the plane in which the cover wall porfions C1,C2 extend, so that when
the locking tabs 42 are received in the respective tab receiving region 11,72, the lock
faces 42f mate with the respective catch faces T1f,T2f so that the iocking tabs 42 are
resistant to dislodgement from the tab receiving regions T1,T2 in response o 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 iatch arms 20,22 to operably connect the electronics
module EM to an associated DIN rail is described with reference to FIGS. 5A and 58.
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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
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seco Iatch arm a I connect.the electrgn module EM
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ttPe:rS'l'toﬁ own FIG 5 The €SS of the mo :lﬁ EM is move

el ] engag men WI hs(_:‘ecrcz)51 so t at%eo 208 Bhtiad réspective pohions
C1,C2 of the cover C and lie parallel to each other. The laich arm second paris 32 and
the respective cover wall portions C1,C2 abutted therewith define respective support
columns CL1,CL2 that are respectively aligned with at ieast part of the rail capture tabs
40 of the first and second latch arms 20,22 {o resist forces exerted on the respective
latch arms 20,22 to prevent undesired movement of the laich arms 20,22 from their
latched positions to their unlatched positions.

When it is deemed desirable to remove the electronics moduie 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 tocations T1,T2.
This can be accomplished by user application of force to the latch arm feet 48 in an
inward direction {sc that the feet are moved toward each other) as indicated by the
arrows At, which will disengage the locking tabs 42 from the locations T1,T2 so that the
first and second fatch arms 20,22 can be moved resiliently to their uniatched positions.

Alternatively, if the locking tab receiving locations T1,T2 open through the cover C as
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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
shamwowskih drexestedean the fedbdicio e |Htehleninrg 280224t invesrg tioerclease
s A %sﬁé:@ew@m%ms lgckrsIpieped positions as shown in FIG.

A (and also FIG so that the'locking tabs 42 of the first and
oo NSRBI D023 RASUCRRO S W10 FEURIES f e FEgpectpgciments
Thoekinf) dabneegaiking teatid g TikdRwk¢htd aiovediGoAisnsoted, aldretiotiseto the
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rall- constraining tabs 40 thereof project beyond the fixed portion 10b1
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acppiuitdchenstieoniceiIN sad dtandjieg BRReid¢heine cé ss1liGaiBrigagement 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 rall
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 fg3BBonstrued 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
babe: saﬁd’@i@%@&ﬁﬁr’i‘gﬁ%‘;l% FREUEE Hhpted to receive an associated
meuindisg dad; Atieastnedxed raikiconsisaining tab located adjacent a
ﬁr%ta?cg%%s()f éhe recess and adapted to engage a first flange of the
asSdCiatad mSU}Rﬂ%“%n; first and second latch arms located adjacent a

seggrdasdgeiebtbe recessithainisoppdsitel the findihedad; of the recess,

sajd fi eg onnected to_a fixed. portion of said

e A T e B SR e Stasop the
recegiseafideddoniaoripenge ot safufiriangel seibenddstcintathsiconiprsing, a

rai caniHiestaly Raiddirsh %QJ%%%E&@ %%?%E&R'E'L? §.§$%?\téy8k¥8g‘8¥??%erec ss that

resiliently to and from latched and unlatched positions, whérein said 21

Is oppasitidhadsrapesirsthengeesoripidtirhpng pesjecd lripbrarmie dixetbcted fo
a ﬂx@@”ﬁ?ﬁ‘t@ntrﬁ SeReNLesdse @Baén%&%éfé‘@(ﬁﬁwmg?ﬁhﬁr%iﬁﬂ@eﬁ%q&%osite
a

latch arms are |located in their respective ‘latched positions, and wherein

late i SaPp R A RS firgtcAne Seed sttt SR ndréighnaarsomprising

a railelabiverdorspidixedodinn Qidbesesendaddeswbenite firstapd searasy o
I tchfr@]sﬁgre located in their respective unlatched positions; wherein
and G

d po _
AR LvaldiRY RasHenR ARG ToealibrR kAPt (RbS Al the first
and setedm@daticinaohsherdiesttans/sagand iptel parsowhgnibedsinddge and into

the F’eecceosr]sd\;va}%%g the first and second laich arms are located in their respeciive
latched positions, and wherein the rail capture tabs of the first and second iatch arms
are withdrawn relative o 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 laich 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 laiched positions.



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 3418 BRRIFCRICTHBSEIGBRIEE MRl LB ol RTiF el BfifiNoFad first

and $beqie vt Gl reaidierefiarcbovksaiebfnsiiand s90erddati2 ypastises that
" L-st}a(?eqian,d wherein the rail capture tab is connected to a first part of
© erﬂﬁet Vo] ﬁﬂ*gﬁ(ﬁ’\fﬁ% 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 Ia&ct‘n arms. ? Tg,ie electronics n?(% ule as.set .
) a[s] aec [GAICS modile as sab forth Ih any, one of te previons claims,
forth in claim 4, Wherein the respective second pafts of the first an
whersétardiatdhsaith §rateaac asgeddnpiaraliespas edehpaedraelatiowhelaiivehe rail
0. h irst latch S I ted in, thei .
Captéeesp?é&gi\ige géﬁﬁé%%@sﬁéo%sﬁ%?&%ﬁ@cﬁ%i(E:%{mo UII% ggl%ée%tq%r% piﬁﬁg tab is

connelgiifsa 6r SOREreRTe thesipdeliversetvridpéensisfitaedirerwatd setofiee first
part SUHLAERS are2Rbitied iyt d eppechy e Jish g secpRd 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 ghe firstiand jseeentkiptel Al ankiasish Movamen ol edirtndespective
second latch arms from their respective latched positions to their

secopcs Farie' IRfalERAEND SSHBRT. 7 ICRIBR B AES HGHUIR PRI 3kR BRAGRH -apart

relatidny reRaioé the quenietscelaims, Beriein said basenis deineshas are located in
one-piece qﬁg%}eéic construction. 8. The electronics module as set forth in

theiréﬁp&ﬁ:&v& \ﬁgﬁgigﬁéﬁms, wherein said first and second latch arms
are defined to be located in their respective latched positions when in a

fre§ State[‘he electronics module as set forth in claims 4 or 5, wherein the
respective second parts of the first and second latch arms are abutied with respective
first and second portions of the cover to define first and second columns, whersin the
first and second columns are respectively aligned with at teast part of the rail capture
tabs of the first and second latch arms and resist movement of the first and second
latch arms from thelr respective latched positions to their respective uniatched

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 moduie 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.
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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
thg rail cipgure tabs of the first and second latch arms are withdrawn

ati

ive 10 SRtPsOLSHHELRIN R Sl Retde s SR RRR SRrREPASE'Eecond latch

armsane wetheir respective unlatched positions and wherein the rail
cagture tab&e f the first and ecog latch arms re extended relative to the

second Side of the refess s6°as ft j@@t‘%%aé SPECLEERHEAIRE AR receive
first mmf!w&bmﬁm%wMBmdmﬁwﬂmmed positions; wherein a

pogtr&&@&#%ﬁ&%hﬂﬁg%%@ﬂ& arcond Riplanne i iRgeuegand retained

y a respectlve receivi oca lon when t |rs and secongslatch arms
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that fér%%ﬁ%%itéeﬁ;%nﬁr@tg@@r&ﬁﬁéo@%r eRReeivG latahe d RISl IO 08I arms
~_ respective unlatched positions. 1
including a rail capture tab that pro;ects 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 uniatched position, wherein the rail capture fabs 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 uniatched 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 {0 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 laich arms is received and
retained by a respaciive receiving location when the first and second latch arms are
located in their respective latched positions o inhibit movement of the first and
second latch arms from their respective latched positions to their respective
unlatched positions.
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